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EXECUTIVE SUMMARY

On March 31, 1987, the Department of Energy (DOE) submitted to the
Congress, in response to Section 141 of the Nuclear Waste Policy Act of 1982.

(the Act), a proposal for the construction of a facility for monitored retriev-4

able storage (MRS). The proposed MRS facility would be tally integrated into
the overall waste-management system to serve as a centralized facility for

j receiving spent fuel from commercial reactors, for preparing spent fuel for
. permanent disposal in a geologic repository, and for temporarily storing a

limited amount of the prepared waste pending shipment to the repository.

The integrated MRS facility offers important advantages that would
benefit both development and operation of the overall waste management
system. The MRS facility would improve system development by providing a
stepwise approach to moving from the current state of experience to full-scale
operation of a disposal system including a repository. It would allow DOE to

proceed immediately to plan for, and implement a major part of, the waste-
management system independent of the remaining issues to be resolved about the
repository. The siting and construction of an MRS facility would also yield
maior institutional benefits by making a significant step forward that would
give added momentum for implementing the entire system and provide experience
at interactions with a host State and local community that would benefit later
relations with the repository host.

The MRS facility would enhance the operation of the waste-management
system in several important ways. It would accelerate waste acceptance, thus

reducing the need for new temporary storage facilities at reactors and the
attendant spent-fuel-handling operations, licensing efforts, and costs. The
buffer-storage capacity of the MRS facility would provide improved system
reliability and flexibility by allowing the functions of spent-fuel acceptance
from reactors and spent-fuel emplacement in the repository to proceed inde-
pendently, so that interruptions in one would not affect the other. It would

simplify facilities and operations at the repository by shifting a major part
of waste-package preparation to another site. Finally, it would improve

transportation by allowing the longest leg of the journey from the reactor to
the repository to take place in very large casks on dedicated trains, thereby
reducing the costs and impacts of waste transportation.

These benefits can be obtained at a reasonable cost. Recent estimates
show that the overall cost for the development and operation of a waste-
management system that includes an MRS facility would be approximately $1.5 to
$1.6 billion higher than that for a system without an MRS facility. This dif-
ference is less than 5 percent of the total-system life-cycle costs for the
current reference system without an MRS facility.

Since the DOE developed the MRS proposal for the Congress, a number of
questions have been raised by the General Accounting Office (GAO), the State

j of Tennessee, and others concerning the need for the MRS facility and the
$ feasibility of achieving comparable performance for the overall waste-
g management system without an MRS facility. This report was prepared to pro-
9 vide additional information to address these questions.

.
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This report reviews potential modifications to the currently authorized
system (the " reference no-MRS system"); describes and compares alternative
no-MRS systems that incorporate these potential modifications to varying
degrees; and provides a summary comparison of a modified no-MRS system with a
similar system that includes an MRS facility. Also included are additional
information on the views of some U.S. utilities on the need for the MRS facil-
ity and preliminary estimates of institutional costs identified but not *

quan-
tified in the DOE's proposal to the Congress.

Nothing in this analysis indicates the need for any substantive changes '
'

in the conclusions reached in the DOE's proposal about the system benefits and ~

costs of an integrated MRS facility. The research and development programs
described in the DOE's proposal to the Congress may yield technological
advances that can improve the waste-management system with or without an in-
tegrated MRS facility. However, none of these advances appears likely to sig-
nificantly alter the net relative advantages offered by the MRS facility or
the relative costs of adding that facility to the system.

In particular, the system-development and institutional benefits of the
MRS facility can best be obtained by the construction and operation of a
large-scale centralized waste-management facility -the MRS facility--several
years before the first geologic repository. Without an MRS facility, many of
the first-of-a-kind technical and institutional challenges of waste management
and disposal will be faced at the first repository. With the MRS facility in
the system, many of the pertinent issues, except for the issue of long-term
disposal, will have been addressed before the final development efforts for
the first repository.

Of the operational benefits identified for the MRS facility, it would
appear that only the transportation improvements can be obtained by modifica-
tions to the no-MRS system, and then only to a lesser degree than would be
possible if the same modifications are applied to the system that includes an
MRS facility.

The views of the utility industry--as represented by testimony before the
Congress and determined in a limited DOE study of several utilities--indicate
strong support for an MRS facility and similarly strong opposition to perform-
ing at reactor sites several waste-preparation operations that would be per-
f o rmed a t the MRS facility.

The discussions that follow briefly describe the evaluations performed in
this study and summarize the results.

Achieving comparable performance without the MRS f acilit_y

The GAO and others have contended that the MRS proposal to the Congress
does not compare an improved waste-management system without an MRS facility
with a system that includes an MRS facility. According to these commenters,
such a comparison is needed to determine the true value of an MRS facility to
the system.

Assessment of alternative no-MRS cases. This report presents the bene-

fits and costs associated with five alternative modifications to the reference
no-MRS system that incorporate various combinations of technologies. The

v
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technological options considered include large-capacity transportation casks;
dual-purpose storage-and-transportation casks for the at-reactor storage of
spent fuel; at-reactor preparation of spent-fuel canisters that are compatible
with the rest of the waste-management system; and at-reactor spent-fuel con-
solidation. The alternatives evaluated represent increasing degrees of trans-
f er of waste-management activities f rom the Federal waste-management system to*

, reactor sites. They range from an alternative system that involves only mod-
ifications to the Federal waste-management system to one in which the prepara-
tion of a repository-ready disposal canister--a key function planned for the-

MRS facility--is performed _at reactor sites instead.-

The evaluation of the five no-MRS alternatives identified one option that

has significant advantages over the current reference no-MRS system and all of
the other options. This option--alternative 1--involves the use of large-
capacity transportation casks and DOE guidance and advice to encourage util-
ities who choose to consolidate spent fuel to use a canister that is
compatible with the rest of the waste-management system. These modifications
can be implemented in the Federal waste-management system with little
intrusion into utility activities. They would reduce overall system costs by
$400-$500 million and also reduce the occupational and public risk of
radiation exposure, primarily as a result of the transportation improvements
resulting from the use of large-capacity casks.

The comparison indicates that involvement by the utilities in weste-
preparation activities beyond those they would voluntarily undertake to deal
with their own storage problems would lead to cost impacts that range from
only minor cost reductions to subst.antial cost increases compared with per-
forming those activities at the repository. For ev. ample, the analysis in-

,

dicates that DOE action to encourage or require the consolidation of spent |
fuel at reactors (a function now planned for the MRS facility or for a repos- !

itory if an MRS facility is not authorized) would have at most a marginal cost
benefit. Furthermore, once the large-capacity transportation casks are em- I

ployed, at-reactor consolidation yields only minimum additional reductions in |

transportation costs. In sum, the small net cost benefits resulting from the i

promotion of at-reactor consolidation would not offset the negative impacts
associated with the increased Federal intrusion into utility operatio,s and i

the associated risks of interference with reactor operations. |

The evaluation of cases involving differing degrees of preparation of
disposal-ready waste packages at the reactors showed the same results for each |

case: overall system costs would increase; significant institutional and
utility opposition to widespread utility involvement in spent-fuel preparation
would be expected; and substantial technical feasibility issues would need to
be resolved. In fact, the alternatives involving the performance of most or
all MRS functions at reactor sites have costs that are comparable to, or

higher than, the costs of the system with an MRS facility and provide none of
the substantial system-development benefits of the MRS facility.

Comparison of no-MRS and MRS cases. The no-MRS case that was identified
as having advantages compared to the current reference no-MRS system was com-
pared with an updated MRS case that incorporater the same improvements made in
the no-MRS case. The comparison showed that the only significant change from
the analysis presented in the MRS proposal is the large reduction in trans-
portation costs and impacts resulting from the use of large-capacity transport-

<
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ation casks for shipments from the reactors to the MRS facility or the reposi-
tory. While the large-capacity transportation casks do improve transportation
substantially in the MRS case, the benefit is greater in the no-MRS case
because in the latter case the benefits accrue over the entire distar.ce f rom
the reactors to the repository.

.

The larger reduction in transportation costs for the no-MRS case compared *

with the MRS case increases the calculated cost difference between the two
cases to $1.6-$1.9 billion (about 13 percent higher than previous estimates), -

although the absolute cost of both cases is reduced. However, the updated MRS -

case still shows net improvements in transportation compared with all of the
no-MRS cases simply because the ISO-ton casks that will be used to ship from
the MRS facility to the repository--the longest portion of the journey from
the reactor to the repository--have a substantially larger capacity than the
largest rail cask that can be used at a reactor. Furthermore, the MRS case
will reduce the number of separate jurisdictions affected by transportation by
restricting shipments to a single cross-country route rather than the several
that would be involved in the no-MRS case.

In summary, a qualitative examination of various modifications to the
no-MRS system shows that no realistic combination of technological modifica-
tions and varying degrees of shift of waste-preparation functions from the DOE
to the utilities will result in equivalent advantages or in any substantive
way alter the advantages that would accrue to the waste-management system as a
result of the MRS tacility. Many of the major advantages of the MRS f acility
can be obtained only by the construction and operation of a central waste-
management facility before the repository--so that no conceivable improvements ;

to a no-MRS option, in which activities are performed instead at separate
reactor sites, can provide comparable benefits. |

Views of the utility industry on the need for the MRS facility

The benefits of an MRS facility are considered to be sufficient to warrant
the small percentage increase in the overall system cost. This conclusion has
been endorsed by various utility companies or organizations representing the
utility industry. From the testimony of utility representatives before the
Congress, the GAO findings, and the results of a limited DOE study, the
following observations about the views of the utility industry can be made:

The nuclear utility industry supports the addition of an MRS facility*

to the waste-management system.

The utility industry can and will implement technological solutions to*

the problem of spent-fuel management until the spent fuel is
transferred under the Act to the Federal Government. The solutions
are, however, likely to vary among the utilities in the absence of
significant Federal intervention.

* The utilities are not inclined to commit to substantially greater
waste-preparation operations at reactor sites than those required to

,

sustain the safe operation of the nuclear power plant. This attitude 1

stems mainly from concerns about institutional, liability, and
licensing issues rather than simply technical concerns.

v
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _

Any waste-management option that requires extensive at-reactor consoli-*
dation or other at-reactor operations that are beyond those otherwise
needed to safely and efficiently store spent fuel panding acceptance
by the DOE would require facility modification and operations that
encroach on the primary function of reactors--the generation of

; electricity.

Costs unquantified in the MRS proposal

The DOE has been asked to provide estimates for certain costs that were*

identified but not quantified in the MRS proposal. These costs fall into the
general categories of impact mitigation, consultation-and-cooperation (C&C)
agreements, payments equivalent to taxes, and licensing and permit fees.

These costs were not quantified in the MRS proposal because the DOE felt
that including them in the proposal was not appropriate. As explained in the
DOE *s comments on the GAO report, such costs were not specified in the pro-
posal "to allow the DOE flexibility in the consultation-and-cooperation proc-
ess that will be initiated if Congress approves the MRS proposal." An esti-
mate of State and local taxes (or payments in lieu thereof) was nonetheless
included in the proposal documents. The DOE's comments also pointed out that
some of these costs should be determined by the Congress "as a matter of na-
tional policy and of the value of the MRS to the waste-management system, as
opposed to a DOE estimate." The authority for these expenditures would come
from the legislation authorizing the MRS facility. Only funds for impact
mitigation have already been approved by the Congress, as they are included
in the Act. Other payments to the affected State and local jurisdictions,
although proposed by the DOE, are yet to be approved by the Congress. Conse-
quently, the costs for these items may be as low as zero. This report con-
tains an estimate of the range of costs that could be expected if the Congress
approves these expenditures.

|

|
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1. INTRODUCTION

.

- 1.1 PURPOSE

In March 1987, the Department of Energy (DOE) submitted to the Congress a
proposal' to construct a f acility for monitored retrievable storage (HRS)..

This facility would be fully integrated into the waste-management system being
developed by the DOE's Office of Civilian Radioactive Waste Management. The
resulting waste-management system--consisting of an MRS facility, a transpor-
tation system, and two geologic repositories--was designated the " improved-
performance system" in the DOE's 1985 Mission Plan' because, in comparison
with the system that consists only of the transportation element and geologic
repositories (i.e., the " authorized system"), it offers several distinct
advantages.

Since the proposal was prepared, several parties have raised various
questions about the MRS facility and the DOE proposal. One of these was the
General Accounting Office (GAO), which had been requested by the Congress to
review the MRS proposal in order to assess whether it provides sufficient
information for a decision to authorize the integration of an MRS facility
into the wasta-management system. The GAO and others criticized the DOE's
proposal on the grounds that it did not include a comparison of an optimized
no-MRS system with the MRS system, nor did it provide the information
necessary for such a comparison.

The report' prepared by the CAO makes two principal recommendations:

1. The DOE should identify the best configuration of the authorized
system, " combining the most feasible alternatives for maximizing the
effectiveness, efficiency, and safety of the system in lieu of an

MRS."

2. The DOE should prepare an estimate of the cost of all elements associ-
ated with the MRS facility, including costs not reported in the pro- )

possl, such as payments equal to taxes and the costs of mitigating the
impacts of MRS construction and operation. |

This report examines various ways in which the transportation and the |

storage of spent f uel can be managed without an MRS f acility and then compares
these alternative waste-management systems with a system containing an MRS
facility; the comparison is made in terms of several criteria (e.g., system
development, operations, cost, risk, feasibility). It also discusses the

costs not quantified in the proposal. In addition, it summarizes the views of
several U.S. electric utilities and representative groups on both the MRS

facility and various at-reactor options that have been proposed for spent-fuel
! management.

.
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1.2 THE MRS FACILITY AND ITS ADVANTAGES

As described in the DOE proposal * and the 1985 Mission Plan,2 an MRS
facility would be fully integrated into the waste-management system being
developed by the Civilian Radioactive Waste Management Program. Its principal
functions would be to prepare the spent fuel discharged from commercial nuclear
power reactors for disposal in a geologic repository and to serve as the cen-

,

tral receiving station for the waste-management system. The preparation for
,

emplacement may include removing the spent-fuel rods from the metal grids that
hold them together in a square array and consolidating them into a more closely -

packed array. Consolidation offers several advantages, such as a reduction in ~

the number of waste shipments to a repository and a reduction in the number or
the size of the " waste packages" requiring handling and emplacement in a repos-
itory. Whether consolidated or not, the spent fuel would be sealed in cani-
sters that are uniform in size and free of surface contamination with radio-
active material. Such canisters would facilitate handling, shipping, and
further processing at the repository.

In addition to its waste-preparation function, an MRS facility would pro-
vide temporary storage for a limited quantity of spent fuel (up to 15,000
metric tons of uranium). (The quantity of spent fuel to be emplaced in the
first repository is 70,000 metric tons of uranium.) The canisters of spent
fuel would be stored at the surface, in concrete casks equipped with monitoring
instruments and designed for easy retrieval of the spent fuel for shipment to
the repository.

The integrated MRS facility proposed by the DOE is not a temporary ex-
pedient derigned to alleviate problems in spent-fuel storage. Its principal
purpose is to facilitate the development and operation of the overall waste-
management system, including the repositories and transportation, and it thus
could provide significant advantages. Briefly summarized, these advantages
are as follows:

Improvements in system development. An MRS facility would allow the*

DOE to separate a major part of the waste-management process (accept-
ance, transportation from the reactor sites, consolidation, and
sealing in canisters) from uncertainties about the repository and to
proceed immediately with detailed planning for, and implementation
of, that part. Early accomplishment of these separable steps would

isignificantly enhance confidence in the schedule for the operation of
the total system.

Accelerated waste acceptance. An MRS facility would allow the system*

to begin receiving spent fuel 5 years earlier than the system without
an MRS facility, thus significantly reducing the need for new tempo- ;

rary storage capacity at reactor sites and the attendant spent-fuel
'

handling operations, licensing efforts, and costs.

Improvements in system reliability and flexibility. Improvements in*

system reliability and flexibility would be realized by separating
the function of spent-f uel acceptance (f rom the reactors) f rom the
function of spent-fuel emplacement in the repository and by adding
significant operational storage capacity to the system.

.
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* Advantages for the repository. An MRS facility would simplify
waste-handling facilities and operations at the repository.

* Transportation improvements. The MRS facility would facilitate the
use of dedicated trains, reduce the number of shipment-miles and cask- |

- miles,* reduce the number of individual shipments in transit, and |
1' serve as a hub for transportation operations.

- * Institutional benefits. The MRS facility would provide institutional
benefits through the experience gained from interactions with the l.

host State. Institutional benefits would also result from the I

opportunity to demonstrate earlier that in developing and operating
waste-management facilities the DOE is prepared to be a responsible
corporate citizen and neighbor. Progress in waste management, start-
ing with the designation of a specific site and facility construc- ;

tion, would help to provide momentum for implementing the entire I

system.

Of these advantages, only the above-mentioned transportation improvements
can be accomplished in the Federal waste-management system without an MRS
facility. Under particular circumstances, some advantages for the operation
of the repository might be gained by performing certain operations (e.g.,
spent-f uel consolidation) at the reactor sites, but such operations would be
performed outside the Federal waste-management system as defined at present. |
None of the advantages listed above could be gained from the various other
waste-management functions that could be performed at the reactor sites, such
as the reracking of storage pools to accommodate more spent-fuel assemblies,
and the provision of dry at-reactor storage. Nonetheless, the alternative

waste-management options that have been suggested as potentially beneficial
have been identified and evaluated in this report.

1.3 APPRCACH

In order to provide comparisons of waste-management systems with and
without an MRS facility, the DOE used the following approach:

* Review the status of technology developments in spent-fuel storage
and transportation that may resul t in technological improvements.

Evaluate a number of no-MRS system configurations that embody*

potential technological and operational improvements.

l

I * Cask-miles are defined as the distance traveled times the number of
casks transported; shipment-miles are defined as the distance traveled times j

g the number of shipments made. When a shipment consists of only one cask, the (
shipment-miles are equal to the cask-miles. With multiple-cask shipments, the
cask-miles are a multiple of the shipment-miles. |

|

c

-3-

.



Identify the no-MRS system and an operational scenario that might*

maximize the effectiveness, efficiency, and safety of the
waste-management system and that can be reasonably considered to be
feasible both technically and institutionally.

Examine how the identified technological improvements in transporta- -*

tion and storage might provide comparable benefits to the proposed -

waste-management system with an integral MRS facility.
s

Compare the resulting system benefits for a system with an MRS .*

facility and one wittout.

For convenience and brevity, the terms " reference no-NRS system" and
" reference MRS system" will be used in lieu of the terms " authorized system"
and " improved-performance system," respectively. The systems designated by
these terms are those described in the DOE's proposal to the Congress,' but
with the waste-acceptance schedules given in the Mission Plan Amendment.'

The remainder of this report is divided into seven sections. Section 2
describes and evaluates potential modifications to the waste-management system
and waste-management options that could be implemented at reactor sites. Sec-
tion 3 describes and evaluates the various alternative system configurations
that are possible without an MRS facility. Section 4 describes and evaluates
the reference MRS system and explains how it could be updated, and Section 5
presents a comparison of the identified no-MRS and the MRS systems. Section 6
discusses the views and attitudes of several U.S. nuclear utilities about the
MRS facility and about the various waste-management functions that could be
performed at reactor sites in the absence of an MRS facility. To address the
second GAO recommendation, Section 7 presents estimates of the potential
institutional costs of the MRS facility. The conclusions of the report are
presented in Section 8.

Also included in the report are two appendixes that provide supporting
information for the no-MRS and the MRS systems. Appendix A contains details
concerning the assumptions and calculations performed to estimate the system-
cost impacts of various alternatives. Appendix B reviews the description and
evaluation presented in the DOE proposal of various potential options for modi-
fying the no-MRS system and provides some additional information on these and
other potential options.

1

I

l
I
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2. REVIEW OF POTENTIAL MODIFICATIONS
TO THE WASTE-MANAGEMENT SYSTEM

' As mentioned in the introduction, questions have been raised abm.t spent-
,

fuel handling, packaging, storage, and transportation modifications that could
'

be implemented in the reference no-MRS system to improve its effectiveness,
efficiency, and safety.

The suggested options can be grouped into four main categories:

Expanded storage capacity at reactor sites.*

Transportation.*

Use of Federal interim storage.*

Expanded lag storage at the repository.*

This chapter briefly reviews various options for modifications in each
category. Those judged to be feasible were considered in defining alternative
no-MRS systems (Section 3.1). Much of the information presented here is based

Congress (Appendixes A and D to Volume II of the MRS proposal' proposal to the
on the descriptions and evaluations included in the DOE's MRS

). The re-
mainder is based on additional information that has recently become available
from research, development, and demonstration activities conducted in the
DOE's waste-management program. More:-detailed descriptions and evaluations of
these options are given in Appendix B of this report.

2.1 EXPANDED STORAGE AT REACTOR SITES

The quantity of spent fuel that could be stored at reactor sites could be
increased by the following methods: by "reracking"--that is, installing new
racks in the spent-fuel storage pools to accommodate more spent fuel; by con-
solidating spent-fuel rods into more-compact arrays; and by providing facili-
ties for dry storage. The first two involve expanding in-pool capacity, while
the third requires storage outside the pool. For this analysis--and in all ,

DOE analyses examining the need for additional storage--it was assumed that |
the storage pools at all reactors have already been "reracked" to the maximum i

extent possible, and therefore this option will not be discussed further. |
|

2.1.1 At-Reactor Consolidation and Canistering

In ennaolidation, the fuel-bearing components (spent-fuel rods) are
separated from the hardware (non-fuel-bearing components) that holds them to-
gether in an assembly and loaded into a canister in a more tightly packaged
array, reducing by about one-third the space required in a storage pool for
the spent-fuel rods and the assembly hardware. At reactor sites, the consol-
idation operation would be performed under water. Consolidation can also be

p used to provide a more compact waste form for dry storage. Although generally
at-reactor consolidation is considered a means to alleviate the problem of
insuffic'ent spent-fuel-storage capacity at reactor sites, it has also been |

<
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suggested as an alternative to consolidation in the Federal waste-management
system.

1

If the DOE chose to promote large-scale at-reactor consolidation, there I
'

is no assutance that all utilities would be willing or able to perform this
function. The feasibility of consolidating spent fuel and storing it in a |

particular spent-fuel storage pool depends on the capacity, structural,
,

,

thermal, and seismic constraints for that pool. In addition, since at a

reactor site the process would be performed in the storage pool, at-reactor
consolidation would create the potential for increasing contamination in the

-

water in the storage pool and increasing the background radiation level of the
~

pool area. As indicated below, it is unlikely that consolidation would be a
feasible or attractive option for all utilities.

Recent small-scale demonstrat' indicate that at-reactor consolidation
may be both feasible and economit tractive as a means of providing
additional storage space; however, experience at present is insufficient
to confidently estimate either the cost or the feasibility of a large-scale
application of consolidation. Confident estimates will require data from
larger-scale projects.

To cate, all of the development work has F n directed at spent fuel from
pressurized-water reactors. No ef f orts to cor 'te spent fuel from

boiling-water reactors have been undertaken. companies have designed
equipment for in-pool consolidation, and each has teamed up with one or more
utilities to test and refine the equipment. In all cases the equipment was
designed for an optimum consolidation ratio of 2:1 (i.e., to load the spent
fuel from two assemblies into a canister the size of a single assembly), but

its use so far has had mixed success. Where a 2:1 consolidation ratio has
been achieved, the tradeoffs have been low production rates, substantial labor
requirements, and/cr high costs. However, a more recent demonstration by the
Combustion Engineering Company at the Millst- 2 plant of Northeast Utilities
is encouraging: a consolidation ratio of 2:1 achieved with reasonable

production rates.

At present, planning for at-reactor consolication entails uncertainty
about the licensing requirements of the Nuclear Regulatory Commission (NRC).
The position taken ry utilities--and to date not disputed by the NRC--is that
consolidation itself does not need to be licensed because the operations in-
volved would be within the envelope of technical operations approved for the
nuclear power plant in most cases. However, a license amendment is required
if a utility plans to increase, through consolidation, its in-pool storage
beyond the approved capacity. Since this is the principal reason for under-
taking at-reactor consolidation, a utility's decision to consolidate will have
to include an assessment of the factors associated with an operating license

amendment. In this regard, the experience of the Maine Yankee Atomic Power
Company in attempting to attain a license amendment for this purpose is not
encouraging (see Appendix B Section B.2.1). As a result, Maine Yankee has

abandoned its plans to pursue consolidation, although it believes that consol-
idation and in-pool storage of consolidated spent fuel are technically and
economically feasible. Similarly, Northeast Utilities applied to the NRC for
a license to consolidate (and store in the spent-f uel pool) the entire spent-

fuel inventory at its Millstone 2 plant. The NRC, however, granted this |

utility the very limited authority to consolidate (and store) only up to 10 |

.
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assemblies. The licensing problems encountered by Maine Yankee and Northeast
Utilities are probably not unique.

In regard to the views of the utilities, the results of a recent limited
study performed for the DOE by the Nuclear Assurance Corporation (NAC)5

I
- showed that some utilities are willing to consider consolidation to meet their
~ storage requirements prior to the inception of spent-fuel acceptance by the

Federal waste-management system (see Section 6 for more details). However,

the NAC study also indicated that the interviewed utilities had strong objec- .

tions to voluntary consolidation for the purpose of achieving benefits else- |.

'where in the waste-management system, even if substantial incentives are
provided. Large-scale at-reactor consolidation would require the utilities to
obtain a license for, construct facilities, and install equipment for pre-

disposal spent-fuel-preparation operations. It would shift these operations
from a Federal facility specifically designed for that purpose (either the MRS
facility or the repository) to many different reactor sites that are not
equipped for the operation and may have difficulties in accommodating it.

For purposes of this evaluation, three different options for large-scale i

at-reactor consolidation have been postulated, depending on the type of stor- |

age canister that is used. The choice of canister would at least partly i

depend on the purpose of consolidation (to alleviate at-reactor storage
problems or as an alternative to consolidation at a Federal facility) and the j
status of the DOE's repository-development program. The types of canist'er j

that might be used are as follows:

A utility-selected canister.*

IA repository-specific canister.*

A repository-compatible canister that is also compatible with existing*

spent-fuel-pool racks.

The utility-selected canister could, and probably would, differ in size
from reactor to reactor. If such canisters are used, the repository will

eventually receive a variety of canisters, and additional operations may be
required to accommodate these canisters at the repository. (At the reposi-

tory, the spent-fuel canisters will be encapsulated in a site-specific
disposal container before emplacement in the underground disposal area.)

l

The repository-specific canister would be a large cylindrical canister
that is specifically designed to fit inside the repository disposal con- ;

tainer. Such a canister is not compatible with existing spent-fuel-pool !
storage racks, which accept square spent-fuel assembliesl it would thus
complicate at-reactor spent-fuel management and may be counterproductive with
regard to extending at-reactor storage capacity. Furthermore, specifications
for this canister will not be available for several years--until a repository
site is selected and more-advanced site-specific repository and waste-package
designs have been coupleted. Any spent fuel that is consolidated before the
specifications for the repository-specific canister are available may need to
be reloaded into a different canister.

!

.
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The third alternative is to use canisters that are compatible with the
spent-fuel-pool storage racks and also compatible with the repository disposal
containers (compatible in that their use would entail minimal reduction in the
efficiency of the disposal containers). For example, one alternative that is
being investigated is a combination of standard-size square and half-square
canisters, where a single square canister or two half-square canisters are the -

nominal size of an assembly. These canisters are compatible with the existing .

racks in the spent-fuel pools and can be loaded into repository disposal con-
tainers with a fairly high packing efficiency. Two square and two half-square
canisters can be arranged in a cylindrical disposal container in such a way

_

,

that very little void space is left. This alternative would permit at-reactor
consolidation while limiting the risk that the canisters will be incompatible
with either the repository disposal container or the spent-fuel-pool storage
racks.

2.1.2 Dry Storage

The dry storage of spent fuel in out-of-pool modular containers is used
in several nuclear installations in Europe and by some nuclear utilities in
the United States. Two dry-storage methods, using metal casks and horizontal
concrete vaults, have been licensed to date for use at specific U.S. reactor
sites. Dry storage in concrete casks, a third storage option, has been sel-
ected by one U.S. utility and is the preferred storage mode for the proposed
MRS facility. A fourth option, that of dual-purpose metal casks used for both
storage and transportation, is used in Europe and has been under study for
several years in this country.

The costs of dry storage are higher at individual reactor sites than in a
central storage facility like the MRS facility because economies of scale fa-
vor a central facility and beccuse storage at many different sites entails
duplication of equipment. However, with no central facility available, sev-
eral utilities are taking steps to solve their storage problems by implement-
ing dry storage. Brief descriptions of dry-storage options are given below.

Dry storage in metal casks

The storage of spent fuel in metal casks is the most mature and best
accepted of any dry-storage technology, with more than 40 years of development
and experience in shipments of nuclear fuels and other radioactive materials.
This technology is being enhanced through extensive testing and demonstration
programs being conducted by the DOE, both through its contractors and in
cooperative programs with utilities. The Virginia Power Company has a license
for storing intact spent-fuel assemblies in metal storage casks at its Surry
plant and has initiated the transfer of spent fuel to dry storage.

Dry storage in concrete casks (silos)

At-reactor storage in concrete casks is similar to storage in metal
casks. It entails lower capital costs, but the concrete casks require more-
extensive support facilities. Concrete casks have been used in experimental

q
storage programs; they have also been used in other countries (e.g., Canada). '

They have been proposed as the primary storage modules for the MRS facility.

.
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Storage in concrete casks has not yet been licensed at any site, although
no impediments to licensing are evident.

Dry storage in horizontal vaults (NUROMS system)

- The NUHOMS system is licensed for use at the Robinson site of the Caro-
lina Power & Light Company. The Duke Power Company also recently announced*

its intention to investigate the use of a form of the NUHOMS system for spent-
- fuel storage at its Oconee site. In the NUHOMS system, intact spent-fuel
. assemblies are encapsulated, in the the spent-fuel pool, in large canisters.

A canister is then loaded into a transfer cask that moves the spent fuel out
to an out-of-pool storage vault. The transfer cask is coupled to the vault,
and the canister is transferred to and sealed inside the concrete vault.

The canister used in this system is not compatible with transportation-
cask designs. Unless specialized casks are developed, the spent fuel in the
canisters may have to be removed and either shipped as integral assemblies or
reloaded into transport-compatible canisters bef ore shipr;.ent from the reactor.

Dry storage in dual-purpose casks

The concept of the dual-purpose storage cask, which has been under study
by the DOE for several years, is a variant of the metal-storage-cask concept,
in which the cask used for storing spent fuel is later used to transport the
fuel to a Federal facility. In essence, this option amounts to using the
metal cask for storage and then, if necessary, using it as part of the trans-

or for lag storage at the repository or the MRS facility.portation fleet

The major feasibility issue related to the dual-purpose cask is certif-
ication for transportation after extended periods of use for spent-fuel
storage. Current NRC interpretations of its regulations could preclude
certification under those circumstances. There is no evidence as to whether
such certification could be expected in the future. The integration of the
dual-purpose casks into the transportation-cask fleet also depends on their
availability when needed for shipment from reactors to the repository. The
casks must be made available early in the acceptance schedule, in order to
reduce the need for transportation-only casks. The use of such casks for lag

storage at the repository may reduce the need for some in-process lag storage
that is currently envisioned and may provide increased flexibility in the
surge capabilities of the system.

The most advantageous use of the dual-purpose casks would be their integ-
ration into the transportation-cask fleet. The potential benefits resulting
from their later use for lag starage at a Federal facility do not appear to be
significant. An analysis presented in Appendix A indicates that fewer than 20
dual-purpose casks would be needed to meet the requirements of the transporta- ;

tion system for 125-ton casks. The potential benefits are therefore limited
Ito a relatively small number of casks, and the overall effect of dual-purpose

casks on the costs of waste management would not be significant.

~

|
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2.2 TRANSPORTATION

A number of options for modifying the transportation system have been
evaluated. The primary effect of these options is a reduction in the number
of shipments required to move the spent f uel f rom the reactors to the Federal
waste-management facilities. Many of these modifications could be applied to

'the reactor-to-MRS portion of the MRS system, with similar effects as those
associated with the reactor-to-repository shipments in the no-MRS system. It

*

should be noted that, because of the reduction in the number of shipments, the
implementation of many of these options would reduce the potential transporta- -

tion benefits associated with at-reactor consolidation. -

The potential options for modifying the transportation system are briefly
described in the sections that follow.

2.2.1 Larger-Capacity Standard Casks

Responses from commercial vendors to the DOE's recent request for pro-
posals for transportation-cask designs have indicated that it is possible to
develop a new generation at truck and train casks that would have a much
higher capacity than previous designs of the same weight and size. These
larger-capacity standard casks would decrease the size of the cask fleet that
would be needed, and the receiving facilities would need to handle fewer cask
arrivals.

2.2.2 Extra-Large Rail Casks

The use of extra-large rail casks (125 to 150 tons loaded) in the no-MRS
system would increase the capacity of rail casks and thus reduce the total

cask-miles * traveled as well as the total number of cask-shipments * required.
The actual percentage reduction that may be obtained in cask-miles and in the

number of shipments is directly proportional to the relative cask capacities.
Only the reactors that are currently listed as having rail-cask-handling
capabilities (i.e., capabilities to load a rail cask under water in the stor-
age pool) can handle rail casks with a loaded weight of 100 to 125 tons. As a
result, the use of these casks would be limited unless modifications are made

in the rail-cask-handling capabilities of the rest of the reactors currently I

operating in the United States. Alternatively, the facilities needed for
j

out-of-pool cask loading would have to be provided at the reactor sites. j

|
|

|
|

* Cask-miles are defined as the distance traveled times the number of |
casks transported. Cask-shipments are simply the numbers of shipments of
casks.

1
- 1
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2.2.3 Overweight Truck Casks

The capacities of truck casks are generally limited by the gross vehicle
weight limits. Thus, the size and capacity of truck shipments could be
increased, with corresponding reductions in the number of such shipments, by
using overweight, rather than legal-weight, shipments.

.

One complication with this option is that the regulations and statutes
governing overweight truck shipments are not consistent throughout the United-

. States, but vary from State to State. This requires complex scheduling and
interactions with many State officials to ensure that the overweight shipments
are consistent with the regulations of the various States along the transport-
ation routes. Overweight shipments might also be constrained to operate only
during certain times of the day or at reduced speeds, resulting in a net re-

duction in shipment speed. Some States also do not allow overweight truck
shipments during the winter months because of possible damage to highways. A

sensitivity analysis in Appendix A shows that, if all track shipments use
legal-weight truck casks, the costs of transportation would be about $200
million higher than the costs of using a near-optimum mixture of legal-weight
and overweight casks.

2.2.4 Multicask Shipments

The total number of shipments and shipment-miles * can be reduced by com-
bining single-cask shipments into multicask shipments. Several options for
combining shipments have been considered, including truck convoys, marshalling
rail shipments, multicask shipments from individual reactors, and pick-up
trains.

Inherent in each of these options is the added amount of nontransport
time or idle time that is required for individual casks. This increased non-
transport time is incurred either at the reactor, where loaded casks are idle
while awaiting the loading of subsequent casks, or at the marshalling yards,
where early-arriving casks remain while awaiting the arrival of other casks to
be added to the shipment. The increased nontransport time lengthens the aver-
age total time required for a trip for casks and requires a larger cask fleet
to ship the same amount of spent fuel in the same time. These extra casks
will add to the overall cost (capital and maintenance) of shipping the spent
fuel.

All of these multicask options entail various degrees of additional
No new technol-planning, scheduling, and control of operational parameters.

In the caseogy is required for the implementation of any of these options.
of marshalling shipments, public opposition to the siting of a marshalling
yard is possible.

* Shipment-miles are the distance traveled times the number of shipments
made. When a shipment consists of only one cask, the shipment-miles are equal
to the cask-miles. With multiple-cask shipments, the cask-miles are a mul-

.

tiple of the shipment-miles.
.
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2.2.5 Increased Use of Rail Transport

Recent studies of the cask-handling capability at existing reactors have
shown that cbout half of the reactor sites are limited in their ability to
handle large rail casks. These limitations stem from such factors as
inadequate crane-lifting capacity, the lack of a railspur onto the site or
into the fuel-handling building, limitations associated with the pathway to
the storage pool, and the structural limits of the pool (the casks are loaded "

in the pool). Three options for increasing the use of rail transport for
shipments originating from reactors are discussed in this section:

Upgrading reactor facilities to provide direct rail access (e.g., by*

adding railspurs and modifying crane capacities).

Using trucks in the " heavy-haul" mode (special flatbeds capable of*

accommodating heavy weights, very slow speeds, etc.) to transport rail
casks from the site to a rail access, provided crane and storage-pool
capabilities are adequate.

Using smaller casks loaded in the storage pool to transfer spent fuel*

to large rail casks outside the pool.

The first of these options can be accomplished without new technology
development or application. Upgrading reactor-handling capabilities would
require retrofitting or recertifying present equipment to handle heavier rail
casks. Also, reactors that do not have rail service into the reactor site

would need that service. Moreover, changes to a reactor facility might re-
quire an amendment to the NRC license, a process that utilities may be reluc-
tant to undertake because it is costly and time consuming. Heavy haul has
been used many times to move heavy components like reactor vessels onto sites
without rail access, but it has not been used for spent-fuel shipments and may
require special permits. The third option would require the development and
NRC certification of dry-cask transfer methods. This technology is currently
being investigated, especially for its use as a method for loeding storage
units that could be used at reactor sites. The cost, risk, and feasibility of
this option are uncertain at this time. A sensitivity analy=2s presented in
Appendix A shows that the costs of upgrading at-reactor facilities to accom-
modate rail shipments would about equal the savings that would be realized in
transportation costs if the reference casks are used; if the improved-capacity
casks under development are used, these upgrading costs would be about 10

|times larger than the transportation-cost savings. Regarding the transfer of j
spent f uel f rom a srmller cask to a larger cask outside the pool, this
operation at a reactor site would probably require a license amendment and may I
meet public opposition. For the various reasons given above, these options |
were not deemed practicable and were not included in further analyses.

2.2.6 Use of Dedicated Trains for Shipments from Reactors

Rail shipments could be made in dedicated trains that carry no other com-
modity. These trains would go directly from a reactor to the repository.
Dedicated trains would simplify system operations by allowing the scheduling
and routing of trains to meet the needs of the waste-management system rather
than the convenience of the railroads.

.
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System costs might be slightly increased by dedicated trains, although
the higher over-the-rail cost could be partially offset by higher averagespeeds and reduced stopped times.

The increased control over the arrival anddeparture of trains would allow the receiving facilities to be designed for alower surge capacity.

. 2.3 CSE OF FEDERAL INTERIM STORAGE (FIS)

The Nuclear Waste Policy Act of 1982 includes provisions for Federal
, interim storage to assist those utilities that are unable to provide adequate

at-reactor storage capacity when needed to ensure the continued orderly
operation of their reactors. This Federal interim storage is limited to nomore than 1900 MTU.

The Act makes it clear, however, that the primary responsibility for pro-
viding interim storage for spent fuel rests with the individual utility owning
reactors by maximizing, to the extent practicable, the effective use of exist-
ing onsite storage facilities and by adding new onsite storage capacity in atimely manner where practicable. Those utilities that have pursued all the
above licensable alternatives for additional spent-fuel storage without solv-
ing their storage difficulties may seek the required determination from the
NRC that all such alternatives have been exhausted and, af ter receiving this
determination from the NRC, apply to transfer their spent fuel to Federal
storage facilities. Such arrangements in the form of contracts with the DOE
are required to be enacted not later than January 1, 1990. There is no evi-dence at present that any utility plans to app?.y for Federal interim storage.

The costs of Federal interim storage must be fully paid by assessments
against utilities using the services. Costs will depend heavily on such
factors as the site, the storage technology, and the capacity required.

2.4
EXPANDED LAG STORAGE AT THE REPOSITORY

Expanded lag storage capability at the first repository might provide to
the waste-management system some of the same benefits that would be providedby the MRS facility. For example, waste acceptance and the orderly transfer
of spent fuel from the utilities could be insulated from disruptions initory emplacement. If such storage could be licensed separately from the

repos-

underground portion of the repository, spent fuel could also be received ear-
lier and contingency storage could be provided in case of some types of delays
in repository startup or diminished emplacement capability. Present designs
for repository surface facilities provide a 3-month operational buffer (750MTU), which is sufficient

to ensure smooth functioning during normal emplace-
ment operations, to unload the transportation system during slowdowns or brief
stoppages in emplacement activities, and to maintain emplacement operations at
a steady rate during brief disruptions in transportation.

I

If expanded lag (buffer) storage at the repository could be provided, it
could accelerate the initial spent-fuel-acceptance rates in the no-MRS sys-tem. The spent-fuel-acceptance rate at the repository during the first 5

.

l
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years of operation is limited by the rate at which the underground emplacement
excavations and operations progress after NRC licensing. (The completion of
repository surface facilities will also affect the acceptance rate but to a
lesser degree. ) The amount of storage that could be provided to accelerate
acceptance of spent fuel while not impeding repository construction cannot be
predicted at present. The Act prohibits the construction and operation of an
MRS or FIS facility in a State in which a repository is located. Also, to
avoid characterization as a separate facility, the lag storage would have to *

be licensed in the same licensing action as the repository. Thus, spent-fuel
acceptance in meaningful quantities could not begin much in advance of repos-
itory disposal activities; in other words, lag storage could not effectively -

separate the DOE's acceptance of spent fuel from the schedule of spent-fuel
acceptance at the repository.

.
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3. DESCRIPTION AND EVALUATION
OF THE REFERENCE AND ALTERNATIVE NO-MRS SYSTEMS

This section briefly describes and evaluates the reference no-MRS system
and five alternative no-MRS systems. The alternative systems represent var--

ious combinations of the options identified in Section 2. The discussion be-

,
gins by explaining the approach used to develop the suite of systems examined.

.

3.1 APPROACH

In the 1985 Mission Plan,' the authorized system was defined as con-
sisting of a geologic repository, the necessary transportation system for
moving the wastes to the repository, a provision for Federal interim storage
as authorized by the Nuclear Waste Policy t.ct, and a program to encourage and
expedite the most efficient use of existing storage facilities and the addi-
tion of new capacity in a timely fashion. This authorized system is the
reference no-MRS system discussed in this document.

Five alternatives to the reference no-MRS system were identified and

evaluated. Of these alternatives, only two, alternatives 1 and 2, represent
modifications that could be made to the Federal waste-management system, and
even these alternatives involve some operations at some reactor sites. The
nthers depend on waste-management operations performed by the utilities, and
as such they represent increasing DOE involvement in, or intrusion into, util-
ity operations. These at-reactor alternatives were identified and evaluated
in response to suggestions that certain waste-preparation functions could be
performed more cost effectively at reactor sites than at the MRS facility. In
developing the modifications, the approach was to group together potential
system improvements that had similar system-wide impacts, so that each alter-
native represented a significant change from the other alternatives.

Table 3-1 provides an overview of each alternative no-MRS system, with
the progression from left to right in the table corresponding to the pro-
gression of performing increasing waste-preparation functions at the reactor.

3.2 DESCRIPTION OF TiiE NO-MRS SYSTEMS

Presented below are brief descriptions of the reference no-MRS system as
well as five alternative systems. Evaluations of these no-MRS systems are

given in Section 3.3.

3.2.1 Reference No-MRS System

The reference no-MRS system is the authorized system described in the
DOE's 1985 Mission Plan' but with the waste-acceptance schedule presented in
the Mission Plan Amendment.' Spent fuel is shipped directly from reactors

to the repositories. The first repository begins to receive and emplace spent
.
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fuel from the reactors in the year 2003. Until the first repository begins to
receive spent fuel, there are no Federal activities for the management of
commercial spent fuel; all Federal activities--acceptance, transport, and
disposal--happen at once after repository startup.

.
Until the first repository starts to accept spent fuel, the utilities

must store their spent fuel at their reactor sites. A number of reactors are
-

projected to discharge more spent fuel than can be stored in the spent-fuel
,

storage pools even if the storage pools are reracked to the maximum extent
possible. Additional storage at reactors is required for about 9500 metric
tons of uranium (MTU), distributed over approximately 50 sites.* The DOE does,

not take explicit action to influence the methods used by the utilities to
solve their spent-fuel-storage problems. It is expected that each utility

with a storage problem will choose from available options of dry storage and
possibly in-pool consolidation the option it deems best for its particular
needs. Although it is recognized that some at-reactor consolidation may
occur, in the cost analysis for this case it in assumed that no spent fuel
will be consolidated at the reactors.

Once the first repository begins operations, spent fuel is shipped from
the reactors in legal-weight truck casks or 100-ton rail casks. All reactors
capable of shipping by rail are assumed to do so. The spent fuel is assumed
to be transported and received by the repositories as intact assemblies.

The repositories in the reference no-MRS system receive the spsnt fuel
shipped from reactors, prepare it for disposal by consolidating and packaging
it in disposal containers, and emplace the loaded disposal containers in the
underground repository. Depending on the host rock of the repository, the
consolidated rods may be loaded into a thin-walled canister that is then
filled with an inert gas like argon and welded closed before being placed in a
thicker-walled disposal container, which is also closed by welding. The
loaded disposal container is transferred underground and emplaced. A portion

of the spent fuel that is assumed to present difficulties in consolidation,
such as failed or damaged spent fuel, is not consolidated at the repository.
Instead, it is packaged and emplaced intact.

3.2.2 No-MRS System: Alternative 1

Alternative 1 is basically the reference no-MRS system described above
with two general modifications that are currently envisioned as occurring
independently of a decision to develop the MRS facility. One is a modifica-
tion of the transportation system, and the other is increased coordination
between the DOE and the nuclear utilities with respect to the management of
at-reactor spent-fuel storage.

,

L *All projections of spent-fuel inventories in this report are based on
the spent-fuel data base for 1986.'

.
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The transportation modifications included in alternative 1 are increases
in the capacities of the legal-weight truck and 100-ton rail casks and the use
of overweight truck and 125-ton rail casks where feasible. Many of the other
transportation options discussed in Section 2.2 are still under study by the
DOE, and the results to date do not clearly indicate that these options will
improve the performance of the transportation system. While the specific list
of transportation options may not be complete, the modifications incorporated '

into alternative 1 are reasonably available and their effects can be predicted ~

with reasonable assurance.

As the waste-management system is further developed and uncertainties are -

resolved, the effects on the waste-management system of various options for
at-reactor storage will become better understood. The DOE should then be able
to foster the adoption of the preferred options by the utilities and to assist
in their implementation. For example, the DOE could develop specifications
for dry storage and in-pool consolidation that will standardize the spent-fuel
shipments received by the DOE. In alternative 1, it is therefore assumed that

the DOE provides the utilities with specifications for a repository-compatible
canister, as described in Section 2.1.1 (i.e., a canister that minimizes
negative impacts on repository operations). This canister is assumed to be
compatible with at-reactor consolidation and the existing spent-fuel-pool
racks as well as the repository disposal containers. The spent fuel shipped
in these canisters will require minimal handling at the repository.

It is difficult to specify how the DOE would express a preference for, or
foster the use of, at-reactor options that might be beneficial to the waste-
management system. However, as in the case of the transportation modifica-
tions in this alternative, the general implications of such efforts can be
reasonably assessed. For the purposes of this assessment it is assumed that a
few reactors choose consolidation as a means of accommodating spent fuel that
exceeds their current pool storage capacity. For costing purposes only, it is
further assumed that about 25 percent of the 9500 MTU requiring storage beyond
the current pool capacity in the reference no-MRS system is accommodated by
in-pool consolidation. As a result, about 7000 MTU still requires out-of-pool
storage and about 2500 MTU is accommodated in the spent-fuel pools. With the
limited space in the pools, the spent fuel in existing inventories must first
be consolidated to make space for additional spent-fuel storage (regardless of
whether the additional spent fuel is consolidated). Assuming a fuel-rod con-
solidation ratio of 2:1, that the volume of the non-fuel-bearing components is
reduced by a factor of 6, and also assuming that all additional spent fuel
stored in the pool is consolidated, it is necessary to consolidate approxim-
ately three times the amount of spent fuel that is added to the pool. For
example, to provide in-pool storage for the additional 2500 MTU, the actual
amount of spent fuel that must be consolidated is about 7500 MTU (see Appendix
A for further details).

Alternative 1 was chosen because it represer ts the modifications that the
D0Z can implement in the Federal waste-management system without significantly
affecting its interfaces with the utilities. This alternative still permits
utilities to elect supplemental storage options that best meet their
ind!vidual needs. '

i

j

.
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3.2.3 No-MRS System: Alternative 2

Alternative 2 involves the same transportation modifications as alter-
native 1. However, it assumes a higher level of DOE and utility integration
in the management of at-reactor storage, with the DOE providing incentives and

*

taking other actions to convince the utilities to choose options that are most
*

beneficial to the waste-management system. For example, this alternative
assumes for purposes of analysis that the DOE encourages at-reactor consolida-
tion as a means for utilities to reduce requirements for out-of-pool storage.-

The canisters used by the utilities for the consolidated rods are specified by-

the DOE and are compatible with existing reactor-pool racks; at the reposi-
tory, several canisters are loaded into specially designed disposal contain-
ers. The canisters used in alternative 2 are assumed to be basically iden-
tical with those specified by the DOE in alternative 1 (described in Section
2.1.1 as repository-compatible canisters).

In spite of the DOE's encouragement of at-reactor consolidation, most
utilities are still assumed to use out-of-pool storage. In alternative 2,
therefore, it is assumed that the DOE also takes action to influence out-of-
pool storage, specifically by promoting dual-purpose casks (see Section
2.1.2), which are assumed to be used to provide maximum benefit. That is, at
the reactors the casks are used to store spent fuel in a storage yard until
the repository begins operations; the casks are then shipped directly to the
repository, where they are unloaded; and finally they are integrated into the
transportation cask fleet and are used to make many shipments each year, or
the casks are used for lag storage at the repository.

In order to assess the cost impacts of alternative 2, it is assumed for
costing purposes that the the amount of out-of-pool storage that is accom-
modated through in-pool consolidation increases from 25 percent to 50 per-
cent. As a result, about 4800 MTU is accommodated in out-of-pool storage and
about the same amount is accommodated by consolidating both some of the newly
discharged spent fuel and some of the spent fuel already stored in the pools.
As discussed for alternative 1 (Section 3.2.2), approximately three times the
amount of spent fuel that is added to the pools must be consolidated to
provide the needed space. Therefore, in this alternative about 15,000 MTU of
the spent fuel already stored in the pools is consolidated to provide the
needed space (see Appendix A for further details).

The at-reactor operations discussed above would be applied only to the
spent fuel that presents a storage problem to the utility. The remainder of
the fuel discharged from the reactors, which represents most of the spent
fuel, is shipped to the repositories as intact assemblies. Thus, the repos-
itories receive spent fuel in two forms: fuel consolidated in repository-
compatible non-sealed canisters and intact assemblies. Because their design
has been integrated with the Federal waste-management system, these canisters
are encapsulated in special disposal containers as a normal repository
operation. As in the reference no-MRS system, the intact assemblies are
consolidated at the repositories and encapsulated into disposal containers.

Alternative 2 was selected for evaluation for two reasons. First, in
comparison with alternative 1, it represents a significant increase in the

,

involvement of the DOE in at-reactor operations. Second, this involvement is
limited to storage problems that the utilities must address and is based on

.
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voluntary responses to incentives provided by the DOE. In short, in alter-
native 2 the DOE takes steps toward influencing the utilities, but limits its
influence to problems that the utilities must in any case deal with.

Another alternative system that was considered and rejected was a system
in which the DOE continues to provide incentives to utilities to persuade them -

to consolidate spent fuel beyond the amount required to overcome their spent- -

fuel storage problems. The potential benefits to the DOE would be reduced
transportation requirements (since more consolidated spent fuel can be shipped -

in each cask) and reduced repository operations. However, in order for the .

benefits to be realized, a large number of reactors must consolidate a signif-
icant portion of their total spent fuel; otherwise, this alternative would not
allow the elimination of consolidation at the repository. Since only about 12
percent of the projected total spent fuel from reactors has been discharged to
date and less than 50 percent will be discharged by the startup of the first
repository, this alternative would require at-reactor consolidation well
beyond the starting date for the first repository, and the only reason for
consolidating would be the incentives provided by the DOE. The results of a
limited study sponsored by the DOE' indicate that in some cases utilities
may not continue consolidation beyond their storage management needs and that
utilities without storage problems are very unlikely to volunteer for consol-
idation in response to DOE incentives. This alternative system was therefore
deemed improbable.

3.2.4 No-MRS System: Alternative 3

For this no-MRS system, it is assumed that the utilities are required to i

perform waste-preparation activities beyond those needed to alleviate their
storage problems. This system differs from alternative 2 in that the utili-
ties are required to perform waste-preparation activities, whereas in alter-
native 2 they are provided incentives to perform these activities. The in-
stitutional problems associated with this alternative as well as alternatives
4 and 5 are not addressed in this report. It is simply assumed that, because
of Congressional action or some other reason, utilities are required to per-
form additional functions for the waste-management system.

Alternative 3 incorporates the same modifications as alternative 2 and
also assumes that the DOE is authorized to require at-reactor consolidation
for all spent fuel, using nonsealed repository-compatible canisters. Some
spent fuel that is deemed too difficult to consolidate is excluded, as are
some reactors with constraints that would preclude consolidation for licensing
or economic reasons. However, most of the spent fuel is consolidated at the
reactor site. Even with in-pool consolidation, some reactors will be unable
to accommodate all of their spent-fuel discharges in the spent-f uel pool. It

has been estimated (see Appendix A) that about 2000 MTU of spent fuel will
still require out-of-pool storage. For this alternative, it is assumed that
all this spent fuel is first consolidated and then placed in out-of-pool

'storage. As in alternative 2, the DOE also influences utility decisions about
out-of-pool storage by promoting the use of dual-purpose casks; the
transportation-system modifications are the same as in alternatives 1 and 2.

.
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In alternative 3, the repository receives most of the spent fuel consol-
idated in unsealed repository-compatible canisters. Consolidation is no
longer needed at the repositories, as the canisters received from the reactors
need only encapsulation in disposal containers. Thus the surface-facility
operations of the repository are reduced from those assumed in the preceding
no-MRS alternatives.

,

.

~

3.2.5 No-MRS System: Alternative 4

Alternative 4 is very similar to alternative 3 except that the
repository-compatible canisters are filled with an inert gas, welded closed,
and decontaminated at the reactor sites. The functions of the repository are
also similar to those in alternative 3 but sealed and decontaminated can-
isters are shipped to the repository, simplifying the unloading of the ship-
ping casks and handling at the repository. Out-of-pool storage requirements
are similar to alternative 3 as well.

Alternative 4 was developed because it represents the next major step
beyond alternative 3 with respect to the relationship between the Federal
waste-management system and utility operations. In this alternative, the
reactors are producing and shipping to the repositories disposal-ready
canisters, as the MRS facility would (except for the size and shape).

3.2.6 No-MRS System: Alternative 5

Alternative 5 represents the extreme case, where all the functions per-
formed by the MRS f acility are performed at reactor sites. It differs from
alternative 4 in that the spent fuel is consolidated at the reactor sites into
repository-specific (round) canisters, as described in Section 2.1.1. Since
these canisters are not compatible with existing spent-fuel-pool racks, re-
racking is required to accommodate them. As in alternative 4, the canisters
are filled with inert gas, welded closed, and decontaminated at the reactor
sites. The functions performed at the repository are similar to those per-
formed at the repository with an MRS facility in the system. The sealed,

decontaminated canisters are unloaded, and a single canister is loaded into
each disposal container and sealed.

Alternative 5 represents the maximum involvement of at-reactor operations
with the Federal waste-management system--it requires the production of
repository-specific disposal-ready canisters by the utilities.

3.3 EVALUATION OF REFERENCE AND ALTERNATIVE NO-MRS SYSTEMS

Section 3.2 has described a suite of alternative no-MRS systems that are
based on the various spent-fuel-management options discussed in Section 2.
This section evaluates each of these alternative systems individually and then
compares them with the reference no-MRS system. It begins by defining the
criteria used in the evaluations and comparisons. |

I

.
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3.3.1 Evaluation Criteria I

IThe evaluation of the alternative no-MRS systems and the comparison with
the reference no-MRS system were based on the following criteria:

* Technical feasibility: Availability and status of the technology
needed for implementing the alternative. ;

* Effects on system development and licensing: Effects on the design
and development of the total waste-management system or its elements -

(the repository or transportation), licensing and regulatory -

requirements, and public acceptability.

* Effects on system operation: Effects on the waste-acceptance
schedule, the operation of the transportation system, the operation of
the repository, and the overall operation and efficiency of the total
waste-management system once it is implemented.

* Effects on system cost: Effects on the total-system life-cycle
cost of implementing a saf e and envirortmentally acceptable waste-
management system, including at-reactor costs for alternatives
involving at-reactor spent-fuel management.

Effects on system risk: Effects on the estimated radiation exposure*

that may result from waste-management operations, including the
exposure of both the public and the workers in waste-management
facilities.

These criteria were used as qualitative measures of the overall technical,
economic, and institutional feasibility of each alternative, including impacts
on the utilities.

3.3.2 Alternative 1

Alternative 1 to the no-HRS system consists of various modifications to
the transportation system that would reduce the number of spent-fuel ship-
ments. Its implementation is technically feasible without the development of
new technologies. There would be an improvement in the operation of the
transportation system, but the effect on the operation of the total system
would not be significant. System costs, including affected reactor costs,
would be decreased by about $400 to $600 million (see Appendix A). Most of
this decrease is attributable to transportation-system modifications and would
also occur with an updated MRS system, as discussed later. The reduction in
the number of shipments would reduce public risks for both transportation and
the system as a whole, and the reduction in the exposure of the public to
radiation should result in institutional advantages. Even though the use of
overweight trucks might raise institutional issues and increase regulatory
complexity, the overall institutional effects of this alternative are ex-
pected to be positive. No significant effect on the development of the waste- 1
management system is expected.

.
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In summary, alternative 1 shows some overall advantage in comparison with
the reference no-MRS system and represents the current direction of the vaste-
management program regardless of the MRS decision (i.e., implementing modif-
ications to from-reactor transportation as their advantages are demonstrated
and continuing to support the development of various at-reactor storage op-
tions with the expectation of encouraging their implementation when, and to.

the extent that, such actions can be shown to be advantageous to the overall-

system). For a comparison of this alternative with the MRS system, see
Section 5.,

O

3.3.3 Alternative 2

This system incorporates the same transportation-system modifications as i

alternative 1 along with a higher level of DOE involvement in the management
of out-of-pool storage, with the DOE providing incentives to utilities to
choose options that are most beneficial to the waste-management system (e.g.,
consolidation into repository-compatible canisters and the use of dual-purpose )
casks f or out-of-pool storage). A number of technical and institutional is-
sues are associated with this alternative. For example, the capability of )

'

at-reactor consolidation has not been fully demonstrated. Furthermore, as
discussed in Section 7, many utilities may be unwilling to assume the risks |
and liabilities of in-pool consolidation. Moreover, the incentives that the

'

DOE might offer have not been established and might elicit some public opposi- j
tion. The use of dual-purpose casks for dry at-reactor storage also raises |

some regulatory issues. While the casks appear to be technically feasible, I
there is a major licensing uncertainty--the uncertainty that the NRC will |

certify a cask for transportation after it has been used for storage for an
extended period. The overall system benefits of dual-purpose casks also
depend on whether these casks can be made available to the waste-ncnagement
system on a timely basis (see Section 2.1.2 for details).

It is not expected that voluntary incentives provided by the DOE will
significantly increase the number of utilities that choose to consolidate in
comparison with the reference no-MRS system or alternative 1, and therefore
the overall effects of alternative 2 on system development and operation are
not expected to be significant. In terms of total-system operation, the

!
waste-preparation functions performed at reactors should decrease the waste- I

handling workload at the repository, but the waste-management operations of
the utilities choosing consolidation would become considerably more ;
complicated and could interfere with normal reactor operations.

I
In terms of system cost, alternative 2 is expected to reduce overall ;

costs by approximately $600-$700 million, primarily through the modifications
in transportation, the same as in alternative 1. The incentive program in-
creases at-reactor consolidation and otherwise reduces the costs of at-reactor
storage. Any savings are likely to be somewhat offset by the DOE's additional
administration costs for the incentive program.

I
In terms of system risk, alternative 2, like alternative 1, would reduce j

public exposure to radiation because of the decreased number of shipments. '

(It should be noted, however, that the exposure of the public to radiation'

from waste-management operations anywhere--at reactor sites, at the MRS facil-

.
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ity, in transportation, or at the repository--would be extremely low in all
cases. It would be dominated by the exposure resulting from transportation,
although the exposure would be very low in an absolute sense.) However, the
additional waste-management operations that would be performed at the reactor
sites would increase the occupational exposure.

In summary, the potential development and operation issues that would [
result from an active DOE role in influencing utility storage choices do not
appear to be justified by the marginal benefits. In comparison with the

'

reference no-MRS system, the transportation modifications would produce some
*

benefits, but the same benefits are obtained from alternative 1. Overall, the
institutional problems outweigh the potential benefits, and alternative 2 is,
as a result, less attractive than alternative 1.

3.3.4 Alternative 3

In alternative 3, the technical-feasibility issues are much more complex
than those of the preceding alternatives--namely, the feasibility of consol-
idating all spent fuel at all reactor sites has not been established. In

addition, substantial licensing activity for these reactor sites would be
required for such extensive consolidation. Institutional issues would become
considerably more significant than they are in alternatives 1 and 2 because of
the requirement that utilities consolidate all of their spent fuel. In addi-
tion to problems concerning authority for compensation for at-reactor opera-
tions, alternative 3 could require legislation to make this requirement man-
datory. Opposition to local waste-preparation operations can be expected at
many of the reactor sites, especially as it would generate low-level waste
that would not be acceptable for disposal at the repository because of its
form (e.g., liquid) or composition (e.g., organic-matter content). In short,

the instituti7nal barriers associated with the DOE requiring full-inventory
consolidation at reactor sites are very formidable.

In terms of effects on system development, alternative 3 entails signif-
icant issues, especially as it requires an integration of at-reactor activ-
ities with the Federal waste-management system and the development and imple-
mentation of this system at many reactor sites ovned by many different util-
ities. The surface facilities of the repository could be simplified because
of the elimination of facilities for consolidation; however, the overall sys-
tem development would be complicated by more complex requirements for reactor
interfaces with both the transportation system and the repository. Moreover,
opposition at many locations might adversely affect the public acceptability
of other portions of the total system (i.e., transportation and the reposi-

! tory).

In regard to system operations, alternative 3 would shift a significant

I waste-preparation function to reactor sites. One effect of this shift would

! be the complexity of coordinating operations at nearly 100 different sites.
There would be commensurate reductions in the number of cask receipts at the q

repository and the elimination of rod consolidation operations, thus simplify-l

ing the repository surface facilities.
)

|
!

|
.
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Many indeterminate costs would be incurred by the utilities if they
undertake large-scale consolidation and canistering. Examples of such inde-
terminate costs are the costs of replacement power in the event at-reactor
consolidation causes a forced plant shutdown, the costs of facility modifica-
tion, and the costs of liability insurance. These costs, which are discussed

[ in more detail in Appendix A, could be very significant. A rough estimate
(see Appendix A) shows that they could range from $1.2 to $1.6 billion. In

comparison with the reference case, this would increase total-system costs,
including at-reactor costs, by $200-$700 million, although the overall effect-

on system costs is unclear _because of the uncertainty associated with these*

estimates. Because in alternative 3 a significant portion of the cost of |

vaste management would be shifted to the utilities, the costs of the Federal ;

waste-management program would decrease by about $1.6-$1.7 billion, but the
utility costs would increase by $1.9-$2.3 billion.

1

In alternative 3, the radiation-exposure risk to the public would be i

!nominally decreased because at-reactor consolidation would decrease spent-fuel I

shipments. (As mentioned in Section 3.3.3, the exposure of the public in all
cases would be very low in an absolute sense.) On the other hand, extensive
at-reactor consolidation would increase the occupational risk because more
workers would be involved and because at-reactor consolidation would result in

i

more exposure to radiation than would consolidation at a centralized facility f
in a shielded " hot" cell equipped with remote-control equipment. |

In summary, the overall feasibility of alternative 3 is significantly
less certain than that of the reference no-MRS system. This alternative would
represent a significant intrusion by the DOE into utility operations. The
institutional problems are formidable, and opposition from both the State and
the public can be expected. The licensing that would be required for each
reactor site also constitutes a considerable complication. In addition, util-

ity opposition could be widespread and strong. As a result, this alternative
was judged to be highly undesirable in comparison with the preceding
alternatives.

3.3.5 Alternative 4

The overall feasibility of alternative 4 is even more questionable than |
Ithat of alternative 3, because of the additional at-reactor operations that

would be required to consolidate spent fuel in sealed and decontaminated ;

canisters (i.e., filling the canisters with inert gas, closing the canisters |

by welding, and decontaminating the canisters). All of the technical, licens-
ing, and institutional problems of alternative 3 apply to alternative 4 as
well, and there are additional difficulties. Performing these operations at
reactor sites presents different technical problems from those of consolida-
tion only, including the necessity of developing specialized equipment for
welding the canisters closed, and technical feasibility on a production basis
has not been demonstrated. Thus, considerable difficulty might be found in6

the development of the at-reactor portion of the waste-management system.
Like the technical difficulties, licensing can also be expected to be more

Bothcomplicated and potentially affected by State and public opposition.
State and public opposition to performing these additional operations at

,

reactors can be expected to be greater than in alternative 3. The attitude
of the utilities can also be expected to be more negative.

O
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Like no-MRS alternative 3, alternative 4 entails significant indeter-
minate costs, including the considerable additional costs of seal-welding the
canisters at reactor sites. The overall system costs, including the costs
incurred by the utilities, are estimated to increase by $2.0-$2.6 billion over
those of the reference no-MRS system. The costs of the Federal waste- '

,

management program are reduced by about $1.6-$1.7 billion, but the costs
.

*

incurred by the utilities increase by $3.7-$4.2 billion. !
"

In comparison with the reference no-MRS system, the additional at-reactor -

operations will entail the higher at-reactor occupational risk predicted for -

alternative 3 with further increases expected from the additional spent-fuel
handling. As in alternative 3, the risk to the public is negligible.

In summary, increasing the waste-preparation functions performed at the
reactor sites to include seal-welding canisters increases the negative effects i

of large-scale at-reactor consolidation on system development, system opera-
tions, and system cost. Thus alternative 4 is considered to be even less ;
technically and institutionally feasible than alternative 3. J

,

L

3.3.6 Alternative 5

In alternative 5, the requirement of producing sealed and decontaminated |
repository-specific canisters at the reactor sites presents another major i
technical-feasibility issue beyond those associated with alternative 4. The :
difficulty stems from the requirement to consolidate the spent fuel in sealed |
repository-specific cylindrical canisters, which are incompatible with the
existing spent-fuel-pool storage racks and handling equipment. Thus, the
technical feasibility of implementing alternative 5 is even more uncertain

'
than that of alternatives 3 and 4. This alternative also presents the poten- i

tial scheduling problem of specifications for repository-specific canisters :

not being available when the utilities start consolidation operations. Can-
isters of some other design would have to be used until the design of the

[
repository-specific canisters is firmly established. In addition to technical !

problems, alternative 5 presents extra management difficulties imposed by the :

requirement for repository-specific canisters and therefore even greater |
opposition by the utilities can be expected. Public and State opposition
would probably be the same as for alternative 4 Other licensing concerns are
expected to be similar as in alternative 4. |

The added burden of handling and storing repository-specific canisters ;

increases the costs incurred by utilities beyond those predicted for alter- i
native 4. Some reduction in repository costs is achieved through the use of

;

the repository-specific canisters. The overall system costs, including all
costs incurred by the utilities, increase by $2.6-$3.3 billion over those of
the reference no-MRS system.

In terms of occupational exposure, alternative 5 is also less attractive
|.

than alternative 4 because the additional at-reactor operations associated -{
with repository-specific canisters will increase at-reactor occupational
exposure. Public risk would be essentially the same as in alternatives 3 and !

4; as already mentioned in Section 3.3.3, it would be extremely low in an :
~

absolute sense in all cases.
|;
'

e
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!

!

Overall, alternative 5 presents the greatest number of technical, li- I
;censing, and institutional issues of all the alternative no-MRS systems anal-

yzed and thus is judged to be the least feasible of all. I

i

.

. t

3.4 OVERALL COMPARISON
i

Presented below is an overall comparison of the five alternatives to the~

no-MRS system. Its purpose was to identify the alternative that would best ;*

meet the objectives of the waste-management system and would therefore be the r

more likely alternative that the DOE would pursue if the MRS facility is not
approved by the Congress. This no-MRS system will be compared with the MRS
system in Section 5. The comparisons presented in this section are summarized
in Table 3-2.

.The summary evaluations in Section 3.3 indicate that alternative 1 to the ,

reference no-MRS system has the greatest technical and institutional ,

feasibility. This alternative incorporates transportation modifications that
reduce system costs and risks. In addition, the voluntary integration that is
achieved between the DOE and the utilities improves the overall efficiency of
out-of-pool storage management. Alternative 1 maintains the waste-management
structure identified in the Nuclear Waste Policy Act, with the DOE providing |

ILo utilities research and development support for increasing storage
capacities.

Alternative 2 increases the DOE's influence in utility out-of-pool stor-
age to an active role of providing incentives and taking other actions to

|

i

affect utility choices in the management of spent fuel. Because the choices
are voluntary, the DOE's incentives are not likely to exert a significant |

Ieffect on the choices of utilities; however, the system development and opera-
tions difficulties make the alternative less feasible than alternative 1 from
both a technical and an institutional perspective.

Alternatives 3, 4, and 5, by tequiring utilities to perform widespread
spent-fuel consolidation, would pro (uce significant negative impacts on the
development, operation, cost, and overall feasibility of the total waste-
management system. While the negative impa:ts increase with the number of
operations performed at reactor site. (i.e., alternatives 4 and 5), all of
these no-MRS alternatives are judged to be significantly less desirable and
likely than the reference no-MRS system to meet the objectives of the waste-
management system.

Overall, alternative 1, which incorporates transportation modifications
and the DOE / utility integration needed to efficiently manage the utility
spent-fuel storage problem, was found to be the best estimate as to how the
Federal waste-management system could be improved so as to function most
efficiently, effectively, and safely if an MRS facility is not. included in the
system.'

i~

!
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4 DESCRIPTION AND EVALUATION
OF THE REFERENCE AND UPDATED MRS SYSTEMS

[ 4.1 REFERENCE MRS SYSTEM

For the purposes of this analysis, the reference MRS system is the waste-
system called the " improved-performance system" in the Mission"

managementPlan with the waste-acceptance schedule given in the Mission Plan Amend-~

ment.' It consists of geologic repositories, a transportation system, and a
facility for monitored retrievable storage (MRS) that is integrated into the ,

system. A detailed description of the MRS facility is given in_the DOE's pro-
posal to the Congress.' As discussed in the Mission Plan Amendment,' the
MRS facility would start receiving spent fuel in the first quarter of 1998. ;

Before the start of operations at the MRS facility, a number of reactors
will have spent-fuel discharges in excess of their pool capacity. With the
MRS facility starting in 1998, the amount of out-of-pool storage required is
significantly reduced from the 9500 MTU required in the reference no-MRS system
to about 3000 MTU, distributed over about 30 reactor sites. Although it is
recognized that some at-reactor consolidation may occur, in the cost analysis
for this case it is assumed that no spent fuel will be consolidated at the
reactors.

The MRS facility will receive and prepare spent fuel for future emplace-
ment at the geologic repository. The spent fuel will arrive by truck or rail.
The principal waste-preparation function will be spent-fuel consolidation into
repository-specific canisters. After being loaded with the consolidated fuel
rods, the canisters will be filled with an inert gas and closed by welding.
Being uniform in size and free of surface contamination with radioactive mate-
rial, these canisters will facilitate handling, shipping, and further packag-
ing at the repository (i.e., loading into disposal containers). The canisters
containing consolidated spent fuel and the non-fuel-bearing hardware removed
from the spent-fuel assemblies during consolidation will be loaded into high-
capacity 150-ton rail casks and shipped to the repository in dedicated trains. |

The spent-fuel-consolidation operations will be performed in a specially
designed waste-handling building that will also have facilities for receiving
the spent fuel and for storing a limited number of canisters pending shipment
to the repository. For the consolidation operations, the waste-handling
building will contain " hot" cells with radiation shielding and remote-control
equipment in order to protect workers from exposure to radiation. All opera-
tions at the MRS facility will be performed in a dry environment rather than ,

|under water. One of the advantages of this approach is that the outer surface
of the canister produced at the MRS facility will be kept free from contamina-
tion with radioactive material.

u

To accommodate spent fuel received before the repository starts operating
in 2003 and until the repository reaches its design throughput rate, the MRS
fecility will include a storage yard in which canisters of spent fuel will be.

stored in sealed concrete casks. The casks will allow radiation monitoring
and easy retrieval for eventual shipment to the repository.

.
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The MRS facility will operate at an estimated throughput of 2650 MTU per
year for most of its operating lifetime. The total throughput is estimated at
about 65,000 MTU during an operating lifetime of 31 years. The onsite spent-
fuel inventory will be limited to 15,000 MTU.

.

.

4.2 UPDATED MRS SYSTEM
.

In order to provide an equitable basis for comparison with alternative 1 '

to the no-MRS system, the options reviewed in Section 2 have been assessed for
potential benefits in a system with an MRS facility. This evaluation indi-
cated that, where applicable, the modifications involved in alternative 1 to
the no-MRS system would be of value in the MRS system as well. These modif-
ications pertain mainly to the transportation system. In addition, increased
coordination between the DOE and the utilities in the management of spent-fuel
storage would also be beneficial.

The transportation modifications that would be beneficial to the refer-
ence MRS system are applicable to the transportation of spent fuel from reac-
tors to the MRS facility. They include the use of overweight trucks, heavy
rail casks, and increased-capacity standard-weight casks.

As in the case of alternative 1 to the no-MRS system, it is assumed that
increased coordination between the DOE and utilities results in the use of
limited in-pool consolidation as a means to reduce requirements for out-of-
pool storage. It is assumed that about 25 percent of the 3000 MTU requiring
out-of-pool storage is accommodated through in-pool consolidation. Therefore,
about 2300 MTU is accommodated in out-of-pool storage and about 700 MTU is
accommodated by consolidating some of the newly discharged fuel and some of
the spent fuel already stored in the pools. As discussed in Section 3.2.2,
approximately three times the amount of fuel that is added to the pools must
be consolidated in order to provide the required space. Therefore, for the
updated MRS system it is assumed that about 2000 MTU of the fuel already
stored in the pools is consolidated to provide the required space (see
Appendix A for further details).

The system cost and operating advantages of these modifications to the
reference MRS system would be similar to those identified in Section 3 for
alternative 1 to the no-MRS system. Overall system costs, including the costs
incurred by the utilities, are reduced by about $300 million. Most of this
saving is attributed to the transportation-system modifications. Appendix A
presents the assumptions and calculations performed to estimate these cost
impacts.

Both occupational and public risk would be reduced by the postulated
modifications to the transportation system. As in alternative 1 to the no-MRS
system, the reduction in risk is attributable mainly to the reduction in the
number of cask shipments. As already mentioned, the exposure of the public to s

radiation from the waste-management system would be extremely low in all cases.

.

.
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5. COMPARIS0N OF THE NO-MRS SYSTEM WITH THE MRS SYSTEM

This section compares the alternative no-MRS system with modifications
for the best overall performance (i.e., no-MRS alternative 1) and the MRS.

system, which has been updated to include similar applicable changes. This-

comparison is based on the evaluation criteria described and used in Sections
3.2 and 3.3.

,

'
_

5.1 TECHNICAL FEASIBILITY

In the proposal to the Congress,' the DOE concluded that the MRS facil-
ity is feasible because it is based on established technologies and its de-
sign, licensing, and construction are typical of, but less demanding than,
activities that have been well demonstrated with many other nuclear facili-
ties. Similarly, the waste-preparation facilities in both the modified no-MRS
system and the updated MRS system would use current technology that has been
demonstrated. The potential modifications in transportation and utility
management of at-reactor storage are equally feasible in both the modified no-
MRS system and the updated MRS system.

The technical feasibility of modified no-MRS system and the updated MRS
system is therefore considered to be equivalent.

5.2 SYSTEM DEVELOPMENT AND LICENSING

In comparing the system development and licensing aspects of the modified
no-MRS system with the modified MRS system, a number of significant differ-
ences are found. From an overall system position, the MRS facility becomes a
clear focal point for integrating all predisposal functions, including the
transfer of responsibility for spent fuel from nuclear utilities to the DOE.
It provides earlier experience with key institutional interactions between the
DOE and State and local governments; those interactions can benefit the
repository program.

Because the MRS facility can be licensed and constructed much earlier
than the repository, it provides a more definitive basis for spent-fuel ac-
ceptance schedules from utilities. Also, the MRS facility lessens the like-
lihood that the licensing and the startup of the repository would be affected
by delays in developing the predisposal functions because the MRS facility
would be developed much earlier and at a site independent of the repository.

The modified no-MRS system does not provide the development and licensing
benefits that would be obtained with an MRS facility in the waste-management

' system. The benefits provided by the updated MRS system make it clearly pref-
erable with respect to system development and licensing.

.

.
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5.3 SYSTEM OPERATIONS

As in the case of system development and licensing, the updated MRS sys-
tem has distinct advantages over the modified no-MRS system with respect to
system operations. From an overall system perspective, the MRS facility would
provide improvements in system reliability and flexibility. These improve- ,

ments would be realized by separating spent-fuel acceptance from reactors from .

the function of spent-fuel emplacement in the repository and also by adding
significant operational storage capacity to the system. Thus it would provide
flexibility to accommodate changes in the repository schedule or changes in

*

'
repository operations without affecting waste acceptance. Another important
improvement would be the increased control over the rate of spent-fuel trans-
fer to the repository, which would enhance the efficiency of repository opera-
tions. In addition, the MRS facility eliminates the requirement for continued
expansion of at-reactor storage capacity.

The MRS facility does require a canister in which the spent fuel is con-
solidated for storage and shipment to the repository; this canister provides
an extra barrier for permanent waste isolation. Without the MRS facility this
canister may not be required. Conversely, the MRS facility reduces surface-
facility operations at the repository by providing fuel for emplacement in
large rail casks containing sealed and decontaminated canisters of consoli-
dated fuel rather than in smaller truck and rail casks containing intact fuel
assemblies. In comparison with the modified no-MRS system, the updated MRS
system improves the efficiency of emplacement operations by providing the
capability to select fuel from the MRS facility inventory on the basis of its
heat emission.

The application of the transportation improvements made in the modified
no-MRS and updated MRS systems would affect operations by reducing shipment
receipts at any of the DOE facilities. This would reduce facility operations
for cask hancling and unloading in both systems.

The above comparison of the modified no-MRS and updated MRS systems
indicates that the system with an MRS facility provides major system-operation
benefits.

5.4 SYSTEM COSTS

The 1987 total-system life-cycle cost (TSLCC) analysis' published by
the DOE indicates that for the same reference-case repository-site combina-
tion (i.e., sites for the first and the second repository), the incremental
cost of the reference MRS system over the reference no-MRS system ranges from
$1.5 billion to $1.6 billion, depending on the repository site. The TSLCC
analysis also points out that in the reference MRS system the utilities real-
ize cost savings in at-reactor out-of-pool storage because of the earlier
acceptance of spent fuel at the MRS facility, and these savings were estimated
to range up to $1 billion. s

As discussed in Section 3 and Appendix A, modification 1 to the no-MRS
system reduces the overall system cost by about $400-$600 million, most of .

which is attributable to transportation modifications. Similarly, Section 4

.
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discusses the cost benefits associated with the updated MRS system, identify-
ing an overall system-cost reduction of about $300 million, most of which is
also attributable to transportation modifications. A comparison of these
estimates shows that the overall savings accruing to the modified no-MRS
system are about $100-$300 million greater than the overall savings to the
updated MRS system..

i-
1As a result of the modifications described in Sections 3 and 4 for the

no-MRS and MRS systems, the difference in overall system costs between these
systems is $1.6-$1.9 billion (versus the $1.5-$1.6 billion estimated in the*

1987 TSLCC report'). To put this difference in perspectivc, the estimated'
;

life-cycle costs for the total waste-management system (TSLCC 1987) range from !

approximately $30 billion to approximately $38 billion, depending on the host j
rock and the location of the repository and depending on whether an MRS facil-
ity is included in the system. Thus, the estimated incremental cost of in- '

cluding an MRS facility in the overall waste-management system is on the order
of 5 percent of the total-system cost. This incremental cost difference is ;

smaller than the cost differences among repository host rocko and locations. |

|
1
i

5.5 SYSTEM RISK

The system risk evaluated in this section refers to the public and the
occupational radiation doses that would result from the spent-fuel-handling
operations at the reactors, the MRS facility, surface facilities at the repos-
itory, and transportation between those facilities. The transportation im-
provements r.ade to both the no-MRS and the MRS systems will contribute to the
objective of keeping both public and occupational exposures to radiation as
low as is reasonably achievable. The reduction in the number of shipments
that results from the transportation improvements reduces the public exposure,
and the corresponding reduction in handling requirements at the system facil-
ities reduces the occupational exposure. A comparison of the modified no-MRS ;

system with the updated MRS system indicates that the occupational exposure
will be slightly higher in the updated MRS system, and the public exposure
will be higher in the modified no-MRS system.

|

Although the updated MRS system requires a slightly larger number of
shipments, the average length of each shipment is significantly shorter, and
the resulting numbcr of cask-miles and shipment-miles is significantly lower
than in the modified no-MRS system. The number of cask-miles is estimated to
be more than 60 percent greater in the no-MRS system. Because the MRS-to-
repository shipments are made in multiple-cask dedicated trains, the number of
shipment-miles in the modified no-MRS system is over 140 percent greater than
that in the updated MRS system. These differences cause the increase in the
public exposure that is predicted for the modified no-MRS system.

As already mentioned, the exposure of the public to radiation from waste-
management activities at reactor sites, in transportation, at the MRS facil-
ity, and at the repository would be extremely low in all cases. Public expos- i

-

ure would be dominated by the exposure resulting from transportation, although ,

this exposure would be very low in an absolute sense. |
i

t !
'

!
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The radiation exposures received by the public from the MRS facility--
including from normal operations, postulated accidents, and spent-fuel trans-
portation to and from the MRS facility--are below th' regulatory limits set by
the Nuclear Regulatory Commission in 10 CFR Part 72 (U.025 rem annually for
the maximally exposed individual for normal operations and 5 rem for any
design-basis accident). The population doses are consistently estimated to be

,

less than 1 percent of the radiation dose received by the same population ,

group from naturally occurring background radiation. In summary, the improve-
ments to the no-MRS and MRS systems have not significantly changed the risk
comparison from that presented in the MRS proposal.' The occupational risk *

,

is slightly higher and the public risk is significantly lower with an MRS '

,

facility in the waste-management system.

,
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6. VIEWS OF THE UTILITIES

,

Certain parties have questioned whether the construction of an MRS facil-
ity is supported by the U.S. electrical utilities. This section provides in-*

'
formation on the views expressed by various utilities or representative groups
at Congressional hearings and in other forums. It also discusses the concerns
expressed by certain utilities about performing certain spent-fuel-management.

activities at reactor sites rather than the MRS facility.-

6.1 SUPPORT FOR THE MRS PROPOSAL

In November 1985, before the MRS proposal to the Congress' was com-
pleted, the GAO asked the 74 utilities that either own or operate nuclear
power plants for their views of the DOE's plans for an MRS facility and their
plans to accommodate growing inventories of spent fuel.' After receiving 54
completed responses covering 71 utility companies, the GAO published the
results in a fact sheet.' Of the completed responses, 44 percent supported
an MRS facility and 31 percent opposed it, with 20 percent taking a neutral
position. Almost all of the responding utilities said that they could provide
storage for their spent fuel until 1998, but the provision of storage would be
more difficult after 1998. If a repository is not available by 1998, 52 per-
cent of the responses said that spent-fuel storage at an MRS facility would be
preferable to at-reactor storage, and 70 percent indicated that the utility
was willing to pay a share of the MRS costs.

The GAO viewed the results of this survey as indicating that the util-
'

ities' opinions vary on the need for an MRS facility. However, it acknowl-
edged that the survey was conducted before the DOE had made its proposal and
since that time nuclear-industry positions indicate " strong support for DOE's

,

MRS proposal." In particular, the GAO mentions MRS support by the Edison
Electric Institute (EEI) and notes that the EEI cites several advantages of
integrating the MRS facility into the waste-management system. According to
the EEI, the principal advantage is the requirement to mobilize the DOE's
waste-management development efforts several years before they would be
required for a system with only a repository. The GAO report says that the
EEI believes this early focus is essential because of the duration and cost of
the program.'

]

To better understand the views and attitudes of the utilities about
spent-fuel management, the DOE in 1987 sponsored a limited study involving

ieight utilities that operate about 20percentofthenuclearpowerplantsin
the United States. The results, published in a draft report, outline the
benefits of using a central facility, such as the MRS facility that is
specifically designed for waste-management operations and economy of scale, as
opposed to performing these operations at multiple reactor sites not designed,

for such activities.

More recently, various representatives of the utilities and/or their
~

trade associations have explicitly supported the construction of an MRS

l
1

|
*

.
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facility in testimony at Congressional hearings. The testimony was given on
behalf of the American Nuclear Energy Council, the Edison Electric Institute,
the utility Nuclear Waste Management Group, and the Electric Utility
Companies' Nuclear Transportation Group.'''''

These organizations regard the MRS facility as a vital addition to the -

waste-management system--and an addition that would provide a variety of bene- *

fits, such as providing needed flexibility in the planning, design, construc-
tion, and operation of the disposal system and allowing the DOE to focus its ,

efforts more efficiently and effectively by separating the functions of waste .

preparation on the surface from those of emplacement underground for permanent
disposal.

L

These organizations have also requested that the Congress er. on the
DOE's proposal by not only authorizing and f unding the MRS f acilit'' but also,

by providing incentives to the host State, affected Indian Tribes, and local
communities.

6.2 UTILITY VIEWS ON AT-REACTOR OPTIONS

As already mentioned, in 1987 the DOE sponsored a limited study of
utility views on spent-fuel management. The eight utilities selected for this
study * operate about 20 percent of the nuclear power plants in the United
States and represent a wide range of experience in reactor operations and
spent-fuel management. The principal purpose of the study was to ascertain
attitudes and concerns about performing certain spent-fuel-management ;

activities at reactor sites as part of the Federal waste-management system;
these activities include spent-fuel consolidation and dry at-reactor storage.
The results of the study are summarized below.

The interviewed utilities expressed the following general concerns about
performing new spent-fuel operations at their reactor sites:

The supervision of additional waste-management functions would*

distraet management personnel from their responsibilities in reactor
operation.

New operations create concerns about engineering, safety, the exposure*

of workers to radiation, and the frequency of maintenance operations
or equipment breakdowns.

Additional spent-fuel-handling and storage-pool operations are likely*

to increase the efforts needed to keep the storage pools and equipment
free of contamination with radioactive material.

*The utilities interviewed in this study were the Duke Power Company, the
New York Power Authority, Northeast Utilities, the Portland General Electric
Company, the Public Service Electric and Gas Company, the Southern California *

Edison Company, Southern Company Services, Inc., and the Wisconsin Electric
Power Company.

.
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In the event of a release of radioactive material or other incidents*

that must be reported to the Nuclear Regulatory Commission (NRC), it
may be necessary to shut down the reactor, and downtime is of great
concern: because of the need to buy replacement power, it may cost as
much as $500,000 per day. In addition, the utility might be faced

with adverse public reaction and an NRC fine.
.

.

In view of these concerns, the interviewed utilities felt that indemnification
by the DOE woald be necessary for any liability arising from DOE-mandated

,

activities, including the reimbursement of costs of replacement power, NRC.

fines for operational irregularities, and the cleanup for contamination.

The interviewed utilities were also concerned about regulatory require-
ments and the responses of their public utility commissions (PUCs). For
example, they stated that license amendments for large numbers of reactors for
perhaps more than one activity or facility modification might be difficult to

obtain in a timely manner; they also said that full compensation from the DOE
for costs incurred would be required to satisfy PUC requirements. In addi-

tion, utilities expect varying degrees of public concern about waste-management
activities not previously licensed and pointed out that a license amendment

the local communities more conscious of the presence of a nuclear powermakes
plant.

The utilities explained that, because of the differences in physical
facilities among the reactor plants, it would be difficult, and in some cases
prohibitively expensive. to mandate that certain cnerational activities be
performed by the utilities on behalf of the waste-management system. Specific
concerns about rod consolidation included the following:

Conflicts in the use of in-pool or pool-side space would arise.*

The floor-loading limits of the spent-fuel storage pools will limit*

the quantity of consolidated spent fuel that can be stored. j

i

Pool equipment is not designed for some of the operations that may be i
*

necessary, with the potential for creating operating problems.

The general attitude of U.S. utilities on performing additional spent-
fuel-management activities at reactor sites was summarized at recent Congres- |

I

sional hearings:'''''

We question whether electric utilities that operate nuclear
energy plants should be required to perform functions as part
of the high-level radioactive waste-disposal system. There
are tremendous technical, operational, regulatory and institu-
tional barriers to having electric utilities perform these
unctions. Also, it only makes sense to concentrate these activ-
ities at a single location rather than at 72 locations across
the country.

.

D
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7. COST UNQUANTIFIED IN THE MRS PROPOSAL

The GAO' and others have stated that the cost estimates in the MRS
proposal to the Congress' are not complete because they do not include the -

cost of certain elements that have been identified, but not quantified, by the '
DOE. These cost elements include the following:

1. Aid to affected localities for mitigating the impacts of the MRS .

facility.

2. Consultation-and-cooperation agreements. '

3. Payments equal to State and local taxes.

4. Fees for local, State, and Federal permits and licenses.

5. Costs for transporting spent fuel from reactors to the MRS facility.

6. Costs of site acquisition.

In regard to item 4, most licensing and permit fees, which are spread
over about 35 years during the licensing and operational phases, are easily
covered by the 25-percent contingency established for design and operation.
In regard to item 5, the costs of transporting spent fuel ate more properly
evaluated from a total-system perspective. Transportation ecsts are included
in the total-system cost analyses. Costs for upgrading roads, railroads, and
bridges are not appropriate since the transportation of spent fuel to and from
the MRS facility will be accomplished through commercial transport; however,
included in the estimate for the consultation-and-cooperation agreements is
the cost of improvements in the transportation infrastructure. In regard to
item 6, the DOE did provide an estimate in the MRS proposal of $2 million.

The other costs listed above (items 1, 2, and 3) were not quantified in
the MRS proposal because the DOE felt that including them in the proposal was
not appropriate. As explained in the DOE's comments on the GA0 report,'
such costs were not specified in the proposal "to allow the DOE flexibility in
the consultation-and-cooperation process that will be initiated if Congress
approves the MRS proposal." An estimate for State and local taxes (or pay-
ments in lieu thereof) was nonetheless included in the proposal documents.
The DOE's comments also pointed out that some of these costs should be deter-
mined by the Congress "as a matter of national policy and of the value of the
MRS to the waste management system, as opposed to a DOE estimate." However,
additional information on of these costs is presented in this report.

For an MRS facility, the Act does not authorize the DOE to fund C&C
agreements, make payments equal to taxes, or to mitigate impacts (except for
limited impacts on public services). The authority for these expenditures
would come from the legislation authorizing the MRS facility. The legislation

,

that has been drafted for this purpose directs the DOE to " implement the
monitored retrievable storage proposal and program plan submitted to the
Congress in March 1987, including but not limited to provisions relating to -

financial e.si=tance and measures designed to be responsive to the concerns
and recommendations of the State of Tennessee and affected local governments."

.
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In response to the above-mentioned comments, the DOE has prepared prelim-
inary estimates of the costs unquantified in the MRS proposal. These esti-
mates are given in Table 7-1. The assumptions on which these preliminary
estimates are based are briefly discussed in the text that follows. The au-
thority for these expenditures would come from the legislation authorizing the
MRS facility. Only funds for impact mitigation have already been approved by.

the Congress, as they are included in the Act. Other payments to the affected-

State and local jurisdictions, although proposed by the DOE, are yet to be ap-
proved by the Congress. Consequently, the costs for these items may be as low.

as zero. The table below presents the low estimates and the estimated range -.

of costs for the items unquantified in the MRS proposal.

Table 7-1. Estimated MRS Life-Cycle Costs

,

Estimated cost
Item (millions of dollars)

,

Impact mitigation /preoperational
financial assistance 10-150

Payments equal to taxes 0-400
Consultation-and-cooperation

agreements * 0-150

Total 10-700

*This item covers the special provisions discussed in
Section 7.3. It should be noted that all of the items
listed in this table will be included in the negotiation
of consultation-and-cooperation agreements.

7.1 IMPACT MITIGATION /PREOPERATIONAL FINANCIAL ASSISTANCE

The impact aid authority in Section 141(f ) of the Act is restricted to 1

public services. More general authority is requested in Section 4.3 of the |
MRS proposal. During the operational phase, impact mitigation would be '

authorized "as under Section 116(c)(2)." For the preoperational phase, the
DOE has proposed to provide financial-assistance payments to address State and
local concerns regarding socioeconomic impacts.

Impact mitigation covers both direct and indirect impacts, such as pos- '

tulated negative effects on tourism and industrial recruitment. The items
'

listed below are examples of the types of programs the State, regions, or
local community might implement in order to offset any indirect negative im-
pacts. These programs are not meant to be all inclusive. They represent
ideas and should be considered only as possible projects subject to applic--

i

I
*

|
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able laws and regulations and any policy guidance that may be provided by the
Congress if it decides to approve the MRS facility.

Provide funding for the upgrading of services like sewer and water*

lines.

Allocate impact-mitigation monies to area chambers of commerce.*

Fund a distinguished fellowship program.
.

*

.

Fund a job-training program at local technical institutes.*

* Conduct public education programs for area officials.

The MRS proposal' also proposes that, during the preoperational phase,
financial-assistance payments be made to State and local governments to
" approximate the taxes that would eventually be paid to those governments by a
fully operational MRS facility valued at $1 billion." The level of preopera-
tional assistance would be established by agreement but could range up to $15
million per year for each of the 10 preoperational years. If authorized, the
life-cycle cost would be up to $150 million.

The total costs for this category would depend on the type of financial
assistance approved by the Congress during the authorization of the MRS facil-
ity. Should preoperational assistance payments be approved, then impact-
mitigation payments would be incorporated within those payments. Should pre-
cperational payments not be approved, then impact-mitigation payments would be
limited under Section 141(f) of the Act to mitigating public-services impacts
related to the siting, construction, and operation of the >ES facility. The
socioeconomic analysis contained in the MRS proposal (Volume 2, "The Environ-
mental Assessment") indicates that expenditures for impacts defined within the
limits prescribed in Section 141(f) would probably not exceed $10 million for

j
the life of the facility.

7.2 PAYMENTS EQUAL TO TAXES

Section 4.3.2 of the >ms proposal' requests that the Congress authorize
the DOE, during the operation of the MRS facility, to make payments equal to
the taxes that State and local governments would receive if the MRS facility
were treated like other real property and industrial activity. Such payments
are authorized for repositories in Section 116(c)(3) of the Act.

Under existing law, MRS contractors would pay use taxes equal to the
, sales taxes that would be paid by a private owner. Thus, these taxes fall
! outside payments equal to taxes. The considerations used to arrive at pre-
| liminary estimates for the important tax-related payments are described below.
i

| Property taxes paid to local governments - $250 million ~

l
l If such payments are authorized, future property taxes are assumed to be

bounded on the high side by a case for which current tax rates are constant -

.
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and on the low side by a case for which current local government revenues are
constant. Using an initial value of $1 billion for capital cost, a statutory
assessment ratio of 40 percent, and an assumed straight-line depreciation to a
salvage value of $250 million at the end of operation and staying constant
during decommissioning, the life-cycle property taxes are about $300 million
in the constant-rate case and about $150 million in the constant-revenue

*

case. The midpoint is about $250 million.

Other taxes - ug to $100 million
.

If authorized, this category would include State and local taxes paid on-

taxable activities conducted at the MRS site by the Federal Government--that
is, taxes that, in the absence of sovereign immunity, would be paid by a
private corporation.

When combined, the payments equal to taxes are estimated at up to $350
million. With an uncertainty of plus or minus 15 percent, the costs may be up
to about $400 million over the life of the facility.

7.3 CONSULTATION AND COOPERATION (C&C) AGREEMENTS

IThe authority to enter into a consultation-and-cooperation (C&C) agree- ;

ments with the State is derived from Section 117, which is referenced by |Section 141(h) of the Act. The purpose of the C&C agreements is to resolve '

the concerns of the State or affected Indian Tribes regarding the "public
health and safety, environmental, social, and economic impacts." In addition,
the MRS proposal states that " DOE would fully reimburse the State for reason-

,

able and direct expenses incurred in association with the MRS facility." |

Steering Committee costs - up to $70 million

i

If the Steering Committee is authorized, it could have an independent I

staff. For a staff of eight to ten persons, basic office equipment and space. |

and the reimbursement of expenses incurred by the members of the MRS Steering I

Committee, the cost is estimated to range from about $500,000 to $1.5 million

per year. The committee is assumed to meet over a period of 40 to 45 years,
and hence the total cost would range between $20 and $70 million.

State inspection - up to $15 million

The proposal indicated receptiveness to State inspection. Depending on a
number of items that would need to be discussed with the State, provision for
State inspection is estimated to cost $1.5 million, from information provided
by transportation specialists. The operating cost would be about $350,000 per
year for 31 years, assuming three inspectors (to cover two shifts per day, 6
days per week), clerical support, and maintenance. An uncertainty of plus or ,

minus 20 percent is assumed. j
.

Emergency-preparedness training - up to $7 million

This estimate assumes that a five-person team travels throughout the
~

State to conduct training programs in counties through which the spent fuel |

.
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will move. The estimated cost is about $750,000 per year for the 5 years of
facility construction. A higher cost estimate is also given; this estimate
assumes additional training through the 31-year operating period at an annual
cost of $100,000.

Improvements to the transportation infrastructure - up to $60 millien
,

.

This estimate is based on ugrading the roadways affected by the MRS fac-
ility. As an example, if the Clinch River site proposed by the DOE is se-
lected, the estimated cost ranges from $45 to $60 million. This estimate is

"

based on estimates by the Tennessee Department of Transportation for pro- ~

viding four lanes and straightening State Route (SR) 58 and improving brid-
ges. Because SR 95 is curvier and hillier than SR 58, the cost per mile for
SR 95 has been estimated to cost 30 percent more than for SR 58. The cost of
upgrading Bear Creek Road from its intersection with SR 95 to the Clinch River
site is based on the same cost per mile as SR 58. The total cost for these
projects is estimated to be about $50 million, and an uncertainty of plus or
minus 15 percent is assumed.

These estimates total up to $150 million. The separate high and low
estimates for each item above are added to obtain these totals.

,

i

!
|
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8. CONCLUSIONS

This report was prepared to provide information to address questions
raised by the General Accounting Office (GAO)', the State of Tennessee, and

.

others after the submittal of the DOE's MRS proposal to the Congress.' The.

principal topics covered in this report are (1) the feasibility of achieving
comparable overall waste-management performance without the MRS facility, (2)

~

the views of the utility industry on the need for an MRS facility, and (3) f

'

estimates of costs unquant-ified in the MRS proposal. The principal conclu- ,

sions are summarized below.

8.1 FEASIBILITY OF ACHIEVING COMPARABLE PERFORMANCE WITHOUT THE MRS FACILITY >

The CAO and others have objected that the MRS proposal does not explain
how the authorized waste-management system (the reference no-MRS system) could ,

be modified to function most efficiently, effectively, and safely. Informa-
tion on potential modifications to the authorized system was said to be neces-
sary for a balanced comparison with the improved-performance system.

This report assesses the overall benefits that could accrue to the waste-
management system through various modifications to the no-MRS system. Five
alternative no-MRS systems were postulated by grouping together potential mod-
ifications with similar system-wide impacts. The alternative systems range
from those limited to the Federal waste-management system (no-MRS alternatives
1 and 2) to those involving an increasing progression of waste-preparation
functions performed at reactor sites. The extreme case (alternative 5) exam-
ines the impacts of performing at reactor sites all of the waste-preparation
functions that would be performed by the MRS facility.

Each of the alternative no-MRS systems was then compared with the refer-
ence no-MRS system in terms of the following criteria: technical feasibility,
effects on system development and licensing, effects on system operations,
cost, and risk. The results of this comparison indicate that some potential
modifications to the transportation system and the DOE's guidance to the
utilities with respect to the efficient management of at-reactor spent-fuel
storage would result in a no-MRS system (no-MRS alternative 1) that has some
advantages over the reference no-MRS system. The transportation modifications
include the use of higher-capacity standard-weight casks, the limited use of
overweight truck casks, and the limited use of extra-large rail casks. The
second modification entails increased participation by the DOE in providing
guidance and advice to utilities in regard to at-reactor spent-fuel stor3ge so
that their technology choices are beneficial to the waste-management system.
These modifications can be implemented in the Federal waste-management system
without significantly affecting the DOE's interface with the utilities. These
modifications would reduce the overall system costs by about $400 to $500
million and also reduce the occupational and public risk of radiation exposure.-

Another alternative no-MRS system is one in which the DOE would provide
incentives and take other actions to influence the utilities to choose storage,

options that are most beneficial to the waste-management system (no-MRS alter-
native 2). Two options that were considered are spent-fuel consolidation into
repository-compatible canisters and the use of dual-purpose (transportation

,
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and storage) casks. Alternative 2 represents a significant increase in the
1

integration of at-reactor operations with the Federal waste-management system. '

However, the evaluation of the benefits associated with this increased level
of integration indicates that only marginal cost benefits beyond those pre-
dicted for alternative 1 can be expected, and these benefits are outweighed by
the negative impacts associated with the intrusion of the DOE into the
utilities operations.

Also examined were major increases in the levels of utility participation
in the preparation of spent fuel for disposal (no-MRS alternatives 3, 4, and *

5). The evaluations of each of these alternatives gave basically identical '

results: overall system costs would increase; significant institutional and
utility opposition to widespread utility involvement in spent-fuel preparation
can be expected; and substantial technical feasibility issues would need to be
resolved. These alternatives were found to be less desirable than the refer-
ence no-MRS system.

No-MRS alternative 1--the system with transportation modifications and
increased DOE participation in utility management of at-reactor storage--was
then compared against an MRS system updated to include modifications in
reactor-to-MRS transportation and increased DOE participation in utility stor-
age choices. This comparison (Section 5) indicates that incorporating these
modifications to the no-MRS system (and equally to the MRS system) would not
significantly affect the conclusions reached in the MRS proposal about the
need for, and the advantages of, an MRS facility. The advantages of the MRS
facility, as outlined in Section 1 of this report, include improvements in
system development, accelerated waste acceptance, improvements in system
reliebility and flexibility, simplification of repository operations, trans-
portation improvements, and institutional benefits.

In summary, a qualitative examination of the question as to whether the
advantages listed above might accrue from alternative no-MRS system config-
urations leads to the conclusion that no realistic combination of projected
technological modifications and varying degrees of shift of waste-preparation
functions from the DOE to the utilities will result in equivalent advantages
or in any substantive way alter the advantages that would accrue to the waste-
management system as a result of the MRS facility.

8.2 VIEWS OF THE U~ILITY INDUSTRY ON THE NEED FOR THE MRS FACILITY

The case for an MRS as presented to the Congress was based on weighing
benefits against costs. The benefits were judged to be sufficient to warrant
the added costs relative to a no-MRS system configuration. This conclusion
has been endorsed by the utility industry. Through Congressional testimony of
utility representatives,''''# GA0 findings, and the results of a limited DOE
study, the following conclusions about the views of the utility industry can
be made:

.

The nuclear utility industry supports the need for an MRS facility in*

the waste-management system.

The utility industry can and will implement technological solutions to .*

the problem of spent-fuel management until the spent fuel is

.
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transferred under the Act to the Federal Government. The solutions
are, however, likely to vary among the utilities.

* The utilities are not inclined to commit to substantially greater
waste-preparation operations at reactor sites than those required to
sustain the safe operation of the nuclear power plant. This attitude

! stems mainly from concerns about institutional, liability, and
licensing issues rather than technological concerns.

*
* Any waste-management option that requires extensive at-reactor consol-

'

idation or other at-reactor operations would require facility modif-
ication and/or operations that encroach on the primary function of
reactors--the generation of electricity.

Placing additional burdens on nuclear power facilities solely to*

decrease the costs of the government's spent-fuel disposal program
would be inconsistent with the intent of the Nuclear Waste Policy Act.

8.3 COSTS UNQUANTIFIED IN THE MRS PROPOSAL

The DOE has been asked to provide estimates for certain costs that were
identified but not quantified in the MRS proposal.' Most of these costs
fall into the general categories of impact mitigation, consultation-and-
cooperation (C&C) agreements, and payments equivalent to taxes.

These costs were not quantified in the MRS proposal to allow the DOE
flexibility in the consultation-and-cooperation process that will be initiated
if the Congress approves the MRS proposal. Furthermore, some of these costs
should be determined by the Congress as a matter of national policy and of the
value of the MRS facility to the waste-management system, as opposed to a DOE
estimate. The authority for these expenditures would come from the legisla-
tion authorizing the MRS facility. Only funds for impact mitigation have
already been approved by the Congress, as they are included in the Act. Other
payments to the affected State and local jurisdictions, although proposed by
the DOE, may not be approved by the Congress. Consequently, the range of
possible costs for these items may be as low as zero. The table below
presents the full range of estimated costs for the items unquantified in the
MRS proposal.

Estimated cost
Item * (millions of dollars)

Impact mitigation /preoperational
financial assistance 10-150

Payments equal to taxes 0-400
Consultation-and-cooperation agreements 0-150

Total 10-700.

*It should be noted that all of the items listed in this table,

will be included in the negotiation of consultation-and-cooperation
agreements.

I.
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8.4 SUMMARY CONCLUSIONS

This report has examined three issues related to the need for an MRS f ac-
ility in the waste-management system: modifications to the no-MRS system,
views of the utility industry, and unquantified costs in the DOE's proposal to
the Congress.' -

.

The DOE concludes that nothing in this analysis indicates the need for
any substantive change in the DOE's proposal to the Congress. Technological .

advances being made through DOE and industry research and development programs .

may improve some waste-management operations, such as spent-fuel consolida-
tion, spent-fuel storage, or transportation. These ongoing development pro-
grams were described in the DOE's proposal to the Congress and are expected to
contribute to the optimization of the waste-management system. The incorpora-
tion of the expected advances into the system does not change the conclusions
reached in the DOE's proposal about technical feasibility or system benefits
and costs.

.

6

e

e

-46-

.. -

-



REFERENCES

1. U.S. Department of Energy, Monitored Retrievable Storage Submission to
Congress, DOE /RW-0035, Rev. 1, three volumes, March 1987.

.

.

2. U.S. Department of Energy, Mission Plan for the Civilian Radioactive
Waste Management Program, DOE /RW-0005, Washington, D.C., Vol. I, Part I,

" 1985.
.

1

3. U.S. General Accounting Office, Nuclear Waste--DOE Should Provide More
Information on Monitored Retrievable Storage, GA0/RCED-87-92, June 1987.

4 U.S. Department of Eaergy, OCRWM Mission Plan Amendment, DOE /RW-0128, |June 1987.

5. Nuclear Assurance Corporation, Survev of Utility Perceptions Related to
At-Reactor Spent-Fuel / Waste Management as Part of the Federal Waste-
Management System, final draft, May 1987.

6. C. M. Heeb et al., Reactor-Specific Spent Fuel Discharge Projections:
1986 to 2020, PNL-6104, Pacific Northwest Laboratory, Richland, Wash.,

1March 1987.

7. U.S. Department of Energy. Analysis of the Total System Life Cycle Cost
for the Civilian Radioactive Waste Management Program, Volume I, "The

i

Analysis and Its Results," DOE /RW-0047, June 1987. I

8. U.S. General Accounting Office, Nuclear Waste--DOE Should Provide More
Information on Monitored Retrievable S torage , GA0/RCED-8 7-92, June 1987,
pp. 29-30. I

!
1

9. U.S. General Accounting Office, Nuclear Waste: Monitored Retrievable
Storage of Spent Nuclear Fuel, GA0/RCED-S6-104FS, May 1986.

10. U.S. General Accounting Office, Nuclear Waste--DOE Should Provide More
Information on Monitored Retrievable Storage, GA0/RCED-87-92, June 1987,
p. 28.

!11. E. M. Davis, statement on the monitored retrievable storage facility, |hearing before the U.S. House of Representatives, June 11, 1987.

12. D. E. Schaufelberger, testimony on the monitored retrievable storage
ifacility, hearing before the U.S. Senate, June 18, 1987. |

.

O

&

-47-

__ . _ - -



. -- _ - . - - - .

APPENDIX A

DEVELOPMENT OF DETAILED COST ESTIMATES FOR NO-MRS AND MRS SYSTEMS
,

A.l INTRODUCTION-

.-

This appendix contains the assumptions made and the calculations performed
. to estimate the cost impacts of the various alternative No-MRS and MRS systems

analyzed in this report. Jt should be noted that the costs presented in this t.

Appendix are preliminary ef.timates. Some of the equipment and operations
examined in this report have not yet been designed or developed, and therefore
the uncertainty in certain portions of the cost estimates is significant.

The proposed system modifications include consolidation of spent fuel at
the reactor sites (at selected sites to assist utilities in meeting their
individual storage needs, or at all sites to eliminate the need for a
consolidation facility within the DOE waste management system), and the use of
transport casks having capacities much larger than current reference casks.
Other aspects examined include tne cost differences associated with using dual
purpose (storage / transport) casks versus using storage-only concrete casks for
at-reactor dry storage. Those elements of the system life-cycle costs that
are sensitive to how much consolidation is performed and to where within the

system it is performed are estimated for the reference No-MRS and MRS systems
and for the various alternative No-MRS and MRS systems, to permit evaluation
of each system relative to each of the other systems. The cost estimates
contained in this appendix are focussed on those elements of the waste system
life-cycle costs that are sensitive to where within the system consolidation
is performed and to how many assemblies are consolidated at any given
location. Those elements of the system life-cycle costs that are not affected
by these considerations (such as underground facilities and emplacement '

activities) are omitted from these analyses. In this regard, system
development and engineering (D&E) costs were assumed to be insensitive to the
various system alternatives analyzed. Also, only tnat fuel emplaced at the
first repository is included in these analyses. As a result, the costs

presented herein contain fewer elements than do the total system life-cycle
costs (TSLCC) developed and reported annually by the Department. By omitting
those'large cost elements that are unaffected by the variations considered in
this study, and by adding elements such as at-reactor storage, the
sensitivities of system life-cycle costs to the proposed variations in system
configuration and performance are more readily discerned and the large
uncertainties associated with examining small differences between large
numbers are reduced.

The system areas evaluated in this analysis of suggested system
modifications, which include facilities and operations necessary for storage
of spent fuel at the reactor sites, transport of the spent fuel through the
federal waste management system, and preparation of the spent fuel for
emplacement but including neither the actual emplacement packages nor the

,

underground facilities and operations necessary to accomplish emplacement are
illustrated in Figure A-1. The system areas encompassed by the TSLCC are also
shown in the figure, to identify those areas that the TSLCC and this analysis
have in common, and to illustrate those portions of tne TSLCC that are*

excluded from this analysis, such as the emplacement activities at the first
repository and the transport, preparation and emplacement activities

- associated with the second repository.

A-1
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The reference No-MRS system cost eierents are base-lined to Scenario 1 of
the MRS Submission to Congress and the reference MRS system cost elements are
base-lined to Scenario 4 of the MRS Submission to Congress.

, The results of these analyses are summarized in Section A.2. The detailedI bases and assumptions used in the analyses are discussed in Section A.3. The
.

detailed analyses and results are presented in Section A.4 A discussion of a
number of potential system costs that cannot readily be quantified is -

presented in Section A.5. *
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A.2 SUMMARY

The estimated life-cycle costs for packaging and transporting 65,360 MTU
of spent fuel to the first repository are evaluated in this study for the
reference No-HRS system, the reference MRS system, and for alternatives to

,those reference systems. The estimated system life-cycle costs, including .

both the determinate costs developed in Section A.4 and the indeterminate cost
developed in Section A.5, and shipment-miles and cask-miles for these systems,
are summarized for comparison in Table A-2.1. Thus, it can be seen that the ~

alternative MRS system has fewer shipment-miles than any of the No-MRS cases, '

reflecting lower risk to the public from transport of the spent fuel. The
total cost for the system (excluding underground activities at the repository)
exhibits a very shallow minimum across Alternatives 1 and 2 where the improved
cask capacities are applied. The differences in life-cycle cost between the
lowest cost MRS and No-MRS systems (for the same repository) range from about
$1.0 billion to $1.3 billion.

Providing at-reactor canister closure and decontamination (as in No-MRS
System Alternatives 4 and 5) is clearly not cost-effective, compared to the
MRS systems.

Alternatives 3. 4, and 5 also would require all reactors to consolidate, a
situation that is beyond the control of DOE at the present time.

|
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TABLE A-2.1 Comparison of the Reference and Alternative No-MRS and MRS
Systems

Item Basalt Salt Tuff
~ Reference No-MRS System

Cost (billions 1985 $) 5.8 6.2 5.4,

Shipment-Miles (millions) 86.0 58.4 80.2
.

Cask-Miles (millions) 86.0 58.4 80.2
*

No-MRS System Alt. 1
Cost (billions 1985 $) 5.2 5.8 4.8Shipment-Miles (millions) 39.9 27.1 37.1
Cask-Miles (millions) 39.9 27.1 37.1

No-MRS System Alt. 2
Cost (billions 1985 5) 5.1 5.6 4.6Shipment-Miles (millions) 38.3 26.1 35.7
Cask-Miles (millions) 38.3 26.1 36

No-MRS System Alt. 3
Cost (billions 1985 $) 6.0-6.5* 6.5-6.9* 5.6-6.0*Shipment-Miles (millions) 30.3 20.9 28.5
Cask-Miles (millions) 30.3 20.9 28.5

No-MRS System Alt. 4
Cost (billions 1985 5) 7.8-8.3* 8.3-8.8* 7.4-7.9*Shipment-Miles (millions) 30.3 20.9 28.5
Cask-Miles (millions) 30.3 20.9 28.5

No-MRS System Alt. 5
Cost (billions 1985 5) 8.6-9.1* 8.8-9.3* 8.2-8.7*Shipment-Miles (millions) 56.4 14.5 29.0
Cask-Miles (millions) 56.4 14.5 29.0

Reference MRS System
Cost (billions 1985 5) 6.4 7.0 6.2Shipment-Miles (millions) 32.2 31.7 32.1
Cask-Miles (millions) 39.6 36.5 39.2

Alternative MRS System
Cost (billions 1985 5) 6.1 6.7 5.9Shipment-Miles (millions) 16.0 15.7 16.0
Cask-Miles (millions) 22.0 19.6 21.4

*These costs include " indeterminate costs" which are discussed in SectionA-5. These indeterminate costs may be higher than estimated herein.

.
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A.3 BASES AND ASSUMPTIONS

The bases and assumptions utilized in the reference and alternative No-MRS
systems and the reference and alternative MRS systems are presented in this
section. Those bases and assumptions that are common to all systems are
presented in Section A.3.1, those specific to the No-MRS systems are given in

_

.

Section A.3.2, and those specific to the MRS systems are given in Section
A.3.3.

A.3.1 Common Bases and Assumptions ~

The following bases and assumptions are common to all systems:

All costs are developed in 1985 dollars, to facilitate comparison with*

the information developed in the MRS Submission to Congress (DOE
1987a).

System life-cycle costs include: completion of maximum reracking where*

needed; fuel consolication; canisters; canister closure and
decontamination operations, when appropriate; dry storage of excess ;

fuel; transport costs; and incremental repository cost differences. '

The system life-cycle throughput is 65,360 MTU of spent fuel whir.h is*

64 wt! PHR and 36 wt% SWR fuel. The average uranium content of fuei
assemblies is 0.434 MTU/assemoly (PWR) and 0.180 MTU/ assembly (SWR).

{Only spent fuel and its associated hardware is included in this
analysis. Shipment of process wastes other than hardware are not
included.

All cask-miles and shipment-miles calculaticns are made on a point to*

point basis using the methodology developed for the HASTES program
(Shay 1986). Thus, the distances between each reactor site and the,

{ repository or the MRS are computed for each shipment. Similarly, the
distances between the MRS and the repository (Basalt, Salt, and Tuff!

sites) are calculated using the same methodology. The WASTES I

methodology is also used to calculate the sizes of the cask fleets I

required to accommodate the postulated shipments, using task
;

turnaround times tased on results from the transportation ALARA study |(Schneider 1987).

All pools are assumed to be re-racked to tre maximum feasible capacity*

and are assumed to be able to accommodate canisters containing
consolidated spent fuel and compacted hardware. i

Service lifetimes of the casks are 25 years (DOE 1986).*

Dual Purpose casks have capacities of 24 PhR/60 SWR intact assemblies*

or 40 PHR/96 SWR consol: dated assemolies with compacted hardware, and
cost $1.75 million withoct a carrier, impact limiters, etc. For -

transport, an additional 50 75 million will te reautred for these ~

ancillary items.
.

Metal storage-only casks are assumed to cost 50.08 million/MTU stored*

as intact assemolies and 50.053 million/MTU stored as consolidated
fuel and hardware.

.
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Concrete storage casks are assumed to cost 50.06 million/MTU stored as*

intact assemblies and 50.037 million/MTU stored as consolidated fuel
and hardware.

All fuel inventory data are taken from the Spent Fuel Data Base for- *

1986 (Heeb 1987).-

All fuel acceptance rates and schedules are taken from the Mission*
.

Plan Amendment (DOE 1987)..
_

A.3.2 Bases and Assumptions Specific to the No-MRS Systems

The following bases and assumptions are specific to the No-MRS systems:

Reference No-MRS System

Dry storage at-reactor is required for 9200 MTU, none of which is*

consolidated. As a result of loading each cask at each site fully,
the amount of fuel stored dry is 9410 MTU, distributed over 50 sites
and stored in a 50/50 mixture of metal storage-only casks and concrete
casks. The small amounts of fuel that might be consolidated
at-reactor are neglected in the analysis of this system.

Shipment to the repository is made in 100-ton rail casks, one*

cask / vehicle unit per train, via general freight, where rail shipment
is possible. For those sites not rail-capable, shipment is in 25-ton
truck casks, one cask / vehicle unit Der shipment. The truck cask can

|carry two PWR or five BWR intact assemDlies, and the rail cask can
carry 14 PWR or 36 BWR intact assemblies.

Fuel consolidation at the repository is into media-specific canisters*

or waste packages.

No-MRS System Alternative 1

The transport task fleet reflects designs currently being developed*

under the From-Reactors Cask RFP (DOE 1986). Legal weight truck cask
capacities are 3 PWR/7 BWR intact or consolidated. Overweignt truck
cask capacities are 4 PWR/14 BWR intact or 6 PWR/14 BWR
consolidated. 100-ton rail cask capacities are 21 PWR/48 BWR intact
or 28 PWR/72 BWR consolidated. 125-ton rail cask capacities are 24

PWR/60 BWR intact or 40 PWR/96 BWR consolidated.

Sites that would require dry storage for > 350 MTU in 2006 consolicate*

their excess fuel into square, rack-compatible canisters and store in
their pools. This results in consolidation of 7400 MTU, distributed i
over 5 sites. Tne remaining sites store their excess fuel intact in )
dry casks. As a result of loading eacn cask fully at each site, the

,

, amount of fuel stored dry is 7050 MTU, which is stored in a 50/50 )
mixture of metal storage-only casks and concrete casks.

.
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.

All fuel consolidated at the reactor pools is placed into square*

canisters that are compatible with the storage racks for intact
assemblies at both PWR and BWR sites. Thus, two sizes of basic
canister are prepared, a PWR and a BWR size. All hardware is

.

compacted into square canisters, with hardware from six PWR assemblies -

placed into one square canister and hardware from ten BWR assemblies
placed into two square canisters. The resulting volume-reduction '.
ratios are 1.5:1 and 1.4:1 for PWR and BWR assemblies, respectively.

,

.

All canisters of consolidated fuel and compacted hardware are shipped*

unsealed and without decontamination.

No-MRS Alternative 2
!Cask Capacities are as given for No-MRS Alternative 1.* *

Sites that wculd require dry storage for > 250 MTU in 2006 consolidate*

their excess fuel and store in their pools. This results in '

consolidation of 15.100 MTU, distributed over 13 sites. The remaining
sites store their excess fuel (4500 MTU) intact in dry casks. To
provide for the needs of the transportation system for 125-T casks, :
about 20 dual purpose casks, containing a total of about 200 MTU, are
utilized. The balance of the fuel (4300 MTU) stored is in a 50/50
mixture of metal storage-only casks and concrete casks. ;

All canisters of consolidated fuel and compacted hardware are shipped |
*

to the repository unsealed and without decontamination.

No-MRS Alternative 3
!

All 65,360 MTU of spent fuel at all sites is consolidated at the !
*

reactor sites prior to shipment, into square / half-square canisters.
Rods from two assemblies are placed into each full-square canister, f'
and rods from one assembly are placed into each half-square canister, !for each fuel type (PWR or BWR). The mix of full-square and I

half-square canisters is two half-squares to one full-square canister !of fuel.
:
!

All canisters of consolidated fuel and compacted hardware are shipped*
!

to the repository unsealed and w' mout decontamination.
|

!As a result of fully loading each dry cask at each site, the total*

j
amount of consolidated fuel and hardware stored dry is 3100 MTU,
distributed over 20 sites. To provide for the needs of the
transportation system for 125-T casks,10 dual purpose casks, {
containing about 150 MTU, are utilized. The Dalance of the fuel (2950 '

MTU) stored is in a 50/50 mixture of metal storage-only casks and
jconcrete casks. ,

No-MRS Alternative 4 '

All spent fuel is consolidated as per No-MRS Alternative 3.*

;

.
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Dry storage requirements as per No-MRS Alternative 3.e

A pool-side device is installed to provide the capability to dry,*

inert, and seal-weld the closures on the canisters prior to shipment
to the repository. In addition, previsions are made to decontaminate

~

the exterior surfaces of the canisters after loading into shipping*

casks at the reactor sites by flowing a liquid decontamination agent
of the LOMI type through the sealed casks, followed by a clean water
rinse.-

.

No-MRS Alternative 5

All fuel is consolidated into media-specific canisters at the reactore

sites prior to shipment, and are sealed and decontaminated as per
No-MRS Alternative 4.

The capacities of media-specific canisters for consolidated fuel are:e

'

Basalt 4 PWR/9 BWR
Salt 12 PWR/30 BWR
Tuff 2 PWR/5 BWR (scuare/ half-square, one size).

Cask capacities of the improved tasks for the media-specific canisterse

are:

LWT OWT 100-T 125-T 150-T
Basalt 1/1 1/1 12/11 16/15 21/19
Salt 0/0 1/1 3/3 5/4 6/5
Tuff 1/1 2/2 14/14 20/20 37/37 i

A.3.3 Bases and Assumptions Specific to the MRS Systems

Reference MRS System

Dry storage at-reactor is required for 2750 MTU of spent fuel, none ofe

which is consolidated. By fully loading each cask at each site, the
;amount of fuel stored dry is about 2800 MTU, stored in a 50/50 mixture
1

of metal storage-only casks and concrete casks. distributed over 30
sites. ,

All (65,360 MTU) spent fuel is shipped to the MRS facility, using the I
*

casks specified under the reference No-MRS system. I

Consolidation of 65,360 MTU of spent fuel is cerformed at MRS intoe

media-specific canisters which are sealed, inerted, and decontaminated
prior to shipment. The media-specific canister capacities are:

j

Basalt (4 PWR/9 BWR), Salt (12 PWR/30 SWR), Tuff (2 PWR/5 BWR).
.

O
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Shipment _from the MRS to the repository is made in 150-ton steel rail
|

*

casks, in dedicated trains consisting of five cask / vehicle units
containing fuel and an average of about 2 additional cask / vehicle
units containing canisters of compacted assembly hardware per train.
The payload of each cask is the equivalent of 64 PWR or 135 BWR intact
assemblies in Basalt canisters, (60/120) in Salt canisters, and

.

.

(58/145) in I size square / half-square canisters.

Alternative MRS System ;

j. From-reactor shipments are made in the increased capacity casks*

specified under No-MRS System Alternative 1.

Sites that would require dry storage for > 300 MTU in 1997 consolidate*

their excess fuel into square / half-square canisters and store in their
pools, resulting in consolidation of 1750 MTU, distributed over 2

,

|
sites. The remaining sites with excess fuel store their fuel intact

i in dry casks. By loading each cask fully at each site, the amount
I stored dry is 2200 MTU with about 100 MTU stored in 10 dual purpose
!

casks and the remainder (1600 MTU) stored in a 50/50 mixture of metal
storage-only and concrete casks.

The at-reactor consolidated fuel canisters are sealed and |
*

decontaminated at MRS prior to shipment to the repository.
Consolidation of the balance of the spent fuel (63.610 MTU) is
performed at MRS into media-specific canisters which are sealed,
inerted, and decontaminated prior to shipment.

Shipment from the MRS to the Repository is made in 150 T urinium rail*

3casks, in dedicated trains consisting of five cask /vehl.k units |

containing fuel and an average of about 2 additional caik/ vehicle !

units containing canisters of compacted assembly hardware per train.
The payload of each cask is the equivalent of 80 PWR or 171 BWR intact
assemblies in basalt canisters (72/150) in salt canisters, and
(74/185) in single-size square / half-square canisters for tuff.

.
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A.4 ESTIMATED COSTS FOR POSTULATED WASTE MANAGEMENT SYSTEMS

The analyses leading to the system life-cycle costs developed for the
reference and modified No-MRS and MRS systems are described in this section. *

The costs estimated for installing improved storage racks in those pools still'

needing such modifications are developed in Section A.4.1. The costs for.

consolidation and canistering of spent fuel at the reactors are estimated in
Section A.4.2. The costs estimated to provide and operate devices for sealing-

and inerting the consolidated fuel canisters at-reactor are presented in*

Section A.4.3. The estimated costs for providing exterior decontamination of
the sealed canisters at-reactor are given in Section A.4.4. The estimated
costs for dry storage of fuel in excess of pool rack capacities are given in
Section A.4.5, for both Dual Purpose casks, for concrete tasks, and for metal
storage-only casks. The estimated costs for transporting the spent fuel from
the reactors to the MRS facility (if appropriate) and to the repository, and
the shipment-miles and cask-miles associated with each of the proposed systems
are given in Section A.4.6. The estimated cost penalties associated with
emplacing square / half-square canisters in the various repository media are
given in Section A.4.7, and a summary compilation of all of these estimated-
costs for each proposed system and its alternatives is given in Section A.4.8.

The number of significant figures carried throughout the calculations in
this section are for comoutational accuracy only, to avoid introducing
significant rounding error into the final results, and do not imply a
comparable precision or confidence in the values.

A.4.1 Estimated At-Reactor Reracking Costs

The costs associated with replacing current pool storage racks with
maximum capacity racks at those sites where this action is needed are
developed in this section.

i

To accommodate the heavier weight of canisters of consolidated fuel, many
of the existing storage racks in the spent fuel storage pools at reactor sites ;

'

will have to be replaced with stronger, neutron-absorbing racks The
estimated costs for re-racking a PWR and a BWR pool are given in Table A-4.1.

Information on pool racks contained in the Scent Fuel Data Base,
maintained for DOE by PNL, suggests that of the 105 pools under consideration,
78 have either re-racked with high-density racks or plan to do so. There is
no indication whether these racks will be suitable for storage of canisters of
consolidated fuel. Thus, there is a range of from 27 to 105 pools that could
require re-racking. For this analysis, it is assumed that 27 pools will
require re-racking, with an average cost of 56.5 million each, for a total
system cost of about $170 million in 1985 dollars.

For No-MRS Alternative 5, additional rack alternatives are needed at all
105 sites to accommodate temporary storage of one cask-load (125-Ton cask) of

- media-specific canisters. These alternatives are estimated to add about 560
million to the reracking costs, for a total of $230 million for Alternative 5.

.
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TABLE A-4.1 Estimated Storage Pool Re-Racking Costs (a)

Item PWR BWR
Assumed Pool Area (sq.ft.) 1225 1000

Assumed initial capacity
(assemblies /MTU) 660/360 1300/250

Re-Racked Capacity
.

(assemblies /MTU) 1370/640 3020/580

New Rack Cost ($ million) 4.6 5.2

Licensing and Installation 1.6 1.6
($ million)

Total Estimated Cost ($ millions) 6.2 6.8

(a) Data from Table D.6, Appendix D, MRS Submission to
Congress (DOE 1987a).

It may be necessary to perform a rather complex seismic / stress calculation
on the re-racked pools and surrounding structures to assure that the
additional weight of the canisters of consolidated fuel does not produce
failure of the pool structures during a design-basis seismic event. The cost
of these analyses and the costs of possible building structural reinforcements
to satisfy the seismic criteria are not included in the above estimate.

A.4.2 Estimated At-Reactor Consolidation and Canistering Costs

for this analysis, it is assumed that consolidation /canistering equipment
is purchased, installed, and operated in selected pools. Estimated capital
and licensing costs have been reported (Beeman 1986) and are given in Table
A-4.2, together with estimates of the associated operating costs. It should
be recognized that these costs are highly site-specific. Experience at one
site (Garrity 1984) suggests that litigation delays due to intervenors may
effectively prevent a utility from proceeding with consolidation at a given
site or, as a minimum, greatly increase the costs associated with obtaining
the appropriate license amendments.

The 65,360 NTU of spent fuel with the characteristics postulated for this
analysis (64 w'.7. PWR, 36 wt% BWR, 0.434 MTU/PWR assembly, 0.180 MTU/BWR
as sembly) cons.sts of about 96,000 PWR and 131,000 BWR assemblies,
respectively. Censolidating into the two-size square / half-square canisters,
with 2 half-squarc canisters to each full-square canister for fuel, and all
non-fuel-bearing 33sembly hardware compacted into Square canisters (6 1

,

PWR/ canister, 5 SWR / canister) results in about 72,000 fuel plus 16,000 I

hardware PWR canisters and 98.000 fuel plus 26,000 hardware BWR canisters, for ~

a total of 212,000 canisters over the system life cycle. Consolidating into
the single size

'

I
1

.
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TABLE A-4.2 Estimated At-Reactor Spent Fuel Consolidation Costs

Item Cost Basis Estimated System Cost
(millions of 1985 dollars)

System Alt 1 Alt 2 Alt 3,4,5 Alt MRS

No. of Sites 5 13 105 2

Capital Equipment $2.5 million/ site (a) 12.5 32.5 262.5 5

Licensing 50.1 million/ site (a) 0.5 1.3 10.5 0.2 j

Operations
Direct Labor 56.30/kgU 46.5 95.1 441.8 11.0
and Overhead .

Maintenance 2.47. of capital cost, 4.8 12.5 163.8 1.9 |
& Insurance annually, for 16, 16, ;

26 and 12 years, j
respectively ;

Decommissioning 10% of capital cost 1.3 3.3 26.3 0.5

Subtotal (b) 66 145 905 19 .

(b) 26 58 362 JContingency (40%)

Total Consolidation Cost 92 203 1267 26
(excluding canister costs)(b)

Canister Costs
(Square-Only)(b) 21 42 NA

(Square / Half-Square)(b) 234 8

(Basalt)(b) 142 !

(Salt)(b) 76 |

(Tuff) (Single-Size / Half-Square)(b) 152

(a) Beeman 1986
(b) Values rounded off to millions of dollars

square / half-square canisters (2 PWR/5 BWR) results in about 72,000 fuel plus
16,000 hardware PWR canisters and 39,000 fuel plus 10,000 hardware PWR
canisters, for a total of 137,000 over the system life cycle. The cost of ,

these canisters has been estimated to be 51100 each. While the PWR and BWR |

canisters and the square and half-square canisters differ in size, the |
fabrication and QA costs are judged to totally overshadow the small '

differences in materials costs. Therefore, a single value for all four
canister sizes is a reasonable simplification.

Canister Costs.

In the original MRS proposal, system costs were estimated for the three'

geologic-media-specific canister configurations for Basalt, Salt, and Tuff.
The numbers of canisters and the associated costs for using each of these*

canisters and for using the ona-size and two-size square / half-square canisters
in the overall MRS system costs are evaluated here.

.

'
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formulae have been developed to calculate the numbers of canisters |

required for each canister type. These formulae have the following form: {
i

(No. of assemblies to consolidate) plus !

(No. of consol. assemblies / canister) fuel !"

!

(No. of assemblies to consolidate) [ .

(No. of intact assemblies / canister x hardware compaction ratio) hdwr.
*

-

In the square / half-square concepts, the fuel term is also multiplied by the ,!
*

i ' following ratio: |
|

No. of square + No. of half-square canisters i

No. of square canisters !
!

which in this analysis was equal to 3/2. The formulae for the various
canisters are listed in Table A-4.3. The results of applying these formulae
to the 96,000 PWR and 131,000 BWR assemblies assumed to be consolidated are ;

also presented in Table A-4.3. The costs of providing these numbers of [
canisters are given in Table A 4.4. ,

t

i

TABLE A-4.3 Formulae and Numbers of Canisters Required for 65,360 MTU :
i

Canister Type Formulae {al___ Numbers of Canisters (d) -(
RequiredlEl ,

PWR BWR PWR BWR Total !

Basalt NT3- 7N/45 32,200 20,400 52,500 |
I

Salt N/9 3.5N/75 10,700 6,100 16,800

Tuff (One-Size 11N/12 19N/150 88,400 49,700 138,000 |
Square / Half-Square) {

i

Two-size Square 2N/3 3.5N/5 64,300 91,600 156,000 |
'

!

Two-size Sq/H(c) llN/12 19N/20 88,400 124,000 213,000

(a) Based on the consolidation and packing efficiencies discussed in .

Section A.4.2. N is the number of intact assemblies to be |
consolidated. t

(b) Assumes every assembly of the 65,360 MTU system input is consolidated. |
(c) Incorporates 2 half-souare canisters per i full square canister, for i

fuel, and full-square canisters of hardware only. j

(d) Values rounded to 3 significant figures.
.

|

'
,

;

e
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TABLE A-4.4 Estimated Costs for Canister Configurations Containing 65.360 MTU
r

Canister Cost
Number of Cost / Canister (millions of 19855) :

Canister Type Canisters (1985 dollars) Total Cost
Basalt 52,000 2,700 142 f

,

i
~

Salt 16,800 4,500 76 t

Tuff (One-Size 138.000 1.100 152"
.,

* Square / Half-Square)
J

Two-size Square 156,000 1,100 172 ,

Two-size Sq/H 213,000 1,100 234

A.4.3 Estimated At-Reactor Canister Closure Costs

The costs associated with including canister closure and external ;

decontamination in the MRS functions performed at the reactor site are
presented below. It must be recognized that neither of these operations have {
been developed beyond the conceptual de sign stage. Thus, the estimated costs
contain a larger degree of uncertainty than do the consolidation cost
estimates.

Closure of a canister filled with spent fuel while in the storage pool
includes the steps of removing the pool water from the canister, drying the
canister interior and the contained fuel, evacuating and backfilling the

:!canister with an inert gas, seal welding the closure, and leak-testing the
!weld. These operations require either that one end of the canister be
|elevated above the pool surface within a shielded enclosure er that the

operations be performed in a dry underwater " bell". In either case, remote

operation is reautred. For this analysis, a conceptual, shielded, poolside
work station was assumed for these operations. A rough estimate of about $2.9
million per unit was made for the capital and installation costs of such
equipment, based on preconceptual sketches. The total estimated costs
associated with procuring, installing, operating, and decommissioning this
equipment are given in Table A 4.5.

It must be recognized that installation of the conceptual closure
equipment may not be feasible at some or many pools, due to the large weight
of the shielded enclosure. If the enclosure could not be installed,

construction of a small, dry hot cell might be required, with transfer casks
to move the canisters from the pool to the cell. This latter concept would

result in significantly higher costs and greater effort to accomplish canister
closure.

4

&
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TABLE A 4.5 Estimated At-Reactor Canister Closure Costs

Item Cost Basis Estimated Cost
(millions of 1985 dollars)

Capital Equipment 105 pools @ $2.9 million 305
.

Licensing 105 pool: 0 50.3 million 32
*

Operation -
r

Direct Labor 65,360 MTU @ $1.00/kgU 65 *

Overhead 40% of direct labor 26
'

Maintenance 2.4% of capital cost, annually 191
& Insurance for 26 years

Decommissioning 10% of capital cost 31
Subtotal 650

Contingency (40%) 260 '

Total Estimated Canister Closure Costs 910

A,4.4 Estimated At-Reactor Canister Decontamination Costs '

To provide a product comparable to that produced by the MRS facility, the (sealed canisters must also be decontaminated on their exterior surfaces prior '

to shipment to the repository. This operation presents some interesting '

difficulties if attempted wit h the canisters still in the pool, since-the !

pool water, which is normally contaminated, would have to be excluded from I

contacting the canister surfaces following decontamination. One approach I

would be to construct some kind of small hot cell at the site for performing jthe decontamination and subsequent loading into the shipping casks. This 3approach does not appear viable at most reactor sites. An alternative
approach which might prove feasible is the following: The canisters are |loaded into the shipping cask in the normal fashion, the cask closed and !

placed on a decontamination pad adjacent to the pool area. The pool water is :removed from the cask interior, which is flushed with clean water. !

Subsequently, a stream of decontamination solution of the non-aggressive LCMI i

type (Bradbury 1983) is circulated throughout the cask interior for a time
sufficient to remove the contaminants from the canister and cask interior i
surfaces. The solution is then removed, the cask interior is flushed again {with clean water, drained, dried, inerted, and shipped to the repository.

i

Since many reactors are moving toward periodically decontaminating their f
primary piping systems and the reactor vessel interior using LOMI-type ;

processes, the capability for providing and processing the decontamination '

solutions may be in place at many reactors when needed. If so, the '

incremental cost would be 50 small as to be negligible. However, if a {dedicated system must be installed at each site to provide the solutions and '.

provide the_ processing of those solutions after use, the incremental costs ,

could be significant. Commercial systems are currently in use tnrougnout the
industry for decontaminating small segments of piping systems and portions of

;,steam generators prior to maintenance activities. The ccsts of providing such
a system at each of the reactor sites are estimated to be on the order of $1
to $3 million per installation, plus-annual operating costs of about 550,000

.
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oVEr a 20-year period, for a total system cost for at-reactor canister
decontamination in the range from $200 to $400 million (assume $300 million).

A 4.5 Estimated At-Reactor Dry Storage Costs

. From examination of the data from the Spent Fuel Data Base (Heeb 1987),
storage requirements and associated costs for casks, site alternatives, and-

licensing are estimated for all of the systems considered in this report.

| Reference No-MRS System - Assuming the Mission Plan Amendment receipt rates
and schedules (DOE 1987), the amount of fuel in excess of maximum reracked
capacities peaks in the year 2006, with a total of 9200 MTU requiring drystorage, distributed over about 50 sites. For this analysis, the amount of
fuel consolidated at the reactor sites is assumed to be negligible. Loading
each storage cask at each site fully results in about 9400 MTU being stored.
Using a 50/50 mixture of metal storage-only casks and concrete casks (@
$60,000 per MTU, ave.) the estimated cost is about $640 million. These
estimates neglect any additional operating costs associated with storing andmaintaining these casks on-site.

No-MRS System Alternative 1 - Sufficient fuel is consolidated at 5 sites to
permit storing 25% of the total excess fuel in the pools at those sites. The
balance of the excess fuel (7050 MTU) is stored in dry casks, distributed over
42 sites. Using a 50/50 mixture of metal storage-only and concrete casks, the
estimated cost is about $490 million.

No-MRS System Alternative 2 - Sufficient fuel is consolidated at 13 sites to
permit storing 50% of the total excess fuel in the pools at those sites. The
balance of the excess fuel (4500 MTU) is stored in dry casks, distributed over
34 sites. Utilizing about 20 dual-purpose casks and a 50/50 mixture of metal
storage-only casks and concrete casks, the estimated cost is $340 million.

No-HRS System Alternative 3 - Dry storage is required at about 20 sites, all
of which is consolidated. Fully loading storage casks at each site would
result in storing 3100 MTU. Utilizing about 10 dual purpose casks and a 50/50
mixture of metal storage-only casks and concrete casks, the estimated cost is
$190 million.

No-MRS System Alternative 4 - Essentially identical with Alternative 3.

No-MR$ System Alternative 5 - Since the media-specific canisters are loaded
one cask-load at a time, consolidation is performed one cask load at a time.
Thus, the fuel is stored intact until then, requiring approximately the same
quantities of dry storage as in the reference No-MRS System, at a cost of

;about $640 million if a 50/50 mixture of metal storage-only casks and concrete
casks are used.

Reference MRS System - With the MRS beginning to accept fuel in 1998 at the
MPA rates, the quantity of fuel in excess of the maximum reracked capacities

- peaks in the year 1997. Loading the excess fuel intact into a 50/50 mixture
of metal storage-only and concrete casks and filling each cask fully results
in storing 2800 MTU distributed over 30 sites. The estimated cost is about$210 million..

.
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Alternative MRS System - Dry storage for intact assemblies is required, at 28 !sites. Filling each cask fully results in storing 2200 MTU. Storing 100 MTU
in dual purpose casks and the remaining in a 50/50 mixture of metal i

;
storage-only casks and concrete casks, the estimated cost is about $180
million.

.

.

A.4.6 Estimated Transportation Costs for the Postulated Waste Management
Systems

.

The costs of transporting the canistered spent fuel and compacted '

non-fuel-bearing hardware from the reactor sites to the repository were
calculated using the WASTES program (Shay 1986) methodology. The criteria for

,

acceptance for shipment from a given reactor site were: 1) the maintenance of
Full Core Reserve capacity in the pool, and 2) Oldest Fuel First. The costs,
cask-miles, shipment-miles, and cask fleet sizes were calculated for shipment
to all three geologic media sites (Hanford, Basalt; Deaf Smith, Salt;-Yucca
Mountain, Tuff). The rail shipments were made in trains carrying I
cask / vehicle unit, in general freight service.

T

Reference No-MRS System

Each rail cask contained 14 intact PWR assemblies or 36 intact BWR
assemolies. The truck shipments consisted of single cask / vehicle units ,

shipped in sole-use service. Each truck cask contained 2 intact PWR
assemblies or 5 intact BWR assemblies. The shipping was initiated in 2003 at

.'

the rates defined in the Mission Plan Amendment (DOE 1987), and 65,360 MTU of
spent fuel and associated non-fuel-bearing hardware were delivered to the i

first repository. The results of these calculations are shown in Table A-4.6. ,

t

>
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TABLE A-4.6 Transportation Calculation Results for the Reference No-MRS |
'

System

Item Basalt Salt Tuff
Number of Shipments LWT 33,500 33,500 33,500

.

100T 5,800 5,800 5,800 ;*

Shipment-Hiles LWT 72 49 67 |
.

(millions) 100T 14 9 13.
- Total 86 58 80 ,

Cask-Mlles LWT 72 49 67
,

(millions) 100T 14 9 13 !

Total 86 58 80 {

Number of Casks LWT 61 41 59 ,

in Fleet 100T 32 28 31 <

:

Cask Fleet Cost LWT 61 48 59
(millions of 19855) 100T 80 70 78

Total 141 118 137

Shipment Cost LWT 565 404 531

(millions of 19855) 100T 469 362 452
Total 1034 766 983 ;

Total System Transport Cost * 1180 880 1120
(millions of 1985$)

!
No-MRS System Alternative 1

Approximately 7400 MTU (~11.3 wt%) of the 65,360 MTU system throughput is |

consolidated at-reactor into square canisters prior to shipment.

The casks used in the reference system are replaced with a fleet of casks
having increased capacities, as given in the following listing.

Legal Weight Truck (LWT) 3 PWR/7 BWR intact, 3 PWR/7 BWR consolidated
Over Weight Truck (OWT) 4 PWR/14 BWR intact, 6 PWR/14 BWR consolidated
100-ton Rail Cask 21 PWR/48 BWR intact, 28 PWR/72 BWR consolidated
125-ton Rail Cask 24 PWR/60 BWR intact, 40 PWR/96 BWR consolidated

All shipments are made as single cask / vehicle units, in general freight
service. The results of these calculations are given in Table A-4.7.

t

Values rounded to tens-of-millions of dollars.*
,

.

*
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TABLE A 4.7 Transportation Calculation Results for the No-MRS System
Alternative 1

Item Basalt Salt Tuff
Number of Shipments LWT 670 670 670 -

OWT 14,150 14,150 14,150 -

100T 440 440 440
125T 2,930 2,930 2,930

,

~Shipment-Miles LWT 2 1 2
(millions) OWT 30 20 28

100T 1 1 1

125T 7 5 7
Total 40 27 38

Cask-Miles LWT 2 1 2
(millions) OWT 30 20 28

100T 1 1 1

125T 7 5 7
Total 40 27 38

Number of Casks LWT 2 2 2
in Fleet OWT 23 19 22

100T 3 3 3
125T 17 15 17

Cask Fleet Cost LWT 2 2 2
(millions of 1985$) OWT 23 19 22

100T 8 8 8
125T 43 38 43
Total 76 67 75

Shipment Cost LWT 14 11 14
(millions of 1985$) OWT 269 192 251

100T 42 34 41
125T 289 221 277
Total 614 458 593

Total System Transport Cost * 690 530 660
(millions of 19855)

No-MRS System Alternative 2

Approximately 15100 MTU (~23.1 wt%) of the 65,360 MTU system throughput is
consolidated at-reactor into square canisters prior to shipment in the
increased capacity cask fleet. The results of these calculations are given in ~

Table A-4.8.

' T Values rounded to tens-of-millions of dollars.

.
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TABLE A 4.8 Transportation Calculation Results for the No-MRS System
Alternative 2

Item Basalt Salt Tuff
Number of LWT 670 670 670'

Shipments OWT 13,600 13,600 13,600,

100T 430 430 430
125T 2,810 2,810 2,810

.

.

Shipment-Miles LWT 2 1 2
(millions) OWT 29 20 27

100T 1 1 1

125T 7 4 6
Total 39 26 36

Cask-Miles LWT 2 1 2
(millions) OWT 29 20 27

100T 1 1 1

125T 7 4 6
Total 39 26 36

i

Number of Casks LWT 2 2 2
in Fleet CWT 21 16 20

100T 3 3 3
125T 17 15 17

Cask Fleet Cost LWT 2 2 2
(millions of 1985$) OWT 21 16 20

100T 8 8 8
125 13* 11* 13*
Total 44 37 43

Shipment Cost LWT 14 11 14
(millions of 1985$) OWT 254 179 236

100T 41 33 40
125T 277 211 265
Total 586 434 555

l
Total System 630 470 600
Transport Cost **
(millions of 19855)

* Cost of equipment for transport. Casks costed under dry |storage.

** Values rounded to tens-of-millions of dollars.-

No-MRS System Alternative 3 and 4
.

All 65,360 MTU of spent fuel is consolidated at-reactor into
square / half-square canisters prior to shipment. The results of these
calculations are given Table A 4.9.

,
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TABLE A-4.9 Transportation Calculation Results for the No-MRS System
Alternatives 3 & 4

Item Basalt Salt Tuff
Number of Shipments LWT 670 670 670 -

OWT 11,000 11,000 11,000 -

100T 330 330 330
125T 1,850 1,850 1,850

.

.

Shipment-Miles LWT 2 1 2
(millions) OWT 23 16 22

100T 1 1 1

125T 4 3 4
Total 30 21 29

Cask-Miles LWT 2 1 2
(millions) OWT 23 16 22

100T 1 1 1

125T 4 3 4
Total 30 21 29

Number of Casks LWT 2 2 2
in Fleet OWT 21 16 20

100T 3 3 3
125T 11 9 10

Cask Fleet Cost LWT 2 2 2
(millions of 1985$) OWT 21 16 20

100T 8 8 8
125T 8* 7* 8* .-

Total 39 33 38

Shipment Cost LWT 14 11 14
(millions of 19855) OWT 217 153 203

100T 33 27 33
125T 185 142 178
Total 449 333 428

Total System Transport Cost ** 490 370 470
(millions of 1985$)

* Cost of equipment for transport. Casks costed under dry storage.
** Values rounded to tens-of-millions of dollars.

No-MRS System Alternative 5

All 65,360 MTU of spent fuel is consolidated into media-specific
canisters at-reactor prior to shipment. The results of these calculations are
given in Table A-4.10.

.

.
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TABLE A-4.10 Transportation Calculation Results for the No-MRS System
Alternative 5

Item Basalt Salt Tuff
_ Number of LWT 750 0 660

Shipments OWT 23,300 7,600 10,800.

100T 310 390 430
,

125T 1,600 1,700 2,350
~

Shipment-Mlles LWT 2 0 2
(millions) OWT 50 11 21

100T 1 1 1

125T 4 3 5
Total 57 15 29

Cask-Miles LWT 2 0 2
(millions) OWT 50 11 21

100T 1 1 1

125T 4 3 5
Total 57 15 29

Number of Casks LWT 3 0 2
in Fleet OWT 43 11 17

100T 3 3 3
125T 10 8 14

Cask fleet Cost LWT 3 0 2
(millions of 19855) OWT 43 .1 17

100T 8 8 8
125T 25 20 62
Total 79 39 89

Shipment Cost LWT 16 0 14
(millions of 19855) OWT 457 107 191

100T 30 31 40
125T 166 130 218
Total 669 268 463

Total System Transport Cost * 750 300 550
(millions of 19855)

* Values rounded to tens-of-millions of dollars.

Reference MRS System

All 65,360 MTV of spent fuel is shipped intact to the MRS facility where
it is consolidated into media-specific canisters prior to shipment to the

- repository,

in the MRS system, two different transportation links are involved in
delivering the spent fuel and associated hardware to the repository. The.

first transport occurs from the reactor sites to the MRS facility, and is
performed using the same 25-ton and 100-ton casks as were utilized in the
reference No-MRS analysis, with cask capacities limited to 2 PWR/5 BWR and 14,

PWR/36 BWR assemblies in the truck and rail casks, respectively.

A-23 j
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The second transport occurs from the MRS facility to the repository, and
is performed using 150-ton rail casks, in dedicated trains carrying five,

| cask / vehicle units containing fuel, and an average of about 2 additional casks
containing compacted hardware, per train. The payload of each cask is the

,

equivalent of 64 PWR or 135 BWR intact assemblies in Basalt canisters, .

(60/120) in Salt canisters, and (58/145) in Tuff (single-size
square / half-square) canisters.

,

The costs of transporting the canistered spent fuel and compacted ~

non-fuel-bearing hardware from the reactor sites to the repository were
calculated using the WASTES program (Shay 1986) methodology. The criteria for
acceptance for shipment from a given reactor site were: 1) the maintenance of
Full Core Reserve capacity in the pool, and 2) Oldest Fuel First, The costs.

| Cask-miles, shipment-miles, and cask fleet sizes were calculated for shipment
to the MRS facility and then on to each of the three geologic media sites,

(Hanford, Basalt; Deaf Smith, Salt; Yucca Mountain, Tuff). The shipping was'

initiated in 1998 to the MRS and in 2003 to the repository, at the rates
defined in the Mission Plan Amendment (DOE 1987). The results of these
calculations are shown in Table A-4.ll.

1
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TABLE A-4.11 Transportation Calculation Results for the Reference MRS System

Item Basalt Salt Tuff !
Number of Snipments LWT 33,500 33,500 33,500 '

Reactor /MRS 100T 5,800 5,800 5,800 |,

MRS/ Repository 150T 490 540 510.

'

Shipment-Hiles (millions) LWT 26 26 26
*

Rx/MRS - 100T 5 5 5 !

MRS/ Repository 150T I 1 1

Total 32 32 32

Cask-Miles (millions) LWT 26 26 26
Rx/MRS 100T 5 5 5
MRS/ Repository 150T 9 6 8 i

Total 40 37 39

Number of Casks in Fleet LWT 28 28 28
Rx/MRS 100T 16 16 16
HRS / Repository 150T 20 20 20

Cask Fleet Cost LWT 28 28 28
(millions of 19855) 100T 40 40 40

150T 55 55 55
Total 123 123 123

Shipment Cost LWT 240 240 240
(millions of 19855) 100T 228 228 228

150T 286 231 302
Total 754 699 770

Total System Transport Cost 877 822 893
(millions of 19855)

Alternative MRS System

The cask capacities used in the alternative MRS system are: LWT (3/7);
OWT (4/14) intact (6/14) consolidated: 100-T (21/48) intact, (28/72)
consolidated: 125-T (24/60) intact, (40/96) consolidated: 150-T (80/171)
Basalt, (72/150) Salt, (74/185) Tuff.

The effects of using the increased capacity tasks on the transport costs
in the MRS system, plus the consolidation of 2.8% of the fuel at-reactor are
reflected in the results of the WASTES calculations summarized in Table A-4.12.

.

O
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TABLE A-4.12 Transportation Calculation Results for the Alternative MRS
System

Item Basalt Salt Tuff
Number of Shipments LWT 670 670 670

OHT 14,500 14,500 14,500 ,"

Reactor /MRS 100T 460 460 460
125T 3,000 3,000 3,000

MRS/ Repository 150T 390 440 400 -

Shipment-Miles (millions) LHT 1 1 1

OHT 12 11 12

Rx/MRS 100 1 1 1

125T 2 2 2

MRS/ Repository 150T 1 1 1

Total 17 16 17

Cask-Miles (millions) LHT 1 1 1

OHT 12 12 12

Rx/MRS 100T 1 1 1

125T 2 2 2

MRS/ Repository 150T 7 5 6

Total 23 21 22

Number of Casks in Fleet LWT 3 3 3

OWT 16 16 16

Rx/MRS 100T 3 3 3

125T 11 11 11

MRS/ Repository 150T 20 20 20

Cask Fleet Cost LWT 3 3 3

(millions of 19855) OHT 16 16 16
100T 8 8 8

125T 28 28 28
150T 15* 15* 15*
Total 70 70 70~ i

Shipment Cost LHT 9 9 9

(millions of 19855) OHT 129 129 129
100T 24 24 24
125T 149 149 149
150T 243 189 229'
Total 554 500 540

Total System Transport Cost 624 570 610
(millions of 19855)

* Cost of equipment for transport. Casks costed under dry storage. -

.
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Transportation Cost Sensitivity Analysis

Transportation cost sensitivity analyses were performed to assess the
cost impacts of two transportation modifications discussed in Section 2. The

first analysis examines the use of overweight truck shipments, the second
examines the use of all rail shipments from the reactors. The results of-

these analyses are summarized below.-

A sensitivity analysis was performed using the transportation
.

calculations for f:v No-MRS scenario with no at-reactor consolidation, using
.

the improved capar casks and shipping to the basalt repository, to explore
the changes in tra aport system costs that would result from making all truck
shipments in legal weight truck casks. When all truck shipments are made
using legal weight casks, the calculated cost for truck transport is about
$550 million. Using overweight truck shipments from all of the truck-limited
sites that can accommodate an overweight cask and using legal weight casks
only at those sites that cannot handle the overweight casks, the transport
costs are calculated to be about $350 million. Thus, exclusive use of legal
weight truck casks from those sites limited to truck shipment would increase
the transport system costs by about $200 million.

A sensitivity analysis was performed using the transportation
calculations for the No-MRS scenario, using the reference casks and using the
improved capacity casks, to explore the potential transport system cost
savings if all fuel were shipped using rail tasks. For the basalt repository
(maximum shipping costs), making all shipments in rail casks, using the
reference capacity casks, would reduce the transport system costs by about
$200 million. Using the improved capacity casks presently under development
and making all shipments in rail casks, the transport costs would be reduced
by about $20 million. A review of an earlier analysis of site shipping
capabilities (Konzek 1986) shows that upgrading those sites for which
upgrading to rail transport appears feasible would cost at least $200 -

,

million. Thus, the upgrade costs, using the reference capacity casks, would
be about equal to the transport system savings. Using the improved capacity
casks, the upgrade costs would be about ten times larger than the transport
system savings.

i
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A.4.7 Estimated Cost Impacts on MRS and Repository Operations

It is anticipated that the packaging of the square and square / half-square
canisters will be less efficient in the emplacement packages at the
repository, and would result in an increased emplacement cost for those
canisters as compared with the media-specific canisters. Estimates of these ,"
penalties were made by the repository projects during the Common Canister
Study analyses (Weston 1986). Those estimates, adjusted for the slightly
larger amount of spent fuel (65,360 MTU versus 62,000 MTU) considered in this -

analysis were: -

Basalt (+ $231 million ), Salt (+ $122 million ), and Tuff (- $39 million)

Since Tuff has changed its configuration recently, this correction should be
zero for Tuff. For those cases where small amounts of fuel are consolidated
at the reactors, these estimates are scaled downward proportionately, and

'
become:

Mod 1 (11.3 wt%) Basalt (+526 M), Salt (+$14 M), Tuff ($0 M)

Mod 2 (23.1 wt%) Basalt (+5S3 M), Salt (+528 M), Tuff (50 M)

Mod MRS (2.8 wt%) Basalt (+56 M), Salt (+$3 M), Tuff (50 M)

These estimated costs are based on the emplacement package designs that were !

current during the Common Canister study time period and may well change for
different package designs.

,

The effect on the scope and cost of operations at the MRS and the :
repository are displayed in Tables A-4.13 and A 4.14 for the No-MRS systems
and the MRS systems, respectively. For those cases where 100% of the'

consolidation was performed at the reactors, the costs of the consolidation
function were deleted from the repository operating costs entirely. For those
cases where lesser amounts (~11%, ~23% or ~3%) of the fuel is consolidated at
the reactors, small reductions in consolidation costs were made to account for i

not having to supply canisters for that fuel as part of the consolidation |
operation. Since the canisters have to be closed and decontaminated at the
facility (MRS or repository), the basic operating costs are unaffected.

|

|
I

|

. :

|

.
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TABLE A-4.13 Effects of Various Amounts of At-Reactor Consolidation on the
Costs of Repository Surface Activities in the No-HRS System (a)

Cost (million 5)L91
Haste Balance Emplacement

System Handling of Plant Penalty Total
,

,

Reference
Basalt 1670 1780 NA 3450

- Salt 2630 1510 NA 4140
Tuff 1740 1300 NA 3050~

Alternative 1(b)
Basalt 1650 1780 30 3460
Salt 2620 1510 10 4150
Tuff 1720 1300 0 3030

Alternative 2(c)
Basalt 1640 1780 50 3470
Salt 2610 1510 30 4150
Tuff 1700 1310 0 3010

Alternative 3(d)
Basalt 800 1440 230 2470.

Salt 1520 1410 120 3060
Tuff 860 1200 0 2060

Alternative 4(e)
Basalt 800 1440 230 2470
Salt 1520 1410 120 3060
Tuff 860 1200 0 2060

Alternative 5(f)
Basalt 800 1440 NA 2240
Salt 1520 1410 NA 2940
Tuff 860 1200 NA 2060

(a) Data from spreadsheets supporting DOE 1987b.
(b) 11.3 wt% consolidated at-reactor into square canisters.
(c) 23.1 wt% consolidated at-reactor into square canisters.

(d) 100 wt1 consolidated at-reactor into square / half-square canisters,
unsealed.

(e) 100 wt% consolidated at-reactor into square / half-square
canisters, sealed and decontaminated.

(i) 100 wt1 consolidated at-reactor into media
specific canisters, sealed and decontaminated.

(g) All values rounded off to tens-cf-millions of dollars. Some rows
may not sum exactly due to rounding.

.

e
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TABLE A-4.14 Effects of 2.8 Height-Percent At-Reactor Consolidation on the
Costs of MRS and Repository Surface Activities in the MRS
System (a)

Cost (million $)idl
,

Repository .

MRS Haste Balance Emplacement
System Facility Handling of Plant Penalty Total
Referenceibl -

'

Basalt 2730 800 1440 NA 4970
Salt 2730 1520 1410 NA 5670
Tuff 2730 860 1200 NA 4790

Alternativeicl
Basalt 2730 800 1440 10 4980
Salt 2730 1520 1410 10 5670
Tuff 2730 860 1200 0 4790

(a) Data from spread sheets supporting DOE 1987b.
(b) 100 wt1 consolidate at-MRS into media-specific canisters.
(c) 2.8 wt7. consolidated at-reactor into square / half-square, 97.2 wt7.

consolidated at MRS into media-specific canisters.
(d) All values are rounded off to tens-of-millions of dollars. Some

rows may not sum exactly due to rounding.

A.4.8 Summary of Estimated System Costs

The detailed cost estimates discussed earlier in this section for the No-MRS
and MRS systems considered in these analysis are summarized in Tables A-4.15
and A-4.16.

.

e
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TABLE A-4.15 Summary of Estimated Costs for The No-MRS Systems

Item Estimated System Cost (millions of 1985 dollars)(a)
System Ref. Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 l

'
Pool Re-Racking 170 170 170 170 170 230'

.

Consolidation 0 90 200 1270 1270 1270.

Canister Costs At-Reactor
' Square Only 0 20 40 NA NA NA
~

Square / Half-Square _ 0 0 0 230 230 0
Basalt 0 0 0 0 0 140

Salt 0 0 0 0 0 80
Tuff (One Size Square / 0 0 0 0 0 150

Half-Square)

At-Reactor Dry Storage 640 490 340 190 190 640

Transportation Costs
Basalt 1180 690 630 490 490 750
Salt 880 530 470 370 370 300
Tuff 1120 660 600 470 470 550

Canister Closure 0 0 0 0 910 910

Exterior Decontamination 0 0 0 0 300 300

Repository Activities
| Basalt 3450 3460 3470 2470 2480 2240
| Salt 4140 4150 4150 3060 3060 2940

Tuff 3050 3030 3010 2060 2060 2060 i

Totals

Basalt 5440 4920 4860 4820 5740 6490|

Salt 5840 5440 5380 5300 6210 6680
| Tuff 4980 4460 4370 4400 5320 6120

(a) All values are rounded off to the tens-of-millions of dollars. Some
columns may not sum exactly due to rounding.|

.

*

| ;

i

*
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TABLE A-4.16 Summary of Estimated Costs for The MRS Systems

Estimated System Cost
(millions of 1985 dollars)(a)

Item Reference Alternative MRS
*

Pool Re-Racking 170 170
,

Consolidation 0 30
.

Canister Costs At-Reactor 0 10 -

At-Reactor Dry Storage 210 180

Transportation Costs
Basalt 880 620
Salt 820 570
Tuff 890 610

MRS and Repository
Activities

Basalt 4970 4980

Salt 5670 5670
Tuff 4790 4790

Totals
Basalt 6230 5990

Salt 6870 6630

Tuff 6070 5790

(a) All values are rounded off to the tens-of-millions of dollars. Some

columns may not sum exactly due to rounding.

.
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A.5 INDETERMINATE COSTS OF WASTE SYSTEM NO-MRS ALTERNATIVES

The cost estimates in the foregoing subsections represent the definitive
costs which can be estimated with r u sonable accuracy based on the projected
characteristics of the modified waste systems. There is, however, an

* additional class of system costs assoi.iated with system alternatives or new
,

construction that cannot be fully Quantified until both the system
,

| alternatives themselves and their interfaces with industrial, financial and

; governmental segments of the economy have been defined and evaluated.'

The additional, " indeterminate" costs considered in this section are

those which could, and likely would, be introduced by Federal imposition of
responsibilities on utilities, impact mitigation payments, etc., which would
be chargeable to the Nuclear Waste Fund.

It is normal practice in preparing cost estimates of large projects to
allow for these indeterminate costs by including a contingency, usually
expressed as a percentage of the total determinate costs. The size of the
contingency is dependent on the degree to which the system can be defined. As
the project development progresses and its system characteristics and
interfaces become better known, some of the " indeterminate" costs can be
identified and included in the definitive cost estimate; thus, a smaller
contingency may be used at that point.

In the case of alternatives to the No-MRS system, the problem becomes
more complicated. System alternatives take the form of alternatives at a
large number of reactor sites, each of which may react differently with
interfacing sectors of the national economy. Projection of the ancillary
costs associated with projects of this nature becomes much more difficult.

The likely categories of indeterminate costs which may be experienced in
alternatives to the No-MRS system are discussed in the following subsections,
and approximate ranges of the cost impacts which might occur system-wide are
estimated for each systcm modification included in tnis report, based on
available information and engineering judgment. The magnitude of these cost
effects can be expected to vary from reactor to reactor, and some may vary in
magnitude from one year to the next. Furthermore, cost estimates could not be
developed at this time, without added information, for several cost categories
that could potentially add significantly to total costs. Thus, the system
cost range projections given should be viewed only as first-orcer, system-wide |
estimates, and as probably lower than actual costs could be.

'

Cost ranges for the categories considered are discussed below. They are
summarized in Table A-5.3, at the end of this subsection.

A.5.1 Replacement Power Costs

A major characteristic of the alternatives considered for the No-MRS
system involves the progressively more intensive in-pool fuel handling and ).

packaging operations at the reactor sites. These operations take up !
increasing proportions of the time available for use of the storage pools j
between refuelings of the reactor cores. Under these conditions, even minor j

,,

scheduling delays in these operations at a reactor could delay the start of i
refueling operations, and thus extend the scheduled fueling shutdown of the
reactor. These delays could arise from minor malfunctions that delay access

" to the pool to major mishaps including possible radioactive releases or major
equipment breakdowns that result in suspension of pool operations.
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Interferences such as this could even precipitate NRC-ordered shutdowns until
the interference with operations is removed. At an individual reactor, such
delays could extend from minimal times to several days or even weeks;
system-wide, the delays might average from a small fraction of a day to one
day per reactor per year.

,

'

An electric utility is obligated to meet the demands for electric power
which are imposed upon it. Loss of generation from a reactor (as from any
generating unit) must therefore be made up by replacing it with power -

generated elsewhere, either from another unit in the same utility or by -

purchase from another utility. Typically, this replacement power commands a
premium price, considerably above that for power normally produced by the unit
that is out of service. Thus, the costs of replacement power can mount
quickly. McLeod 1987 has estimated these replacement power costs to range
from $200,000 to $800,000 per day, averaging about $400,000 per day. The NRC
periodically publishes compilations of replacement power costs for differ.ing
areas of the Unit ed States.

Over the lifetime of spent fuel consolidation operations in the system, |
the costs for replaced power from such reactor shutdowns can become i

significant. For example, assuming that 100 reactors undertake consolidation
operations and that outages resulting from such interference with normal
operations average 0.3 days per reactor per year, the total costs for
replacement power could range from $150 million to $600 million, with an
average value of $300 million. If the forced delays averaged one day per
reactor each year, costs could be as high as $2 billion.

Interference with reactor operations would be increasingly likely as the
fraction of fuel consolidated increases or when the handling operations become
more complex. It is increasing likely, therefore, that additional waste
management activities, such a s at-reactor canister closure and
decontamination or the use of large, round, repository-specific canisters,
would interfere with power production. Thus, the $150-600 million cost range
estimated for full consolidation would drift higher when the additional
responsibilities are imposed. While these costs cannot presently be
quantified, the ranges of increased costs indicated in Table A-5.3 for these
situations appear reasonable based on engineering judgment.

A.5.2 Federal Cost Obligations from Use of Dual-Purpose Casks

Alternatives 2 through 5 to the reference No-MRS system involve, among
other things, the inducement of utilities to use dual-purpose casks "to their
maximum benefit". For purposes of this analysis, the " maximum benefit" is
assumed to be achieved when the dual-purpose casks are purchased from the
utilities for use in transportation, eliminating the need for DOE to purchase

|
an equal number of the 125-ton dedicated shipping casks, which are assumed to

| be identical in design to the dual purpose casks. Costs were explored for
cases involving more intensive use of dual-purpose casks, up to a mandated
1007, usage for all storage and shipment functions. However, the high costs of .

using casks qualified for shipment, but used only for single trips without
re-use, would result in inordinately high system costs. Therefore, the use of

these casks in numbers beyond those which could be assimilated into the
,

transportation fleet was not considered.
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i

Direct Assimilation of Casks Into Transportation Fleet

Transportation analyses for the waste system indicate that up to 20 of
the 125-ton casks can be effectively used in the transportation fleet, if
purchased at the right times. These casks, licensed for transportation, are

.

assumed to cost $1,75 million each. The added equipment needed for transport-

(including impact limiters, personnel barriers, and rail cars) would cost an
additional $750,000 for each cask; it is assumed that DOE would furnish this

_

equipment directly. Thus, up to $50 million would be involved in the.

purchases and equippage. The DOE could save an equivalent amount by avoiding
the purchase of an equal number of dedicated casks of the same capacity for-
the transportation fleet. However, a program would need to be implemented for
assuring the expedited recertification of the dual-purpose casks for
transportation use following the storage period. This program, involving
demonstrations of adequacy for transportation use in lieu of normal
recertification, is estimated to involve development costs of about $10 to $15
million.

It is assumed that the technology involved in cask recertification would
be based on state-of-the-art techniques such as ultrasonic imaging. This ,

technique is used, among other applications, in NRC-reauired inspection of -

Ireactor pressure vessels for assessment of integrity, for similar assessments
of industrial pressure vessels, for " viewing" in liquid sodium-filled vessels,
and for assessment of integrity and bearing capability of support columns in
buildings undergoing renovation. It could be a likely candidate for cask.
recertification inspections. It is assumed that the techniques used, possibly

1

including an ultrasonic imaging technique combined with other automated ;

techniques, could be applied to verify both integrity of the cask and i
Ielasticity of the lid seals (therefore confirming ability to maintain a

tightly-sealed condition).

The ultimate process chosen would need to compete economically with the
manual processes of unloading the casks, performing the required examinations, )
and reloading; these are estimated at about $4.00 per kgu (intact fuel), or t

about $40,000 per cask. Additional costs may accrue because of competition !

for pool operations among the various tasks of reactor operation and of fuel |
consolidation and packaging. However, for this report, the automated

Iinspection is assumed to be competitive with manual inspect ion and to cost
about $40,000 per task. An additional $2500 per cask in NRC fees would be j
required. |

For the assumed use of 20 dual-purpose casks, the costs of |
recertification would thus amount to about $1.5 million, in addition to the ;

$10-$15 million development cost. i

A.5.3 Costs Associated with Mandated Facility Alternatives
1

Alternatives-3 through 5 to the reference No-MRS system involve Federally |
mandated fuel preparation functions including near-universal fuel*

consolidation, closure and decontamination of canisters, and use of large,
repository-specific canisters at the reactors. Tre costs associated with |

these functions were included in earlier paragracns, including capital costs-

of the required equipment and the operating costs involved.

.
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The performance of these additional functions at-reactor would also
involve alternatives to the reactor pools and associated structeres and
equipment. Costs for these alternatives, in a mandated situation, would be
chargeable to the Waste Fund. Approximate costs for the majority of these
activities were included in the costs estimates in Subsection A.4. .

,

However, two cost categories cannot be definitively evaluated within the
scope of this analysis. These are the costs of strengthening pool structures
to safely carry the weight of a full load of consolidated fuel, and the more

,

,

localized strengthening required to support the equipment for in-pool canister
closure (the equipment for each pool is estimated to weigh about 25 tons).
Added to these costs would be the costs, at each site involved, of the complex
seismic / stress analyses required. Any pool modifications required, and the
costs involved, are highly site-specific and must be determined by the
detailed structural / seismic analyses as noted. Therefore, although the costs
involved in these categories may be significant, no estimate could be
developed.

A.S.4 Added Tax Payments by Utilities

The consolidation, packagirg and storage of spent fuel at-reactor would
result in significant additions to the capital valuation of the nuclear power
plants and to annual expenses incurred at the plants, as indicated in Section
A.4. The utilities performing these operations would be subject to added
taxation by states and local jurisdictions based on the additional work
performed.

The levying of taxes will vary considerably from state to state because
of the wide variances in tax bases and differing financial structures among
power plant owners. For illustrative purposes, taxes were assumed to be based
on a property tax of 40 mills (4%) annually per (undepreciated) dollar of
added capital valuation at the reactors for performance of the additional fuel
preparation activities. Valuation bases for estimation of the tax levies and
insurance premiums (following paragraph) were taken from Subsection A.4 and
are summarized in Table A-5.1.

The tax levy would, in this illustrative example be applied both to the
plant capital additions associated with spent fuel handling and packaging, and
on capital additions to make provision for out-of-pool dry storage of fuel.
The estimates of taxes are based on estimated storage requirements and costs
given in Subsection A.4.5.

The dry storage methods assumed for at-reactor storage are 1)
storage-only casks, consisting of a 50%-507. mixture of steel and concrete
storage casks throughout the system, and 2) dual-puroose casks, steel casks
which are initially used for at-reactor storage and later are incorporated
into the Federal fleet of spent fuel transport casks. While the illustrative
40-mill levy is assumed to be applied to all such casks while in service at
the reactor sites, there is considerable uncertainty as to how long these ~

casks would be in use at a site. Once the repository has commenced
I acceptance, it is assumed that DOE would want to convert any dual-purpose
| casks in storage service to transportation service as soon as feasible. It is -

| likely that use of these casks at a utility site would involve a DOE-utility
| agreement for their early conversion to transport service. On the other hand,
'

a utility would resist delivering fuel that they had stored in a storage-only .
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cask, preferring instead to ship spent fuel from the storage pool, to make
room for more freshly discharged fuel. For purposes of this estimate, the
storage-only casks were assumed to have an average at-reactor service life of
15 years; the dual-purpose tasks were assumed to have an average at-reactor

- service life of 5 years. The plant capital additions used in fuel handling
and packaging have an estimated service life of 26 years. The amounts of-

estimated tax payments on capital additions to storage, detailed in Table
.

A-5.2, range from a maximum of about $384 million for the No-MRS reference
case and Alternative 5, to $112 million for No-MRS Modification 3 and 4, in,

which all fuel was assumed to be consolidated and dry storage needs markedly
reduced. The reference MRS case was estimated to incur storage taxes of $125
million, and for MRS Alternative 1 the estimate was $107 million.

The tax payments indicated in Table A-5.2 are included in the summary of
indeterminate costs given in Table A-5.3.

A.S.5 Liability Coverage for Utilities

Utility representatives, in recent Congressional testimony and in other
communications, have made it clear that their utilities would expect full
indemnification for any liabilities they might be exposed to in performance of
work required by the Federal government. This would include not only
indemnification against liability from accidents arising from these
operations, but defense against and reimbursement for NRC fines, PUC actions,
etc., relating to the mandated work. Support for public relations activities
and legal defense against intervenors and others could also logically be
included.

It has been traditional in proximal cost estimates for nuclear facilities
to allow 0.45% of the plant capital cost as an annual insurance premium cost.
This amount is assumed to cover industrial property and liability insurance as
well as nuclear liability insurance. The addition of responsibility for
consolidation of fuel and canister preparation at reactors, while it
introduces additional risks, is not likely to affect the balance between
capital expenditure and insurance premium costs inferred by the 0.45%
relationship. The added operational liability associated with possible NRC
fines and other contingencies cannot be estimated at this time, and hence is
marked " indeterminate".

A.5.6 Summation of Indeterminate Costs

As was noted in the preceding discussion, several of the categories of
indeterminate costs cannot be estimated even as cost ranges at this time.
Those which can be estimated, however, could add significantly to the
definitive costs discussed in Subsection A.4. As shown in Table A-5.3, the

range of added costs for Alternative 2 of the No-MRS system is only from $231
to $236 million. However, with increased responsibility for at-reactor
functions (Modification 3 to 5), the additional costs can range from $1

* billion to over $2 billion, and could go markedly higher. Cost ranges for the
various modifications are given in the Table. Under appropriate conditions
the cost categories marked as " indeterminate" in the table could of themselves
provide significant additions to those costs estimated.-

i
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Table A-5.1 Estimates of Increased Capital Valuation

Costs in millions of dollars (a)

Cost Iten No MR$ Modification MR$ Mod. .

Pool Ferackino Ref 1 2 3 4 5 Egi_ 1 =

(Sect. A.4.1):
Plant Capital Additions 170 170 170

,

,

At-Reactor Drv Storace
(Table 5.2)

Capital Costs 640 490 340 200 200 640 210 180

Consolidation
(Table A-4.2)
Capital Equip 263
Licensing 11

40% Contingency 109

Total 383 380 380 380 380

Canister Closure
( Tabl e A-4'.5)

Capital Equip 309

Licensing 32

40% Contingency 136 ..

Total 477 480 480

Decontamination Eeuin 200 200
(Sec. A.4.4)

Total Capital Valuation 640 490 720 750 1430 1870 210 180

(a) All values are rounded of f to the tens-of-millions of dollars. Some
columns may not sum exactly due to rounding.

.

O
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Table A-5.2 Estimates of Tax Payments on At-Reactor
Ory Storage Capital Costs

Costs in millions of dollars (a)
.

.

Dry Storage Tax Payments
Storage Capital on Cask Tvoe:

No-MRS Mod fMTU) Value Storaag Qual _P. Total'

Ref. 9400 640 380 380

Mod. 1 7050 490 290 290

Mod. 2
Stg. Casks 4300 320

0. P. Casks 200 __Z2
Total 4500 340 190 7 200

Mod. 3 and 4 (Consolidated fuel)
Stg. Casks 2950 180

0. P. Casks _J12 1
Total 3100 190 110 4 110

Mod. 5 9400 640 380 380
(Same Regts

as Ref. Case)

MRS Med:

Ref. 2800 210 130 130

Mod.1 2200 180 117 110

(a) All values are rounded of f to the tens-of-millions of dollars. Some
columns may not sum exactly due to rounding.

.

.
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IABLLA 5.3

Indeterminate Costs in No MRS Systeva Activities

Costs in millions of dollars (a)

Cost ILcm Estimated Costs for System Hodification:

Mn:MRS lases .MRil ases__
CASE: RcL alL1 Alt ..Z AIL 3 AIL _3 AlL_5 Ref AILI Cost Components

Replacement 150-600 250-750 300-800 Replacement costs for power lost in
Power Costs (a) extended outages

use of Dual-Purpose Casks

Assimilation into 10-20 10-20 10-20 10-20 Expedited licensing program;
Transportation fleet automated inspection

Facility Hodification (Indeterminate) Analysis and strengthening of pool
Costs structures

> Tax Obligations (b)

$
Added Plant Capital 790 1280 1280 40 mills (4%) annually on

increased capital valuation
storage Capital 380 290 200 llo 380 380 130 110
Costs

1

. . . . . ..
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IABLLA_id (Con't)

Indeterminate Costs in no-HRS System Activttles

td)Costs in stiltons of dollars

Est' mated Costs for System Modtftcation:
CosLJLes

_._ _ _ ModutS_ Cases _

. MRS. Cases _

CASL: Ref2 Mod _1 t90dl. ModJ Modd Mod 5 EcL t9ad_1 Cost Commenents

Added tiability
ICIInsurance Premitses

90 140 140 Increased liability
Plant Additions premium (C)

Storage Cashs 30 20 20 to 10 30 10 to

NRC fines, adverse

Other Itabilities (Indeterminate)
PtJC actions, defense

against intervenors.

Y etc.
*
,

TOTALS
410 310 230-240 1160-1620 2090-2590 2150-2650 130 110

Upper-range outages could result in replacement costs of $2 billion or more.(a) Cost ranges for estimated " average" loss of operating time.

Tames assumed to be levied annually at to stils (41) per dollar of capital additions.(b)

tiability premitsus based on added capital values to plant and to storage facilities as shown in Section 4. Annual premiums based on 0.45E of(c)
capital valuation.

(d) All values are rounded off to the tens of millions of dollars. Some coluuns may not stas enactly due to rounding.

-
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Appendix B

DESCRIPTION AND EVALUATION OF POTENTI AL MODIFICATIONS
TO THE WASTE-MANAGEMENT SYSTEM

!
>.

d

A number of questions have been raised concerning alternatives for the
handling, packaging, storage and transportation of spent fuel which could be
utilized in the reference no-MRS system, potentially improving the performance,

of that system.

The potential modifications can be grouped in four main categories:

Expanded storage at reactor sites*

Transportation modifications*

* Use of Federal Interim Storage (FIS)

Expanded lag storage at the repository*

The MRS proposal to the Congress includes a complete description and
evaluation of most of the potential modifications available in the groups
listed above. These descriptions and evaluations are contained in Appendix A
and Appendix D to Volume Il of the MRS proposal to the Congress. During the
period since the preparation of the MRS proposal, additional information has
become available f rom a number of the DOE and DOE-utility waste-management
research and development programs.

This appendix reviews the potential modifications that have been
described and evaluated in the MRS proposal and provides additional informa-
tion that has become available on these potential eptions. This appendix also
contains a description and evaluation of a few potential modifications that
were not included in the MRS proposal.

B.1 REVIEW OF POTENTIAL MODIFICATIONS EVALUATED IN THE MRS PROPOSAL

As mentioned, Appendix A and Appendix D of Volume II of the MRS proposal
evaluate many potential modif ications to the waste-management system. The
potential modifications that were evaluated fall into the following categories:

Expanded lag storage at the repository to provide a buffer between*

waste acceptance and waste emplacement.

Expanded storage at reactor sites, either by adding modular dry*

storage or in-pool consolidation of spent fuel, to provide contingency
storage if repository operations were de;ayed.

~
The use of larger shipping casks and multicask shipments, thereby*

increasing the tonnage per shipment and reducing the number of
separate shipments.

.
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The summary conclusions determined in the MRS proposal with respect to
these potential modifications are provided below. l

|

Expanded at-reactor stcrage to provide a system contingency in case of )

changes in the scheduled startup of the repository is a viable modification. f
'

There are two general ways that at-reactor storage can be expanded: by .

providing dry storage; or by consolidating the spent fuel to increase the .

capacity of the existing storage pool. The former is the more costly. The i

latter would necessitate the development and execution of contractual agree- ,

ments between the DOE and each participating utility that would encompass such ,

areas as responsibilities, liabilities, licensing, facilities, staffing, and
costs. There is no assurance that any utilities will be interested or willing

to participate in such arrangements.

Modifications to the transportation system (i.e., using larger casks and
multicask shipments) could be implemented to reduce the number of cross-
country shipments and lower overall transportation impacts because of the
reduced number of shipment-miles. However, implementing some of these options
would necessitate upgrading facilities and equipment at many reactors. The
cost of these modifications cannot be assessed at this time because of the
site-upecific character of the at-reactor upgrading, and because some insti-
tutional interactions would be required for most of the modifications. Im-

'

plementing multicask shipments from reactors would generally increase sched-
uling difficulties and transportation cost due to the increase in nontransport
time for the casks.

Expansion of lag storage at the repository would provide the operational
decoupling that the MRS facility provides, i.e., it would allow independent

operation of acceptance and emplacement and would thus improve the reliability
and efficiency of the system. It would not, however, separate the development ,

of the waste acceptance, transportation, and packaging functions from the
repository development process (site selection, characterization, licensing,
and construction) since all of the repository facilities are subject to a com- ,

Imon (10 CFR 60) license. Consequently, this option would not allow the early
and increased spent-fuel receipt that the MRS facility provides. The cost of
adding storage at the repository site is assumed to be identical to the cost
of adding storage at the MRS site. This option would not, by itself, provide
any benefits to the transportation function.

i

B.1.1 Expanded Storage at Reactor Sites

Expanding storage capacity at reactor sites could provide the contingency
storage that would be needed if the repository is delayed. Three methods for
expanding storage capacity at reactors are available: reracking for high-

density storage, fuel consolidation, and dry storage. The first two involve
expanding in-pool capacity, while the last requires storage outside of the
pool. For this analysis, it is assumed that all reactors have been reracked
to the maximum extent possible. Consequently, this option will not be
discussed further.

,

B.l.l.1 Modular Dry Storage

Spent fuel that exceeds in-pool capacity could be stored in dry storage .

modules that are kept at the reactor site. Dr/ storage methods include metal
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casks, drywells, silos, and vaults. These methods are described in Appendix D
of Volume II of the MRS proposal together with their relative costs.
Typically, dry-storage methods at reactors are more costly on a per-kilogram
of contained uranium (kgU) basis than in-pool consolidation.

| B.l.l.2 Spent-Fuel Consolidation and Canistering

Spent-fuel consolidation is the process of separating the fuel-bearing
- components (spent-fuel rods) from the nonfuel-bearing components (assembly

hardware) and placing the rods into a canister in a more compact array, thus'

reducing the space required to store spent-fuel rods by about one-half.
Consolidation can also be used to provide a more compact vaste form for dry
storage (e.g., casks) as well. At-reactor consolidation is generally con-
sidered as a means to alleviate the spent-fuel storage problem at reactor
sites; however, it has also been suggested as an alternative to consolidation
in the federal portion of the waste-management system. There are three alter-
natives for at-reactor consolidation and canistering:

At-reactor consolidation into a utility-selected canister.*

At-reactor consolidation into a repository-specific canister.*

At-reactor consolidation into a repository-compatible canister*

that is also compatible with reactor pool racks.

The utility-selected canister could, and likely would, be different in
size from reactor to reactor, resulting in a variety of canisters that would
not fit together well within the repository-specific disposal container. The
repository-specific canister may not be identified until after a significant
amount of spent fuel will have been consolidated to meet storage needs. This
material might then have to be recanistered. Only the third alternative would
actually permit canistering activities to proceed without the risk of the
produced canisters being incompatible with the final retository-specific
disposal container.

I

Each of the alternatives requires the utilities to perform the initial
preparation and packaging of spent fuel, a responsibilit y assigned to the DOE
by the Nuclear Waste Policy Act. The DOE could contract with utilities to
perform this function, which could include some arrangement to appropriately I

reimburse the utilities. The reimbursement should be related to the costs
avoided by the DOE when the utility provides canisters of consolidated spent
fuel instead of intact fuel assemblies. The maximum avoided cost would occur
when all utilities perform the consolidation function, thus eliminating the

I
need for such a facility at the repository. However, there is no assurance
that all utilities would be willing or able to perform this function. The
feasibility of performing the consolidation function aid storing consolidated
fuel in a particular spent-fuel storage pool depends 01 structural, thermal,
and seismic constraints for that pool. In addition, consolidating spent fuel
in a reactor pool creates the potential for degrading the water quality for,

the reactor pool, and adding to the background radiation level of the pool.
It is unlikely that consolidation would be a feasible or attractive option for
all utilities.

,

l

i.
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Each of the alternatives for consolidating spent fuel at reactor sites
would shift the location of this spent-fuel preparation step from the federal

government site (either the MRS facility or the repository) to the utility
sites. This shift creates several important tradeoffs that are common to each

of the above alternatives.
-

Each of the alternatives for at-reactor consolidation and canistering are *

described in more detail below.

At-Reactor Consolidation into Utility-Selected Canisters .

Utilities would most likely select a canister for consolidated fuel that
would be compatible with their existing pool storage racks. Typically, each
canister would hold the equivalent of two intact assemblies but would fit into
the same rack space as a single intact assembly. The hardware from the dis-
assembly process would most likely by compacted into a similarly-sized can-
ister and also stored in the pool racks. Thus, a variety of reactor-specific
canisters would be created which would not necessarily fit well together in

the repository's disposal container. In addition, these canisters would
,

probably not be sealed and inerted because systems capable of evacuating,
backfilling with an inert gas, and seal-welding canisters underwater in the
storage pools have not yet been demonstrated. These latter functions would
probably have to be performed at the repository or the canister removed and
discarded. Working over storage pools, consolidation workers would receive
higher radiation doses than would be received at an MRS facility because of
higher radiation levels over the pools.

At-Reactor Consolidation into a Repository-Specific Canister

In this alternative, the utilities would have to load the consolidated
fuel roads into a repository-specific canister, which would be designed to fit
efficiently into the repository's disposal container. The dimensions of the
canister and the internal loading arrangements will be governed by the nature
of the disposal medium and, therefore, may not be defined sufficiently early
for the utility to provide an appropriate canister. An incorrect choice could
result in the early-design canisters having to be repackaged. In addition, a

repository-specific canister could be much larger in dimension and in total
weight than would be a canister that fits within the pool storage racks. As a
result, some new racks specifically designed for the canisters would have to
ce installed in the pool, and additional procedures and equipment would have
to be put in place to ensare the safe handling and criticality safety of the
large canisters.

At-Reactor Consolidation into a Repository-Compatible Canister That Is Also
Compatible with Reactor Pool Racks

With this alternative, the utilities would consolidate fuel rods into
canisters that are compatible with proposed repository disposal containers.
The canister sizes also would allow the disposal package characteristics to be

*

changed without requiring repackaging as knowledge of the disposal medium
improves and requires such changes. One such canister concept considered for
this alternative is the square / half-square conf iguration as proposed by NUS

Corporatien in its PRDA studies, where two assemblies are consolidated into a *

full-square canister and one assemtly is consolidated into a half-square

&
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canister. One canister size would be used for pressurized water reactor (PWR) )
assemblies and a smaller canister size would be used for boiling water reactor j

(BWR) assemblies. Two half-square canisters would occupy approximately the
'

same space as a single full-square canister, permitting a variety of geometric
arrangements and improving the packing efficiency of the canisters within the
repository disposal container.*

B.l.2 Transportation Modifications in the No-MRS System

~

A series of changes to the transportation system were evaluated that>

would provide benefits similar to the MRS system by reducing the number of
discrete shipments moving through the system. This reduction would be
achieved by (1) using larger casks, and (2) combining casks into multicask i

'

shipments. The primary effect of these modifications would be to improve the
degree of control that could be exercised over the transportation system,
i.e., by reducing the number of cross-country shipments to the repository.

Implementing these modifications could reduce the total shipment-miles in
the no-MRS system. These modifications will generally require use of new cask
or handling technology, facilities such as marshalling yards, investments at
utilities to improve existing reactor facilities and some additional handling
of spent fuel outside of contained areas. The total cost implications of
these options have not been evaluated at this time, as most have not yet.been

idesigned in detail.
|

All of these modifications to the transportation system could be imple- )
mented in the MRS system and could lead to further reductions in transporta-
tion impacts for that system as well as the no-MRS system. {

Each of the modifications is described below, along with preliminary
information on the potential feasibility and reductions in transportation
impacts (cask-miles and shipment-miles), costs, and radiation dose effects.

B.1.2.1 Increased Use of Rail Transport j

Recent studies of cask-handling capability at existing reactors have
shown that many reactors are limited in their ability to handle large rail
casks. These limitations stem from such factors as inadequate crane lifting
capacity, lack of a rail sur onto the site or into the reactor building, and
structural limitations of the storage pool.

Two methods for increasing the use of rail transport for shipments
originating from reactors are discussed in this section:

Upgrade reactor facilities to provide direct rail access (e.g., by*

adding rail spurs and modifying crane capacity).

Transfer spent fuel to large rail casks outside the pool using*

smaller transfer casks loaded in the storage pool and, if necessary,
' transport the large casks by truck (" heavy-haul") to the nearest rail

access point.

Of these alternatives, the first can be accomplished without new tech-*

nology development or application. Upgrading reactor-handling capabilities
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would require retrofitting or recertifying present equipment to handle heavier i
rail casks. Also, reactors that do not have rail service into the reactor j
site would need that service. The second alternative would require dry-cask j

transfer methods to be developed and certified. This technology is currently j
being investigated, especially for its use as a method to load storage units <

that could be used at reactor sites. The cost, risk, and feasibility of this |*

alternative are uncertain at this time. " Heavy-haul" has been used many times |.

to move heavy components such as reactor vessels onto sites without rail i

access, but has not yet been used for spent-fuel shipments. Each alternative

is discussed in more detail below. ;

Upgrade Reactor Sites To Provide Direct Rail Access

A recent study has estimated that 41 of 127 reactors do not have active
rail lines or do not have the capability to receive, handle, and load a rail
cask. Of these 41 plants, 12 plants would require extensive structural
modifications within the reactor or fuel-handling buildings to upgrade rail

capability. The remaining 29 reactors are limited to truck shipping because
they are not provided with rail access to the site. These plants would
require rail spurs to be built between the reactor site and the nearest rail
point, distances ranging from 1 to 50 miles. Seventeen of these reactors were
judged to be the most likely candidates for upgrades because they would
require less than 10 miles of new rail spur construction and have no known
requirements for constructing bridges or tunnels. In many of these cases,
additional studies would be required to assess the structural sufficiency of
the pools, cranes and cask-handling areas before the first rail-cask handling
sequence could commence.

Dry-Cask Transfer and Heavy-Haul Methods

This alternative involves the transfer of spent fuel between casks in a

dry environment and/or transfers of loaded spent-fuel casks between transport
'

vehicles. Spent fuel from reactors not having rail cask receiving and loading
capability could be loaded into a transfer cask (about the size of a truck
cask) in the reactor pool using conventional methods. This loaded transfer
cask would be removed from the reactor building and the spent fuel could be
transferred directly (in a dry environment) to a large rail cask. Several
transfer cask loads would be required to fill the rail cask. If there is not
rail access at the reactor site, this rail cask would be heavy-hauled by truck

to a nearby rail access point where it would be transferred onto a rail car.
Some reactors could load the rail casks in their existing pool, but may not
have onsite rail access. For these reactors, the rail transport cask would be
heavy-hauled by special truck to a nearby rail access point where it would be
transferred into a rail car.

The overall result of this alternative would be a shift from truck to
rail transport. This shift would decrease the number of shipments and
cask-miles, but require additional spent-fuel handling and transfer activities
at or near the reactor facility.

.

B.l.2.2 Use of Extra-Large Rail Casks

The use of extra-large rail casks (125 to 150 tons loaded) in the no-MRS ,

system would significantly reduce the total cask-miles traveled as well as the

A
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total number of shipments required. The actual percentage reduction that may
be obtained in cask-miles and in the number of shipments is directly propor-
tional to the relative cask capacities. The majority of reactors that are
currently listed as having rail-cask-handling capabilities can handle rail
casks having a loaded weight between 100 and 125 tons. As a result, the use

| of these casks would be limited, or their widespread use would require modif-
ications to rail-cask-handling capabilities or the implementation of dry-cask
transfers at most of the reactors currently in operation in the United States.

.

*
B.1.2.3 Multicask Shipments

The total number of shipments and shipment-miles in the waste-management
system can be reduced by combining single-cask shipments into larger multicask
shipments.

Several alternatives for combining shipments were considered and are
briefly described below.

Truck Convoys

This method of combining shipments would require individual truck
shipments of spent fuel to be marshalled at either individual reactors or a
centralized yard. The combined shipments would then travel as a convoy to the
repository. This marshalling of truck shipments would, in effect, reduce the
number of separate shipments of spent fuel on the highways.

Combining Rail Shipments at Marshalling Yards

Individual rail shipments from reactors could be combined into fewer,
larger shipments to the repository by coordinating shipments from reactors

j near centralized marshalling yards. This would allow an opportunity for
combining individual shipments into a single train and would minimize the
total waiting time of casks at the marshalling yard.

Schedulin.g Multicask Shipments from Reactors

By scheduling to receive more than one cask of spent fuel at a time from
l each reactor and by combining the multiple casks in a single shipment, the

number of separate shipments could be reduced.

Inherent in each of these options is the added amount of nontransp6rt
time that occurs for individual casks. This increased nontransport time is
incurred either at the reactor, where loaded casks are idle while awaiting the
loading of subsequent casks, or at the marshalling yards, where early arriving
casks remain idle while awaiting the arrival of other casks to be added to the
shipment. This increased nontransport time lengthens the average total time
required for a trip for casks and requires that more casks be added to the
cask fleet to ship the same amount of spent fuel in an equivalent time. These
extra casks will add to the overall cost (capital and maintenance) of shipping,

the spent fuel.

All of these alternatives require differing degrees of planning, schedul-,

ing, and control of operational parameters. No new technology is required for
the implementation of any of these options.
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B.l.2.4 Use of Overweight Truck Shipments

The capacities of truck casks are generally limited by the gross vehicle
weight limits rather than by physical volume constraints. Thus, the size of
truck shipments could be increased, with corresponding reductions in the
number of such shipments, by using overweight rather than legal-weight *

'

shipments.

One complication with this alternative is that the regulations and ,

statutes governing overweight truck shipments are not consistent throughout '

the United States, but vary from State to State. This results in more complex
scheduling and interactions to ensure that the overweight shipments are con-
sistent with the regulations of the various States along the routes. Over-
weight shipments might also be constrained to operate only during certain
times of the day or at reduced speeds, resulting in a net reduction in
shipment speed. Some States also do not allow overweight truck shipments
during the winter months because of possible damage to highways. The DOE is
continuing to investigate and refine the scheduling and regulatory compliance
issues associated with this option.

B.l.3 Expanded Lag Storage at the Repository

Lag storage capability could be added to the first respository to provide
some of the same benefits that are provided by the MRS system. For example,
the waste-acceptance process would be insulated from disruptions in repository
emplacement. If the storage capability were licensed separately f rom the
underground portion of the repository, spent fuel could also be received
earlier and contingency storage could be provided in case of some types of
delays in repository startup or diminished emplacement capability. Present

designs of repository surface facilities include a 3-month operational buffer
(750 MTU), which is sufficient to ensure smooth functioning during normal
emplacement operations, to unload the transportation system during slowdowns
or brief stoppages in emplacement activities, and to maintain emplacement
operations during brief disruptions of the transportation system.

To accelerate the initial spent-fuel-acceptance rates in the no-MRS
system, expanded lag (buffer) storage at the repository could be provided.
The spent-fuel acceptance rate at the repository during the first 5 years of
operation is controlled by the rate at which the underground emplacement ex-
cavations and operations progress after NRC licensing. (Completion of reposi-

tory surf ace f acilities also af fects the lower acceptance rate but to a lesser
degree.) The amount of storage that could be provided to accelerate the
acceptance of spent fuel while not impeding repository construction cannot be
predicted at this time. The licensability of such storage prior to repository

. operating approval could also be a major obstacle to its implementation,
' considering the constraints incorporated into the Nuclear Waste Policy Act.
| The Act prohibits the construction and operation of an MRS facility or FIS in

a State in which a repository site is located. Also, to avoid characteriza-
tion as a separate facility, the lag storage would have to be licensed in the ,

same action as the repository. Thus, fuel acceptance in meaningful quantities
could not begin much in advance of repository disposal activities; in other

,

|
words, lag storage could not effectively separate the DOE's acceptance of

'spent fuel from the schedule of spent-fuel acceptance at the repository.'

1
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B.2 ADDITIONAL INFORMATION ON POTENTIAL MODIFICATIONS EVALUATED IN THE MRS
PROPOSAL

During the period since the preparation of the MRS proposal, additional
information on the potential modifications evaluated in the MRS proposal has
become available from a number of DOE and DOE-utility programs on waste-.

management research and development. The additional information is in two+

general areas: at-reactor consolidation and transportation modifications.
This section reviews the developments in these areas.

.

s

B.2.1 Additional Information on At-Reactar Consolidation

The consolidation of spent fuel in reactor pools has been proposed as a
feasible and cost-effective means to increase pool storage capability. Recent
small-scale demonstrations indicate that consolidation may be both feasible
and economically attractive; however, the experience at present is too small
to confidently estimate either the cost or the feasibility of large-scale
applications of the process. Confident estimates will require data from
larger-scale projects.

The experience to date with in-pool demonstrations has been variable.
Five companies have designed in-pool consolidation equipment, and each has
teamed up with one or more utilities to test and refine the systems. All of

,

| the development and experience has focused on PWR fuel consolidation--no
| ef forts to consolidate BWR fuel have been made. The demonstration programs

that have been performed to date can be summarized as follows:

( The Westinghouse Electric Corporation has designed an automatic*

system that pulls all rods from an assembly at once, and it has
worked with the Duke Power Company on four PWR assemblies at the
Oconee plant in November 1982. Westinghouse now has a contract with
the Northern States Power Company to consolidate about 40 PWR
assemblies at the Prairie Island plant. This " hot" demonstration
program is reported to have been initiated in October 1987.

Combustion Engineering (C-E) has an automated system that pulls one*

rod at a time or one row at a time. A cold demonstration of the
equipment was completed in December 1986. C-E completed a " hot"
demonstration program at the spent-fuel pool of the Millstone 2 plant
(Northeast Utilities). Six PWR assemblies were consolidated, with a
2:1 compaction ratio achieved for each assembly. Northeast Utilities
has a goal of eventually consolidating the entire pool inventory if
approval from the NRC is obtained. C-E also has a contract with the
Virginia Power Company to consolidate about 48 PWR assemblies at the
Surry plant.

The Nuclear Assurance Corporation (NAC) uses an elevator in the fuel*

pool to raise and lower assemblies and canisters, and rods are pulled
one at a time. NAC worked with the Rochester Gas and Electric
Corporation (RG&E) on six PWR assemblies from the Ginna plant at West*

Valley in December 1985 and February 1986. NAC and the Tennessee
Valley Authority had planned a rod-consolidation demonstration of

e about 12 BWR assemblies at Browns Ferry, but this has been deferred
, indefinitely.
I

i
|
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The U.S. Tool & Die Company (UST&D) has designed a system using a*

funnel to guide and control the path of each fuel rod as it is drawn
from the assembly into the storage canister. UST&D worked with RG&E
to complete consolidation of the PWR assemblies from Ginna at
Battelle Colwnbus Laboratories in October 1985.

The Proto-Power Corporation uses a computer-controlled indexing [*

system and a single rod transfer system and has worked with the Maine
Yankee Atomic Power Company to refine the equipment. A " cold" test
of the equipment has been done, but Maine Yankee has no plans for a -

*
" hot" demonstration in the near term.

In 1986, General Electric also indicated it might be considering rod
consolidation at its Morris spent-fuel storage facility. GE has done fuel
reconstitution and has talked to the NRC staff about consolidation at Morris.
The future of GE's plans is uncertain, however, because of the company's
decision in October 1986 to pull out of the waste-services business.

In each of these cases, the vendor's equipment has been designed for an

optimum 2:1 compaction, but most efforts have so far had mixed success. Where
2:1 consolidation has been achieved, the tradeoffs have been low production
rates, substantial man-hours, or high costs. Vendors agree that there is

still a good bit or work needed to optimize the systems. The more recent
demonstration by C-E was encouraging: a 2:1 consolidation ratio was achieved
with reasonable production rates. The experience to date on achieving the
desired compaction ratio is summarized below.

* At Oconee in 1982, two assemblies containing 208 rods each were

consolidated into one canister. The other two assemblies (which were
the first two worked on), however, were not successfully loaded into
one canister: there were 33 stray rods because of a malfunction with

one of the machines.

NAC only succeeded in consolidating six Ginna assemblies into five*

canisters at West Valley. Only 109 of the 179 rods in the first
assembly were loaded into the first canister. The next three
canisters were loaded with 251, 251, and 276 rods, however, for a

consolidation of about 1.4: 1. The fifth canister was loaded with 187
rods but was not completely loaded. According to NAC, the loading of
the fourth canister--with 276 rods--was equivalent to a consolida-
tion of 1.8:1 because of the space taken up by thermocouplers and
other instrumenting devices.

UST&D succeeded in consolidating five Ginna assemblies into*

two-and-a-half canisters at Battelle Columbus Laboratories' West
Jefferson facilities.

C-E succeeded in consolidating six PWR assemblies into three*

canisters at Northeast Utilities' Millstone 2 plant.
.

Several utilities are considering fuel consolidation, and a recent
limited study by NAC of utility preferences showed that utilities are willing
to consider consolidation to meet their own storage requirements prior to the |,

1inception of Federal acceptance of spent fuel. Although the limited NAC

1 I
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study indicated a willingness among utilities to consolidate to relieve their
own storage problems, it also indicated strong objections to voluntary
consolidation to achieve benefits elsewhere in the waste system, even if
substantial incentives were provided.

; The interest of the nuclear utility industry in in-pool consolidation is
isolated to specific operating units as follows:,

The Duke Power Company is primarily considering dry storage to meet* *
' short-term needs f,or Oconee in mid-1989 but is also investigating

consolidation technologies.

* The Consumers Power Company plans to rerack the spent-fuel pool at
the Palisades plant and has indicated plans to seek a license amend-
ment to store consolidated fuel. Consumers will need additional
storage space at Palisades in 1989.

Other utilities potentially interested in at rod-consolidation projects
are the Wisconsin Electric Power Company, Baltimore Gas & Electric Company,
Florida Power & Light Company, New York Power Authority, and Philadelphia
Electric Company.

The utility licensing situation with the NRC is an evolving one. No

generic or vendor-specific topical report has been submitted to the NRC for
in-pool consolidation equipment. The position taken by the utilities--and so
far not disputed by the NP.C--is that consolidation itself does not need to be
licensed by the NRC because the operations involved would be within utilities'
technical specifications in most cases. Unless a change in technical specif-
ications is required, it appears that consolidation is allowed under 10 CFR
50.59.

However, a license amendment is required if a utility will be increasing
its in-pool storage capacity through consolidation. Since this is the primary
reason for undertaking at-reactor consolidation, a utility's decision to
consolidate will have to include an assessment of the factors associated with
an operating license amendment. The experiences of Maine Yankee Atomic Power
Company in attempting to attain a license amendment for this purpose are not
encouraging. A summary of their ef f orts is provided below.

In 1979, Maine Yankee submitted to the NRC a detailed safety analysis*

and application for approval. A local antinuclear group petitioned
for leave to intervene and was admitted.

In 1980, the necessary supplements were filed. At that point, the*

State of Maine also petitioned for leave to intervene and was
admitted.

By mid-1983, Maine Yankee could see no end to the licensing process--*

a trial date had not been set..

Maine Yankee currently has no plans to pursue consolidation, although it
believes that consolidation and in-pool storage of consolidated fuel is

,
technically and economically viable. Similarly, Northeast Utilities applied
to the NRC for a license to consolidate (and store in the spent-fuel pool) the

f

B-ll



entire spent-fuel inventory at its Millstone 2 plant. The NRC, however,
granted this utility the very limited authority to consolidate (and store)
only up to 10 assemblies. The licensing problems encountered by Maine Yankee
and Northeast Utilities are probably not unique.

B.2.2 Additional Information on Transportation Modifications ,

.

'
Since the preparation of the MRS proposal, a number of additional poten-

tial transportation modifications have been developed through various DOE ,

programs. These potential modifications are described and evaluated below. *

B.2.2.1 Larger-Capacity Standard Casks

Responses from commercial vendors to the recent request for proposals
(RFP) for cask designs have confirmed that it is possible to design a new
generation of truck and train casks that would have a much higher capacity
than previous designs of the same weight and size. The train cask used in the
MRS proposal was assumed to have a capacity of 14 PWR or 36 PWR spent-fuel
assemblies, and the reference truck cask was assumed to have a capacity of 2
PWR or 5 PWR assemblies. The recent RFP responses, however, have suggested
that new-generation cask capacities would be 21/48 f or train and 3/7 f or
truck. These larger-capacity standard casks would significantly affect system
development. A smaller cask fleet would be needed, and the design and opera-
tion of receiving facilities could potentially be based on handling fewer cask
arrivals. It is impo-tant to recognize that the benefits of most other poten-
tial modifications to : he transportation system would be reduced by the use of
larger-capacity casks because the nwnber of casks and cask shipments would be
lower.

System operations would be simplified because fewer cask trips would be
required. System costs would be reduced because fewer casks would be ac-
quired, maintained, and decommissioned, and fewer casks would be transported,
resulting in lower transportation costs.

System risks would be greatly reduced. Most radiation exposure is
incurred in cask loading and maintenance operations. Far fewer handlings
would be necessary with the larger-capacity standard casks. The risk of
radiation exposure of the public would also be reduced by the smaller number
of casks being shipped.

Preliminary analyses have shown these casks to be technically feasible,
and no obstructions to institutional acceptance have been identified. |

B.2.2.2 Dedicated Trains from Reactors

Rail shipments could be made in dedicated trains that would carry no ;

other commodity. These trains would operate directly from a reactor to the
repository. The dedicated-train alternative should not be confused with the I

multicask alternative. Multicask shipments are characterized by a number of
*

casks moving as a set, which could move by either general freight or dedicated
,

'

trains.

Dedicated trains would have a moderate effect on system development, with 9

primary benefits coming f rom a greater control over the arrival and departure

t i
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schedules, which would allow receiving facilities at the repository to be
designed for a lower " surge" rate and for greater predictability and control
of routing, which would allow institutional efforts to be focussed on fewer
geographical areas. Dedicated trains would simplify system operations by
allowing the scheduling and routing of trains to meet the DOE's needs rather
than the railroads' convenience.*

System costs might be slightly increased by dedicated trains, although
the higher over-the-road cost of dedicated trains could be partially balanced*

' by significantly higher over-the-road speeds and reduced stopped times. The
greater control over the arrival and departure of trains would allow the
receiving facilities to be designed for lower surge capacity.

System risks would be reduced by dedicated trains, for both occupational
and nonoccupational radiological risks. Occupational and nonoccupational
nonradiological risks may be slightly increased, reflecting the presence of
additional trains (as compared to the presence of just additional cars if
regular trains were used) on the rail network.

Dedicated trains are technically feasible and are in everyday use in the
railroad industry for certain commodities and equipment types. A specialized
form of dedicated train, called a "special train," has been used in various
nuclear fuel shipments, notably for the Cooper and the Monticello plants.
Dedicated trains are assumed to provide all transportation from the MRS
facility to the repository.

B.2.2.3 Pick-Up Trains

Pick-up trains could pick up casks from two or more reactors before
proceeding to a repository. This contrasts with the reference no-MRS system,
where it is expected that shipments to a repository will be composed of casks
from only one reactor site, exc:pt for those instances where railroads, by
coincidence or for their own operational purposes, might combine the shipments
on a single train.

A pick-up train is a form of " dedicated train". Pick-up trains could
allow some of the benefits of dedicated trains by providing greater control
over the shipments, and of multicask shipments by providing economies of scale
and reducing shipment miles, without incurring waiting time at a single
reactor site while several casks are loaded consecutively.

The effects of pick-up trains on system development would be mostly
limited to the resolution of institutional considerations. Since pick-up
trains require a gathering of casks from several or more reactors, most casks
would not be moved by the shortest or the most-direct route to the repository
and would incur some waiting time at another reactor while the next cask is
added to the train. Public opposition to the increase in cask-miles could be
expected, as could utility opposition to the requirement to " store" another |
utility's fuel during the time that the train is being made up. In fact, the

,,

NRC might require an amendment to each utility's license to allow it to |
'

temporarily " store" the spent fuel from other utilities that is in the casks.
A recent survey of utility managers indicates strong opposition to the use of.

pick-up trains for these reasons.

|
|
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System operations would be greatly complicated by the use of pick-up
trains, as very precise scheduling and coordinating of shipments would be
required so that shipment problems affecting one utility would not affect the
others. Successful application would require precise scheduling many months
ahead, the unfailing ability of utilities to ready shipments for pickup, and
3erfect coordination and cooperation between utilities, railroads, and the DOE. <

Pick-up trains would probably have a higher system cost than regular or
dedicated-train shipments from a single reactor because of operating ineffic- .

*iencies such as numerous short rail hauls and time spent waiting for other
casks. Some savings would be realized for reducing waiting time as compared
to assembling an equal number of loaded casks at a single reactor site.

B.3 EVALUATION OF POTENTIAL MODIFICATIONS NOT INCLUDED IN THE MRS PROPOSAL

Two potential modifications to the waste-management system that were not
evaluated in the MRS proposal are Federal interim storage (FIS) and the use of
dual-purpose (transportable-storage) casks. This section describes and
evaluates these alternatives.

B.3.1 Federal Interim Storage (FIS)

There are provisions in the Nuclear Waste Policy Act to assist the com-
mercial nuclear power reactors that are unable to reasonably provide adequate
storage capacity on site when needed to ensure the continued, orderly opera-
tion of such reactors. This Federal storage capability is limited to 1900 MTU.

The Act makes it clear, however, that the primary responsibility for pro-
viding interim storage for spent nuclear fuel rests with the individual util-
ity owning reactors by maximizing, to the extent practical, the effective use
of existing storage facilities at the site and by adding new on-site storage
capacity in a timely manner where practical. For those commercial nuclear

power reactors that have pursued all alternatives for additional spent-fuel
storage without solving their storage difficulties, applications can be made
to transfer spent nuclear fuel to Federal storage facilities. Such arrange-
ments in the form of contracts with the DOE are required to be enacted not
later than January 1, 1990. There is no evidence at this time that any
utility plans to make an application for FIS. It should be noted that, before

applying for transfer of fuel to FIS, the utility must request and receive
from the NRC a determination that it has exhausted all other spent-fuel

storage options.

The impacts of FIS on the total DOE spent-fuel storage requirements would
be minimal in terms of system operations advantages. FIS must be fully

supported by assessments against utilities using the services. Costs will
depend heavily on factors such as the site and the storage technology. The
use of Federal storage would introduce additional handling and transportation

u .t-fuel movement from reacters, to Federal storagecosts resulting from
facilities, and final, .o the repository. ,

There are potentials f or marginally increasing public risk due to the
increase in transportation cask miles and also some increase in occupational ,

*
worker radiation exposure due to additional handling of spent fuel in an
uncanistered form.
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There are no technical limitations in the transfer of spent fuel to
licensed Federal sturage facilities. There could be some institutional
difficulties from State, Indian Tribes, and local groups because of additional

transportation and storage activities. There is a restraint within the Act
(Section 135(a)(2) that precludes Federal storage in any State in which there
is a candidate site for a repository.*

In summary, there does not appear to be any evidence that utilities
owning civilian nuclear power reactors are considering Federal interim storage'

as a means of solving on-site spent-fuel storage shortfalls. It should be

recognized that this storage concept is only a near-term stop-gap measure and
was proposed pending the development and demonstration of new technologies;
that is, it was never intended as a long-term safety valve.

B.3.2 Dual-Purpose casks
.

The concept of the dual-purpose storage cask, which has been under study
by the DOE for several years, is a variant of the metal storage cask alter-
native in which the same cask in which spent fuel is stored is later used to
transport the fuel directly from the storage field to the MRS facility or the
repository. In essence this arrangement amounts to storage in a metal storage
cask, and, if needed, the cask could then be placed in service as part of tne
transportation fleet or serve as lag storage at the repository.

The system impacts of the dual-purpose cask are in many instances
identi;al with those of the metal storage-only cask. The potential additional
services of the dual-purpose cask, however, generate unique impacts.

The basic feasibility of the dual-purpose cask concept depends on its
certification for transportation use after extended periods in storage. Cur-

rent NRC interpretations of their regulations could preclude certification
under those circumstances. There is currently no evidence as to whether such
certification could be exoected in the future with any degree of confidence.

Dual-purpose casks could either be furnished to utilities by the DOE or
purchased by the utilities and later repurchased by the DOE. Several related

concerns of equity, quality control, and records pertaining to certification
would be involved in these proceedings.

The dual-purpose casks under consideration would weigh about 125 tons and
have a capacity of 24 PWR or 60 BWR integral assemblies or 40 PWR or 96 EWR
consolidated assemblies.

System development would be affected by the adoption of the dual-purpose
cask as design and engineering of the casks would have to be accelerated to
ensure that the casks are available to meet near-term storage needs while

maintaining compatibility with the transportation and repository systems that
are still being developed. Additionally, to gain full benefit from the use of
these casks in the regular transportation fleet, their development would need

,

to preempt the acquisition of most of the transportation-only cask fleet.*
,.

Dual-purpose casks would offer a minor reduction in the occupational and
4 public risk of radiation exposure as a result of eliminating the rehandling of

fuel at the reactors and the slight increase in cask capacity resulting in

fewer shipments,-
a
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THE RALPH M. PARSONS COMPANY
of CELAWARG wortamae Enc <nnesiconstructors

RIP,

E!5SITf80E!You September 24, 1984
<

' .l.'' OE3"!,i
P-0-7

Mr. L. C. Rouse
U. S. Nuclear Regulatory Commission
Wilste Building, Mail Stop FF-396
7915 Eastern Avenue
Silver Springs, MD 20910

Subject: Job No. 6440 - Monitored Retrievable Storage Facility
Submission of 70% Overall Project Review

Reference: Contract DE-AC06-85-RL10436

Gentlemen:
'

We are transmitting herewith one half size copy of the R & H Facility, Concrete
Cast Storage, Drywell Storage, and Utilities drawings for the 70% overall project
review. These drawings are listed in Attachment A.

I
iWe are transmitting this package directly to you per a request from DOE-RL

Operation Office in order to expedite the review process in anticipation of the
review meeting scheduled for October 22, 1984.

I

Very truly yours, ]

Y.
W. D. Woods
MRS Project Manager

WDW:jf

cc: R. B. Goranson - DOE i

G. S. Rokkan DOE-

PNLD. S. Jackson -

R. J. Hall - PNL
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ATTACHMENT A

DRAWING LIST

5,5.1 IMPROVEMENTS TO LAND

Architectural

H-3-54700 Site Arrangement Plan
Storage Concept I - Sealed Concrete Cask

Civil Drawings
'

H-3-54702 Key Plan, Legend & Notes
H-3-54703 Site Plan - Sheet 1

Storage Concept 1 - Sealed Concrete Casks
H-3-54704 Site Plan - Sheet 2
H-3-54705 Grading & Drainage Plan - Sheet 1
H-3-54706 Grading & Drainage Plan - Sheet 2
H-3-54707 Standard Details
H-3-54708 Key Plan - Alternate Storage Concept

5.5.2 RECEIVING AND HANDLING FACILITY

Architectural Drawings

H-3-54708 Overall Ground Level Plan
H-3-54709 Overall First Mezzanine Plan
H-3-54710 Overall Second Level Plan
H-3-54711 Overall Second Mezzanine Plan
H-3-54712 Overall Third Level Plan
H-3-54713 Overall Roof Plan
H-3-54714 Partial General Arrangement - Sheet 1

Ground Level Plan - Area I
-54714 Partial General Arrangement - Sheet 2

Ground Level Plan - Area II
-54714 Partial General Arrangement - Sheet 3

Ground Level Plan - Area III
-54714 Partial General Arrangement - Sheet 4

Ground Level Plan - Area IV
-54714 Partial General Arrangement - Sheet 5

Ground Level Plan - Area V
H-3-54715 Partial General Arrangement - Sheet 1

First Mezzanine Plan - Area I
-54715 Partial General Arrangement - Sheet 2

First Mezzanine Plan - Area IV
t Partial General Arrangement - Sheet 1H-3-54716

Second Level Plan - Area I
-54716 Partial General Arrangement - Sheet 2

Second Level Plan - Area II
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H-3-54716 Partial General Arrangement - Sheet 3
Second Level Plan - Area III & IV

H-3-54717 Partial General Arrangement - Sheet 1
Second Mezzanine Plan - Area I

-54717 Partial General Arrangement - Sheet 2
Second Kezzanine Plan - Area II

-54717 Partial General Arrangement - Sheet 3
Second Fezzanine Plan - Area III

H-3-54719 North & West Elevations
| H-3-54720 South and East Elevations

H-3-54721 Building Sections A, B, C, and D
H-3-54722 Building Sections E and F
H-3-54723 Building Sections G and H
H-3-54724 Building Sections J and K
H-3-54725 Building Sections L and M
H-3-54726 Building Sections N and P
H-3-54727 Wall Sections - Sheet 1

-54727 Wall Sections - Sheet 2
H-3-54728 Finish Schedule, Furniture and Equipment Schedule - Sheet 1

-54728 Finish Schedule, Furniture and Equipment Schedule - Sheet 2
-54728 Finish Schedule. Furniture and Equipment Schedule - Sheet 3
-54728 Finish Schedule, Furniture and Equipment Schedule - Sheet 4

H-3-54729 Door and Window Schedule
H-3-54737 Functional Flow Diagram - Level I
H-3-54738 Functional Flow Diagram - Level II
H-3-54739 Space Data Matrix - Sheet 1

-54739 Space Data Matrix - Sheet 2
-54739 Space Data Matrix - Sheet 3 ,

~54739 Space Data' Matrix - Sheet 4
-54739 Space Data Matrix - Sheet 5
-54739 Space Data Matrix - Sheet 6

,

Structural Drawings

H-3-54740 . General Notes & Typical Details '

H-3-54741 Foundation Plan
H-3-54742 First Mezzanine Floor Framing Plan |

H-3-54743 Second Floor Framing Plan
H-3-54744 Second Mezzanine Floor Framing Plan
H-3-54745 Third Floor Framing Plan
H-3-54746 Roof Framing Plan
H-3-54748 Framing Elevations
H-3-54749 Framing Elevations

Heating, Ventilating and Air Conditioning Drawings

H-3-54756 HVAC Legend, Symbols and Abbreviations - Sheet 1
H-3-54756 HVAC Legend, Symbols and Abbreviations - Sheet 2
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H-3-54757 Composite Air Flow Diagram - Sheet 1
-54757 Composite Air Flow Diagram - Sheet 2

H-3-54757 Composite Air Flow Diagram - Sheet 3
-54757 Composite Air Flow Diagram - Sheet 4
-54757 Composite Air Flow Diagram - Sheet 5

Composite Air Flow Diagram - Sheet 6-54757 Flow and Control Diagram - Outside Air Supply SystemH-3-54758 Flow and Control Diagram - Zone 1 and 2 Final Exhaust SystemH-3-54759 Flow and Control Diagram - Zone 3 and 4 Final-Exhaust SystemH-3-54760 Flow and Control Diagram - Hot Cell Exchange SystemH-3-54761 Flow and Control Diagram - Local Heating and Cooling System lH-3-54762
H-3-54763 Ducting Layouts - Sheet 1

Ducting Layouts - Sheet 2 - Second Floor Plan-54763
-54763 Ducting Layouts - Sheet 3 - Second Mezzanine Floor Plan

Ducting Layouts - Sheet 4 - Third Floor Plan-54763
-54763 Ducting Layouts - Sheet 5 - First Mezzanine Floor Plan

Supply Fan Room and Chiller Room LavoutsH-3-54764
Final Filter and Exhaust f aa Room Layouts - Sheet 1H-3-54765 Final Filter and Exhaust Fan Room Layouts - Sheet 2-54765 Remote Handling Filtration Room Layouts - Sheet 1H-3-54766 Remote Handling Filtration Room Layouts - Sheet 2-54766

H-3-54767 Miscellaneous HVAC Equipment Layouts |

Mechanical Process Drawings

Cooling Tower Water DistributionH-3-54773 Liquid Radwaste System Process Flow Diagram - Sheet 1H-3-54769 Liquid Radwaste System Process Flow Diagram - Sheet 2-54769 Solid /Offgas Radwaste System Process Flow Diagram
Decon Solution Preparation and Distribution Utility Flow Diagram |

H-3-54770
H-3-54771
H-3-54772 Washdown Water Utility Flow Diagram '

H-3-54768 Plant and Instrument Air
Piping and Instrument Diagram

H-3-54774 Steam Generation Utility Flow Diagram
Deionizer System Utility Flow DiagramH-3-54775 Water Sof tener System Utility Flow DiagramH-3-54776

H-3-54777 Inert Gas Systems Utility Flow Diagram
H-3-54778 Breathing Air System

Piping and Instrument Diagram
Washdown Water SystemH-3-54780 Piping and Instrument Diagram - Sheet 1
Washdown Water System .

-54780
Piping and Instrument Diagram - Sheet 2
8FW Storage Tank / Condensing Drum /F.O. TankH-3-54781 Piping and Instrument Diagram - Sheet 1
Chemical Treatment Tank-54781
Piping and Instrument Diagram - Sheet 2
Deaerator-54781
Piping and Instrument Diagram - Sheet 3

-

Steam Boiler - BOL 650A-54781
Piping and Instrument Diagram - Sheet 4
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H-3-54782 Decon Solution Preparation
Piping and Instrument Diagram - Sheet 1

H-3-54782 Decon Solution Preparation
Piping and Instrument Diagram - Sheet 2

H-3-54783 Water Softener System
Piping and Instrument Diagram

H-3-547B4 Deionizer System
Piping and Instrument Diagram - Sheet 1

-54784 Deionizer System
Piping and Instrument Diagram - Sheet 2

H-3-54785 Liquid Radwaste Collection Vessel
Piping and Instrument Diagram

H-3-54786 Liquid Radwaste Collection Vessel
Piping and Instrument Diagram

H-3-54787 Liquid Radwaste Oil Separators
Piping and Instrument Diagram

H-3-54788 Liquid Radweste Evaporator Feed Tank
Piping and Instrument Diagram

H-3-54789 Liquid Radwaste Evaporators
Piping and Instrument Diagram

H-3-54790 Liquid Radwaste Evaporator Condensate Hold Tank
Piping and Instrument Diagram

H-3-54791 Liquid Radwaste Ion Exchangers
Piping and Instrument Diagram

H-3-54792 Treated Liquid Radwaste Storage Vessels
Piping and Instrument Diagram

H-3-54793 Cask Vent-off-Gas Monitoring / Sampling System
Piping and Instrument Diagram

H-3-54794 Freon Supply System - Sheet 1
Piping and Instrument Diagram

Piping Drawings

H-3-54818 Plant, Instrument and Breathing Air - Sheet 1
Ground Level Plan

-54818 Plant, Instrument and Breathing Air - Sheet 3
Second Level Plan

-54818 Plant, Instrument and Breathing Air - Sheet 4
Second Mezzanine Plan

-54818 Plant, Instrument and Breathing Air - Sheet 5
Third Level

H-3-54819 Decon Solution and Wash Water - Sheet 1
Ground Level Plan

-54819 Decon Solution and Wash Water - Sheet 3
Second Level Plan

! -54819 Decon Solution and Wash Water - Sheet 4
Second Mezzanine Plan

-54819 Decon Solution and Wash Water - Sheet 5
Third Level Plan -

.

-
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H-3-54820 ' Steam and Condensate - Sheet 1
Ground Floor Plan :

-54820 Steam and Condensate - Sheet 3 '

Second Level Plan
H-3-54820 Steam and Condensate - Sheet 4

Second Mezzanine Plan
-54820 Steam and Condensate - Sheet 5

Third Level Plan
H-3-54821 Cooling, Potable and Process Water - Sheet 1

,

!

Ground Level Plan ;

H-3-54822 Radwaste Drain - Sheet 1 |Ground Level Plan <

-54822 Radwaste Drain - Sheet 3 '

Second Level Plan
-54822 Radwaste Drain - Sheet 4

Second Mezzanine Plan
-54822 Radweste Drain - Sheet 5

Third Level Plan .t

. H-3-54823 Process Sewer
Ground Level Plan

H-3-54824 Details - Sheet 1
-54824 Details - Sheet 2

H-3-54825 Drawing Location Plan - Sheet 1
Ground Level Plan

-54825 Drawing Location Plan - Sheet 2 j
,

Second Level Plan
|

H-3-54826 Compressor Room - Sheet 1
Ground Level Plan '

,

-54826 Compressor Room - Sheet 2
Elevation

H-3-54827 Aqueous Make-up and Wash Water - Sheet 1
Ground Level Plan

-54827 Aqueous Make-up and Wash Water - Sheet 2
Elevations

H-3-54828 Boiler Room - Sheet 1
Ground Level Plan

-54828 Boiler Room - Sheet 2
Sections

H-3-54829 Liquid Radwaste - Sheet 1
Ground Level Plan

-54829 Liquid Radwaste - Sheet 2
<

Elevations
-54829 Liquid Radwaste - Sheet 3

Sections
H-3-54838 Cooling Tower - Sheet 1

Ground Level Plan and Elevation
-54838 Cooling Tower - Sheet 2

Sections ,

~

,
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Electrical Drawings

H-3-54866 Symbol List and Abbreviations
H-3-54868 Single Line Diagram - Sheet 1

-54B68 Single Line Diagram - Sheet 2
H-3-54869 Single Line Diagram
H-3-54870 Single Line Diagram - Sheet 1

-54870 Single Line Diagram - Sheet 2
H-3-54871 Single Line Diagram - Sheet 1

-54871 Single Line Diagram - Sheet 2

Mechanical Specialities

H-3-54872 Washdown Area
Plan and Elevation

H-3-54873 Washdown Area
Elevation, Section and Details

H-3-54893 First-Stage HEPA Filter Handling System
SK-MS-19 Solid Radwaste

Decon Equipment Assembly

SK-MS-20 Solid Radwaste
HEPA Filter System System Arrangement

SK-MS-21 HEPA Filter Handling Arrangement
Section and Elevation

SK-MS-22 Solid Radwaste
Equipment Arrangement Elevation

SK-MS-23 Solid Radwaste
Equipment . Arrangement Elevation

SK-MS-24 Solid Radwaste Equipment Arrangement
Grout Mixer Elevation

Material Handling

R&H Building Material Equipment flow Diagram - Sheet 1H-3-54899 R&H Building Material Equipment Flow Diagram - Sheet 2-54899
R&H Building Material Equipment Flow Diagram - Sheet 3-54899
R&H Building Material Equipment Flow Diagram - Sheet 4-54899
R&H Building Material Equipment Flow Diagram - Sheet 5-54899
R&H Building Material Equipment Flow Diagram - Sheet 6-54899
R&H Building Material Equipment Flow Diagram - Sheet 7-54899
R&H Building Equipment L/0 and Arrangement - Sheet 1H-T-54900 R&H Building Equipment L/0 and Arrangement - Sheet 254900
EH Building Equipment L/0 and Arrangement - Sheet 3

~

-54900
F4H Building Equipment L/0 and Arrangement - Sheet 4-54900
R&H Building Equipment L/0 and Arrangement - Sheet 5-54900
R&i! Building Equipment L/0 and Arrangement - Sheet 6-54900

H-3-54901 Spent Fuel Cask Cart - Sheet 1
-54901 Spent Fuel Cask Cart - Sheet 2

H-3-54903 Spent Fuel Canister

A-6



. .

'

i-
.

|
|

H-3-54904 Canister Over Pack - Sheet 1
-54904 Canister Over Pack - Sheet 2

H-3-54906 Canister Opending and Cutting Station
H-3-54907 Weld Station Interface
H-3-54908 Ultrasonic Test Equipment
H-3-54909 BWR Secondary Waste Removal System
H-3-54910 Swipe Station Upender and Swipe Dispenser
H-3-54911 Fuel Consolidation System Downender
H-3-54912 Fuel Consolidation System Clamping Moduh: - Sheet 1

-54912 Fuel Consolidation System Clamping Module - Sheet 2
-54912 Fuel Consolidation System Clamping Module - Sheet 3
-54912 Fuel Consolidation System Clamping Module - Sheet 4
-54912 Fuel Consolidation System Clamping Module - Sheet 5
-54912 Fuel Consolidation System Clamping Module - Sheet 6

H-3-54913 Fuel Consolidation System Rod Extraction and Reordering -Sheet 1
-54913 Fuel Consolidation System Rod Extraction and Reordering -Sheet 2 1

-54913 Fuel Consolidation System Rod Extraction and Reordering -Sheet 3
-54913 Fuel Consolidation System Rod Extraction and Reordering -Sheet 4
-54913 Fuel Consolidation System Rod Extraction and Reordering -Sheet 5
-54913 Fuel Consolidation System Rod Extraction and Reordering -Sheet 6

H-3-54914 Fuel Consolidation System Equipment General Assembly
H-3-54915 Fuel Consolidation System Laser Disassembly Equipment - Sheet 1

-54915 Fuel Consolidation System Laser Disassembly Equipment - Sheet 2
I

-54915 Fuel Consolidation System Laser Disassembly Equipment - Sheet 3
-54915 Fuel Consolidation System Laser Disassembly Equipment - Sheet 4 j

I
H-3-54917 Fuel Consolidation System Intact Fuel

J

and Recovery Upender - Sheet 1
-54917 Fuel Consolidation System Intact Fuel

and Recovery Upender - Sheet 2
H-3-54918 Fuel Consolidation System Disassembly and Module Lifting Rig |

|
H-3-54919 Hot Cell Overhead Crane Outline
H-3-54920 Homo Polar Generator Welding System
H-3-54924 Carousel Canister Supply Rack - Sheet 1

-54924 Carousel Canister Supply Rack - Sheet 2
H-3-54929 Secondary Shredded Waste Transfer Equipment - Sheet 1

-54929 Secondary Shredded Waste Transfer Equipment - Sheet 2 |

H-3-54930 Secondary Shredded Waste Drum Transfer and Lifting Equipment |

H-3-54931 Spent Fuel Cask Outline - Sheet 1
-54931 Spent Fuel Cask Outline - Sheet 2 ,

H-3-54932 Hot Cell Access Ports - Unioading Port Plug Sheet 1

-54932 Hot Cell Access Ports - Unloading Port Plug - Sheet 2
-54932 Hot Cell /ccess Ports - Unloading Port Plug - Sheet 3

H-3-54933 Hot Cell Maintenance Hatches
H-3-54935 Pneumatic Transfer Tube System
H-3-54936 Maintenance Hatch Jacking Mechanism - Sheet 1

-54936 Maintenance Hatch Jacking Mechanism - Sheet 2
H-3-54937 In Process Lag Storage - Sheet 1

-54937 In Process lag Storage - Sheet 2
-54937 In Process Lag Storage - Sheet 3
-54937 In Process Lag Storage - Sheet 4
-54937 In Process tag Storage - Sheet .3

A-7

-
j



; . ._ __ _ _

|
'

-. ,

'

Lif ting Yoke for REA-2023 Cask - Sheet 1H-3-54938 Lif ting Yoke for REA-2023 Cask - Sheet 2-54938 Unloading Port Plug Jack - Sheet 1H-3-54939 Unicading Port Plug Jack - Sheet 2-54939 Drum Lif ting Cage-Non Fuel BearingH-3-54940 Drum Cage Support ApparatusH-3-54941 Homo Polar Generator Welding Station - Sheet 1
H-3-54942 Homo Polar Generator Welding Station - Sheet 2-54942 Contamination Control Adapters - Sheet 1
H-3-54943 Contamination Control Adapters - Sheet 2-54943 Contamination Control Adapters - Sheet 3-54943
H-3-54944 Upender Module Storage Rack

H-3-54945 Grapple Layout
fuel Handling GrappleH-3-54946
Contamination Control Hot Cell Access PortsH-3-54947 Cask Contamination Barrier AssemblyH-3-54948

5.5.3 CONCRETE CASK STDRAGE

Civil Drawings

H-3-54979 Plot and Utility Plan
H-3-54980 Grading and Drainage Plan
H-3-54981 Sections and Details

Material Handling Drawings

Concrete Cask Haterial Flow Diagram - Sheet 1
Concrete Cask Material Flow Diagram - Sheet 2H-3-549B4

-54984 Material Handling Transporter Concrete Cask
H-3-54985 Concrete Casks Layout - Sheet 1 ,

H-3-549B6 Concrete Casks Layout - Sheet 2
'

-54986 Concrete Casks Layout - Sheet 3-54986 Concrete casks Layout - Sheet 4-54986 Concrete tasks Layout - Sheet 5
Concrete Casks Handling / Lifting Fixture - Sheet 1-54986 '

Concrete Casks Handling / Lifting Fixture - Sheet 2H-3-54987
-54987 Transportable Cask Storage Arrangement

H-3-54988 Transportable Cask Storage Cradles
H-3-54989

Electrical Drawings

H-3-55024 Symbol List and Abbreviations
H-3-55026 Single Line Diagram
H-3-55027 Single Line Diagram

5.5.4 DRYWELL STORAGE

Civil Drawings
.

General Plot and Utility Plan
H-3-55029 Typical Grading Plan .

H-3-55030 General Grading and Drainage P.Jan
H-3-55031
H-3-55032 Typical Grading Plan
H-3-55033 Sections and Details

0-m
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7Material Handling Drawings
"I'

H-3-55034 Drywell Material Flow Diagram '
H-3-55035 Drpell Layout - Sheet 1

-55035 Drywell Layout - Sheet 2
Transfer / Transport VehicleH-3-55036

H-3-55037 Drywell Canister Transfer Shield
H-3-55038 16.00 Drywell Liner
H-3-55039 30.00 Drywell Liner
H-3-55040 16.00 Drywell Assembly

30.00 Drywell AssemblyH-3-55041 16.00 Drywell Shield Plug AssemblyH-3-55042 30.00 Drywell Shield Plug Assembly
H-3-55043
H-3-55044 Drywell Cover Plate Assemblies
H-3-55045 16.00 Drpell Installation
H-3-55046

30.00 Drywell Installation
Temporary Drywell Cover

Drywell Storage Arrangement ( Arid Site)Drywell Storage Arrangement (Warm Wet and Cold Site)
H-3-55047
H-3-55048
H-3-55049

5.5.8 UTILITIES

Civil Drawings ,

-

Water System - Utility Flow DiagramH-3-55144 Sanitary Sewer System - Utility Flow DiagramH-3-55145 Process Sewerage Treatment - Utility Flow Diagram
H-3-55146 underground Utility Plan - Sheet 1 --

H-3-55147 Underground Utility Plan - Sheet 2H-3-55148

Mechanical Processw Drawings

H-3-55165 Plant and Instrument Air
Piping and Instrument Diagram

H-3-55167 Plant and Instrument Air
Piping and Instrument Diagram

H-3-55169 Site Utilities Distribution
Flow Diagram

H-3-55167 Plant and Instrument Air
Piping and Instrument Diagram

H-3-55170 Fuel Sysf. ems
Utility Flow Diagram
Compressed Air Systems - Sheet 1.

H-3-55171 Utility Flow Diagram
Compressed Air Systems - Sheet 2

H-3-55171 Utility Flow Diagram
H-3-55172 Hot Water Boilers

Utility Flow Diagram
H-3-55173 Retention Drain System -

Utility Flow Diagram * , .

H-3-55174 Process Sewer System
Utility Flow Diagram

$
I
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Radwaste Drain Sys' tem - Lttility Flow Diagram |H-3-55175
H-3-55176 Oily Sewer System - Utility Flow Diagram
H-3-55177 Legend - Sheet 1

-55177 Legend - Sheet 2
H-3-55178 Fuel 0.1 Distribdlon

Piping and instrument Diagram
'

H-3-55179 Retention Drain System
Piping and Instrument Diagram

H-3-55180 Process Sewer - Sheet 1 |

Piping and Instrument Diagram
'

3

-55180 Process Sewer - Sheet 2
. Piping and Instrument Diagram
!

H-3-55183 Retention Drain System ,

'

Piping and Instrument Diagram
H-3-55181 Radwaste Drain System

Piping and Instrument Diagram .

!

H-3-55182 Cooling Tower
Piping and Instrument Diagram

'

H-3-55184 Water System - Sheet 1
Piping and Instrument Diagram ,

-55184 Water System - Sheet 2
Piping and Instrument Diagram |

Site Utilities Interconnecting Distribution - Sheet 1 !

H-3-55185
Piping and Instrument Diagram i

Site Utilities Interconnecting Distribution - Sheet 2-55185
Piping and Instrument Diagram
Site Utilities Interconnecting Distribution - Sheet 3-55185
Piping and Instrument Diagram c.

Site Utilities Interconnecting Distribution - Sheet 4-55185
Piping and Instrument Diagram

Electrical Drawings

Symbol List and AbbreviationsH-3-55194 Distribution Plan, Underground PowerH-3-55195
H-3-55197 Generator and 5 kV SWGR

Single Line Diagram Sheet 1
-55197 Generator and 5 kV SWGR

Single Line Diagram Sheet 2
Main Substation and Equipment Location Plan

H-3-55199

.

.
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Appendix A - Summary Table for the Selection of Potentially Ad

Reg
Guide

No. Regulatorv Guide Title (Issuance / Revision Date)

Division 1 (Power Reactors)
I

1.1 Net Positive Suction Head for Emergency Core Cooling and Containment Hem
System Pumps (12/70)

1.2 Thermal Shock to Reactor Pressure Vessels (12/70)

1.3 Assumptions Used for Evaluating the Potential Radiological Consequences
of Coolant Accident for Boiling Water Reactors (Revision 2, 6/74)

,
1.4 Assumptions Used for Evaluating the Potential Radiological Consequences

of Coolant Accident for Pressurized Water Reactors (Revision 2, 6/74)'

1.5 Assumptions Used for Evaluating the Potential Radiological Consequences
Line Break Accident for Boiling Water Reactors (Safety Guide 5, 3/71)

1.6 Independence Between Redundant Standby (Onsite) Power Sources and Betwee
Distribution Systems (Safety Guide 6, 3/71)

1.7 Control of Combustible Gas Concentrations in Containment Following a Los

Coolant Accident (Revision 2, 11/78)

1.8 Personnel Selection and Training (Revision I-R, 5/77)

1.9 Selection, Design, and Qualification of Diesel-Generator Units Used as (
(Onsite) Electric Power Systems at Nuclear Power Plants (Revision 2, 124

1.10 Withdrawn-See 46 FR 37579, 7/21/81
,

1.11 Instrument Lines Penetrating Primary Reactor Containment (2/72)

,

1.12 Instrumentation for Earthquakes (Revision 1, 4/74)

1.13 Spent Fuel Storage Facility Design Basis (Revision 1, 12/75)

1.14 Reactor Coolant Pump Flywheel Integrity (Revision 1, 8/75)

1.15 Withdrawn-See 46 FR 37579, 7/21/81

1.16 Reporting of Operating Information - Appendix A Technical Specificationc
(Revision 4, 8/75)

1.17 Protectica of Nuclear Power Plagt.s, AgaipsesIndustrial Sabotage (Revisiog
paw 1 a

gEMDN5
(n ~ n: iA N

| f,

Y

yn islak 9n
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Page A-1
.

TV 16l C U
|ptable Regulatory Guides (Listed in Numerical Order) *7/'g 'gy-j

Applicability / i
Techneial Review Categorized |

Section Subject Remarks i

!
Regulatory Guides :

1 Removal Not Applicable - Reactor Design |
Specific !

i

Not Applicable - Reactor Design |

MQ d Specific |Q g) '' u lr.
Ef a Loss Not Applicable Ltj S5 Reactor Design ||- p,3 g fj D., y Specific |

@CM N2 !:sf a Loss Not Applicable ,2 g - j y. Reactor Design

eg g n {{ Specific ,

mf a Steam Not Applicable -* Reactor Design

Specific
I

E Their 3.2.2.1 Electrical and Power - I

Supply Systems

3 of Not Applicable - Reactor Design |
Specific

3.2.22.1 Personnel Training -

landby 3.2.2.2 Electrical and Power -

F9) Supply Systems

Not Applicable - Reactor Design
Specific /With-
drawal '

| Not Applicable - Reactor Design |

| Specific

3.2.17.1 Seismic Design -

| 3.2.5.1 Storage and Handling -

Not Applicable - Reactor Design |

Specific

Not Applicable - Withdrawn

3.2.10.1 Accidents -

4

:1, 6/73) 3.2.19.1 Safeguard and -

Security

9yos2Yo3to <
. ..-

:
_. _ _ - - -
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Appendix A - Summary Table for the Selection of Potentially Adaptab.

Reg
Guide

No. Regulatory Guide Title (Issuance / Revision Date)

Division 1 (Power Reactors)

1.18 Withdrawn-See 46 FR 37579, 7/21/81

1.19 Withdrawn-See 46 FR 37579, 7/21/81

1.20 Comprehensive Vibration Assessment Program for Reactor Internals During
Preoperational and Initial Startup Testing (Revision 2, 5/76)

1.21 Measuring, Evaluating, and Reporting Radioactivity in Solid Wastes and %
of Radioactive Materials in Liquid and Gaseous Effluents from Light-Wate
Nuclear Power Plants (Revision 1, 6/74)

1.22 Periodic Testing of Protection System Actuation Functions (Safety Guide

1.23 Onsite Meteorological Programs (2/72)

1.24 Assumptions Used for Evaluating the Potential Radiological Consequences
Pressurized Water Reactor Radioactive Gas Storage Tank Failure
(Safety Guide 24, 3/72)

1

1.25 Assumptions Used for Evaluating the Potential Radiological Consequences

llandling Accident in the Fuel Handling and Storage Facility for Boiling |
Pressurized Water Reactors (Safety Guide 25, 3/72) '

l.26 Quality Group Classifications and Standards for Water , Steam , and Radie
Waste-Containing Components of Nuclear Power Plants (Revision 3, 2/76) j

1.27 Ultimate Heat Sink for Nuclear Power Plants (Revision 2,1/76)
I

1.28 Quality Assurance Program Requirements (Design and Construction) (Revis$
1

1.29 Seismic Design Classific.ation (Revision 3, 9/78)
'

1.30 Quality Assurance Requirements for the Installation, Inspection, and Tea
Instrumentation and Electric Equipment (Safety Guide 30, 8/72)

1.31 Control of Ferrite Content in Stainless Steel Weld Metal (Revision 3, 4/
1

1

1.32 Criteria for Safety-Related Electric Power Systems for Nuclear Power
Plants (Revision 2, 2/77) j

1

1.33 Quality Assurance Program Requirements (Operation) (Revision 2, 2/78)
'

|

I

..

L
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Page A-2

Le Regulatory Guides (Listed in Numerical Order) (Cont'd)

Applicability /

Technical Review Categorized
Section Subject Remarks

Regulatory Guides

Not Applicable - Withdrawn

Not Applicable - Withdrawn

Not Applicable - Reactor Design
Specific

31 eases 3.2.11.1 Radiological Assessment -

,

c-Cooled '

22 , 2/72 ) 3.2.3.1 Instrumentation and -

Control

3.2.14.1 Meteorology -

af a Not Applicable - Reactor Design
Specific

ANSTEC
af a Fuel 3.2.11.2 Radiological Assessment
and APER.T.U RE

j Ckbb
active 3.2.4.1 Mechanical Systems / ggg AvaHa'de on ,

Components Apertine Ontd ,

Not Applicable - Reactor Design
Specific

on 2, 2/79) 3.2.23.1 Quality Assurance -

,

3.2.17.2 Seismic Design -

.

,

ting of 3.2.23.2 Quality Assurance -

.

~i8 ) 3.2.9.1 Materials -

!

3.2.2.3 Electrical and -

Power Supply Systems

3.2.23.3 Quality Assurance -

.

i

|

!

l

7 y'oS2 403fC - |
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Appendix A - Summary Table for the Selection of Potentially Adaptaf

Reg
Guide

No. Regulatory Guide Title (Issuance / Revision Date) i

Division 1 (Power Reactors)

1.34 Control of Electroslag Weld Properties (12/72)

1.35 Inservice Inspection of Ungrouted Tendons in Prestressed Concrete i
'Containment Structures (Revision 2, 1/76)
i

1.36 Nonmetallic Thermal Insulation for Austenitic Stainless Steel (2/73)
'

l.37 QualityAssuranceRequirementsforCleaningofFluidSystemsandAssocif
Components of Water-Cooled Nuclear Power Plants (3/73)

1.38 Quality Assurance Requirements for Packaging, Shipping, Receiving, Storg
Handling of Items for Water-Cooled Nuclear Power Plants (Revision 2, 5/3

1.39 Housekeeping Requirements f or Water-Cooled Nuclear Power Plants (Revisi@

1.40 Qualification Tests of Continuous-Duty Motors Installed Inside the Cont (
of Water-Cooled Nuclear Power Plants (3/73)

1.41 Preoperational Testing of Redundant On-Site Electric Power Systems to V(
Proper Load Group Assignments (3/73)

1.42 Withdrawn-See 41 FR 11891, 3/22/76

1.43 Control of Stainless Steel Weld Cladding of Low-Alloy Steel Components

1.44 Control of the Use of Sensitized Stainless Steel (5/73)

1.45 Reactor Coolant Pressure Boundary Leakage Detection Systems (5/73)
|
l

1.46 Protection Against Pipe Whip Inside Containment (5/73)
(Withdrawn, 3/85)

1.47 Bypassed and Inoperable Status Indication for Nuclear Power Plant Safetz
(5/73) l

1.48 Design Limits and Loading Combinations for Seismic Category I Fluid Sys
Components (5/73) (Withdrawn;, 3/85)

1.49 Power Levels of Nuclear Power Plants (Revision 1, 12/73)

1.50 Control of Preheat Temperature for Weldlng of Low-Alloy Steel (5/73) !

1.51 Withdrawn-See 40 FR 30510, 7/21/75

. ~ .

. _ _ _
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le Regulatory Guides (Listed in Numerical Order) (Cont'd)

Applicability /
Technical Review Categorized

Section Subject Remarks

Regulatory Guides

3.2.9.2 Materials -

Not Applicable g g t y's Reactor Design
Specific"'

APERTURE
Not Applicable ggg Reactor Design

Specifici

ted Not Applicable /41so Av:SaLM cn Reactor Design
/,perture Cad Specific

ge and 3.2.23.4 Quality Assurance -

F)

m 2, 9/77) 3.2.10.2 Accidents -

inment Not Applicable - Reactor Design
Specific

rify 3.2.2.4 Electrical and Power - |

Supply Systems

Not Applicable - Withdrawn
i

5/73) 3.2.9.3 Materials -

,

2

3.2.9.4 Materials -

Not Applicable - Reactor Design ;

Specific j
|

Not Applicable - Reactor Design ]
Specific /With- |
drawn

|

Systems 3.2.3.2 Instrumentation and -

|
Control |

!

Im Not Applicable - Withdrawn )
!

Not Appliceble - Reactor Design
Specific

3.2.9.5 Materials

Not Applicable - Withdrawn

Nor2V03/0 -
. , . .
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! Appendix A - Summary Table for the Selection of Potentially Adaptah

! Reg
Guide

No. Regulatory Guide Title (Issuance / Revision Date)
_

Division 1 (Power Reactors)
I

1.52 Design, Testing, and Maintenance Criteria for Post Accident Engineered-9
Atmosphere Cleanup System Air Filtration and Adsorption Units of Light-d
Nuclear Power Plants (Revision 2, 3/78)

1.53 Application of the Single-Failure Criterion to Nuclear Power Plant Prote
Systems (6/73)

1.54 Quality Assurance Requirements for Protective Coatings Applied to Water-
Nuclear Power Plants (6/73)

1.55 Withdrawn-See 46 FR 37579, 7/21/81 ,

1

1.56 Maintenance of Water Purity in Boiling Water Reactors (Revision 1, 7/781

1.57 Design Limits and Loading Combinations for Metal Primary Reactor Contaig
System Components (6/73) '

l.58 Qualification of Nuclear Power Plant Inspection, Examination, and Testi
(Revision 1, 9/80)

1

I
1.59 Design Basis Floods for Nuclear Power Plants (Revision 2, 8/77)

,

1.60 Design Response Spectra for Seismic Design of Nuclear Power Plants
(Revision 1, 12/73)

1.61 Damping Values for Seismic Design of Nuclear Power Plants (10/73)

1.62 Manual Initiation of Protective Actions (10/73)

1.63 ElectricPenetrationAssembliesinContainmentStructuresforLight-Watk
Nuclear Power Plants (Revision 2, 7/78)

1.64 Quality Assurance Requirements for the Design of Nuclear Power Plants
(Revision 2, 6/76)

1.65 Materials and Inspections for Reactor Vessel Closure Studs (10/73)

1.66 Withdravn-See 42 FR 54478, 10/6/77
|

I

1.67 Withdrawn, 4/83 |

|
i

. - . -- I

v



-

Page A-4

Le Regulatory Guides (Listed in Numerical Order) (Cont'd)

Applicability /
Technical Review Categorized

Section Subject Remarks

Regulatory Guides

ifety-Feature 3.2.6.1 Ventilation -

tter-Cooled

: tion 3.2.3.3 Instrumentation and -

Control

:ooled 3.2.23.5 Quality Assurance -

Not Applicable - Withdrawn

Not Applicable - Reactor Design
Specific

nent Not Applicable - Reactor Design
Specific

r, Personnel 3.2.22.2 Personnel Training -

ANSTEC
3.2.15.1 Flood Protection Ap{g j gg
3.2.17.4 Seismic Design [ ([k[3[)

AISO Avatathe en3.2.17.5 Seismic Design Apeittni Card

3.2.3.4 Instrumentation and -

Control

r-Cooled Not Applicable - Reactor Design
Specific

3.2.23.6 Quality Assurance -

Not Applicable - Reactor Design
Specific

Not Applicable - Withdrawn

Not Applicable - Withdrawn

No D @ 2/0 -
-
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Appendix A - Summary Table for the Selection of Potentially Adaptal

Reg .

Guide
No. Regulatory Guide Title (Issuance / Revision Date)

Division 1 (Power Reactors)

1.68 Initial Test Programs for Water-Cooled Reactor Power Plants (Revision 2,

1.68.1 Preoperational and Initial Startup Testing of Feedwater and Condensate 2
for Boiling Water Reactor Power Plants (Revision 1, 1/77)

1.68.2 Initial Startup Test Program to Demonstrate Remote Shutdown Capability f
Water-Cooled Nuclear Power Plants (Revision 1, 7/78)

1.68.3 Preoperational Testing of Instrument and Control Air Systems (4/82)

1.69 Concrete Radiation Shields for Nuclear Power Plants (12/73)

1.70 Standard Format and Content of Safety Analysis Reports for Nuclear Poweg
(Revision 3, 11/78)

1.71 Welder Qualification for Areas of Limited Accessibility (12/73)

1.72 Spray Pond Piping Made f rom Fiberglass-Reinforced Thermosetting Resin
(Revision 2, 11/78)

1.73 Qualification Tests of Electric Valve Operators Installed Inside the Cog
of Nuclear Power Plants (1/74)

1.74 Quality Assurance Terms and Definitions (2/74)

1.75 Physical Independence of Electric Systems (Revision 2, 9/78)

1.76 Design Basis Tornado for Nuclear Power Plants (4/74)

1.77 Asumptions Used for Evaluating a Control Rod Ejection Accident For Prest
Reactors (5/74)

1.78 Assumptions for Evaluating the Habitability of a Nuclear Power Plant Co(
Room During a Postulated Hazardous Chemical Release (6/74)

1.79 PreoperationalTestingofEmergencyCoreCoolingSystemsforPressurized
Reactors (Revision 1, 9/75)

1
,

1.80 (Withdrawn-See 47 FR 192.8 5/4/82) ReissuedasRegulatoryGuide1.68.3,)
renumbered revision to this guide with an expanded scope that addressesji

| air systems (4/82)

,~ n

_ _ _ _ _ _ _ _
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le Regulatory Guides (Listed in Numerical Order) (Cont'd) i

1

Applicability / |

Technical Review Categorized )
Section Subject Remarks |

1

Regulatory Guides j

8/78) Not Applicable Reactor Design
ANSTEC

,

Specific

APERTURP I
ystems Not Applicable Reactor Design

7,Mb b Specific j
3g

G V
y

or Not Applicable ,Ai90 Avnll-bk t,r, Reactor Design

,t' Aperturo Card Specific

Not Applicable - Reactor Design
Specific j

3.2.13.1 Shielding -

Plants Not Applicable - Reactor Design
Specific

,

3.2.9.6 Materials - ;

Not Applicable - Reactor Design

Specific j

tainment Not Applicable - Reactor Design |
Specific !

3.2.23.7 Quality Assurance - f
,

t

3.2.2.6 Electrical and Power - |
Supply Systems [

3.2.16.1 Tornado - !

urized Water Not Applicable - Reactor Design
;

Specific

2rol 3.2.10.3 Accidents -

!
>

Water Not Applicable - Reactor Design !
Specific

Not Applicable - Withdrawn j
sontrol ,

i
!

|

| *

9#5240310 c
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Appendix A - Summary Table for the Selection of Potentially AdaptaQ

Reg
Guide

No. Regulatory Guide Title (Issuance / Revision Date)

Division 1 (Power Reactors)

1.81 Shared Emergency and Shutdown Electric Systems for Multi-unit Power Pla
(Revision 1, 1/75)

1.82 Sumps for Emergency Core Cooling and Containment Spray Systems (6/74)

1.83 Inservice Inspection of Pressurized Water Reactor Steam Generator Tubes
(Revision 1, 7/75)

1.84 Design and Fabrication Code Case Acceptability-ASME Section III, Divisic
(Revision 22, 7/84)

1.85 Materials Code Case Acceptability - ASME Section III, Division 1.
(Revision 22, 7/84)

1.86 Termination of Operating Licenses for Nuclear Reactors (6/74)

1.87 Guidance for Construction of Class 1 Components in Elevated-Temperature
(Supplement to ASME Section III Code Cases 1592, 1593, 1594, 1595, and 3
(Revision 1, 6/75)

1.88 Collection, Storage, and Maintenance of Nuclear Power Plant Quality Asso
(Revision 2, 10/76)

1.89 Fnvironmental Qualification of Certain Electric Equipment Important to S
Power Plants (Revision 1, 6/84)

1.90 Inservice Inspection of Prestressed Concrete Containment Structures witli
Tendont (Revision 1, 8/77)

1.91 Evaluations of Explosions Postulated to Occur on Transportation Routes N
Power Plant Sites (Revision 1, 2/78)

1.92 Combining Modal Responses and Spatial Components in Seismic Response Ana
(Revision 1, 2/76)

1.93 Availability of Electric Power Sources (12/74)

1.94 Quality Assurance Requirements for Installation, Inspection, and Testing
Structural Concrete and Structural Steel During the Construction Phase o
Nuclear Power Plants (Revision 1, 4/76)

1.95 Protection of Nuclear Power Plant Control Room Operators Against an Acci
Chlorine Release (Revision 1, 1/77)

_ _ - _ - _ _ _ _ _ _ _ _ _
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1e Regulatory Guides (Listed in Numerical Order) (Cont'd)

Applicability
Technical Review Categorized

Section Subject Remarks

Regulatory Guides

ts Not Applicable - Reactor Design
Specific

Not Applicable - Reactor Design
Specific

Not Applicable - Reactor Design
Specific

n 1. Not Applicable ANSTEC Reactor Design

APERTURE Specific

Not Applicable C,MC Reactor Design
Specific

Also Aval!cb!c on
Not Applicable Aperture Card Reactor Design

Specific

leactors Not Applicable - Reactor Design

396) Specific

rance Records 3.2.23.8 Quality Assurance -

afety for Nuclear 3.2.2.7 Electrical and Power -

Supply Systems

Grouted Not Applicable - Reactor Design
Specific

sar Nuclear 3.2.10.4 Accidents -

lysis 3.2.17.6 Seismic Design -

3.2.2.8 Electrical and Power -

Supply Systems

of 3.2.23.9 Quality Assurance -

f

fental 3.2.10.5 Accidents -

N0524'0310 -
.. .
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Appendix A - Summary Table for the Selection of Potentially Adaptah

Reg
Guide

No. Regulatory Guide Title (Issuance / Revision Date)

i

Division 1 (Power Reactors)|

1.96 DesignofMainSteamIsolationValveLeakageControlsystemsforBoilind
Reactor Nuclear Power Plants (Revision 1, 6/76)

1.97 Instrumentation for Light-Water-Cooled Nuclear Power Plants to Assess PL
Environs Conditions During and Following an Accident (Revision 3, 5/83)

i

1.98 Assumptions Used for Evaluating the Potential Radiological Consequences
Radioactive Offgas System Failure in a Boiling Water Reactor (3/76) j,

1.99 Effects of Residual Elements on Predicted Radiation Damage to Reactor V$
Materials (Revision 1, 4/77)

1.100 Seismic Qualifications of Electric Equipment for Nuclear Power Plants I

(Revision 1, 8/77) |

1.101 Emergency Planning and Preoaredncss for Nuclear Power Reactors (Revisiot

1.102 Flood Protection for Nuclear Power Plants (Revision 1, 9/76)

1.103 Withdrawn-See 46 FR 37579, 7/21/81

1.104 (Withdrawn-See 44 FR 49321, 8/22/79) See NUREG-0554, " Single-Failure-Pr(
for Nuclear Power Plants."

1.105 Instrument Setpoints (Revision 1, 11/76)

1.106 Thermal Overload Protection for Electric Motors on Motor-Operated Valve (
(Revision 1, 3/77)

1.107 Qualifications for Cement Grouting for Prestressing Tendons in Containst
Structures (Revision 1, 2/77) '

l.108 Periodic Testing of Diesel Generators Units Used as Onsite Electric Powd
at Nuclear Power Plants (Revision 1, 8/77)

1.109 Calculation of Annual Doses to Man from Routine Releases of Reactor Eff3
the Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix I
(Revision 1, 10/7'7)

1.110 Cost-Benefit Analysis for Radwaste Systems for Light-Water-Cooled Nucleg
Reactors (3/76)

+.
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le Regulatory Guides (Listed in Numerical Order) (Cont'd)

Applicability /
Technical Review Categorized

Section Subject Remarks

Regulatory Guides

Water Not Applicable - Reactor Design

Specific

ant and 3.2.3.5 Instrumentation and -

Control

af a 3.2.11.3 Radiological Assessment -

,

ssel Not Applicable - Reactor Design
Specific

3.2.17.7 Seismic Design -

2, 10/81) 3.2.21.1 Emergency planning -

3.2.15.3 Flood Protection -

Not Applicable - Withdrawn

of Cranes Not Applicable - Withdrawn

3.2.3.6 Instrumentation and -

Control

3.2.2.9 Electrical and Power -

Supply Systems

at Not Applicable Reactor Design

Specific

r Systems 3.2.2.10 Electrical and Power -

Supply Systems

uents for 3.2.11.4 Radiological Assessment -

r Power 3.2.11.5 Radiological Assessment -

ANSTEC
APEf!TURE
I Le h.tbneor

Pg

Alao Avel2ble on l

avea m case yoS2 yc3/6 ,
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Appendix A - Summary Table for the Selection of Potentially Adapta{

Reg
Guide

No. Regulatory Guide Title (issuance / Revision Date)

Division 1 (Power Reactors)

1.111 Methods for Estimating Atmospheric Transport and Dispersion of Gaseous {
in Routine Releases from Light-Water-Cooled Peactors (Revision 1, 7/77)

1. 112 Calculation of Releases of Radioactive Materials in Gaseous and Liquid {
from Light-Water-Cooled Power Reactors (Revision 0-R, 5/77)

1.113 Estimating Aquatic Dispersion of Ef fluents from Accidental and Routine D

Releases for the Purpose of Implementing Appendix I (Revision 1, 4/77)

1.114 Guidance on Being Operator at the Controls of a Nuclear Power Plant
(Revision 1, 11/76)

1. 115 Protection Against Low-Trajectory Turbine Missiles (Revision 1, 7/77)

1. 11 6 Quality Assurance Requirements for Installation, Inspection, and Testing
Mechanical Equipment and Systems (Revision 0-R, 5/77)

1.117 Tornado Design Classification (Revision 1, 4/78)

1. 118 Periodic Testing of Electric Power and Protection systems (Revision 2, G

1.119 Withdrawn-See 42 FR 33387, 6/30/77

1.120 Fire Protection Guidelines for Nuclear Power Plants (Revision 1, 11/77)

1.121 Bases for Plugging Degraded PWR Steam Generator Tubes (8/76)

1.122 Development of Floor Design Response Spectra for Seismic Design of Floo$
Equipment or Components (Revision 1, 2/78)

1.123 Quality Assurance Requirements for Control of Procurement of Items and @
for Nuclear Power Plants (Revision 1, 7/77)

1.124 Service Limits and Loading Combinations for Class 1 Linear-Type Compone(
Supports (Revision 1, 1/78)

1.125 Physical Models for Design and Operation of Hydraulic Structures and Sy(
Nuclear Power Plants (Revision 1, 10/78) !

I
1.126 An Acceptable Model and Related Statistical Methods for the Analysis of !

Densification (Revision 1, 3/78)

l

.--

_ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ . _ . . _ _ . - - _
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Page A-8

1e Regulatory Guides (Listed in Numerical Order) (Cont'd)

Applicability /
Technical Review Categorized

Section Subject Remarks

Regulatory Guides

ffluents 3.2.18.1 Transport and -

Dispersion

ffluents 3.2.18.2 Transport and -

Dispersion

actor 3.2.18.3 Transport and -

Dispersion

Not Applicable - Reactor Design

Specific

Not Applicable - Power Plant
Specific

of 3.2.23.10 Quality Assurance -

3.2.16.2 Tornado -

/78) 3.2.2.11 Electrical and Power -

Supply Systems

Not Applicable - Withdrawn

3.2.7.1 Fire Protection -

Not Applicable - Reactor Design
Specific

oSupported 3.2.17.8 Seismic Design -

srvices 3.2.23.11 Quality Assurance -

B Not Applicable - Pressure
Boundary
Components

Bems for 3.2.1.4 Civil, Structural and -

Site

Fuel Not Applicable - Reactor Design
Specific

APERTURE
CARD |'

94052 V63/C -
'

Air.o Avnliebte on
Aperttua Cmd I
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Appendix A - Sommary Table for the Selection of Potentially Adaptat

Reg
Guide

No. Regulatory Guide Title (Issuance / Revision Date)

Division 1 (Power Reactors)

1.127 luspection of Water-Control Structures Associated with Nuclear Power Pla
(Revision 1, 3/78)

1.128 Installation Design and lastallation of Large Lead Storage Batteries for
Power Plants (Revision 1, 10/78)

1.129 Maintenance, Testing, and Replacement of Large Lead Storage Batteries fc
Power Plants (Revision 1, 2/78)

1.130 ServiceLimitsandLoadingCombinationsforClass1 Plate-andShell-Typh
Supports (Revision 1, 10/78)

Qualification Tests of Electric Cables, Field Splices, and Connections f1.131
Water-Cooled Nuclear Power Plants (8/77) I

1.132 Site Investigations for Foundations of Nuclear Power Plants (Revision l'

l.133 Loose-Part Detection Program for the Primary System of Light-Water-Cool
(Revision 1, 5/81)

1.134 Medical Evaluation of Nuclear Power Plant Personnel Requiring Operator i
(Revision 1, 3/79)

1.135 Normal Water Level and Discharge at Nuclear Power Plants (9/77)
1

|

1.136 Materials, Construction, and Testing of Concrete Containments (Revision!

!

1.137 Fuel-011 Systems f or Standby Diesel Generators (Revision 1,10/79) )
I
.

1.138 Laboratory Investigations of Soils for Engineering Analysis and Design q
Power Plants (4/78)

1.139 Guidance for Residual Heat Removal (5/78)

1.140 Design, Testing, and Maintenance Criteria for Normal Ventilation Exhaus
Air Filtration and Adsorption Units of Light-Water-Colled Nuclear Poweri
(Revision 1, 10/79) |

1.141 Containment Isolation Provisions for Fluid Systems (4/78)

1.142 Safety-Related Concrete Structures for Nuclear Power Plants (Revision il

|_ _m
~ ]
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Page A-9 "" ~

|

le Regulatory Guides (Lie ted in Numerical Order) (Cont'd)

Applicability / |
Technical Review Categorized |

Section Subject Remarks |

Regulatory Guides I

|

ats Not Applicable - Power Plant |
Specific |

Nuclear 3.2.2.12 Electrical and Power -

Supply Systems

r Nuclear 3.2.2.13 Electrical and Power -

i
'Supply Systems

Component Not Applicable - Pressure
Boundary
Components

or Light- 3.2.2.14 Electrical and Power -

Supply Systems

3/79) 3.2.1.5 Civil, Structural and -

Site

d Reactors Not Applicable - Reactor Design
Specific

.icenses 3.2.22.3 Personnel Training -

Not Applicable - Power Plant
Specific

2, 6/81) 3.2.1.6 Civil, Structural ANSTEC
"4 Si'" APERTURE !

Cf4RD I3.2.4.4 Mechanical Systems / t

Components I I I

Alco Av::l!cbie on>f Nuclear 3.2.1.7 Civil Structural AportTJm Card
and Site

Not Applicable - Reactor Design |

Specific |

System 3.2.6.2 Ventilation -

|

Plants !

Not Applicable - Reactor Design
Specific

i

10/81) 3.2.1.8 Civil, Structural -

and Site j

91052V03/0 i
_
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Appendix A - Summary Table for the Selection of Potentially Adaptal

Reg
Guide

No. Regulatory Guide Title (Issuance / Revision Date)

Division 1 (Power Reactors)

10143 Design Guidance for Radioactive Waste Management Systems, Structures, at
Components Installed in Light-Water-Cooled Nuclear Power Plants (Revisi<

1.144 AuditingofQualityAssuranceProgramsforNuclearPowerPlants(Revisih

1.145 Atmospheric Dispersion Models for Potential Accident Consequence Assess 0
Nuclear Power Plants (Reissued February 1983)

1.146 Qualification of Quality Assurance Program Audit Personnel for Nuclear [
(8/80)

1.147 Inservice Inspection Code Case Acceptability-ASME Sectica XI P' .,sion 1

(Revision 3, 7/84)

1.148 Functional Specification for Active Valve Assemblies in Systems 16 orta
in Nuclear Power Plants (3/81) 1

1.149 Nuclear Power Plant Simulators for Use in Operating Training (4/81)

1.150 Ultrasonic Testing of Reactor Vessel Welds During Preservice and Inserv
Examinations (Revision 1, 2/83)

1.151 Instrument Sensing Lines (7/83)

Division 2 (Research and Test Rea
i

2.1 Shield Test Program for Evaluation of Installed Biological Shielding in|
and Training Reactors (5/73)

2.2 Development of Technical Specifications for Experiments in Research Rea
(11/73) I

2.3 Quality Verification for Plate-Type Uranium-Aluminum Fuel Elements for 1
Research Reactors (Revision 1, 7/76)

2.4 Review of Experiments for Research Reactors (Revision 0-R, 10/77)

2.5 Quality Assurance Program Requirements for Research Reactors (Revision

2.6 Emergency Planning for Research Reactors (Revision 1, 3/83)
|

Division 3 (Fuels and Materials Fad
i

3.1 Use of Borosilicate-Glass Raschig Rings as a Neutron Absorber in Solutid
IFissile Material (Revision 1,1/82)

l
;
i

.' ~
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le Regulatory Guides (Listed in Numerical Order) (Cont'd)

Applicability /

Technical Review Categorized
Section Subject Remarks

Regulatory Guides

pd 3.2.4.5 Mechanical Systems / -

in 1, 10/79) Components

in 1, 9/80) 3.2.23.12 Quality Assurance -

2ents at 3.2.18.4 Transport and -

Dispersion

'ower Plants 3.2.23.13 Quality Assurance -

3.2.8.1 Inservice Inspection -

,t to Safety 3.2.4.6 Mechanical Systems / -

Components

Not Applicable - Power Plant
Specific

.ce 3.2.8.2 Inservice Inspection -

Not Applicable gt gg, . Reac Design

APERTURE
ctors) Regulatory Guides 3

I
Research Not Applicable - Reactor Design

Also Ava!!cble on Specific
Aperturo Ccrd

: tors Not Applicable - Reactor Design ;

Specific
|

lse in Not Applicable - Reactor Design 1

Specific )

Not Applicable - Reactor Design

Specific j

>-R, 10/77) Not Applicable Reactor Design-

Specific l

|
Not Applicable - Reactor Design |

Specific
|
|

ilities) Regulatory Guides |
|

ins of Not Applicable Process Solu--

tions Specific
y

7yoS2V03/0-
.-

_



--

Appendix A - Summary Table for the Selection of Adaptable Re

Reg
Guide

No. Regulatory Guide Title (Issuance / Revision Date)

Division 3 (Fuels and Materials Fae

3.2 Efficiency Testing of Air-Cleaning Systems Containing Devices for Remov

Particles (1/73)
|

3.3 Quality Assurance Program Requirements for Fuel Reprocessing Plants and i
Plutonium Processing and Fuel Fabrication Plants (Revision 1, 3/74) i

|
1

3.4 NuclearCriticalitySafetyinOperationswithFissionableMaterialsOutd
Reactors (Revision I-R, 2/78) 1

3.5 Standard Format and Content of License Applications for Uranium Mille
(Revision 1, 11/77)

3.6 Content of Technical Specifications for Fuel Reprocessing Plants (4/73)

3.7 MonitoringofCombustibleGasesandVaporsinPlutoniumProcessingandk
Fabrication Plants (3/73) |

PreparationofEnvironmentalReportsforUraniumMills(Revision 2,10/k3.8

3.9 Concrete Radiation Shields (6/73)

3.10 Liquid Waste Treatment System Design Guide for Plutonium Processing and
Fabrication Plants (6/73)

3.11 Design, Construction,andInspectionofEmbankmentRetentionSystemsfod
Mills (Revision 2,12/77) j

3.11.1 Operational Inspection and Surveillance of Embankment Retention Systems
Uranium Mill Tailings (Revision 1, 11/80)

3.12 General Design Guide for Ventilation Systems of Plutonium Processing an(
Fabrication Plants (8/73)

3.13 Guide for Acceptable Waste Storage Methods at UF6 Production Plants (104

3.14 Seismic Design Classification fer Plutonium Processing and Fuel Fabrica
Plants (10/73)

3.15 Standard Format and Content of License Applications for Storage Only of
Unirradiated Reactor Fuel and Associated Radioactive Material (Revision

1

3.16 GeneralFireProtectionGuideforPlutoniumProcessingandFuelFabricaq
(1/74) 1

l
1

1

1
1.-.

- - _ _ _
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Page A-ll * -

ulatory Guides (Listed in Numerical Order) (Cont'd)

Applicability /

Technical Review Categorized
Section Subject Remarks

t11 ties) Regulatory Guides

1 of 3.2.6.3 Ventilation -

for Not Applicable - Endorses
Nuclear Plant
Standard ;

,

ide 3.2.12.1 Criticality -

!
*

Not Applicable - Mill Tailings
Specific

3.2.25.1 Gene ral

uel Not Applicable - Process Plant
Specific

,

3) Not Applicable - Uranium Mill
Specific

3.2.13.2 Shielding -

Tuel Not Reveiwed /(|JC3y g,{; Processing
Plant Specific

APERTURE
Uranium Not Reveiwed g, []/). [g[} Mill Tailings {,

)S Specific

for Not Applicable A0[)E O 00 Mi M lings

Fuel 3.2.6.4 Ventilation -

!

73) Not Applicable - Production
Plant Specific

,

i

ion 3.2.17.9 Seismic Design - ;

1

)
Not Applicable - Unirradiated

1, 4/83) Fuel Specific

ion Plants 3.2.7.2 Fire Protection -

9YoS2VQ3/O -
.-

-
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Appendix A - Summary Table for the Selection of Potentially Adaptal

Reg
Guide

No.

Division 3 (Fuels and Materials Fac

4 3.17 Earthquake Instrumentation for Fuel Reprocessing Plants (2/74)

3.18 Confinement Barriers and Systems for Fuel Reprocessing Plants (2/74)

3.19 Reporting of Operating Information for Fuel Reprocessing Plants (2/74)

3.20 Process Offgas Systems for Fuel Reprocessing Plants (2/74)

3.21 Quality Assurance Requirements for Protective Coatings Applied to Fuel I
and to Plutonium Processing and Fuel Fabrication Plants (3/74)

3.22 Periodic Testing of Fuel Reprocessing Plant Protection System Actuation
Functions (6/74)

3.23 Withdrawn-See 45 FR 71876, 10/30/80

3.24 Withdrawn-See 46 FR 14507, 2/27/81

3.25 Standard Format and Content of Safety Analysis Reports for Uranium Faci)

(12/74)

3.26 Standard Format and Content of Safety Analysis Reports for Fuel Reprocer
Plants (2/75)

3.27 Nondestructive Examination of Welds in the Liners of Concrete Barriers J
Reprocessing Plants (Revision 1, 5/77)

3.28 Welder Qualification for Welding in Areas of Limited Accessibility in Ft
Reprocessing Plants and in Plutonium Processing and Fuel Fabrication Plz

3.29 Preheat and Interpass Temperature Control for the Welding of Low-Alloy 5
Use in Fuel Reprocessing Plants and in Plutonium Processing and Fuel Fat
Plants (5/75)

i 3.30 Selection, Application, and Inspection of Protective Coatings (Paints) f
Reprocessing Plants (Revision 0-R, 5/77)

3.31 Emergency Water Supply Systems for Fuel Reprocessing Plants (Revision 0-

|
|

I

|
..

M N MS @

_ ____.__ _ ____.__ - . _ _ _ _ . . _ . . _ . _
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ile Regulatory Guides (Listed in Numerical Order) (Cor.t'd)

Applicability /
Technical Review Categorized

Section Subject Remarks
.

_

|

Ilities) Regulatory Guides

3.2.17.10 Seismic Design -

3.2.6.5 Ventilation -
.._

3.2.2.5.2 General -

3.2.4.7 Mechanical Systems / -

Components

eprocessing 3.2.23.14 Quality Assurance -

3.2.3.7 Instrumentation -

and Control

Not Applicable - Withdrawn

Not Applicable - Withdrawn

ities Not Applicable - Reprocessing
Plant Specific

, sing Not Applicable - Reprocessing
Plant Specific

n Fuel 3.2.9.8 Materials -

ANSTEC |

APER'N E
.

el 3.2.9.9 Materials

b CARD
teel for 3.2.9.10 Materials
rication /g ggg

hpetture Card

or Fuel 3.2.4.8 Mechanical Systems / -

Components

R, 5/77) 3.2.4.9 Mechanical System / -

Components |

|

|

L

WOS2Vo3/0 -
.. _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ . _ _ _ _ _ _ . _ - _ _ _ _ _ _ _ _ _ _ . - _ _ . _ _ . _ _ _ . _ . _ . . _ _ _ _ - _ _ _ . _ _ . _ _ . _ _ - _ - _ _ _ _ . _ _ - _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Appendix A - Summary Table for the Selection of Potentially Adaptal

Reg
Guide

No.

Division 3 (Fuels and Materials Fac

3.32 General Design Guide for Ventilation Systems for Fuel Reprocessing Plant

3.33 Assumptions Used for Evaluating the Potential Radiological Consequences
Accidental Nuclear Criticality in a Fuel Reprocessing Plant (4/77)

3.34 Assumptions Used for Evaluating the Potential Radiological Consequences
Accidental Nuclear Criticality in a Uranium Fuel Fabrication Plant
(Revision 1, 7/79)

3.35 Assumptions Used for Evaluating the Potential Radiological Consequences
Accidental Nuclear Criticality in a Plutcnium Processing and Fuel
Fabrication Plant (Revision 1, 7/79)

3.36 Withdrawn - See 44FR 6535, 2/1/79
'

3.37 Guidance for Avoiding Intergranular Corrosion and Stress Corrosion in A'

Stainless Steel Components of Fuel Reprocessing plants (9/75)
.

.

3.38 General Fire Protection Guide for Fuel Reprocessing Plants (6/76) '

f 3.39 Standard Format and Content of License Applications for Plutonium Proce
| Fuel Fabrication Plants (1/76)

3.40 Design Basis Floods for Fuel Reprocessing Plants and for Plutonium Proc
Fuel Reprocessing Plants (Revision 1, 12/77)

|

| 3.41 Validation of Calculational Methods for Nuclear Criticality Safety (Rev

3.42 Emergency Planning for Fuel Cycle Facilities and Plants Licensed Under
and 70 (Revision 1, 9/79)

s

3.43 Nuclear Criticality Safety in the Storage of Fissile Materials (Revisio

3.44 Standards Format and Content for the Safety Analysis Report for an Inde
Fuel Storage Installation (Water-Basin Type) (Revision 1,11/80)

3.45 Nuclear Criticality Safety for Pipe Intersections Containing Aqueous Sc
Enriched Uranyl Nitrate (11/80)

3.46 Standard Format and Content of License Applications, Including Environa
Reports, for In Situ Uranium Solution Mining (6/82)

3.47 Nuclear Criticality Control and Safety of Homogeneous Plutonium-Uranium
Mixtures Outside Reactors (7/81)

3.48 Standard Format and Content for the Safety Analysis Report for an Indep
Fuel Storage Installation (Dry Storage) (10/81)

,

.

4

%3nsom w e4

_ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ - . -
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Page A-13 - ,

le Regulatory Guides (Listed in Numerical Order) (Cont'd)

Applicability /
Technical Review Categorized

,,

Section Subject Remarks

11 ties) Regulatory Guides

a (9/75) 3.2.6.6 Ventilation -

pf 3.2.12.2 Criticality -

of Not Applicable - Fabrication
Plant Specific

of Not Applicable - Plutonium Pro-
~

cessing Plant
Specific

Not Applicable - Withdrawn

stenitic 3.2.9.11 Materials -
,,

3.2.7.3 Fire Protection -

, sing and Not Applicable - Processing

Plant Specific

asing and 3.2.15.2 Flood Protection -

,sion 1, 5/77) 3.2.12.3 Criticality - -

6

:0 CFR 50 3.2.21.2 Emergency Planning -

|

1, 4/79) 3.2.12.4 Criticality -

!endent Spent Not Reviewed - Water - Basin

| ANSTEC S ecificP

Lutions f Not Applicable APERTURE Processing

| CARD Plant Specific
a
y

Uranium Miningntal Not Applicable
Alco Avall5Ible on '

specific
Aperturo Card *

Fuel Not Applicable - Material Not
Expected

indent Spent Not Reviewed ISFSI Related

" ' N

_
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Appendix A - Summary Table for the Selection of Potentially Adaptal

Reg
Guide

No.
.

Division 3 (Fuels and Materials Fac

3.49 Design of an Independent Spent Fuel Storage Installation (Water-Basin T;

3.50 Guidance on Preparing a License Application to Store Spent Fuel in an Ir
Spent Fuel Storage Installation (1/82)

3.51 Calculational Models for Estimating Radiation Doses to Man from Airborn(
Radioactive Materials Resulting from Uranium Milling Operations (3/82)

3.52 Standard Format and Content for the Health and Safety Sections of Licen,
Renewal Applications for Uranium Fuel Fabrication Plants (7/82)

3.53 Applicability of Existing Regulatory Guides to the Design and Operation
j Independent Spent Fuel Storage Installation (7/82)
l

3.54 Spent Fuel Heat Generation in on Independent Spent Fuel Storage Installt
(9/84)

3.55 Standard Format and Content for the Health and Safety Section of Licens(
Applications for Uranium Hexafluoride Production (4/85)

Division 4 (Environmental and S1

4.1 Programs for Monitoring Radioactivity in the Environs of Nuclear Power I
(Revision 1, 4/75)

4.2 Preparation of Environmental Reports for Nuclear Power Stations (Revisic

4.2.1 Additional Guidance - Environmental Data (4/74)

4.3 Measurements of Radionuclides in the Environment - Analysis of I-131 in
(Withdrawn 12/76)

4.4 Reporting Procedure for Mathematical Models Selected to Predict Heated 1
Dispersion in Natural Water Bodies (5/74)

4.5 Measurements of Radionuclides in the Environment - Sampling and Analysis
Plutonium in Soil (5/74)

4.6 Measurements of Radionuclides in the Environment - Strontium-89 and Strc
Analyses (5/74)

4.7 General Site Suitability Criteria for Nuclear Power Stations (Revision 1

!

4.8 Environmental Technical Specifications for Nuclear Power Plants (12/75)

_ . .

b 44 @

. _ ___________.______.m_ . _ . . _ _ _ . _ .



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

,

Page A-14 _ _ ,

.le Regulatory Guides (Listed in Numerical Order) (Cont'd)

Applicability /
Technical Review Categorized

Section Subject Remarks
s

111 ties) Regulatory , Guides

'pe) (12/81) Not Reviewed - ISFSI Related

, dependent Not Reviewed - ISFSI Related

Not Applicable - Milling Opera- %

tions Specific

le Not Applicable - Fuel Fabrication
Specific *

*
'of an Not Reviewed ISFSI Related

APERTURE
, tion Not Reviewed ;, ;J/SI Related

IAlgo Avnlichte 00
Renewal Not Applicable thbperturo GCfd Fuel Productiont .

Related

sing) Regulatory Guides a

'lants 3.2.11.6 Radiological -

,
Assessment

in 2, 7/76) Not Applicable - Environmentally
| Related
1

! Not Applicable - Environmentally *

| Related
I

| Milk Not Applicable - Withdrawn

,ffluent Not Applicable - Environmentally . .

Related

of 3.2.11.7 Radiological -

Assessment

utium-90 3.2.11.8 Radiological -
*

11/75) Not Applicable - Power Plant ._[,

Specific

Not Applicable - Environmentally

Related
A

NOS2403/6 - _

.

_ _ ___._ ___.__ _ _ _ _ _ _ _ _ __._____ _ _ _ _ _ __ _ .__._.____.__ _ ____ _ __
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Appendix A - Summary Table for the Selection of Potentially Adaptal

Reg
Guide

No. Regulatory Guide Title (Issuance / Revision Date)

Division 4 (Environmental and Si

4.9 Preparation of Environmental Reports for Commercial Uranium Enrichment l'
(Revision 1, 10/75)

4.10 Irreversible and Irretrievable Commitments of Material Resources

(Withdrawn 11/17/77)

4.11 Terrestrial Environmental Studies for Nuclear Power Stations (Revision J

4.12 (Not Issued)

4.13 Performance, Testing and Procedural Specifications for Thermoluminescenc
Dosimetry: Environmental Applications (Revision 1, 7/77)

4.14 Radiological Effluent and Environmental Monitoring at Uranium Mills
(Revision 1, 4/80)

4.15 Quality Assurance for Radiological Monitoring Programs (Normal Operatio:
Effluent Streams and the Environment (Revision 1, 2/79)

4.16 Measuring, Evaluating, and Reporting kadioactivity in Releases of Radioi
Materials in Liquid and Airborne Ef fluents f rom Nuclear Fuel Processing
Fabrication Plants (3/78)

4.17 Standard Format and Content of Site Characterization Reports for High-le
Geologic Repositories (7/82)

4.18 Standard Format and Content of Environmental Reports for Near-Surface
Disposal of Radioactive Waste (6/03)

. ~ .
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Page A-15

,la Regulatory Guides (ListeG Numerical Order) (Cont'd)

Applicability /

Technical Review Categorized
Section Subject Remarks

ting) Regulatory Guides

ceilities Not Applicable - Environmentally
Related/ Enrich-
ment Facilities
Specific

Not Applicable - Withdrawn

, 8/77) Not Applicable - Environmentally
Related

o 3.2.11.9 Radiological -

Assessment

Not Applicable - Uranium Mill
Specific

s) - 3.2.23.15 Quality Assurance -

ctive 3.2.11.10 Radiological -

cnd Assessment

vel-Waste Not Applicable - Repository
Specific

Not Applicable - Low Level
Waste Disposal
Facility

ANSTEC Specific

APERTURE
CARD j

uw ntmee c;
Apett/T D/'t

WoS2 @3/O -
.
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Appendix A - Summary Table for the Selection of Potentially Adapta)

Reg
Guide

No. Regulatory Guide Title (Issuance / Revision Date)
_

Division 5 (Materials and Plant Prs
I

5.1 Serial Numbering of Fuel Assemblies for Light-Water-Cooled Nuclear Poweq
(12/72)

5.2 Withdrawn-Sec 44 FR 57542, 10/5/79

StatisticalTerminologyandNotationforSpecialNuclearMaterialsContf5.3
Accountability (2/73)

5.4
Standard Analytical Methods for the Measurement of Uranium Tetrafluorid)and Uranium Hexafluoride (2/73)

5.5 StandardMethodsforChemical,MassSpectrometric,andSpectrochemicalq
Nuclear-Grade Uranium Dioxide Powders and Pellets (2/73)

1

5.6 St.andard Methods for Chemical, Mass Spectrometric, and Spectrochemical
Nuclear-Grade Plutonium Dioxide Powders and Pellets and Nuclear-Grade M)
(5/73) |

|
5.7 Entry / Exit Control for Protected Areas, Vital Areas, and Material Acces(

(Revision 1, 5/80) i
l

5.8 Design Considerations for Minimizing Residual Holdup of Special Nuclear
Drying and Fluidized Bed Operations (Revision 1, 5/74)

5.9 Specifications for Ge(Li) Spectroscopy Systems for Material Protection %
(Revision 2, 1/84) 1

5.10 Selection and Use of Pressure-Sensitive Seals on Containers for Onsite
Special Nuclear Material (7/73)

5.11 Nondestructive Assay of Special Nuclear Material Contained in Scrap and
(Revision 1, 4/84)

5.12 General Use of Locks in the Protection and Control of Facilities and S
Nuclear Materials (11/73)

5.13 Conduct of Nuclear Material Physical Inventories (11/73)

5.14 Use of Observation (Visual Surveillance) Techniques in Material Access
(Revision 1, 5/80)

5.15 Security Seals fo: theProtectionandControlofSpecialNuclearMateriq
|

l

5.16 StandardMethodsforChemical,MassSpectrometric, Spectrochemical,Nuc(
Radiochemical Analysis of Nuclear-Grade Plutonium Nitrate Solution and (
Metal (Revision 1, 5/75)

'

- . - , ~

---- -
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Page A-16

le Regulatory Guides (Listed in Numerical Order) (Cont'd) |
I

Applicability /

Technical Review Categorized ,

Section Subject Remarks |

1
tection) Regulatory Guides i

I
'Reactors 3.2.20.1 Material Accounting -

Not Applicable - Withdrawn

ol and 3.2.20.2 Material Accounting -

(UF4) Not Applicable , UF Specific-
.

[tPERT JREi
nalysis of Not Applicable . .,n Operation Not

M N'h j Expected
5

nalysis of Not Applicable /dso Avci Lels CD Operation Not
xcd Oxides /sporture Card Expectedg
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torage of 3.2.19.3 Safeguard and -

Security

$aste Not Applicable - Operation Not
Expected
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5.17 Truck Identification Markings (1/74)

5.18 Limit of Error Concepts and Principles of Calculation in Nuclear Materia
(1/74)

5.19 Methods for the Accountability of Plutonium Nitrate Solutions (1/74)
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5.20 Training, Equipping, and Qualifying of Guards and Watchmen (1/74)

5.21 Nondestructive Uranium-235 Enrichment Assay by Gamma-Ray Spectrometry (*

5.22 Assessment cf the Assumption of Normality (Employing Individual Observe!
(4/74) l

,

5.23 in Situ Assay of Plutonium Residual Holdup (Revision 1, 2/84)

5.24 Analysis and Use of Process Data for the Protection of Special Nuclear F
(6/74)

5.25 Design Considerations for Minimizing Residual Holdup of Special Nuclear

in Equipment for Wet Process Operations (6/74)

5.26 Selection of Material Balance Areas and Item Control Areas (Revision 1,

5.27 Special Nuclear Material Doorway Monitors (6/74)

5.28 EvaluationofShipper-ReceiverDifferencesintheTransferofSpecialN5
Materials (6/74)

5.29 Nuclear Material Control Systems for Nuclear Power Plants (Revision 1, Q
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5.31 Specially Designed Vehicle with Armed Guards for Road Shipment of Specid
Material (Revision 1, 4/75)
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5.32 Communication with Transport Vehicles (Revision 1, 5/75)
|
|

5.33 Statistical Evaluation of Material Unaccounted For (6/74)

5.34 Nondestructive Assay for Plutonium in Scrap Material by Spontaneous Fis(
Detection (Revision 1, 5/84) j

5.35 Withdrawn-See 42 FR 41677, 8/18/77

5.36 Recommended Practice for Dealing with Outlying Observatione (6/74)

5.37 In Situ Assay of Enriched Uranium Residual Holdup (Revision 1, 10/83)

5.38 Nondestructive Assay of High Enrichment Uranium Fuel Plates by Gamma Raf
Spectrometry (Revision 1, 10/83) ]

5.39 General Methods for the Analysis of Uranyl Nitrate Solutions for Assay,
Distribution, and Impurity Determinations (12/74)

5.40 Methods for the Accountability of Plutonium Dioxide Powder (12/74)

5.41 (Not issued)

5.42 Design Consideratons for Minimizing Residual Holdup of Special Nuclear 3
in Equipment for Dry Process operations (1/75)

5.43 Plant Security Force Duties (1/75)

5.44 Perimeter Intrusion Alarm Systems (Revision 2, 5/80)

I
5.45 Standard Format and Content for the Special Nuclear Material Control an

Accounting Section of a Special Nuclear Material License Application (1

5.46 (Not Issued)

5.47 Control and Accountability of Plutonium in Waste Material (2/75)
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5.48 Design Considerations-Systems for Measuring the Mass of Liquids (2/75)

5.49 Internal Transfers of Special Nuclear Material (3/75)

5.50 (Not issued)

5.51 Management Review of Nuclear Material Control and Accounting Systems (6h

5.52 Standard Format and Content of a Licensee Physical Protection Plan for
Special Nuclear Material at Fixed Sites (Revision 2, 7/80)

1
5.53 Qualification, Calibration, and Error Estimation Methods for Nondestruct

(Revision 1, 2/84)

5.54 Standard Format and Content of Safeguards Contingency Plans for Nuclear
Plants (3/78)

5.55 Standard Format and Content of Safeguards Contingency Plans for Fuel Cyc
Facilities (3/78)

5.56 Standard Format and Content of Safeguards Contingency Plans for Transpor
(3/78)

5.57 Shipping and Receiving Control of Strategic Special Nuclear Material
(Revision 1, 6/80)

5.58 Considerations for Establishing Traceability of Special Nuclear Materia]
Accounting Measurements (Revision 1, 2/80)

5.59 Standard Format and Content for a Licensee Physical Security Plan for tl
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(Revision 1, 2/83)

5.60 Standard Format and Content of a Licensee Physical Protection Plan for !
Special Nuclear Material in Transit (4/80)

5.61 Intent and Scope of the Physical Protection Upgrade Rule Requirements ft
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5.62 Reporting of Physical Security Events (2/81)

5.63 Physical Protection for Transient Shipments (7/82)
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Security
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Division 6 (Products) Rt

6.1 Leak Testing Radioactive Brachytherapy Sources (Revision 1, 7/74)

6.2 Integrity and Test Specifications for Selected Brachytherapy Sources
(Revision 1, 7/74)

6.3 Design, Construction, and Use of Radioisotopic Power Generators for Cerg
Land and Sea Applications (3/74)

f 6.4 Classifice. tion of Containment Properties of Sealed Radioactive Sources
(Revision 2, 8/80)

1

6.5 General Safety Standard for Installations Using Nonmedical Sealed Gamma <

Sources (6/74)

6.6 Acceptance Sampling Procedures for Exempted and Generally Licensed Items
Containing Byproduct Material (6/74)

6.7 Preparation of an Environmental Report to Support a Rule Making PetitioE
an' Exemption for a Radionuclide-Containing Product (Revision 1, 6/76)

6.8 Identification Plaque for Irretrievable Well-Logging Sources (10/78)
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7.1 Administrative Guide for Packaging and Transporting Radioactive Material

7.2 Packaging and Transportation of Radioactively Contaminated Biological Ma

(6/74)
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7.4 Leakage Tests on Packeges for Shipment of Radioactive Materials (6/75)

7.5 Administrative Guide for Obtaining Exemptions from Certain NRC Requireme
Radioactive Material Shipments (Revision 0-R, 5/77)

7.6 Design Criteria for the Structural Analysis of Shipping Cask Containment
(Revision 1, 3/78)
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7.7 Administrative Guide for Verifying Compliance with Packaging Requiremenq
Shipments of Radioactive Materials (8/77) |

1

7.8 Load Combinations for the Structural Analysis of Shipping Casks (5/77) ;

i

I
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|

Division 8 (Occupational Healt

8.1 Radiation Symbol (2/73)

8.2 Guide for Administrative Practices in Radiation Monitoring (2/73)
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8.4 Direct-Reading and Indirect-Reading Pocket Dosimeters (2/73)
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8.6 Standard Test Procedure for Geiger-Miller Counters (5/73)
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8.10 Operating Philosophy for Maintaining Occupational Radiation Exposures AC
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8. 11 Applications of Bioassay for Uranium (6/74)

8.12 Criticality Accident Alarm Systems (Revision 1, 1/81)

8.13 Instruction Concerning Prenatal Radiation Exposure (Revision 1, 11/75)

8.14 Personnel Neutron Dosimeters (Revision 1, 8/77)

8.15 Acceptable Programs for Respiratory Protection (10/76)

8.16 (Not issued)

8.17 (Not issued)

8.18 Information Relevant to Ensuring that Occupational Radiation Exposures a
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8.25 Calibration and Error Limits of Air Sampling Instruments for Total Volun
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8.26 Applications of Bioassay for Fission and Activation Products (9/80)
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|
t

8.31 Information Relevant to Ensuring that Occupational Radiation Exposures
Mills Will Be As Low As is Reasonably Achievable (5/83) !

-~ -.



- _

u

Page A-23 --

ple Regulatory Guides (Listed in Numerical Order) (Cont'd)

Applicability /
Technical Review Categorized

Section Subject Remarks

h) Regulatory Guides

ir Power 3.2.11.28 Radiological -

Assessment

3.2.11.29 Radiological -

Assessment

i 3.2.11.30 Radiological -

Assessment

Not Applicable - Uranium Mills
Related

.t Uranium Not Applicable - Uranium Mills
Related

ANSTEC
APERTURE

CARD.

>.
Also Avaliable on

,T Apenuto Card

94052403/O

_ - _



r

64 m wie

Appendix A - Summary Table for the Selection of Potentially Adaptai

Reg
Guide

No. Regulatory Guide Title (Issuance / Revision Date)

Division 9 (Antitrust Review

9.1 Regulatory Staff Position Statement on Anti-trust Matters (12/73)

9.2 information needed by the NRC Staff in Connection with its Antitrust Re;
Construction Permit Applications for Nuclear Power Plants (Revision 1,f

9.3 Information needed by the AEC Regulatory Staff in Connection with its Ar
Review of Operating License Applications for Nuclear Power Plants (10/72

I

e %,, sm

"-
_ __



Page A-24
. . _ _ _-

'la Regulatory Guides (Listed in Numerical Order) (Cont'd)

Applicability /
Technical Review Categorized

,
Section Subject Remarks

') Regulatory Guides

Not Applicable - Not Pertinent

icw of

/76) Not Applicable - Not Pertinent

.titrust

-) Not Applicable - Not Pertinent

ANSTEC
APERTURE
L. CARD
Y

Also Avc! nb::< os;
Aporturc Ca:d

|

|
|

1

|

7 y'052403/O -
| ;

|

!

1

_ _ ,

_ __d



__ --

- - - - -

Appendix A - Summary Table for the Selection of Potentially Adaptat

Reg
i Guide

No. Regulatory Guide Title (Issuance / Revision Date)
!

| Division 10 (General) Re
!
I 10.1 Compilation of Reporting Requirements for Persons Subject to NRC Regulat

(Revision 4 10/81)

10.2 Guidance to Academic Institutions Applying for Specific Byproduct Materi
i

| of Limited Scope (Revision 1, 12/76)
1
1

I 10.3 Guide for the Preparation of Applications for Special Nuclear Material 1

| Less than Critical Mass Quantities (Revision 1, 4/77)

10.4 GuideforthePreparationofApplicationsforLicensestoProcessSourc1(Revision 1, 3/77)
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1. INTRODUCTION AND OVERVIEW

This paper focuses on two major aspects of the waste management strategy
discussed in Chapter 2 of the Department of Energy's (DOE) Mission Plan: the
role of the Monitored Retrievable Storage (MRS) facility, and the importance of
explicit contingency planning for the repository siting program. OTA concludes
that these two issues are closely related. Credible contingency plans that
increase the confidence that a permanent repository will be available without
extended delays can reduce a major source of concern about an MRS facility --
the fear that it may enable indefinite deferral of the difficult technical and
political choices required in siting a permanent repository. At the same time,

provision of an I-MRS could allow more flexibility in the siting program, which
in turn could reduce the chances that major delays will be encountered.

Section 2 discusses the role of the integrated monitored retrievable
storage facility proposed by DOE. (This paper uses the abbreviation "I-MRS" to
refer to an integrated MRS facility designed to serve as the vaste receiving and
packaging facility for the repository, to distinguish it from an KRS facility
designed only to provide interim storage.) It concludes that an I-MRS could add
valuable flexibility to the vaste management program, and discusses a more
gradual, stepwise repository siting and development plan that could'take full r
advantage of that flexibility. At the same time, it concludes that broad

support for an I-MRS may be difficult to.obtain unless assurance can be provided
that it will not derail the repository program and that the I-MRS will not by
default become a long-term waste repository. It also discusses measures that
could help provide such assurance, including both linkages between operation of
the KRS and progress on the repository, and measures to increase confidence in
the repository siting program.

Section 3 discusses the way that confidence that a geologic repository will
be available without extended delays can be increased by more explicit
contingency planning for the repository siting program than is given in the
Mission Plan. It discusses the implications for the siting program of the
ambiguities concerning the interpretation of the Nuclear Waste Policy Act's
provision concerning the timing of a preliminary determination of suitability
for the sites chosen for characterization. It also describes a hypothetical
siting plan that would be consistent with making the preliminary determination
of suitability after the first exploratory shaft has been sunk during
characterization.

Section 4 briefly discusses the value of making explicit contingency plans
for the very unlikely possibility that major problems might be discovered that
would lead to very long delays in availability of a geologic repository, or even
rejection of the concept in favor of some other approach to final waste
isolation. It points out that the I-MRS proposed by DOE is not optimally
designed to provide the very long term storage that might be needed if that

,

occurred, but that the I-MRS, if designed with sufficient flexibility, could
serve as the packaging facility for either a long-term storage facility or an
alternative disposal system.

i
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2. THE ROLE OF THE MONITORED RETRIEVABLE STORAGE FACILITY

The DOE Mission Plan 1 presents two alternative waste management schemes.
The first is the " authorized program", which uses only the facilities currently
authorized by the Nuclear Waste Policy Act of 1982 (NWPA). OTA concluded in
Manaring the Nation's Commercial High-Level Radioactive Waste,2 published in
March 1985, that the facilities already authorized by NVPA are sufficient for
safe storage and ultimate disposal of high-level radioactive waste, and thus
that MRS facilities are not necessary for safe waste management. The DOE
Mission Plan supports this conclusion, stating that "the Act authorizes a number
of key activities that, taken together, can meet the objective of providing for
the permanent disposal of spent fuel and high-level waste."3 The Mission Plan
also describes an " improved performance plan" that incorporates an integrated
MRS (I-MRS) facility to serve as the waste receiving and packaging facility for
the repository. This interrated operational role for an MRS is substantially

different from the more traditional backuo storare role that was crocosed in
DOE's draft Mission Plan.4 In the backup storage role, the only function of an
MRS is to provide a way for DOE to accept spent fuel if the repository is
delayed. In the integrated role, the backup storage capability of the I-MRS ir
a secondary benefit,

t

OTA's March report examined oniv the backuo role in its discussion of the

benefits and costs of including an MRS facility in the waste management system,
and thus focussed discussion on the issue of alternatives for providing the

interim spent fuel storage that would be needed after 1998. It noted that the

questions involved in providing a centralized Federal MRS for post-1998 interim
storage are essentially similar to those involved in earlier proposals for a
Federal Away-from-Reactor (AFR) storage facility that were considered at the
time NWPA was being debated.5 It also concluded that "if no further action were
taken by Congress to authorize storage by the Federal Government, it appears now
that the needed storage could and would be provided by the utilities
themselves."6 At the same time, OTA noted that even if the only function of an
MRS were to provide backup storage, there may be overall system benefits to
providing centralized facilities for the additional interim storage that would
be required in the event of substantial delays in the repository program.7
Referring to the newer integrated role just proposed by DOE, OTA noted in
testimony on March 21, 1985, that the conclusion that MRS facilities were not
necessary for safety was not meant to imply that an integrated MRS might not be
beneficial to the waste management system, although a judgment about the
particular merits of DOE's proposal would have to wait until some analysis of
the concept was published.8

Based on the analyses that are now available,9 OTA agrees with DOE's
oreliminary iudement that an interrated MRS facility can add substantial
flexibility to the vaste management system, and can increase the confidence that
waste will be removed from reactors and ultimately emplaced into a repository on
a reliable schedule -- crovided that steos are taken to ensure that
availability of the I-MRS would not aooreciably delav s(ting of a vermanent
recository. Giving the I-MRS a central role in the operating waste management
system changes the cost / benefit calculations by producing benefits that are not
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available if an MRS is only to provide a limited abount of backup storage until
the repository is available. At the same time, the fact that the integrated MRS

will be able to provide interim storage as needed makes it subject to the major
concern discussed in OTA's report -- the concern that the availability of
Federal storage capacity would lead to deferral of the politically and
financially costly steps involved in siting a geologic repository. OTA noted
that this is the principal programmatic risk in attempting to site and license a
large Federal storage facility before a permanent repository site is selected
and licensed.10 Measures to enable the benefits of an I-MRS to be gained while
reducing this programmatic risk are discussed below.

OTA believes that this integrated role for an MRS represents an excellent 5

response by DOE to the requirement of section 141 of NUPA that the MRS proposal
cor.t ain "a plan for integrating facilities constructed pursuant to this section
with other storage and disposal facilities authorized in this Act DOE has"

clearly devoted considerable effort towards vaste management system integration
in the last year. This effort is reflected in the proposed new role for an MRS.
Whether or not an I-MRS is ultimately authorized, the effort to develop an

~

integrated system including the I-MRS has already brought substantial benefits
to the DOE program by focussing attention and effort on system integration. ,,

T

This section discusses the advantages offered by an I-MRS, the costs and
risks to the program, and possible measures that could reduce the risk that an ,

I-MRS would adversely affect the repository program. |

l

2.1 Advantages of an integrated MRS
\

The basic advantage of the I-MRS is that it orovides a flexible couclirg
between the reactor unloadine clan and the reoositorv loadine olan that allows
each to be ootimized indeoendentiv. It serves a role like a transformer in an
electrical system, or a transmission / differential in a car -- it provides a
buffer between input and output systems that have unlike needs and
characteristics and that would function less efficiently if directly connected.
With no I-MRS, the reactor unloading plan is directly constrained by the
feasible repository loading plan, and vice versa. There is no prima facie

reason for concluding that there is any single spent fuel transfer plan that
Iwould optimize both ends of the high-level waste management system

simultaneously; and, indeed, the history of the waste management policy debate
suggests that the needs of the two ends may be in direct conflict. For example,
with no I-MRS, pressures to stop the continued buildup of spent fuel in storage
at reactors and to begin eliminating the backlogs that have already accumulated
are translated directly into pressures to site and operate a repository at full
scale as quickly as possible.

The buffer effects of the I-MRS can be considered in two categories: those
associated with location of the repository's packaging facility away from the 1

I

repository site and near the majority of the reactors in the East; and those
associated with the ability pf the I-MRS to decouple the spent fuel acceptance
schedule from the repository loading schedule.

1
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2.1.1 Advantares of an eastern 9ackagine facility

The major difference between the current DOE proposal for an I-MRS and
earlier proposals for Federal interim scarage facilities (e.g. the backup MRS in
the draft Mission Plan, and the Away-From-Reactor storage facility proposed by
the Carter administration) is that the I-KRS would perform ooerational functions
that had oreviousiv been olanned to take olace at the recository. Instead of

receiving spent fuel only when the repository is unable to do so, the I-MRS
-vuld handle most spent fuel on its way to the repository. Thus the handling

facilities at the I-MRS do not totally duplicate the facilities that would have
to be provided at the repository in any event. (Some spent fuel, from Western
reactors, and defense high level waste may be shipped directly to the
repository, so that there may be a small packaging facility at the repository
even with an I-MRS.) It is interesting to note that a recent German study of an

integrated spent fuel disposal system also includes a spent fuel packaging
("conditi'oning") facility located separately from the permanent repository.ll
This concept has the following advantages:

2.1.1.1. An eastern osckarine facility Drovides uniform ouality assurance for -
those soent fuel treatment activities that are best eerformed as near as.

~

cossible'to the rea'ctors where the fuel is used. r

Preliminary systems analyses suggest that that the overall costs and
impacts of waste management activities may be reduced if spent fuel is
consolidated and placed into a final container before interim storage outside of
the reactor's pool and transportation to the repository.12 Consolidation
reduces the cost of most subsequent operations (by allowing about twice the
quantity of spent fuel to be placed into a given container); and placing the
spent fuel into a final container as early in the process as possible minimizes
the number of operations involving direct handling of spent fuel assemblies.
(The container may be as simple as a stainless steel canister that will be
placed inside other containers for later steps; or it might be a cask designed
to be usable for storage, transportation, and final disposal.)

Available studies indicate that these activities could be performed at the
reactors. However, with ultimately over 100 different reactors managed by more
than 50 different utilities, nerformine these ooerations at reactors may oresent
eroblems of assurine system comoatibility and uniform level of ouality control.
An I-MRS would allow these operations to be performed relatively near the
reactors, while at the same time providing standardization and uniform quality
assurance that would be difficult if not imp 6ssible to obtain if the tasks were
lef t to each utility. (Performing these operations at an I-MRS instead of at
reactors may also reduce worker exposures, since at the I-MRS the operations
would all be performed by robot equipment in heavily shielded hot cells; at
reactor storage pools, workers are exposed to low but steady levels of
radiation.)

In addition, it is not clear that all utilities would be willing to perform
spent fuel treatment operations on site, even if the waste management program
offered to compensate them for the expense. Increasing the amount of spent fuel



A.

< :

5

handling and processing required at the reactor would divert utility management
attention from the primary function of reactor operation. Some utilities seem

to be quite reluctant even to undertake rod consolidation, although it might
reduce their interim storage costs by increasing the amount of fuel that could
be stored in pools before more expensive dry storage is required. Thus, while

it may be technically possible to perform a range of spent fuel processing and
packaging activities at reactors, it may not be institutionally easy to do so.

2.1.1.2. An eastern vackaring facility would allow separate ootimization of

multiourrose casks for interim storare and final disnosal.

Preliminary systems analyses have generally concluded that there could be
substantial system benefits from use of spent fuel casks that could be used for
more than one purpose -- e.g. for storage and transportation (S/T), or perhaps
even storage, transportation, and disposal (S/T/D).13 If designed with
sufficient flexibility, the I-MRS could facilitate use of such casks by allowing
DOE to proceed with design and procurement of one fleet of casks optimized for
interim storage and transportation to the disposal packaging facility, while
allowing time to develop and optimize the final disposal package system based on
the characteristics of the repository site.

T

Studies suggest that the optimum capacity for a cask designed for
transportation from reactors and for interim storage is significantly different
from the optimum capacity for a multipurpose disposal cask.
Storage / transportation casks are most efficient when designed for the maximum
possible amount of spent fuel (approximately 20 tonnes of consolidated fuel.)
However, this load may be too large for direct disposal because of limitations
on the allowable heat output for individual disposal packages. Available

studies suggest a maximum disposal cask load of about 9 tonnes of consolidated
fuel, and lower loads (or extended cooling periods) may be necessary for some
repository media.10 An I-MRS could use optimized S/T casks for the reactor /I-
MRS link, and optimized S/T/D casks for the I-MRS/ repository link.15 One

preliminary study that examined a ranga of alternatives concluded that this
approach could be the most cost-effective design for a system including an MRS
facility.16 If a significant amount of dry storage outside of reactor pools is
ultimately required, then the potential cost savings from providing this storage
in conjunction with the centralized packaging facility (the I-MRS) instead of at
reactors could offset the additional costs of that facility, so that the overall
system flexibility provided by an I-MRS might be obtained with no net cost to
utility ratepayers.

The storage / transportation cask could be used as the link between the
reactors and the I-MRS during normal operations, and to provide a buffer in the
event of delays in MRS availability or interruptions of loading. Even if the
proposal for an I-MRS develops sufficient consensus in Congress and the host
state so that the political uncertainties about its construction are eliminated,
there will still be the potential for some delays during construction that could
cause slippage in the target I-MRS acceptance schedule. Some at-reactor buffer
storage will be needed to insulate the reactors from such delays, or from
problems at the I-MRS during operation. To provide this storage, DOE could

- .

I
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furnish storage / transportation casks to utilities as needed until the I-MRS is
operating at its target rate. These casks would then be used as part of the

transportation cask fleet needed for; the reactor /I-KRS link, and would also
provide a buffer in the event of problems at the I-MRS during operation.

With thin approach, the period of storage in the S/T casks should be
considerably shorter than would be the case if no I-MRS were provided and the
casks were used for storage at reactor sites until they could be shipped to a

repository. This would reduce one of the uncertainties that has been raised
about S/T casks -- whether such casks could be recertified as suitable for ,

transportation after an extended period of storage. I

For the I-MRS/ repository link, casks suitable for final disposal as well as
transportation to the repository might be used. Several preliminary studies in I

the U.S. have indicated that such casks could substantially reduce the costs and ,

complexity of waste management operations.17 On the same lines, the recent
'

German study of a spent fuel disposal system includes a vaste package that uses
I

a cast iron shield that is intended to be able to qualify as a transportation
cask for the packaging facility-repository trip. If such an approach were -

ultimately adopted, spent fuel would be stored at the I-MRS in an inner
*

container of stainless steel placed into a concrete cask on the surface or inte
a borehole. When time for shipment for disposal arrived, the inner container
would be sealed into a transportation / disposal cask for delivery to the
repository. At the repository, the operations would be very simple, involving
only transferring the cask from the railcar, lowering it down the repository
shaft, and emplacing it on its side in a tunnel. The casks would provide buffer

storage capacity at the repository if operational difficulties lowered the
loading rate below the arrival rate.

2.1.1.3. The interrated MRS allows olannine and overation of the front-end of
the waste manacement system -- interim storare. transoortation to the usekarine
facility. and oackarine -- to proceed indeoendent of the uncertainties about
timine. location. and desien of the final recository.

As noted earlier, the effort to develop the proposal for the I-MRS has ,

already had a noticeable, beneficial impact on DOE's system integration |

activities. The I-MRS itself could provide a useful balance in the waste
program that could offset the historical tendency of the Federal waste |

imanagement effort to focus on finding a repository site, to the neglect of the
equally important challenge of developing a waste management system that can
function reliably at the required scale once a repository site is available.

Specifically, the I-MRS (if approved) could provide a clear focal
point in space and time for system integration and planning. While most of the
functions of the I-MRS could be performed at the repository, system planning
would be more difficult until the location and characteristics of the repository

are known for certain. Much of the uncertainty about the repository would be
resolved when NRC issues a construction authorization for a repository, but the

possibility would remain that the optimum waste package design might be changed,
or perhaps the site rejected, on the basis of additional data obtained during
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construction before the final operating license. With the I-MRS, the site would )
be known as soon as the facility is authorized -- perhaps in the next year or

'

Detailed planning for the complex task of shipping from many reactors toso.

the packaging facility could proceed immediately. An optimized cask fleet could 1

be designed and procurement initiated; routes could be determined; and firm )
schedules for accepting spent fuel from utilities could be specified by 1991, as !

provided in the DOE contract with the utilities. |

DOE could proceed with planning and constructing a fleet of S/T casks
for the front end of the waste management system, while deferring the final
design of a multipurpose disposal cask until site-specific issues about the I

repository have been resolved. One candidate S/T cask is already being tested
and demonstrated by DOE, and one design has been licensed for both purposes in
Germany. Thus it appears likely that such casks might be available for use for
interim storage before 1998. However, the information needed to develop a final !

optimized design for a multipurpose disposal cask will not be available until a i

repository site is approved, because the disposal package design depends upon !

the geologic medium and associated geochemistry of the final repository site.
Thus it would be risky to commit to procurement of multipurpose disposal casks-
before the design has been finally approved'by NRC in the repository licensing
process -- which may occur only after casks would be needed for interim storagp
purposes. If the I-MRS is designed with sufficient flexibility, it would allow
S/T casks, which are already well-advanced in development, to be used for early
buffer storage needs while providing compatibility with a wide range of possible
disposal packages.

It should be noted that although the I-MRS proposed by DOE is intended to
be the front-end for a geologic repository, it could as easily feed a very-long
term storage facility (e.g. a tunnel-rack systeml8) or even an alternative i

disposal system such as subseabed, if that became necessary. Any final

isolation system will require that spent fuel or high-level waste be prepared
for isolation. Thus a packaging facility will be needed whatever happens
further on down the line. For this reason, the investment in an I-b2S would be

used under almost any scenario, provided that the facility is designed with
enough flexibility to handle a wide range of possible final isolation packages.
(The ability of the I-KRS to serve as the coupling between reactors and a
variety of po=sible long-term isolation options is discussed further in section
4.)

2.1.2. Advantares from decoupline the reactor unloading and recository loading
schedules

The primary function of the I-MRS would be its operational role as thn
packaging facility for the repository. As discussed above, this allows the

front and back ends of the waste management system to be designed separately.
However, like earlier versions of an MRS, the I-MRS will also have the capacity
to provide storage as needed. Thus the I-HRS would allow the schedules for
removine scent fwal from reactors and for loading the recository to be ootimized
seoaratelv. Without an I-MRS, the two schedules are identical, since reactors
could not be unloaded until the repository could be loaded, and vice versa.

_ . _ _ . _ _ _ . . _ _ _ _ _

l
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The schedule that would be preferred for removing spent fuel from the reactor
sites is not likely to be the preferred schedule for operating the repository.
Without an I-MRS, pressures to remove spent fuel from reactor sites translate
directly into pressures to hurry up the repository and to go to full scale
operation as quickly as possible. Such pressures could increase the risk of
premature decisions that could lead to delays in the repository program. The I-

MRS would insulate the repository program from such pressures. ( of course, the
converse of this is the concern that the I MRS might provide so much insulation
that the politically and technically tough decisions required to site a
repository might be indefinitely deferred. Ensuring that the decoupling
provided by the I-MRS is partial rather than total is the principal challenge to
be faced in developing a consensus about the I-MRS. See section 2 's. for

further discussion of this point.)

2.1.2.1. The reactor unloadine schedule

NUPA requires disposal in a repository to begin by January 31, 1998, and
requires DOE to begin taking title to waste for disposal when.the repository is -

,

available. However, the Act provides little guidance about how quickly the
transfer of spent fuel from utilities to DOE is to take place. In fact, the r
desired rate of reactor unloading has been given little systematic analysis and
discussion to date. While the Mission Plan adopts a target rate sufficient to
stop the buildup of spent fuel in storage at reactors by 1998, it has not
evaluated systematically the relative costs and benefits of slower or faster
unloading rates. Judgments about alternative unloading rates will be based on a
number of factors including cost, impacts on reactor management and operations
resulting from increased demands for spent fuel management and processing
operations, and perceptions of equity.

It would be valuable for DOE to include in the MRS needs and feasibility

study an analysis of the issues involved in relying upon at-reactor storage
until a repository is available, taking into account a range of possible delays
in full-scale repository loading. NRC has concluded that at-reactor storage
would be safe for at i. east 30 years after reactor decommissioning.19 However,
some utilities would clearly prefer not to be responsible for spent fuel storage
for extended periods. There may also be questions about the desirability or
wisdom of giving an increasing role in waste management operations to over 50
different utilities with widely varying records of performance in constructing
and operating reactors.

It would also be useful if the needs and feasibility study estimated the
amounts of spent fuel that might ultimately be stored in individual reactor
pools, taking into account the potential for higher-density reracking and rod
consolidation (which some utilities appear likely to use). Because these
storage options will probably be less expensive than out-of-pool dry storage
technologies such as metal casks, they are likely to be used first. If full

scale repository loading does not begin until 2008 or later (which is quite
possible, particularly if the repository program were deliberately stretched out
as discussed below), there could be many reactors with 20 or more annual spent

L
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fuel discharges in their pools. The longer spent fuel accumulates in the pools,
the longer it will take to empty them. Thus the accumulation of large

inventories of spent fuel in reactor pools may be relatively irreversible in the
short run.

Because it may be difficult to quickly remove large accumulations of spent
fuel from reactor pools, the consequences of such accumulations should be
evaluated carefully. This evaluation should consider not only the implications
of events that are more or les.2 expected, but also the possibility of unlikely
problems that could be exacerbated by the presence of large amounts of spent
fuel in pools. For example, if a TMI-type meltdown occurred at a boiling water
reactor with a storage puoi inside the containment, the operators would probably
prefer not to have 20-30 yeace' worth of spent fuel stored in a place that might
be physically inaccessible for a period of years after the accident. To
consider a more remote possibility, some analyses suggest that there may be
civil defense benefits to preventin'g large buildups of spent fuel stored in
reactor pools. In the unlikely event of a nuclear war in which reactors were hit
with nuclear weapons, the presence of large quantities of spent fuel in the
reactor pools would substantially extend the time for which land contaminated by
fallout from the explosions would remain unusable.20 While it is to be hoped
that such an event is exceedingly unlikely, the consequences of having many 'r
reactors with 20-30 annual discharges in storage in their pools could be very
serious in wartime.

!

Corstruction of an I-MRS could be the fastest possible way to stop the
buildup of spent fuel in storage at reactor sites, and could allow the

|inventories that had already accumulated by the time an I-KRS could start
operation to be drawn down at whatever rate is deemed desirable. In fact, if it

is iudred to be imoortant to berin movine scent fuel from reactor sites at large
scale by 1998. then the I-MRS is erobably necessarv. If sufficient political
consensus can be reached about the I-MRS to prevent it from being to be deferred
or cancelled after it was authorized, there is a high degree of probability that
it could begin loading according to the schedule proposed by DOE. In that

event, it would provide a clear and predictable basis for utility planning for j

at-reactor storage. Thus, construction of the I-KRS would transfer the burden i

of dealing with the uncertainty about interim storage after about 1998 from (
individual utilities to the Office of Civilian Radioactive Waste Management, I

funded by all nuclear utilities through the nuclear waste fee. An I-MRS would
also provide insurance arainst the oossibility that later develooments might
lead to a desire to remove scent fuel from reactor cools more raoidiv than could
be easily achieved if larre inventories have been allowed to accumulare' in the
pools.

2.1.2.2. The recository loadine schedule

The schedule for repository loading depends upon (1) the time it takes to
site the repository, (2) the plan for scaling up to full-scale operations, and
(3) the achievable loading rate. By allowing reactor unloading to proceed
independently of repository loading, the I-KRS could broaden the base of support



*
.

*
.

10

for a more gradual repository siting and operating schedule than now planned by
DOE. Without the buffer provided by the I-MRS, any proposals to slow down
repository siting and full-scale loading will be seen by utilities as increasing
their burden of spent fuel management. This section will discuss some possible
benefits of decoupling the repository loading schedule from the reactor
unloading plan in terms of the implications for the repository siting program,
the scaling-up process for operation at the repository, and the rate of loading
during full-scale repository operations.

2.1.2.2.1. The recository sitine crocram

The one repository now authorized by NVPA is the only facility DOE is now
able to plan to use for accepting spent fuel from utilities. Thus, pressures
from utilities and others for DOE to accept spent fuel at a large scale by the
1998 deadline for repository operation put great pressure on the repository
siting schedule because of the time required to construct a packaging facility
at the repository after the construction authorization is granted. If a full
scale packaging facility must be operating at the repository by 1998, then the
construction authorization would be.needed by about 1992. Because of slippages
that have already occurred, DOE has cut back from its original plan to have the |
full-scale loading facilities operating in 1998 to the current plan of havingsa i

pilot scale loading facility in operat' ion by then -- a shift that has brought 1

criticisms from some utilities who want a faster acceptance schedule.21 At the I

same time, DOE is being criticized by potential repository states and others for
hurrying the siting process.22 With no I-MRS in the system, these simultaneous
pressures to hurry up and to slow down will continue to push DOE in opposite |

|directions. If provision of an I-MRS would gain support for a more gradual
repository scaling-up plan (discussed below), it could increase the time
available for site investigation and licensing, while still retaining the
commitment to begin disposal in 1998. (Because NWPA required that that
commitment be included in DOE contracts with utilities providing for waste
disposal services in exchange for payment of nuclear waste fees, DOE is not at
liberty to unilaterally abandon it without explicit direction from Congress.
The history of NVPA suggests tha- it will probably be much easier to get
agreement to a plan for relaxing the repository schedule that retains the 1998 ;

commitment than to one that abandors it.23) J
|

Specifically, if the I-MRS wou.d allow DOE to plan for minimum-scale1

repository operation in 1998, it might allow a more sequential process to be
used in site characterization. Under the current Mission Plan strategy, the
characterizatic,n phase is compressed because of the plan to meet the 1998
deadline with an operating packaging facility at the repository (albeit a small-
scale facility). As a result, many characterization activities have to be done
simultaneously. A more gradual approach would allow a phased screening process
so that unsatisfactory sites can be identified and eliminated before the most
expensive stage of testing is undertaken. Section 3 below discusses a phased

site characterization process that may allow more information to be gathered and
evaluated before the full underground test facilities are constructed at
candidate sites, so that there is a better chance that potentially disqualifying
information would be discovered before the costs and impacts of full in situ

testing are incurred. - .
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2.1.2.7.2. The recository scaline-uo crocess

The DOE " Improved Performance Plan" that incorporates an I-MRS facility
does not fully take advantage of the ability of the I-MRS to decouple reactor
unloading and repository loading, since it uses the same repository loading
schedule that is proposed under the " authorized plan" that has no I-MRS. OTA's
report, published in March, suggested an alternative approach to repository I

development (referred to in this paper as the stepwise approach) that might be I
more compatible with an I-MRS facility, and thus might be a useful subject of |
analysis in the final MRS needs and feasibility study to be submitted next !

year.24 The stepwise approach would retain the 1998 goal for initial disposal
in the repository, while taking advantage of the availability of the I-MRS to
allow the full-scale loading of the repository to be built up to in a more

gradual, stepwise process in which the experience from each phase would be used |
to refine the designs for the next phase. This would defer full-scale !

repository loading somewhat compared to the reference schedule in the Mission
Plan, but would increase the confidence that the revised schedule for repository
loading would actually be achieved without any surprises. The stepwise approach
would involve three distinct phases: a demonstration phase to begin b J anusry .
31, 1998; a pilot operating phase; and a full-scale operating phase.2 r

Demonstration Phase

Initial disposal in the repository (satisfying the legal requirement that
disposal begin by Jan. 31, 1998) would be achieved using a small amount of high
level waste and spent fuel packaged at the I-MRS for disposal. The total amount

involved could range from 10 to 100 tonnes of spent fuel, depending on what
method is used for initial emplacement. The Act currently allows up to 10
tonnes of spent fuel to be used during site characterization if it is needed.
If this is done (e.g. to check worker radiation exposures during emplacement and
to verify the retrievability required by NRC regulations), DOE could apply for
permission to leave this material permanently at the same time it applies for
the construction authorization. This method should minimize the time required

for initial licensed disposal after the application to NRC. As an alternative

method for initial emplacement, DOE might make use of the Test and Evaluation
Facility provisions of the NVPA to emplace up to 100 tonnes of spent fuel and/or
equivalent high-level waste. The time required to do this after the

construction authorization is not clear. Whatever method is selected, however,

the obiective would be to minimize the time between the construction
authorization and NRC aceroval for oermanent emolacement of some cuantity of
scent fuel and/or hich level waste. The stepwise approach should therefore
maximize the chances of meeting the deadline in the Act, and provide the
earliest possible demonstration of both the technical and institutional capacity
to dispose of high level waste permanently. At the same time, by reducing the
time between the construction authorization and initial disposal, it should ,

allow more time before the construction authorization for the phased site
characterization process mentioned above and discussed in more detail in section
3.
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Combined with the early testing and demonstration of full-scale
transportation and packaging of spent fuel that would be provided by operation
of the I-MRS, this initial low-level licensed emplacement in a repository should
definitively demonstrate all of the key steps and technologies involved in
managing spent fuel from reactor discharge to final disposal. Without the I-

MRS, the capability to handle highly radioactive material reliably at high
annual rates would not be developed and demonstrated until at least 6 years
after the construction authorization for the repository.

Pilot Scale Operational Phase

The second phase of disposal would involve construction of a small
receiving, packaging and loading facility at the repository of sufficient size
to handle both the defense high-level waste and the spent fuel from western

reactors. (DOE's preliminary MRS needs and feasibility analysis recognizes that
it may be best to ship western fuel directly to the repository and do the final
rod consolidation and packaging there, rather than to ship it across the country
to the I-MRS and then back to the repository.26) The stepwise approach thus -

involves a modification to the two-phase repository development process',
described in the Mission Plan', which involves a 400 tonne / year pilot facility to

be operating by 1998, and a full-scale 3000 tonne per year facility to be
operating about 3 years later. The purpose of the two-phase approach in the
Mission Plan is to meet the 1998 deadline for repository operation. The small-
scale facility can be built in about 4 years, while a full-scale facility would
take nearly 6 years -- too long to be able to be in operation by 1998.

Under the stepwise approach proposed here, the 1998 target would be met in
the demonstration phase, before any operational loading facilities are
constructed at the repository site. The repository's loading facilities would
be constructed and operated in two phases in order to achieve two goals: (1) to
provide a facility that can be used to package western fuel and defense waste;
and (2) to provide an interim stage of experience in receipt and emplacement
before constructing and operating the full-scale facility for receiving packaged
waste from the I-MRS, The two phase approach in the Mission Plan does not
appear to serve either of these goals very well. In the first place, the scale

of the phase-one facility may be too small for the western fuel plus the defense
waste. (The discussion of the I-MRS in the Mission Plan does not relate the
planned first phase repository packaging facility to the need for a facility at
the repository to package western fuel if there is an eastern I-MRS.) In the

second place, because the pilot-scale and full-scale facilities would be
constructed in parallel according to the Mission Plan, there does not appear to
be enough time between the two phases to allow the design for the full-scale
facility to be modified if the experience of operating the first phase facility
suggests that to be prudent.

Tentative designs for the I-MRS suggest that a single waste receipt,
consolidation, and packaging line may be sufficient for the first phase
repository facility. Since the I-MRS would already have been built and
operated, the design for the first phase facility at the repository would
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benefit from that experience; it, in turn, would previde larger scale

experience at emplacement of packages in the repository, to determine whether
any modifications in the full-scale facility are needed. Thus the I-MRS would
be the initial stage in a secpwise process for developing the loading facilities
for the repository. ;

The pilot phase facility, which would be designed to accept unpackaged,
unconsolidated spent fuel directly, cou? d also provide a limited amount of
backup in the event of stoppages or slowdowns at the I-MRS facility during
operation. For example, if the facility were designed to achieve its target

Irate using a single shift, three shifts a day could be used to increase the
throughputs into the repository to offset problems at the I-MRS.

Full-Scale Ooerational Phase
!

If the alternative approach suggested here were used, the full-scale
loading facility at the repository would be constructed on a schedule that
allows its design to be modified on the basis of experience with the phase one
facility. This is likely to lead to full-scale. loading several years later th'an

iprovided in the reference loading. schedule in.the Mission Plan,.which initiates
construction of the full-scale phase two facility at the same time as the sma%1- f

'

scale phase one facility. Because an I-MRS would allow unloading of reactors to
occur at any desired rate even before the repository loads at full scale, such a
planned deferral would not lead to a further buildup of spent fuel at reactors.
While it would increase the amount stored at the I-MRS, the fact that this
additional buildup would occur only after initial licensed disposal in the
repository should provide the I-MRS host state and others with confidence that
the spent fuel would in fact be removed for disposal within a reasonable period
of time. It would not increase the total amount of spent fuel passing through
the I-MRS, but rather would only mean that a larger amount was stored for an
interim period before disposal.

Use of an I-MRS in combination with a more gradual process of repository
development could increase the credibility of the repository evaluation process
in two ways. First, deferring construction of the full scale loadin5 facilities
at the repository until results from pilot scale loading are available could
reduce concerns that sunk costs at the repository site would create pressures to
ignore problems discovered during construction. Second, the total investment at

the repository site could be lower with an I-MRS, since a major portion of the
full scale facilities needed for disposal would be located away from the
repository site. Because the costs and operational consequences of a decision ,

to abandon a repository site if problems are discovered during operation would |

thus be lower, a more objective assessment of such problems should be possible.

2.1.2.2.3 Matchine reactor unloadine and reoository loadine durine

normal overation

once the full-scale loading facility has been built, the I-MRS would allow
separate optimization of reactor unloading and repository loading rates. For
example, it is possible that a judgment would be made that the desired unloading

__ _ _ _ . _ _ . . _ _ __ _
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rate should be high enough not only to stop the buildup of spent fuel at reactor
sites by 1998-2000, but also to reduce the inventories stored at reactor sites
to some specified level within a given period of time. Yet the optimal loading ,

|rate for the repository may prove to be significantly lower than this desired
rate. The I-MRS can act as a cushion by accepting waste from reactors as
quickly as desired, and then feeding it to the repository at the optimal rate.
If this were done, it would mean an additional amount would be stored at the I-
MRS for some period. (For example, if the unloading rate is 3000 tonnes / year 1

and the repository loading rate is 2000 tonnes / year, the amount stored at the I- )
MRS would increase by 1000 tonnes / year until the rate of deliveries from |
reactors fell below the repository loading rate.) |

Alternatively, it may prove desirable later to provide some period of
surface storage for all spent fuel or high level waste before emplacement in the
repository in order to allow the heat output to decline. The,I-MRS would allow
this to be done without affecting the reactor unloading plan.

Surface storage for these reasons could also be provided a,t the repository,
if there were no I-MRS. However, this has disadvantages. First, storage of a-

large inventory of spent fuel at the repository might be perceived as creating
an incentive to overlook any problems with the repository site that are r
discovered during operation. If transitional storage (for loading rate
equalization or for cooling) is done instead at a separately located I-MRS, it
becomes easier to address problems at a repository site in an objective manner.
Second, if buffer storage is to be provided at the repository, it could only be
available after the repository has an operating license. Until then, interim

storage would have to be provided at reactor sites. For some plausible j

repository delays, this could lead to very large inventories building up at j

reactors. To unload these significantly faster than the time it took them to ;

accumulate in the first place would require a substantially higher acceptance I

rate at the repository than would be needed if unloading could begin years
earlier using an I-MRS. This could increase both total system costs and peak
annual transportation impacts.

The potential mismatch between reactor unloading rates and repository
loading rate could work in the other direction if large inventories of spent
fuel are stored in reactor pools instead of at an I-MRS before the repository is
available. It is possible that the repository could ultimately be loaded at a
rate that is considerably higher than spent fuel could readily be unloaded
directly from reactor pools. In that case, the achievable loading rate could be
constrained by the rate at which spent fuel could be unloaded from reactor
pools.27 This could lend to a cost penalty, since total disposal costs might be
reduced if the time that the repository is kept open and loading can be reduced.
If the backlog of spent fuel were stored at an I-MRS, its unloading rate could j

be increased to match the repository's capacity (using two or three shifts per j

day, if necessary). ,

__

l
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2.2 COST OF AN INTECPATED MRS

DOE's preliminary analysis indicates that inclusion of an I-MRS could
increase the total cost for waste management facilities by $500 to $700 million
- about 2 percent of total costs for the Federal portion of the waste

management system, to be paid for through the fee imposed by NWPA on nuclear-
generated electricity.28 However, whether there is in fact any significant nsa
increase in total costs to users of nuclear-generated electricity will depend i

Iupon the extent to which the contingencies against which the I-MRS provides
insurance come to pass. In particular, it will depend largely upon the amount )
of at-reactor dry storage that would eventually be required if no I-MRS is J
provided, which will in turn depend upon both the potential for increased in-
pool storage and the delays in repository loading. For short delays on the

order of a few years, at-reactor storage may be less expensive -- particularly
if estimates of the potential for increased in-pool storage are correct. For
long delays (which are possible even without the planned deferral of full-scale
disposal suggested above), the at-reactor storage costs could become quite high
if much out-of-pool dry storage is required, and the savings resulting from -

providing that storage at an I-MRS instead could offset the additional costs of
that facility. (Because the packaging and handling facilities of the I-MRS wilf
be used for waste disposal operations whether or not any significant amount of
storage is provided at the I-MRS, their costs do not have to be included as part
of the storage ecsts, as would be the case if an MRS were being used only for
backup storage.29 Thus the incremental cost of storage at the I-MRS is only the
cost of the storage modules and associated handling operations -- estimated to
be about $20 per kilogram of stored fuel.30 This is well below the current
estimates for out-of-pool storage at reactors, and comparable to estimates for
additional in-pool storage.31)

An important difference between the cases with and without an I-MRS in
terms of interim storage costs is that the I-MRS option does not appear to add
major new uncertainties to the estimates of waste management costs. A packaging
facility will be required even if there is no I-MRS, so that locating that
facility away from the repository should not substantially increase the
uncertainties that are already present in estimating the cost of such a first of
a kind facility. (Of course, it will increase total facility construction and
operation costs, as noted above, because there will still have to be a
simplified receiving and handling facility at the repository, which will lead to
some cost duplication.) The cost of at-reactor storage, however, may be subject
to greater uncertainty, since it depends heavily on the prospects for in-pool
storage and the actual repository delays. For example, if rod consolidation at
reactors does not turn out as well as some think it will, or if the repository

experiences extended delays, the amount of out-of-pool dry storage required
could increase sharply. As noted above, the cost of providing this dry storage

at the I- MRS could be substantially lower. Thus the additional cost of
providing a centralized packaging facility (the I-MRS) can be seen in part as an
insurance policy against the possibility of higher storage costs that might
result if there are substantial delays in repository loading and the requisite

,

interim storage otherwise had to be provided at reactor sites.
. .
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These considerations succest that the MRS needs and feasibility study
should examine the relative costs of systems with and without an I-KRS under a
wide rance of contincencies. to evaluate the capacity of each aceroach to insure
acainst larce downside cost risks. This analysis should consider that under
some possible scenarios, a decision would be made to construct an I-MRS later,
even if it is not authorized now. For example, in the unlikely event that the

siting program uncovers major problems with geologic disposal that would lead to
extended delays or even rejection of the concept, it may be necessary to build a
very long term storage facility to prevent reactors from becoming de facto
repositories. As noted earlier, the I-MRS could also serve as the front end for
such a facility.

OTA's analysis of the historical development of the waste management
problem in the U.S. suggests that minimizing the initial costs of the waste
management system will not necessarily minimize total costs in the long run; and
that in any event cost minimization may not be as important as and confidence
that spent fuel will be removed from reactors and ultimately be disposed of on a
reliable schedule. If provisions can be made that ensure that the I-MRS does -
not itself adversely-affect the repository program, it would provide a

~

significant degree of flexibility and insurance against contingencies. This r
could enhance confidence in the program, and reduce the risk of substantially
higher costs in the long run.

2.3 SYSTEM IMPACTS OF AN INTEGRATED MRS

The principal effect of an I-MRS on the total ixpacts of the high-level
waste management system will result from the fact that it would funnel all the
high-level waste transportation through one site (thus shifting the
transportation routes from what they would be without the I-MRS), while reducing
the amount of transportation into the repository itself by shipping only
consolidated fuel in multi-cask dedicated trains. Without the I-MRS, the focus

of the " funnel" would be the first repository itself, most likely somewhere in
the West; the addition of the I-MRS would move the focus from there to a
location in the East, nearer the reactors where the vaste originates. As a

result, the total impacts of waste disposal activities on the repository state
would be reduced, while transportation impacts would be increased for some
states nearer the I-MRS and along the corridor from the I-MRS to the repository.~

However, it is imoossible to tell at this time what the net shifts in
transoortation effects would be. The routes that would be used in a system with
no I MRS cannot be specified until a repository site is finally approved, which
is expected to occur sometime in the 1990's. In addition, the reduction in

shipments that would actually result from consolidation at an eastern I-MRS ,

cannot be assessed precisely until the final designs for shipping casks are
- known, the options for minimizing the impacts of transportation from reactors

have been thoroughly assessed, and the amount of consolidation that would be
done at reactors in any case is known. All that can be said with certainty at

this time about the redistributional effects of the I-MRS is that some states
will experience more transportation, and others less, with an I-MRS in the
system. (The aggregate effects of the I-MRS are discussed below.)
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(It may be noted that the I-MRS presents a somewhat different
redistributional equity issue from the Away-From-Reactor (AFR) storage
facilities proposed by the Carter administration. The only function of the AFR
was to allow spent fuel to be removed from reactors before a repository was
available. Thus the recipient communities perceived that they were being asked
to bear a cost that the reactor host communities were unwilling to bear -- which

raised strong equity objections. The I-MRS is intended to improve the

performance of the vaste management system whether or not it is used for large
amounts of storage. Use for storage would not increase the amount of waste
transported through the I-MRS host state; and the incremental impacts of storage
at the facility would be small, and probably not proportional to the amount in
storage. In other words, if a state is willing to accept the I-MRS in its
integrated role, and is confident that a permanent repository will be available,
then buffer storage at the I-MRS should not be a major additional concern. This
may be particularly true if the storage is either for cooling before
emplacement, or to match the reactor unloading rate to the repository loading
rate, once a repository is available.)

.

Whatever the redistributional effects, it appears that the I-MRS'could
reduce the net aggregate impacts of transportation. While use of the I-MRS T

would increase the total number of miles each fuel assembly would be shipped o'n
its way from the reactor to the repository (measured in " tonne-miles"), it
should decrease the total number of miles traveled by individual shipping casks
(" cask-miles") by reducing the total distance that fuel must be shipped in low
capacity truck casks and by reducing the total distance that unconsolidated fuel
is shipped.32 Because the total radiation exposure to transportation workers
and the public depends upon the cask-miles rather than the tonne-miles, a !

ireduction of cask miles should reduce total exposures resulting from waste
shipments. In addition, use of an I-MRS may be able to reduce the total number ,

of miles traveled by separate shipments of waste (" shipment-miles") because |
shipments from the I-MRS to the repository would be done using a relatively i

small number of dedicated trains carrying many casks.33 To the extent that i

transportation corridor states and communities are concerned more about the |

total number of separate waste shipments they must deal with, rather than the
number of casks in each shipment, a reduction in " shipment-miles" could be
beneficial.

As with the redistributional effects, the net reduction in aggregate
measures of waste transportation cannot be predicted very precisely at this
time. Nonetheless, it would be valuable for the final MRS needs and feasibility
study to present best estimates of the effects of an I-MRS on the various I

measures of transportation discussed above, as well as estimates of the |

resulting worker and public radiation exposures and accident risks (taking into |
account the likely age of the spent fuel being shipped 34). To be most useful,

this analysis should include evaluation of the sensitivity of the results to the .

amount of consolidation done by utilities, the possible use of multipurpose
casks, and the potential for batch shipments of casks from reactors to the I-MRS
or the repository. Such analysis is needed to check the preliminary conclusion
that the I-MRS will lead to some reduction in aggregate transportation impacts.

_ _ _ _ _ _ - - _ _ _ _ _ _ _ . _ _ . . _ - . .
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It should be noted, however, that OTA's analysis suggests that the
transportation benefits of an I-MRS, while potentially significant, may not be
as important a consideration as the other advantages of the I-MRS discussed in
this paper.

2.4. MAJOR DISADVANTAGE- POTENTIAL IMPACTS OF THE I-HRS ON THE |

REPOSITORY PROGRAM

2.4.1. Sources of concern

As noted earlier, a major concern about the I-MRS is that it could delay
the repository program indefinitely. OTA's March report discussed two bases for |

this concern: 1) the possibility that the effort to site and construct such a
facility would divert resources and energy from the repository program; and 2)
the fact that, once a storage facility is available, it will be easier and less
expensive to expand the storage capacity from year to year than to proceed
rapidly to develop a geologic repository.35 Each is discussed briefly below.

The effort to gain approval for an I MRS and to construct it will, clearly
requirs some management effort on the part of DOE. However, this would probably~

not seriously affect the reposi~ tory program if the same degree of consensus can
be reached about the I-MRS as now exists about the need for a permanane
reposito ry. In that svent, the I-MRS would not be a continuing drain on the
management and political resources of DOE, but instead would serve as a valuable
focus for the system integration efforts that are necessary. In fact, by

shifting all of the problems of planning for the operational interface between
the reactors and the repository to the I-MRS program, it could allow the
repository development staff to better focus their attention on the task of
finding and licensing a suitable site. From this perspective, the most serious
impact of the I-MRS proposal on the DOE program would result if the issue cannot
be resolved decisively one way or the other. If the I-MRS were approved, but
only by a bare majority in the face of stron5 opposition, there would be the
risk that DOE resources would have to be spent every year to ensure continued
appropriations to prevent the project from being cancelled later. (In addition,

continued uncertainty about the fate _of the I-MRS would greatly reduce its valuu
as firm basis for utilities' planning for their own storage needs.) On the
other hand, if the I-MRS proposal were barely defeated in the face of' strong
support from some parties, it may be refought in later Congresses, thus
continuing to demand DOE attention.

Earlier efforts to provide Federal storage facilities have raised the
concern that the ready availability of Federal storage at low incremental cost
would make it easy for the Federal government to continue to defer the difficult
technical and political decisions required to site a permanent repository.36
Judging from the history of these earlier efforts, it seems likely that unless
this concern can be adeauately addressed. it will be impossible to cain broad ,

sunoort for the I-KRS orocosal. The history of the vaste management program
strongly suggests that the credibility of any interim storage measures will be
suspect unless there is confidence that a permanent repository will be available
within a reasonable period. In fact, a basic finding of OTA's study is that a

1
- _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ - - _ _ _ - _ - - _ _ _
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credible orotram for sitine and licensing a neologic renositorv is erobably a
necessary condition for agreement about interim measures. History does not

provide a reason to be confident that any interim measures can be pursued
successfully if there are serious concerns that the permanent repository might
be deferred indefinitely.

The challence with the I-KRS facility is how to use its ability to decouole
reactor unloadine from recository loading enough to allow some flexibility in
the recository schedule. without decoucling the two so much that the recository

is never develooed.

There are two factors that should maintain pressure for progress on the
repository even if an I-MRS is provided. First, acceptance of waste at an I-MRS
will not satisfy the legal requirement in NWPA that disposal must begin by
January 31, 1998, since disposal is defined as emplacement in a deep geologic

,

facility. Since NWPA required this commitment to be included in DOE contracts
with utilities in exchange for payment of fees to the waste program, failure to
meet that provision of the contract could provide a basis for lawsuits. Second,
an I-MRS by itself would not provide financial closure for the utilities, since-
expenditures for the repcsitory program would continue, and since expenditures,
to maintain and replace storage facilities would continue until a permanent y

disposal system is provided.

The possibility that the I-MRS will adversely affect the repository program
might be further reduced by measures that link operation of the I-MRS to
progress on the repository, and by measures in the repository program designed
to reduce the chance of major delays. Possible measures in each category are
discussed below.

2.4.2 Measures to Prevent Repository Delays

2.4.2.1. Linkare between ororress on the reoository and develooment of the I-

MEE

Various possibilities exist for making development and operation of the I-
MRS contingent on the repository program in some way:

o Tie construction of the I-MRS to recommendation of a repository site.
(This would be consistent with the current schedule in the Mission Plan, in
which the repository site designation is planned to become effective by April
1991, while I-MRS construction is to start in the summer of.1991. However, it

would not allow a longer site characterization process, as discussed in section
3.)

o Tie operation of the I MRS to issuance of a construction authorization
for the repository. (This would also be consistent with the Mission Plan
schedule, since the construction authorization is anticipated in 1993, while I-
MRS loading is not planned to begin until 1996.)
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o Place a limit on the amount of spent fuel that can be stored at the I-MRS
until the repository receives an initial operatin8 license. According to the
reference loading plan in the Mission Plan, if the I-MRS begins operation in
1996 as proposed, it would accept some 2,200 tonnes of spent fuel before the
repository operating license is granted at the end of 1997. A ceiling of
perhaps 10,000 tonnes until disposal begins would allow for some small slippages
in the repository schedule, while still maintaining pressure to begin operation.
A higher ceiling, say 15,000-20,000 tonnes, would provide additional
flexibility, and may be needed if a more flexible repository siting and
development plan were adopted, as discussed earlier. The ceiling might be
absolute, requiring amendment of the authorizing legislation to waive; or it
might be a trigger for a state veto over further loading, with provisions for a
congressional override by joint resolution. (The latter procedure is provided
in sec. 135(d)(6) of NWPA for expansion of a Federal interim storage facility

beyond 300 tonnes.)

o Make progress on the I-MRS dependent upon continued NRC findings of
confidence in the repository program instead of on achievement of specific
milestones in the repository program. In its waste confidence decision in

-

August, 1984, the NRC stated that it would " review its conclusions on vaste'

,

confidence should significant and pertinent unexpected events o'ccur, or at least-
every 5 years until a repository for high-level radicactive waste and spent fuel
is available."37 This suggests that NRC might review the decision in 1989, "

1994, and 1999. Construction of the I-MRS could be tied to a positive finding
in 1989; initial loading to a positive finding in 1994; and loading beyond an
initial ceiling to a positive finding by 1999.

2.4.2.2, Measures to increase confidence that the recository orogram will not

encounter maior delavs

Tying the I-MRS to the progress on siting a permanent repository would
reduce the chances that the availability of the I-MRS itself would lead to
delays in the repository. However, positive measures can be used to increase
the confidence in the repository schedule. A number of possible measures are
discussed in detail in Ch. 6 of OTA's March 1985 report.38 These measuras
generally involve an expansion of DOE's reference siting program to ensure that
backups can be made available with minimum delay if the primary candidate sites
prove unacceptable.' Such measures are discussed further in the following

section.

3. CONTINGENCY PLANS FOR THE REPOSITORY SITING PROGRAM

3.1 Tvoes of continrency measures

OTA's study concluded that the credibility of the Mission Plan would be
enhanced if it contained explicit contingency plans for the repository siting ,

program. Such plans should clearly identify the problems that could delay the
development of a repository and include specific measures both to reduce the
likelihood that such problems would occur and to mitigate the impacts of any
problems that did occur. The Mission Plan has added a discussion of contingency

_ _ _ . _ _ _ _ _ _ _
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plans, but at a higher level of generality than would be most useful in
increasing confidence that major delays in the repository program would be
avoided. That is, the Mission Plan shows what would happen in the event that

!major delays are encountered, rather than how to minimize or avoid such delays
in the first place. !

Contingency measures can be of two types: preventative, and mitigative.
Preventative measures are those designed to reduce the chances that situations
that could produce extended delays will arise in the first place. In this

category perhaps the most important is redundancy -- the parallel development of
more sites and technologies than are needed at each stage of the siting process,
to allow the program to proceed even if some candidates are dropped from
consideration. The ability of the space shuttle to achieve orbit and complete a
successful mission several weeks ago despite failure of one engine during launch
is an example of the effectiveness of this approach.

Miticative measures are those designed to minimize the delays that could
occur if the preventative measures are not adequate, and some phase of the
siting process is completed without sufficient number of qualified sites to go-
to the next stage. (This problem might occur, for example, if only one good site
is available at the end of characterization, and that site is successfully r
vetoed by the host state or is rejected by NRC at some point in the licensing
process.) Mitigative measures may be preferred to parallel development of
backups if the cost of parallel development is very high and/or the consequences
of moderate delay are not serious. A major type of mitigative measure is a
contingency plan for developing backup sites that lag the primary candidates by
one stage, so that DOE does not have to go back to the very beginning of the i

siting process to develop backup sites if they are needed. For example, such a

contingency plan could aim at having a suitable backup site fully characterized
so that it could be submitted for licensing immediately if the first site is

rejected by NRC.

3.2. Need for clear coals
lTo develop and evaluate alternative contingency plans, the requirements for

the number of sites at each stage of the siting process must be well-defined.
Some of the requirements of NWPA are in fact clear:

o Sec. 112 (b) requires that 3 sites be recommended for ;

Icharacterization.
1

o Sec. 114(a)(3) requires that the Secretary submit another site to
Congress within 1 year of the date of disapproval of a recommended site by the .

host state or Indian tribe, if the disapproval is upheld by Congress. (This !
'requirement can only be met if 2 fully qualified sites are available at the end

of characterization; it is impossible to pick a new backup site and
characterize it in one year.)

1
1o Sec. 302(a)(5) requires that 1 site with an operating license be

available by January 31, 1998.
.

!
|
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However, other crucial requirements of NVPA are less clear. Specifically,

section 114(f) requires that the EIS prepared at the time the first site is
recommended for a repository must consider as alternate sites "3 candidate sites
with respect to which (1) site characterization has been completed under section
113; and (2) the secretary has made a preliminary determination, that such sites
are suitable for development as repositories consistent with the guidelines
promulgated under section 112(a)." Both requirements appear to be subject to
varying interpretations, with results that have major implications for the
appropriate siting program. Each is discussed below.

3.2.1. The Preliminary Determination of Suitability

There is some disagreement about precisely when the preliminary
determination of suitability required by sec. 114(f) is to be made. The Mission
Plan states that the Secretary of DOE will make the preliminary determination at
the time that DOE recommends 3 sites to the President for characterization.39
Some Members of Congress support the DOE interpretation,40 while others say that
the determination is to be made at or near the end of the characterization -

process."1
F

The appropriate siting program would depend heavily upon which
interpretation is correct. Decendinz uoon the timine of the oreliminary
determination of suitability. characterizine oniv 3 sites initially could
orovide either a considerable degree of redundancy or none at all as far as
DOE's ability to avoid maior delavs in recommending the firtt site for licensine

is concerned.

|If the preliminary determination of suitability is made before
characterization, then characterizing 3 sites as DOE now plans to do should
provide sufficient redundancy to give a reasonable degree of confidence that at
least I would survive the characterization process and that DOE could recommend
a site for licensing without major delay. In this case, contingency planning
needs to focus on what would be done in the event that only one site appears

usable for a repository after characterization. If that occurs, there will be

some risk of major delays after the first site is recommended in the event that ]
(a) the site is vetoed by the host state and Congress does not override the
veto, or (b) the site is rejected by NRC at some point in the licensing process. !

In either case, a backup would need to be available as quickly as possible to I

minimize delays. (As noted above, the Act requires that DOE recommend a second j

site within 1 year if the first is vetoed and the veto is upheld.) The Mission |
!Plan's analysis of possible delays in the various stages of the siting process

does not address the possibility that only one site would survive
characterization. The longest delay discussed for the licensing stage is 4
years, the time required for a second site to be prepared for licensing and
reviewed by NRC; this short a delay would only be possible if a second suitable
characterized site were already available.42

However, if the preliminary determination of suitability is made after
characterization, then DOE could not recommend the first site for licensing
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until it had characterized 3 sites to the point that they could all be ;

determined to be suitable for a repository. In this case, if DOE started with

only 3 sites, the recommendation of the first site for licensing could be
delayed by (a) delays in characterizing one or more of the sites, and/or (b)
discovery of information during characterization that would disqualify one or
more sites. The likelihood that no such problems would arise with any of 3
sites is low enough to warrant more extensive contingency plans. Thus, as DOE

indicates, a finding that the preliminary determination of suitability would be
made after characterization would either require characterization of more sites
at the outset, or run a substantial risk of major delays before the first site
could be recommended for licensing.43

In a recent letter on the subject, Representatives Dingell, Markey,
Swift, and Wyden stated that the the preliminary determination shauld come " late
in the site characterization process." 44 This appears to leave some ambiguity
about the precise point in the characterization process at which the preliminary
determination of suitability is expected to be made. An accompanying analysis
of the legislative history of section 114(f) suggests that the preliminary
determination of suitability would be made af ter "a detailed understanding of-
the site's geologic characteristics", but would still allow for the possibility
that the site would subsequently be found unsuitable. It also indicates thatt
testing at-depth would be required to produce that detailed understanding.45

The ambiguity lies in the fact that there is no precise technically-defined
end point to characterization. Characterization will include both field tests
from the surface designed to establish the large-scale properties of the site
and surrounding environment, and in situ tests at the proposed depth of the
repository. The more tests that can be done, and the longer they can be
conducted, the more confidence in the suitability of the site can be obtained.
There is no fixed point at which all conceivable relevant information would have
been gathered. Instead, DOE will have to make a judgment as to when sufficient
data are available to support a license application. At that point, DOE can
recommend a site pursuant to sec. 114 of NWPA. If the preliminary determination

of suitability had to be made after sufficient data were available to support a
license application, it would inply that two exploratory shafts and an
underground test facility would have to be completed and operated for some
period for at least 3, and probably 4 or more, sites. It would also mean that
DOE could not recommend one site for licensing until 3 had been determined to be
ready for licensing.

However, the specification that the preliminary determination of'

suitability should come " late" in the characterization process suggests that it
is not expected to come at the very end. Indeed, if it came at the very end,

there would not seem to be any room for the site to be found inadequate at a
later point in characterization, an event which the analysis :ited above
contemplates as possible. That view is also supported by sec. 114(a)(1)(E),
which requires that the recommendation of a repository site to the President
must be accompanied by a report containing preliminary comments by NRC
concerning the extent to which the data from site characterization are
sufficient for a license application. Presumably DOE would only recommend a

.__
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site for which the NRC made a positive finding about the data and analysis, and
NRC would only make such a finding if the data were sufficient to suggest that
the site would in fact be licensable. Thus a preliminary determination of
suitability made at this point would be tantamount to a preliminary finding by
the NRC that the site appears suitable for licensing based on the available
data. If the DOE preliminary determination of suitability is intended to be a
less severe test than an NRC preliminary finding that the available data are
sufficient for a license application, then the preliminary determination of
suitability would need to be made at some earlier point in characterization.

I

Because site characterization is not clearly defined, there is no obvious

stopping-place at which to make a preliminary determination of suitability, if
it is decided that it must be made after characterization begins but before it

ends. Since a major part of the cost and environmental impact of site
characterization activities is associated with the underground test facility,

one possible point before all of those costs and impacts have been incurred
would be at the completion of the first exploratory shaft for the in situ
facility. Some data on the suitability of the site will be obtained during the

|construction of the first shaft itself, particularly if the test program is
'

-

designed to use the first shaft for that purpose. In addition, much relevant

information to be obtained during characterization will be obtained from fieip . ]
activities on the surface, including additional boreholes. Some fraction of
this data could also be available by the time the first shaft is completed. If 1

the preliminary determination of suitability were to be made at this point, thg
test erocram could be designed to focus initially on determinine whether any
discualifying conditions are cresent or cualifying conditions are absent.46 A
siting plan based on this approach is discussed below as an example of how
resolution of the ambiguities about sec. 114(f) can determine the appropriate
siting strategy.

3.2.2. Comoletion of Characterization at 3 Sites

As discussed above, sec. 114(f) also requires that characterization must
have been completed under sec. 113 for the 3 sites described in the EIS. The |

ambiguity here involves just how far in the characterization process each site i

must be taken before characterization can be determined to have been comoleted I

for purposes of this section. This question is distinct from the question of i

Iwhen the preliminary determination of suitability is to be made, although the
two questions are related. Obviously, if the preliminary determination of i
suitability must be made only after sufficient data are available to support a !

license application, then all 3 sites must be characterized to that point. .

However, if the preliminary determination of suitability can be made at an
earlier point during characterization, or even before characterization, then 11
is not clear whether the 3 suitable sites must all be characterized bevond the
goint at which the oreliminary determination of suitability is made. The
resolution of this question could also have major implications. If DOE can
terminate characterization of a site at any point following the preliminary
determination of suitability and still satisfy the requirements of sec. Il4(f),
then a site can be recommended for a repository as soon as DOE has developed
sufficient favorable data for one site to support a license application. That

|
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is, the program can proceed as quickly as the fastest site under consideration
is ready for licensing. However, if each site that is not clearly disqualified

following the preliminary determination of suitability must be carried all the
way to the end of characterization, then the first site could not be recommended
until the other remaining qualified sites had also been characterized to the
same extent.

OTA cannot comment on the proper interpretation of the Act. However, it

does conclude that it would be very valuable to the waste program to
Idefinitively resolve the ambiguities about sec. Il4(f) as quickly as possible.

DOE notes in the Mission Plan that a requirement that a preliminary
determination of suitability be made for 3 sites at the end of characterization
would in effect require that more than 3 sites be characterized initially, since
it is likely that at least one site would drop out during characterization.
This discussion suggests that the cost of deferring a definitive resolution of j

this question could be high. If DOE proceeds with 3 sites now on the assumption !

that the preliminary determination of suitability can be made before |
characterization, and if 1 or more of the sites proves to be unsuitable during |
characterization, then there is a good chance of a lawsuit at the time of.the -

EIS. Such a lawsuit could itself hold up the process for a year or two. If phe
result of such.a suit were a decision that the preliminary determination of y j

suitability must be made at the end of, characterization, 4 or more years could- '

then be required for DOE to characterize additional sites.
1

OTA's March report described a conservative contingency siting plan that
could provide considerable confidence that a repository could be operating full-
scale no later than 2008 even if the preliminary determination of suitability
had to be made after full characterization at-depth. The most expensive feature

of this plan was full characterization of 4 sites in parallel, to increase
confidence that 3 would be available after characterization, and to reduce the
risk that recommendation of a site for licensing might be held up if one site

experienced long delays during characterization.

To show how the resolution of the ambiguities about sec.114(f) might
affect the design of the siting plan, the following section describes one
possible alternative contingency plan based on the assumption that the
preliminary determination of suitability would be made at a point after
characterization has begun but before it has been carried to the point that the
site is ready for licensing. This discussion will also provide an example of
what is meant by an explicit contingency siting plan.

3.3. Hvrothetical Sitine Plan

3.3.1. Assumotions

The plan described below assumes (1) that the preliminary determination of
suitability could be made after construction of the first exploratory shaft but
before construction of the second shaft and full underground test facility, and
(2) that characterization of 3 sites to that point would fully satisfy the
requirements of sec. 114(f) even if characterization were halted at some of the
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sites after the preliminary determination of suitability had been made. Thus it
assumes that DOE can recommend the first site for licensing as soon as (1) a

preliminary determination of suitability has been made for 3 sites for which an
initial shaft has been sunk, and (2) full at-depth testing (following
construction of a second shaft and underground facility) has been successfully ,

completed for at least one of those sites. It is designed to rive a hirh decree I

of confidence that at least 2 sites fully suitable for licensine would be

available after full in situ characterization. so that if necessarv DOE could
meet the NVPA recuirement that it submit a second site within 1 year of a

successful state veto.

If this approach were allowed, it could significantly reduce the costs and I

environmental impacts of the characterization stage in two ways. First, a two- j

phase characterization process with a decision point after the first shaft is
constructed could allow unsuitable sites to be identified and rejected as

quickly as possible, so that the expense and environmental impacts of further
characterization could be avoided. This could be attractive to the host states.
Second, it could provide a basis for identifying the two most favorable sites so
that the number carried into the second phase could be reduced to 2 with -

relatively little risk that the most promising site would be dropped
inadvertently. (Completion of the full in situ test facilities would be r
undertaken for the third site only if it is needed later as a backup.) Reducing
the number of sites for which full in-situ characterization must be performed
and a detailed license application developed could decrease the costs and
environmental impacts of the siting program or allow more sites to be considered
in the earlier stages at no major increase in cost'over current plans.

A two-phase process may extend the characterization stage to some extent.
However, use of the I-MRS and the phased repository development plan discussed
earlier could allow this.to be done and still meet the 1998 deadline for initial
disposal and also begin to move spent fuel from reactors in significant
quantities by that time.

3.3.2. Elements of the siting clan

The following discussion will describe a reference plan for each stage of the
siting process, as well as other options that could be considered.

3.3.2.1. Identification of sites suitable for characterization

3.3.2.1.1. Reference Plan

Sites for the first round of characterization: The initial sites for
characterization would be selected from those that were under consideration at
the time the NVPA was passed -- i.e. the 9 sites for which DOE has prepared
draft Environmental Assessments. Since NRC's review of the draft Environmental
Assessments for the 9 sites did not conclude that any of the sites were clearly
disqualified on the basis of currently available data,47 there does not appear
to be a strong basis for concluding at this time that a suitable repository site
cannot be selected from among the available candidates.

_ _ . - _ - - _ _ _ _ - - _ _
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Identification of New Backun Sites. Site screening would be continued to

identify new potential candidate sites for characterization to be used in the
event that the first set of sites characterized were not adequate; this might be

accomplished by continuing the Basin and Range screening program conducted by
the U.S. Geological Survey.48 Thus in the event that the initial round of sites
are not sufficient, backups for characterization would be drawn from a new set
of sites, rather than from the remainder of the original 9 sites for which draft
Environmental Assessments were prepared. This may be needed to provide some
geologie variety among the backup sites. All but 2 of the 9 sites are salt; and
those 2 non-salt sites are currently ranked by DOE in the top 3 for !
characterization. If this ranking holds, the only remaining backups from the

'

first 9 would be in salt. While salt may prove to be a good medium for a
repository, it may be prudent to ensure that it is not the only medium available I

as a backup.
I

3.3.2.1.2. Ontions

o Defer selection of sites for characterization until additional data can*
be obtained about the 9 sites currentiv under investication. This has been
suggested as a way to' increase the chances of success without incurring the r
costs of characterizing additional sites.49 This approach would involve a l
certain delay of perhaps a year or two in exchange for some reduction in the |

risk that so many of the sites selected for characterization would be found
later to be unsuitable that DOE would have to go back and characterize

additional sites. It is not obvious, hasever, that this approach would be

expected to lead to less total delay than the reference strategy, in which DOE
would proceed with the full first phase of characterization for the most
promising 3 sites, while acquiring additional data on a fourth site as a backup. ,

Because no shaft would be sunk at the backup site until one of the first 3 had |
been found to be unsuitable, the extra cost of including a backup would only be '

the cost of surface tests. If desired, more of the first 9 sites could be !

evaluated further as possible backups, but is not clear that that would be l

superior to the proposed reference approach in which new sites would be
identified as backups, rather than relying on the 5 of the first 9 that are not
initially picked for characterization.

o Defer characterization until completion of a national site survev. This
option has been suggested by some as a way of finding the best possible site for
the first repository. It was not selected as the reference option for several j

reasons. First, it appears inconsistent with the requirements of NVPA. The j

Mission Plan's analysis of the repository schedule shows that it would be j

practically impossible to meet the Act's 1998 deadline for initial disposal if i

the siting process were halted while new potential candidate sites were
identified and nominated. In this regard, a joint DOE-U.S. Geological Survey
report suggested that a full national site survey could take about 8 years.50
(In fact, the 1998 date was established after Congressional consideration and
rejection of the alternative of a more extended schedule allowing time for a
national site survey before selection of the first sites for

characterization.51) Since the 1998 deadline is by law incorporated in the DOE 1

l
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I

contracts with utilities, DOE does not appear to be at libert to unilaterally
2adopt a plan that would deliberately abandon that commitment. Furthermore,

abandonment of that commitment could exacerbate the very problem that some~

opponents of the I-MRS are concerned about -- the risk that repository siting
would be deferred indefinitely.

Second, there may be no such thinz as a "best" site that everyone would
recoenize as superior to all others. Because there is no generally accepted

unique measure of the quality of a repository site, a judgment that one site is
"better" than another must be based on a subjective balancing of many
incommensurable factors.53 It is unlikely that everyone would balance these
factors in the same way. Even if such a unique "best" site did exist somewhere
in the United States, it is not clear how one could ever be very confident that

,

it had been found. For example, one could not be sure that some new site is
superior to the current 9 candidates unless they had all been characterized,
since there is no assurance that the ranking of potential sites based on pre- |
characterization data would be the same after characterization was completed. |

For the same reason, one could never be sure that the best of those sites that |
!had been characterized (if agreement could be reached about which is best) was-

superior to'all of,the other potential sites that had not been characterized.. ]

Thus it appears that the most one could hope 'or is to find one site among alh- |f

those that have been characterized that is generally regarded as preferable to- ;

all the others that have also been characterized; and it may be more likely that
'

there would be no clear " winner" among those characterized sites that are
determined to be able to meet the regulatory requirements. In other words,
identification of one or more sites that are licensable by NRC may be the oniv ,

reasonably achievable coal for the sitine orogram.
1

As noted above, NRC's comments on the draft Environmental Assessments do
not conclude that any of the 9 sites now under consideration can be clearly
disqualified on the basis of available data. Thus it is not clear that
deferring characterization of any sites until a range of new ones have been
examined will produce much more confidence that a good site will be found than ;

will the reference strategy of proceeding to the first phase of characterization ,

'on sites that are available now, while identifying new sites that could be
characterized later if the current set are found to be unsuitable.

3.3.2.2. Site Characterization -- Phase 1
1

Completion of the first exploratory shaft (and perhaps a short
exploratory drift at the bottom) provides one logical break-point for a two !

!

phase characterization process. Efforts in the first phase would consist of

tests during construction of the shaft and an initial drift (or horizontal
boreholes), as well as field tests (e.g. borehole pump tests to determine the
bulk hydrologic characteristics of the site). The first chase would be focussed j

on raoidly reducine the uncertainty about the presence of disoualifyinc factors j

or the absence of oualifyine factors -- i.e. on obtainine information that could
'

lead to a determination that the site is not suitable.54 (This may require more
time during the sinking of the first shaft to allow for an appropriate test
program.) At the end of this phase, DOE would complete the Advanced Conceptual

l
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Design for the repository at each site -- the second step in the first of three
55design stages described in the Mission Plan According to the Mission Plan,

this design should be completed by the time the first exploratory shaft is
constructed.56 Since the Advanced Conceptual Design will include a
demonstration of proj ect feasibility and an estimate of total life cycle cost
for a repository at the proposed site,57 it would provide a useful basis for
determining whether further evaluation of the site is warranted.

(The likelihood that disqualifying features would be found early would be
increased if the surface exploration activities of the characterization phase do
not have to wait for issuance of a final site characterization plan (SCP), but
rather could start as soon as the designation of the site is effective. This
might be allowed under NWPA, which only specifies that the SCP must be issued
before sinking an exploratory shaft at a candidate site.)

3.3.2.2.1 Reference olan

Recommend 4 sites for characterization. Prepare Site Characterization
Plans for all four, and conduct the' surface testing part of the first phase of.
characterization for all four; but sink. initial shafts only.at the most
promising three. If one drops out, then sink a shaft at the fourth site. If

T'
more than 1 drop out, than sink a shaft at the fourth site and at 1 or 2 new
sites selected from those identified in the backup screening process described
above. Beginning work on a fourth site increases initial costs'somewhat, but
reduces the delay involved if one site drops out and a backup has to be brought
along.

Note that this might be a useful site characterization strategy even if the
preliminary determination of suitability were made before characterization
begins, as DOE plans to do. Having 3 sites that survive the first phase of
characterization could give a high degree of confidence that 2 would survive
through the end of the second phase, so that DOE would be able to recommend a
second for licensing within a year if the first is successfully vetoed by the
host state.

Because of the potential sensitivity of individual states to the
possibility that a site within their borders would be chosen for
characterization, it is important to consider their possible reactions to the
idea of recommending more than 3 sites for characterization. Those states

already expecting to be included among the top 3 would likely support the
inclusion of a fourth site, since that would make it easier for DOE to drop one

of the top 3 sites on the basis of information discovered during
characterization. However, a state believing that it is likely to host the
fourth site would have to balance both advantages and disadvantages to being
included from the beginning in the first set of sites to be characterized. On

the one hand, if the top 3 sites prove to be suitable, then the fourth state
would have unnecessarily experienced the impacts of at least the surface test
part of characterization. In addition, being characterized for the first
repository makes a site eligible for the second repository as well. Thus the
host of the fourth site may prefer not to have that site named for

.
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characterization until it is certain that an additional site is needed. (This
concern might be reduced if there were an explicit commitment to characterize 3
new eastern sites for the second repository, rather than to plan to carry over
one or more from those characterized for the first repository.58)

On the other hand, beginning characterization at the fourth site at the
time as the top 3 sites has some potential benefits for the host statesame

because of the possibility that the fourth site would be pulled into
characterization later in any event as a result of problems discovered with one
or more of the first 3 sites. If the surface tests on the fourth site begin in
parallel with full phase one characterization of the first 3 sites, it is
possible that disqualifying features of the site could be discovered even before
the first shaft was sunk. If characterization did not begin until one of the
first 3 had dropped out, there might be more pressure to sink the exploratory
shaft as quickly as possible and perform surface tests in parallel. In
addition, once the site is designated and approved for characterization, the
state becomes eligible under NWPA for funding to conduct its own technical
analysis and oversight.59 Thus if the fourth site ultimately has to be
characterized, inclusion from the beginning would give the host state several -
extra years of support to enhance its own technical review capability.

'
3.3.2.2.2. ootions

o Start with only 3 sites. If one or more drops out by the end of the
first phase, recommend other sites for characterization (the number depending
upon how many sites had dropped out). This has the minimum initial cost, but

the maximum potential delay if any of the original 3 is dropped. However, the

expected delay would be less than if the preliminary determination of
suitability were made at the very end of characterization of 3 sites because (a) ,

lthe decision that an additional site was needed would be made earlier, and (b)

the detarmination that the new site is or is not suitable would be made earlier.

o Characterize 4 sites all the way to the end of the first phase. This

option minimizes the expected delay resulting from failure of a site, but
increases the costs and impacts if it turns out that the 4th site was not
needed; i.e. if the three highest ranked sites all proved suitable at the end of
the first phase. However, the extra cost of parallel characterization of a
fourth site would be substantially lower than if the preliminary determination
of suitability were made at the end of characterization, because the extra site i

would only have the first shaft sunk before its suitability was determined. )
i

3.3.2.3. Site Characterization -- Phase 2 |

The second phase of characterization would include construction and
operation of the second shaft and the in situ test facility, continuation of
surface and lab tests as necessary, and preparation of the License-Apolication
Design (the second design stage). DOE would be able to proceed 1.5 the second
phase at any site which had been found suitable after the first phase, without
waiting for a preliminary determination of suitability for 3 sites.
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3.3.2.3.1. Reference Plan

Complete phase two characterization and license application designs only
itr the two most promising of the 3 suitable sites. By the assumption on which
this analysis is based, the EIS requirements for 3 characterized sites would be t

met by having 3 sites that were determined to be suitable after having completed
the first phase of characterization. If this assumption is valid, it would not

be necessary to carry all 3 to the end of phase two. Focusing attention on two
sites after the first phase of characterization would reduce costs and
environmental impacts compared to the DOE Mission Plan, in which full
underground facilities, and detailed designs suitable for a license application,
are planned for all three sites. The risk of narrowing to two sites at this

'
point is that the site with the best chance of being licensed might be dropped
inadvertently; that is, the least preferred of the sites at the end of phase
one might turn out to be the most preferred at the end of phase two if it were
carried along with the highest ranked sites.

Two sites are carried all the way to the enti of the second phase of
characterization (instead of only one) to increase confidence that DOE would be
able to meet NWPA's requirewont that it recommend a second site for licensing'

,

within a year if the first is vetoed by the host state and that veto is nJt 'r
overturned by Congress.

3.3.2.3.2. Ootions

o Complete phase two characterization for all 3, but do license application
designs only for most promising 2. This would increase the the cost and
environmental impacts compared to the reference option, but would avoid any risk
that the most promising site might be inadvertently dropped at the end of phase
1. Some savings would result from preparing only two license application
designs.

o Complete phase two characterization and license application designs for
all 3 suitable rites. This is identical to the Mission Plan. It maximizes the

costs and environmental impacts of characterization, but minimizes the chance of
significant delays during the recommendation and licensing process.

3.3.2.4 pecommendation by DOE and licensinz

Under the assumptions discussed earlier, DOE would be able to recommend the
first site for licensing as soon as (a) a preliminary determination of
suitability had been made for at least 3 sites after completion of phase one of
characterization, and (b) one site had completed phase two of characterization
successfully.

3.3.2.4.1. Reference olan

Recommend only the top candidate for licensing, and prepare a Final
Procurement and Construction Design only for that site. The backup would be
recommended only if the first is rejected. If the first is rejected and the
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backup must be used, or if the second site carried into the second phase of
characterization were rejected in that phase, then a new backup would be
prepared by bringing an additional site to the point of having completed phase 2
and having a full license application design. This would be particularly i

prudent if the first site were dropped for technical reasons after the initial l

recommendation had been made, since that would be evidence that the likelihood

of rejection after characterization is higher than expected. ;

This approach involves the possibility of up to perhaps an 8-10 year delay
if the first site were rejected very late in the licensing process -- e.g. at |

the operating license stage. This potential delay could be reduced if the |
backup were submitted for licensing as soon as data raising questions about the

|
suitability of the first site were discovered.

3.3.2.4.2. Ootions |

|
o Recommend a second site for licensing as soon as one has completed the

second phase of characterization successfully.60 This increases the initial
costs somewhat, but reduces the delay involved if the backur must be used. It

also. allows repository construction to proceed as soon as the' faster of the two ,

sites is licensed. |

T

4 BACKUP UASTE FACILITY PIAN

The contingency siting measures discussed in the preceding section should
increase confidence that a geologic repository will be available without
extended delay. This should decrease concerns about the adverse impacts of an

I-MRS facility on the repository program, and the associated concern that the I- |
'MRS facility would itself become a long-term vaste repository by default. This

latter concern could be further reduced by an explicit plan for providing long-
term alternatives to geologic repositories in the unlikely event that unexpected
major difficulties lead to extended delays in the availability of geologic
disposal, or even rejection of the cc+ at.6L (The contingency analysis in the |

DOE Mission Plan does not address the ;3v ibility that geologic disposal might
encounter insuperable obstacles.)

In general, there are two types of long-term alternatives to geologic 4

repositories: 1) storage facilities, or 2) some other disposal technology such '

as subseabed emplacement. In the absence of any explicit contingency plan for
providing long-term alternatives if needed, the I-MRS (if constructed) will
itself be seen as the default option. Some supporters of a Federal MRS facility
da see it as a suitable long-term alternative to geologic repositories, and NWPA
requires that the design for the MRS facility that DOE is directed to submit to
Congress must allow safe storage for "as long as may be necessary." However, 11
is not clear that the I-MRS being crocosed by DOE is carticularly well-suited

for a lone-term storare role.

In the first place, the storage technologies selected for use in the I-MRS
(concrete casks and drywells) may be better suited for providing easily
expandable storage capacity for a period of decades in the face of an uncertain

|

. _ _ _ _ _ _ _ _ . - _ _ A



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

. ,
,

33

level of demand (as would be the case for buffer storage to deal with small
schedule slippages) than for providing large amounts of storage for an ex, tended
period (e.g. a century or more) in the event of major problems with geologic
disposal. In the latter situation, a higher density, higher fixed capacity
technology (such as a tunnel rack system) might be preferable. In addition,

storage facilities designed for a long and perhaps indefinite period of storage
may raise licensing issues that are not faced by facilities intended for at most
a limited period of interim storage.62

In the second place, the tentative candidate sites for the I-HRS we;e not
selected with a very long-term storage role in mind. The siting plan for the I-

MRS places very heavy weight on reducing the impacts of transportation between
the reactors and the final repository, rather than upon the siting
characteristics that might be desired for a very long-term storage facility.63

While the I-MRS thus might not be optimal as a long term alternative to
geologic disposal, it could serve as the receiving and esekarine facility for a
lone-term storace facility that is exolicitiv desiened and sited with that role

in mind. An explicit discussion of plans for developing'such a facility if ~

necessary could provide additional assurance chat the I-MRS would only serve'as'
a way-station on the road to a long-term isolation facility, r

Such assurance should also be increased by providing sufficient flexibility
in the I-MRS packaging facility design to ensure competibility with alternative
disposal technologies. Section 222 of NWPA requires accelerated development of
such technologies. At present, subseabed emplacement appears to be the most

promising alternative disposal technolog , The U.S.although it is subject toconsiderable institutional uncertainty. is currently participating
in an international cooperative project to determine the technical feasibility
of subseabed disposal, and the Mission Plan notes that DOE intends to continue
this participation to keep this option open into the 1990's.65
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PREFACE

On January 7, 1983, President Reagan signed the Nuclear Waste Policy Act
(NWPA) of 1982, which establishes the federal policy for disposal of commercial
spent nuclear fuel and high-level radioactive waste. The NWPA instructs the
Secretary of Energy to start accepting spent fuel and high-level waste for
disposal in a deep geologic repository by January 1998. The NWPA also states
that storage of high-level radioactive waste or spent fuel in a monitored
retrievable storage (MRS) facility is an option for providing safe and reliable
management of such waste or spent fuel.

Section 141 of the NWPA instructs the Secretary of Energy to prepare a
proposal for construction of one or more MRS facilities. The NWPA states that
the proposal to Congress shall include the establishment of a federal program
for the siting, development, construction, and operation of such facilities; a
plan for funding the construction and operation of such facilities; a plan for
integrating the facilities with other storage and disposal facilities author-
ized in the NWPA; and site-specific designs and cost estimates. The proposal
is to be accompanied by an environmental assessment.

In response to these requirements, the Office of Civilian Radioactive
Waste Management in the Department of Energy (00E) has prepared this submission
to Congress. The submission consists of three volumes, described below. The
required site-specific designs and cost estimates are incorporated by reference.

The first volume, The MRS Proposal, describes the DOE's proposal to con-
strucc and operate an MRS facility at the Clinch River Site in Roane County,
Tennessee. The proposed MRS facility would be an integral part of the federal
waste management system and would perform most of the waste-preparation func-
tions before emplacement in a repository.

The second volume, The Environmental Assessment, is divided into two
pa rt s . Part 1 examines the need for and feasibility of constructing an MRS
facility as an integral component of the waste management system. Part 2
includes descriptions of two facility design concepts at each of three candi-
date sites, and a detailed assessment and comparison of the environmental
impacts associated with each of the si x site-design combinations.

The third volume, The Program Plan, describes the activities, costs and
schedules for establishing a federal program to site, develop, construct, and
operate an MRS facility, if approved by Congress. It includes plans for fund-

ing the construction and operation of an MRS facility and for integrating the
facility with other waste management facilities authorized in the NWPA.

iii
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1.0 INTRODUCTION

This Program Plan has been prepared in response to the requirements of
Section 141 of the Nuclear Waste Policy Act (NWPA) of 1982. It describes the
Department of Energy's (DOE) proposed program for developing, constructing, and
operating a monitored retrievable storage (MRS) facility. The MRS facility, if
approved by Congress, will be an integral part of the federal waste management
system and will perform the necessary waste pr ration functions for spent

fuel prior to its emplacement in a repository. ;

This document presents the current DOE program objectives and the strategy I

for implementing the proposed program for the integral MRS facility. If the

MRS proposal is approved by Congress, DOE will periodically review the need to- ;
'

revise or update this Program Plan. Any needed revisions to the Program Plan
will be made available to the Congress, the State of Tennessee, affected Indian
tribes, local governments, other federal agencies, and the public.

The NWPA requires that the proposal for constructing an MRS facility
include:

1. the establishment of a federal program for the siting, development,
construction, and operation of MRS facilities [Section 141(b)(2)(A)]

2. a plan for funding the construction and operation of MRS facilities
[Section 141(b)(2)(B)]

3. site-specific designs, specifications, and cost estimates for the
first such facility [Section 141(b)(2)(C)]

4 a plan for integrating MRS facilities with other storage and disposal
f acilities authorized by the NWPA [Section 141(b)(2)(D)].

This plan includes the information required in Items 1, 2, and 4, and a
summary of the cost estimates required in Item 3. Detailed site-specific l
designs, specifications, and cost estimates for an MRS facility are provided
in the DOE's Conceptual Design Report (Ralph M. Parsons Company 1985).

Chapter 2.0 of this Program Plan provides an overview of the proposed MRS
Program. It describes the functions of an MRS facility and includes a dis- j

cussion of schedules, costs, and management approaches for implementing the !
'

Program. Chapter 3.0 identifies the elements which will comprise the MRS ]
|

(a) Present and future verb tenses are used for ease in describing this Pro-
gram Plan and do not imply that an MRS f acility will be approved or built.

1, .1

a



Iprogram and provides further details on proposed program activities and sched-
ules. Chapter 4.0 contains schedule information on the integration of the MRS
Program with other DOE programs and with other waste management facilities
authorized by the NWPA. Chapter 5.0 describes the funding plan proposed for
MRS facility development, construction, operation, and decommissioning. The

source of funding and funding needs are both discussed. Detailed information
to support the Program Plan is provided in the appendices.

1.2
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2.0 PROGRAM OVERVIEW

This chapter provides an overview of the MRS Program by presenting and
discussing the proposed functions and site for the MRS facility, a proposed
schedule for key program activities, the estimated costs of the program, and
the proposed 00E management approach and responsibilities for implementing the
program, if the MRS proposal is approved by Congress,

2.1 MRS FACILITY FUNCTIONS

The MRS facility will be an integral part of the federal waste management
system. Its primary functions will be to receive spent fuel assemblies from
commercial nuclear power plants, consolidate them (i.e., disassemble them to
reduce their volume), package them in sealed canisters, and ship them to the
repository for disposal . It will also provide temporary storage for up to
15,000 MTU (metric tons uranium) of the canistered spent fuel, if required. It

will receive, consolidate, and package between 2500 and 3000 MTU of spent fuel
annually. The facility will be licensed by the Nuclear Regulatory Commission
(NRC). Figure 2.1 depicts the operation of the MRS facility.

2.2 PROPOSED MRS SITE

The proposal to Congress for the MRS facility recommends that the facility
be constructed at the Clinch River site in Tennessee. The Clinch River site,

located 25 miles west of Knoxville, is adjacent to the DOE's Oak Ridge reserva-
tion and lies within the Roane County portion of the city of Oak Ridge. The
site covers only a portion of the site area for the canceled Clinch River

Breeder Reactor project.

2.3 PROGRAM SCHEDULE

The deployment schedule,(a) shown in Figure 2.2, presents major events
that must occur prior to operation of the MRS facility. The proposed MRS
f acility will be operational approximately 10 years af ter the date of congres-
sional approval. Initial operation will be at a reduced capacity. Operation

,

(a) To correlate program activities with specific dates, it was necessary to
assume a starting date for the program. The starting date will depend on
the date of congressional approval of the MRS proposal but was assumed to .

be July 1986.

2.1 I

:
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at full capacity will be achieved about 15 months after initial operation. The |
MRS facility will service the first repository and will operate for approxi-

mately 26 years. Decommissioning of the facility will be completed approxi-
mately 4 years after operations cease, r

Figure 2.2, the MRS deployment schedule, identifies key milestones and the
critical path to operation of the MRS facility. The following discussion des-
cribes the activities that correspond with the milestones on the deployment
schedule. i

Early activities in the Environmental Evaluations and Design elements sup-
port the preparation of a license application to the NRC for construction and

,

operatio'n of the MRS facility. In order to submit a license application, the j
00E must have sufficient information on facility design and expected perfor-

.

mance and on the potential environmental effects of the f acility so that the I

NRC can make a judgment on whether to grant a license. The license application
does not require a complete definitive design of the entire facility, only

those portions that affect safety or environmental impact. Design of other j

portions of the facility (e.g.,-the administration buildings) will continue
after the license application is submitted.

Two other elements that will be initiated immediately upon receipt of
congressional approval of the MRS proposal are the Institutional Interactions-
element and the Program Management element. An initial activity in the Insti-

tutional Interactions element will be the establishment of binding Consulta-
tion and Cooperation Agreements with the State of Tennessee. These agreements
will specify the processes and procedures for interactions between the State
of Tennessee and the DOE relative to MRS facility development. The Program

IManagement element will adapt state-of-the-art management control systems to
support sound and efficient management of the program.

|
As shown on the Reaulatory Compliance line of the deployment schedule,

30 months are allowed for the NRC review, issuance of the Environmental Impact i

Statement (EIS), and the granting of a license. Following receipt of the |
license from the NRC, the approximately 4-year construction effort for the I

facility will begin. After construction is completed there will be approxi-
mately 1 year of testing and demonstration before the facility becomes

' operational.

2.4 ESTIMATED COSTS

l

The costs for implementing the MRS Program were estimated using informa-
tion developed as a part of the conceptual design effort (Ralph M. Parsons
Company 1985) which also supports the MRS submission to Congress. Analysis of

2.4
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other program activities necessary to deploy and operate the MRS facility
provided supplemental information that was used in the cost estimate.

The cost estimate is based on development of an MRS facility that uses the
sealed storage cask design and is located at the Clinch River site in Tennessee.
The facility functions and schedule used in the cost estimate were briefly
described in Sections 2.1 and 2.2.

The cost of the program from the time of congrer,ional approval until the
f acility becomes operational will be approximately $97: million. From this
total, approximately $700 million of capital funds w!11 be used for f acility
design and construction. The annual operating costs of the facility, which '

will employ about 600 workers, will be approximately $70 million. The costs
are higher during the initial years of operation when the sealed storage casks
must be procured and lower in the later years when the MRS facility stops
receiving spent fuel and is only shipping spent fuel canisters to the reposi-
tory. The cost of decommissioning the facility following completion of
operations will be approximately $80 million.

All costs are in constant 1985 dollars. The estimates do not include |

costs for financial assistance to state and local governments.

It should be noted that inclusion of an integral MRS facility in the waste
management system will reduce the costs of other components of the system
(e.g., the repository). These cost reductions are discussed in Chapter 5 and
Appendix E of this Program Plan and in Volume 2 of this submission to Congress,
Environmental Assessment for a Monitored Retrievable Storage Facility.

2.5 MANAGEMENT APPROACH AND RESPONSIBILITIES

The NWPA assigned responsibility for the permanent disposal of spent fuel
and high-level waste to the 00E, which created the Office of Civilian Radio-
active Waste Management (OCRWM) to carry out this responsibility. The OCRWM
is headed by a Director appointed by the President, by and with the advice and
consent of the Senate. The Director reports directly to the Secretary of
Energy and is responsible for carrying out the functions assigned to the
Secretary under the NWPA.

The OCRWM's operations are consistent with the DOE's overall philosophy
of program planning, guidance, and control by DOE Headquarters, with project
execution being accomplished through the DOE operations offices and project
offices established within the operations of fices. Accordingly, the OCRWM
provides policy guidance, program direction, and technical review, while the
project offices and their contractors are responsible for the execution of

2.5
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projects and the day-to-day management of' project performance. This section
describes the organizational structure of the OCRWM and the approach and
responsibilities for implementating the MRS Program, if approved by Congress.

As shown in Figure 2.3, the OCRWM is organized by staff responsibility
and functional responsibility. The Office of Policy and Outreach provides
staff support. The three major functional components are 1) the Of fice of
Resource Management, 2) the Office of Geologic Repositories, and 3) the Office
of Storage and Transportation Systems.

The Director of the OCRWM interacts regularly with the Secretary of
Energy in establishing overall policy and ensuring that the activities of OCRWM

Office of the Director
B.C. Rusche, Director

Office of Policy
and Outreach

,

Office of Storage

Office of Office of * * 'Resource Management Geologic Repositories
J.R. Hilley,

Associate Director

Storage
Division-

K. Klein, Director

Transportation
and Waste Systems-

Division

FIGURE 2.3. The Office of Civilian Radioactive Waste Management

,
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components are properly focused, paced, and integrated. His associate direc-
tors and their staff guide the project offices in implementing major program
decisions.

The Office of Policy and Outreach has primary responsibility for providing
central staff support to the OCRWM Director and Associate Directors in policy
formulation, program planning, and the general oversight of program execution.

The associate director for Resource Management and his staff administer
the Nuclear Waste Fund and the Interim Storage Fund. This responsibility
encompasses fee collections and payments, annual reviews to determine the
adequacy of the fee collected from the owners of the waste, and contract-
management activities.

The associate director for Geologic Repositories and his staff have pri-
mary responsibility to site, design, construct, operate, close, and decommis-
sion geologic repositories for spent nuclear fuel and high-level waste.

The associate director for Storage and Transportation Systems and his
staff implement all storage and transportation activities. The Office is
responsible for developing: 1) a systems integration approach that coordinates
all activities for the entire federal waste management system; 2) R&D to sup-
port increased at-reactor storage and a federal capabil.ity to provide interim

,

storage for up to 1900 metric tons of spent nuclear fuel if utilities deter- |
mined eligible by the Nuclear Regulatory Commission submit a request for such j
storage; 3) an MRS facility, if approved by Congress; and 4) a transportation |

system that will meet the requirements of the waste management system. |

The Storage Division of the Office of Storage and Transportation Systems
has developed the Monitored Retrievable Storage submission to Congress and will
be responsible for policy and direction of the MRS Program, if the MRS proposal
is approved by Congress.

The responsibility for implementation of this Program Plan will be
assigned to the Oak Ridge Operations Office. An MRS Project Of fice will be

established within the Operations Of fice,

i

!
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3.0 DEPLOYMENT PLAN

This chapter describes the activities and schedule for implementing the
MRS Program. The activities and schedules are discussed in terms of program
el ement s . These elements were developed by analysis and grouping of the many
and diverse activities that are required to develop, operate and decommission
an MRS facility. The following elements make up the MRS Program:

* Environmental Evaluations
* Design
* Regulatory Compliance
* Construction

Training and Testing*

* Operation
* Decommissioning
* Institutional Interactions
* Program Management.

The chapter is organized by program element in the same order as listed
above. For each element, the objective and scnpe are stated, and the status at
the time of proposal submittal is provided as background information. Planned
activities and schedules within each element and the interfaces with other
activities and program elements are described. Anticipated interactions with
other government organizations, regulatory agencies, state and local
governments, and the public are included. A master schedule, which combines
the individual program element schedules, is given in Section 3.10.

3.1 ENVIRONMENTAL EVALUATIONS

The objective of the Environmental Evaluations element is to evaluate

the environmental effects of proposed MRS Program activities and to
provide guidance to other program elements on monitoring for and con-
trol of these effects. Work in this element includes collection of
any additional environmental data determined to be needed on the
Clinch River site and surroundings, evaluation of impacts on the
environment, monitoring and guidance of other program elements whose
activities could potentially affect the environment, and preparation
of all environmental documentation related to the development, opera-
tion, and deconsissioning of an MRS facility.

3.1,
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3.1.1 B_ackground

The NWPA directs the Secretary of Energy to prepare an Environmental
Assessment (EA) on at least five alternative combinations of proposed sites and
facility designs. The EA analyzes the relative advantages and disadvantages
among the site-design combinations. It is based on a conceptual design for a
facility that is an integral component of the federal waste management system,
with a design capability t eceive, prepare, and ship up to 3600 metric tons
of uranium (MTU) per year, a

The EA is only one of several documents that consider the environmental
impacts of constructing and operating an MRS facility. Documentation ranges
f rom the consideration of environmental factors during the site screening
process (DOE 1985a) to the future preparation of an Environmental Report. The
NRC will prepare and issue an Environnental Impact Statement to support their
licensing action for the MRS facility.

Other documents related to environmental evaluations for the MRS facility
include the following:

Environmental Assessment on 10 CFR 72 Proposed Revisions (NRC 1984)*

e Reference-Site Environmental Document (Silviera 1985)
Site Screening and Evaluation Report (Golder Associates 1985)e

Regulatory Assessment Document (Ralph M. Parsons Company, Vol . II*

1985).

3.1.2 Planned Activities

Discussions will be held with the NRC to confirm the scope of environ-
mental data needed to support the license application. In addition, discus-

sions with state and local officials will assist DOE in scoping the issues that
need more detailed evaluation. Based on these discussions, any additional
field data needed to estimate the environmental impacts will be identified.
These data will be collected by a contractor for use in the preparation of an
Environmental Report that will accompany the license application to the NRC.
Other activities will be to monitor and guide other program elements such as
design, construction, and decommissioning, whose activities could potentially

(a) Within this program plan, the MRS receipt, preparation and shipment of
spent fuel is referred to as throughput. The design throughput for the
MRS facility operating 4 shifts, 7 days a week, is 3600 MTU per year of
spent fuel. The planned throughput of 2500 to 3000 MTU per year can be

"

achieved with a 3-shi f t, 5 day-per-week operation. The larger throughput
was analyzed in the EA to assure that the maximum potential impacts were
considered.

3.2
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affect the environment. The key document produced will be the Environmental
'

Report which is discussed in more detail below. |

;

Environmental Report

The schedule of activities to support the Environmental Report is shown in
,

Figure 3.1. Upon congressional approval to proceed with deployment of an MRS |
facility, verification of environmental characteristics of the site and sur- j
roundings will begin by identifying specific characterization needs. Detailed '

environmental data was collected for the Clinch River site to support the !
Environmental Report for the Clinch River Breeder Reactor Plant (PMC 1975 and 1

Amendments through 1982). Much of this data is applicable to the Environmental i
Report for an MRS facility at the Clinch River site. An early activity will be ,

detailed evaluation of this existing data to determine the additional data
,

needs. These needs may include the collection of baseline environmental data !

about meteorology, air quality, geologic and hydrologic characteristics and
use; surf ace-water quality; and natural background radiation. Other types of
site and regional data that may need to be updated include ecological condi-
tions and socioeconomic characteristics, i

The NRC requires that an Environmental Report be submitted with the !
license application for the MRS facility. In accordance with NRC requirements,

;

Fiscal Year 1986 1987 1988 1989 1990 1991

Months from i

Congressional Appr. o a 12 18 24 30 36 42 48 54 60
4 4 a i , e i i a i i i e i t

i

ENVIRONMENTAL '"T7 2 [
'

EVALUATIONS
!

i

Milestones
.

Environmental Evaluations
i

( Begin Field Data Collection for ER

y Complete ER

,!
FIGURE 3.1. Schedule for Environmental Evaluations

|
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the Environmental Report will discuss the potential environnental impacts (and
mitigation of those impacts) resulting from construction and operation of an
MRS facility at the Clinch River site. The Environmental Report will also
discuss alternative designs, consistent with the requirements of the NWPA and
with any additional requirements that Congress may impose as conditions for
approving the MRS proposal.

Field data collection at the site will begin after obtaining any permits
that may be required. This activity will result in an updated collection of
environmental information obtained through both environmental monitoring and
verification of available site data. This updated site data, together with >

design information related to construction, operation and decommissioning, will
be used to prepare the Environmental Report.

t

3.2 DESIGN
j

With the MRS facility conceptual design (Ralph M. Parsons Company
1985) as a starting point, the objectives of the Design element are
1) to develop an MRS facility definitive (detailed) design that
emphasizes safety, cost effectiveness, operability, and reliability;
and 2) to verify performance of the design for key MRS systems. Work
in this element includes collecting site engineering data; performing
design optimization studies; identi fying quality requirements for
procurement and construction; developing technical specifications;

t

identifying limiting operating conditions; and preparing design docu- r

ments required for licensing, equipment procurement, installation, ;

and acceptance, and for facility construction and acceptance. Tests I

and demonstrations will be performed to verify performance of key
systems and the results will be factored into the final design. I

3.2.1 Background

!

cepts{g) order to select a storage concept for MRS, eight dry storage con-employing passive cooling of spent fuel were identified and design
studies were performed for each using a common set of design requirements. ;

'

These concepts were then evaluated and compared in terms of a set of criteria
that included safety, environmental and socioeconomic impacts, siting, cost,
technological maturity, and f acility flexibility.

!

(a) The Monitored Retrievable Storage Proposal Research and Development Report
(00E 1983a), which was required by the NWPA and submitted to Congress in

'June 1983, concluded that all of these storage concepts were sufficiently
mature to allow development of an MRS proposal without additional research
and development. |

3.4
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'

Based on these evaluations, two storage concepts were selected (D0E
1984a). The sealed storage cask (SSC) concept was selected as the primary )
storage concept. Its design is simple, economical, and sufficiently flexible i

to accommodate all proposed waste forms and packages in any incremental quan-
tity required, and it is relatively independent of site characteristics. In '

addition, the accumulated experience with cask storage provides assurance of
safe, reliable operations and accurate cost estimates. The field drywell was

j

selected as the alternative storage concept for similar reasons; however, the ;

drywell is more dependent on site characteristics and requires more land area |

than the sealed storage cask for equivalent amounts of storage. I

|

Conceptual designs were developed for both storage concepts located at
three different sites. These conceptual designs 3re for facilities that

i

receive, unload, disassemble and consolidate, canister, and temporarily store !
or directly ship spent fuel to a geologic repository.

The conceptual designs are documented in the MRS Facility Conceptual
Design Report (Ralph M. Parsons Company 1985). The conceptual design was
performed under stringent quality assurance requirements consistent with the
ANSI /ASME Standard NOA-1 ( ASME 1983). The Conceptual Design Report describes
the design features and operations of the facility; documents how expected
licensing requirements were incorporated in the design; and includes the
corteptual drawings, design calculations, cost estimates, and design studies
performed to date. Also identified in the Conceptual Design Report are areas
that require further design study. These and additional studies that may be

identified during review of the present conceptual design will be performed
during the definitive design. -

The conceptual design encompasses a number of technologies that must be
interfaced to provide a facility that will safely, reliably and ef ficiently
receive, handle, disassemble, package, temporarily store and ship commercial
spent nuclear fuel. Although each of the principal subsystems or " features" of
the MR5 design is derived from a mature technology, they have not been demon-
strated as combined systems under the operating conditions or at the production
rates required for the MRS facility. Therefore, there is a need for limited

design verification testing that includes tests of individual features of the

| MRS design as well as prototype MRS systems deonstrations.

3.2.2 Planned Activities

i Activities for the Design element are discussed in terms of those required
! for preparation of the definitive design and those required for verification
| of the design. The schedule for these activities is shown in Figure 3.2.

The scope and schedule of work has been developed to provide timely input to

|
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Fiscal Year 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 98

Months from
Congressional Appr. o 6 12 18 24 30 36 42 48 64 60 66 72 78 84 90 25 102 108 114 120 126 132 138

1 ia i a s s s s s # # # # # # 1 s i 3 6 # I I I i i1 4 4 I

DESIGN W
Definitive Design

I
,

"",'2" tien N'/V V5'W V W 9Z
'

____ ____ _ _ _ ._ _ _ _ .__
_

Milestones

Design VerificationDefinitive Design

Begin Site Data Confirmation Begin Test Plan Development

-[ y Canister Configuration totarface Baselined y Begin Feature Tests

y Start Design y Start SSC Testing
Complete Feature Tests

[ Transportation Cask Interface Baselined
Complete SSC Performance TestingDecision on Waste Reduction Concepts

y Complete Site Data Collection y Begin Prototype Consolidation Equipment Tests
Complete Prototype Consolidation Equipment TestsComplete License Application Design input '

y Complete Design y Complete 5 Year SSC Tests

y Begin Field Inspection

[ Begm As Built Drawings
Complete As-Built Drawings

FIGURE 3.2. Schedule for Design
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support the license application to the NRC, and to provide the drawings and
specifications necessary for construction of an MRS facility.

Definitive Design

Detailed identification and confirmation of site data required for the

design will be initiated immediately following congressional approval. Col-
lection of site data (such as soil and rock characteristics needed to design
building foundations) will start after obtaining any required site investiga-
tion permits.

1

The initial design activity will be a review of the conceptual design to

identify any outstanding needs. There were a few instances in the conceptual
design activity where a particular process or design feature was selected>

because it was a demonstrably safe and feasible method of meeting the design
requirements. in the definitive design, additional studies will be undertaken

to determine if other approaches or design features also meet the safety and
feasibility requirements, but are preferable because they of fer lower cost or
higher reliability. One area that has been identified for evaluation is the

methodology for volume reduction of the spent fuel hardware that remains after
the fuel rods are removed and consolidated. Additional studies and a decision
on the volume reduction concept are planned early in the definitive design.

The MRS Program will coordinate with the other 00E waste management pro-
grams to establish design interfaces for system components common to these
programs (e.g., the canister and the transportation cask). These interfaces i

will be put under baseline control, so that no changes will be made in features
that affect another program without full review and analysis of impacts by all
programs involved. As designs become further advanced the design baseline will |
become more complete and specific. The MRS facility design will have suffi- |

cient flexibiity to accommodate any uncertainties in the interfaces.

Other early design work will include optimization and tradeoff studies for

the purpose of identifying and evaluating approaches which would lead to reduc-
tion of radiological exposure (including application of the ALARA principle to
occupational and public exposure), reduction of costs, or improvements in oper-
ability and reliability. Quality standards for structures, systems, and com-
ponents important to safety as defined by 10 CFR 72 will be designated to
ensure that safety and reliability goals are met. To meet the requirements 1

of applicable NRC regulations and DOE orders, technical specifications will l

be developed and limiting conditions for operations will be identified. Suffi-

cient design information will be available to support submission of the license
application to the NRC prior to completion of the definitive design.

3.7
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Documents needed for construction of the MRS facility, including detailed
drawings and procurement, construction, and installation specifications for the
facilities and equipment, will continue to be developed after submittal of the
license application. As part of the remaining design, a systems description
document will be completed. The systems description document will describe in
detail the specific process systems and equipment used in the MRS is .ility and
their methods of operation and maintenance. The document will become the basis
for the operations and maintenance manuals. Once the construction documents
are completed, the detailed acceptance test plan for the facility will be
prepared. The total time required for definitive design is 3 years.

The final activities performed in the design consist of field engineering
inspection to verify that construction is in accordance with the design draw-
ings and specifications, processing and approving design changes made during
construction, and preparing as-built drawings.

Design Verification

Several types of tests are planned for design verification; these tests
are described more fully in Appendix C and Section 3.5 of this Program Plan:

Feature Tests - tests performed to verify conceptual design choicese

f or individual components, equi;yent, processes, and materials.

Systems Development Tests - tests to assist in the design of the*

disassembly and consolidation equipment.

Prototype demonstrations - tests to verify operability of major*

systems.

Preoperational Tests - tests performed on MRS systems installed in*

the f acility before receipt of spent fuel (described in Section 3.5,
Training and Testing).

Feature Tests. Feature tests are planned for components or subsystems of
the disassembly, packaging and storage systems. Equipment components for which
feature tests are currently planned include:

Robotics - tests of equipment for automated remote operations, such*

as cask handling, sampling, and unbolting.

Canisters - tests to verify the integrity of canisters during storage*

or after an accidental drop.

3.8
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Welding - tests of equipment selected to weld canisters and cask*

liners.

Volume Reduction - tests of equipment to shred, melt, or incinerate*

contaminated materials.

Wherever possible the feature tests will be done " cold" (i.e., without
use of radioactive materials). Verification of " hot" performance (i.e., with
radioactive materials) will be achieved in subsequent system demonstrations.
Preparation of test plans will be initiated upon congressional approval and
feature tests will start shortly thereaf ter.

System Development Tests. The spent fuel disassembly and consolidation
system is a mechanical system that must operate remotely. Although spent-fuel
rods have been pulled from assenblies in large quantities and some few assem-
blies have been consolidated, this MRS system must operate on a production
basis in a hot cell. Development tests already included in the DOE's Proto-
typical Consolidation Development Project will be performed concurrently with
design of this system to assure its operability and reliability. The current
schedule for these tests (see Chapter 4.0 and Appendix C) calls for completion
of most tests in time to provide confirmation of designs to be submitted with
the MRS license application.

Prototyce Demonstrations. Prototype demonstrations are planned for the
sealed storage cask and the spent fuel consolidation / packaging systems. The
sealed storage cask demonstration will consist of two phases. The first phase
will be a short-term verification of the cask thermal, shielding, and struc-
tural performance. The thermal and shielding tests will be done with a cask
containing consolidated spent fuel. The structural performance tests will
include drop and impact tests. The second phase involves long-term tests to
monitor the thermal and shielding performance with periodic inspections to
measure any material or performance degradation.

A spent fuel disassembly and consolidation demonstration is planned to
demonstrate the capability of achieving the operability and reliability goals.

All key subsystems will be tested, including fuel disassembly and packaging,
radioactive scale collection, volume reduction of hardware, canister decontami-

nation, and associated handling apparatufM The scope and extent of any hot
tests that may be needed will be determined from the results of cold tests.

I,

l
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3.3 REGULATORY COMPLIANCE

The objective of the Regulatory Compliance element is to obtain
1) applicable permits from the State of Tennessee, local governing
bodies, and the Environmental Protection Agency (EPA); and 2) a
license from the NRC to receive, prepare, and store spent nuclear
fuel. This element identifies permitting and licensing requirements,
ensures that the applications and supporting information for the
required permits and licenses are filed with the EPA, state and local
agencies, and the NRC at the earliest feasible time and ensures that
appropriate regulations and agency standards applicable to the MRS
facility are met.

_

3.3.1 Background

The MRS Program must comply with the requirements of the National Environ-
mental Policy Act (NEPA), the regulations of the EPA and the NRC, and many
specific federal, state, and local statutes, regulations, and standards. In
addition, the DOE has developed standards for DOE-owned nuclear facilities that
are applicable to the MRS facility. The DOE and other federal requirements are
enumerated in Volume 2, Appendix C of this submission to Congress, Environ-
mental Assessment for a Monitored Retrievable Storage Facility. The DOE will
also comply with the applicable statutes and requirements of the State of
Tennessee and the local governmental entities.

The 00E is committed to prov.de a safe and environmentally acceptable
facility. The independent reviews and inspections specified in the regulatory
requirements will provide additional assurance that public health and safety,
environmental values, and socioeconomic impacts are adequately addressed during
design, construction, and operation of the MRS f acility. The permitting and
licensing processes described below provide for review and approval by the
agencies involved and for involvement of the public and other interested
parties at various points in the processes.

The NWPA requires that the MRS facility, if approved by Congress, be
licensed by the NRC. The NRC has indicated that they intend to use 10 CFR 72
as the basis for licensing the MRS facility (NRC 1984). The purpose of the
licensing requirements is to protect the health and safety of the public and
the environment. The licensing process used by the NRC provides for informa-
tion dissemination to the public through NRC public document rooms and for
review and comment on the NRC draft Environmental Impact Statement by federal
agencies, affected state and local governments, and other interested parties.
In addition, the regulations provide for public hearings, as needed, before a
license is issued.

3.10
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Since the NRC requirements pertain to all activities from site characteri-

zation through design, construction, operation, and decommissioning, the DOE-

has consulted with the NRC, as directed by the NWPA, during preparation of the
conceptual designs and the proposal. In addition, the NRC observed and pro-
vided comments on a DOE design review and a quality assurance audit of the
design process.

As a part of the conceptual design, a Regulatory Assessment Document was
prepared to document, to a degree commensurate with this stage of the design
process, the design features provided to ensure compliance with each require-
ment in 10 CFR 72. The Regulatory Assessment Document, Volume 11 of the
Conceptual Design Report (Ralph M. Parsons Company 1985), references a pre-
liminary evaluation ~ of of f-normal events and the design features that will
provide for safe operation in spite of malfunctions or operational errors. The
radiological impacts of postulated accidents are documented in Volume 2 of this
submission to Congress, Environmental Assessment of a Monitored Retrievable
Storage Facility. The conclusions drawn from these studies are that the facil-

ity design will provide the requisite level of safety, and the radiological

impacts on the public will be well below EPA and NRC regulatory limits.

The reasons for these conclusions are:

The radioactivity content and heat release of the five- (or more)*

year-old spent fuel to be handled at the MRS f acility are much lower
than that of freshly discharged fuel handled at reactors.

The release of significant quantities of radioactive materia'l can*

result only from an energetic driving force such as high temperatures
or pressures which will not be present in an MRS facility,

!

The multiple barriers used to prevent release of radioactivity are*

metallic containers, reinforced concrete, and highly ef ficient
ventilation filters which are carefully engineered and tested and

which have been routinely used for this purpose for more than
40 years.

The facility is designed to limit any dispersal from 1) very unlikely*

events such as major earthquakes and 2) events which must be antici-
pated, such as dropping a spent fuel assembly.

The activities planned for regulatory compliance are summarized below. A
more detailed description of the plans for licensing the MRS facility with the
NRC is contained in Appendix D.

3.11
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3.3.2 Planned Activities

The schedule for the Regulatory Compliance element is shown in Figure 3.3.
After approval of the MRS proposal by' Congress, the 00E will arrange meetings
with the EPA, the NRC, and the State of Tennessee and local governments to
discuss the plans for the facility and to obtain guidance on the requirements
to be met and the permits or licenses to be obtained. A regulatory compliance
plan will be prepared that will identify the times at which applications for
various permits and licenses are needed, the data that must be provided in
the applications, and the agencies that will issue the permits and licenses.
The schedule of activities to obtain the necessary data and to make applica-
tions will be included in the plan. This plan will be the primary mechanism
for providing guidance on regulatory matters to other program elements and for
monitoring progress toward compliance.

State and Local Governments

State and local governmental requirements to which the MRS facility must
conform include land-use and zoning laws; air, water, noise, and solid waste
pollution control laws; hazardous waste disposal laws; transportation laws and
ordinances, including carrier statutes and vehicle permit laws; state and local
occupational and public health and safety laws; state environmental review
statutes; and specific statutes pertaining to preservation of environmental
values.

Specific permits and requirements will be identified early so that they
can be factored into plans for site and regional data collection," for f acility
design, and for supporting utilities and the local infrastructure. Meetings
with state and local officials in the early stages of the program will
establish lines of communications that will promote mutual understanding of
needs and requirements.

The Environmental Protection Agency

The EPA is responsible for protection of the general environment and has
issued regulations for control of offsite releases of radioactivity, emissions
of pollutants to the air or water, and disposal of solid wastes.

The environmentcl standards for the uranium fuel cycle and management of
spent nuclear fuel and high-level wastes are contained in 40 CFR 190 and 191.
These EPA standards are implemented by the NRC through their regulations, spe- ,

cifically 10 CFR 72, and through issuance of a license for the MRS facility.

3.12
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Fiscal Year 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

Months from |
Cong essional Appr. 0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102 108 114 120 126 132 138

iii ii e iii iie i e i ia i : i: i i iia i ii ia i i
REGULATORY
COMPLIANCE

Permits

Licensing ---

Milestones

Permits Licensing EIS issued by NRC

Receive Site investigation Establish Procedural Agreement License Received from NRC.

w Permits with NRC
p Submit First Semiannual SAR Update

Complete Regulatory Begin Preparation of SAR
Compliance Plan Submit Final Semiannual SAR Update

Submit First Topical Reports and Final Technical Specifications

G Receive Site Utilization to NRC
Permits Submit Preoperational Test Criteria

p Complete Safety Assessment and Test Results to NRC
Complete Permitting and SAR

4 Submit First Annual SAR Update
Submit License Application to NRC

LA Docketed

FIGURE 3.3. Schedule for Regulatory Compliance |

| :
! i

!
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The EPA has responsibility for implementing the Clean Air Act, the Clean i

Water Act, and the Resource Conservation and Recovery Act. Since the EPA dele- |;
gates its regulatory authority to their regicnal offices and in some cases to '

individual states, coordination with these offices will be required. A listing
of the related federal statutes and regulations is given in Volume 2, Appen-
dix C of this submission to Congress, Environmental Assessment for a Monitored .

Retrievable Storage Facility.

;

Interactions with the NRC
,

To ensure that the MRS facility is deployed on a planned schedule, it is
necessary that the DOE and the NRC reach agreement on the activities related to
licensing that will be required of each agency. As soon as possible after

,

congressional approval, the 00E will seek to enter into a Procedural Agreement
with the NRC on plans and actions that will foster cooperation on planning of
licensing activities including NEPA, and establish an open information exchange
between the 00E and the NRC. The existing Procedural Agreement between the DOE
and the NRC for the conduct of the geologic repository program serves as a

,

precedent for agreements on the MRS Program.

One objective of the Procedural Agreement is to provide for meetings,
prior to submitting a license application, at which appropriate management and
technical personnel of both agencies could discuss plans, review progress,
and facilitate the resolution of problems. The meetings will be open to the
public. Another objective is to obtain agreement that NRC staff will review
and comment on Topical Reports submitted to the NRC. The purpose of these

! reports will. be to receive an NRC staff evaluation before completion of design
and submittal of the license application, that the. technical plans and analytic i

techniques are adequate to meet the requirements foreseen by the NRC.,

l
. Based upon interactions with the NRC, the EPA, and the State of Tennessee,

the Regulatory Compliance element will develop guidance for the sitet

! investigation studies and definitive design. This guidance will be included in ,

the Regulatory Compliance Plan, and used as input to update the bases for
definitive design and to prepare a systems studies plan that specifies the ;

optimization and design trade-off studies to be performed during the design. !

I

Preparation of the NRC License Application

It will take about two and one-half years to develop all of the infor-
mation required for the NRC License Application. Part 72 of 10 CFR requires

,

that the application contain a Safety Analysis Report (SAR), an Environmental !

Report, and a number of plans for operations. The design and safety studies

3.14
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will be carefully planned and scheduled so that the SAR contains a safety
assessment of the final design of all structures, systems, and components
important to safety. The Regulatory Compliance element will ensure that the
information required is available for preparation of the SAR at 'about the
midpoint in the design process. The license application will be submitted
about 4 months 1ater. |

!

|

The MRS Program schedule assumes that the NRC review process will take |

30 months from application to issuance of a license. Although a longer review |
period may be required in the event of serious contentions which require exten-

'

sive hearings and appeals, a shorter period may be sufficient in the absence of !

unresolved issues. The DOE believes that the scheduled 30 months is reasonable
in view of the proposed pre-licensing interactions with the NRC.

NRC Requirements During Construction and Testing

After receipt of a license, the.D0E will proceed with site preparation and
construction. During this period, the major NRC requirements that will need to 1

be addressed involve inspection and the assurance that quality standards speci-
fied in the design are met for purchased materials and equipment, and for major ;

construction and installation and that the conditions of tho license are met. |

The NRC also requires that an updated SAR be submitted semiannually throughout
the period.

The final semiannual SAR update must be delivered to the NRC no later than
3 months before spent fuel is to be received at the MRS f acility. The final i

semiannual SAR update will be followed by a report to the NRC containing the
acceptance criteria and test results of the preoperational tests. This report ,

must be submitted at least 1 month before the intended date for receipt of I

spent fuel.

After receipt of spent fuel, the preoperational tests will be continued in )
'

one cell at a time to test each component and system required in normal opera-
tion. The throughput rate of the facility will be judiciously increased during

the hot demonstration period as more experience is gained in the use of the
operating procedures and in the operating characteristics of the processes and
equipment. All operations with spent fuel will be in accordance with the Tech-

nical Specifications approved by the NRC. In addition, the SAR will be updated
on an annual basis in accordance with NRC requirements throughout the opera-
tional phase.

3.15
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3.4 CONSTRUCTION
'

The objective of this element is to construct a licensed MRS facility
from the drawings and specifications prepared by the Design element.
Work to be undertaken in the Construction element includes procure-
ment of equipment; selection of contractors; improvements to the
site; and construction of the Receiving and Handling (R&H) building,
the storage facility, and the support buildings.

3.4.1 Background

The conceptual design completed for the MRS proposal includes drawings,
outline specifications for construction, cost estimates, and a construction
schedule. Evaluation of the information developed in the conceptual design
process leads to the conclusion that the facility can be successfully
constructed at any of the candidate sites. The construction schedule and plans

'

described below are based on the information developed in the conceptual
design.

3.4.2 Planned Activities

The schedule for the Construction element is shown in Figure 3.4. Con-

struction field work is not scheduled to start until the NRC issues a license
for the MRS facility. Prior to receiving the license, procurement activities ;

will be initiated for specialized equipment that require long lead times to
obtain, particularly the R&H building equipment. This will ensure that |
material and equipment are available to support field work. -

Construction will begin immediately upon receipt of the license from the
NRC. The first step will be field work to improve the site so construction
of the R&H building, the storage facility, and the support buildings can com-

Imprevements to the site include clearing the land, constructing roadsmence.
and railroads onsite and of fsite, grading, installing drainage, installing
fences, and landscaping. Fabrication of special equipment to be installed in '

the R&H building will also be initiated at this time. -

'

Construction of the R&H building, the storage facility, and the support
buildings will follow site improvement activities. Design work to date shows
that the R&H building is on the critical path to completion cf construction.
Therefore, R&H building construction will begin as soon as the needed site
improvements are completed. Actions to procure consolidation equipment will
also be initiated at that time.

'
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Fiscal Year 1990 1991 1992 1993 1994 1995

Months from
Congressional Appr. 42 48 54 60 66 72 78 84 90 96 102 108

s 1 i i i I i i i i i i i i i i I

W
h NCONSTRUCTION

Milestones
.

C Prepare Long Lead item Bid Package Complete Site Mockup Facility

Solicit Bids for R&H Building Equipment Begin R&H Building Equipment installation

{ Begin Site Preparation Complete Consolidation Equipment installation in
Mockup Facility

Begin R&H Building Equipment Fabrication
Complete Equipment and Controls Installation

s Begin Concrete Pours
Complete Corstruction

G Begin Consolidation Equipment Procurement

FIGURE 3.4. Schedule for Construction
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Construction of the storage faciiity and the support buildings will be ;

coordinated with construction of the R&H building. Included with the storage
1

f acility construction are the concrete cask support pads to be used with the
sealed storage casks. The site services building will be constructed early

,

since it will contain a mockup area of the R&H building hot cell. Prototype |
equipment will be installed in the mockup area for equipment testing and staff
training in a nonradioactive environment.

Construction is estimated to be completed in about 50 months. The R&H
building is on the critical path. This schedule is based on 2 shifts per day
and 40 hours per week for each shift involved in constructing the R&H build-

,

ing. The schedule assumes no major work interruptions caised by bad weather i

or labor disputes. Construction of the other support buildings and storage j

areas is scheduled to be completed within the time-frame required for the R&H
,

building.

t

The equipment and structures of the MRS facility are designed to be con-
structed using standard materi:ls and normal construction practices. There !

will be no specialty items used in construction of the facility. There are
many construction contractors with the experience and capabilities required to
build the MRS facility. The quality requirements identified during the design
period will be implemented by the construction contractors. Inspections will

be planned and performed to conform with the QA plan and procedures. Quality
assurance requirements will meet or exceed ANSI /ASME Standard NQA-1.

3.5 TRAINING AND TESTING -

The objective of the Training and Testing element is to provide a ,

trained staff and a tested facility that can function together to
meet the Nts operating goals. Work to be undertaken in this element
includes reviewing the design for operability and maintainability, ;

preparing operations and maintenance manuals and procedures, monitor-
ing construction, performing construction acceptance tests, preparing
training manuals, and conducting preoperational systems tests.

3.5.1 Background

The Mission Plan for the OCRWM Program proposed that an MRS facility '

receive 2200 MTU of spent nuclear fuel prior to 1998 (00E 1985b). To accom-
plish this mission, it will be necessary to have a trained and experienced
operating staff and an operating facility ready for routine spent-fuel receiv-

ing and handling operations by late 1996. All handling, processing, and
storage equipment must also have been tested and operated successfully using
actual spent fuel by that time. ;

|
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3.5.2 Planned Activities !

The schedule for the Training and Testing element is shown in Figure 3.5.
Activities in this element are designed to ensure that the MRS facility and
operations staff can safely perform their intended functions at the required
throughput rates and in a manner that is consistent with product quality ;
requirements. The training and testing plans will be part of the NRC license
application and will be reviewed by the NRC. j

j
.

Experienced operating and maintenance personnel will review the design for ;

operability and maintainability. They will then prepare the training docu-
|ments, operating and maintenance :nanuals, and operational test procedures. A

number of these people, after becoming familiar with operation of the various l'
systems and components, will be assigned to train additional operating and I

maintenance staff who will perform the preoperational tests. Others will be
assigned to follow construction of the various MRS buildings and systems, to
witness acceptance testing of these buildings and systems, and to become
familiar with their functions, features, and installations.

!

To allow early testing of fuel-handling equipment and systems and training
of the operators, the design of this equipment will be scheduled to permit

;early procurement. Construction of the mockup area in the site services build- ;
ing will be completed and the mockup fuel handling equipment installed early in i

the construction sequence to support the onsite training and testing program.

The first stage of training and testing related to the fuel handling {operations will take place in the mockup area of the site services building. |
This area will be equipped with a full complement of cask and fuel handling
equipment upon which operators and maintenance staff will be trained in remote
handling and remote maintenance procedures. Using this mockup will allow
remote handling operations to be tested at full scale in a nonradioactive

;

environment. These prototypic tests will also permit modifications to be made )
to either the equipment or the operating procedures.

A team of operating personnel who have been trained in the mockup area |

will be qualified to perform the same tests and operations on a full complement !

of equipment installed in one of the hot cells. The first tests and demonstra- ;
tions in the hot cells will not use spent fuel assemblies. If any problems )
with operating or maintaining the equipment are observed, the deficiencies will

i

be corrected and the tests rerun until reliable operation is demonstrated.
These cold tests and demonstrations will be performed in succession in each of )
the remaining cells until each functions reliably. In addition, the operation |

3.19
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of the radwaste and other systems and utilities will be tested. The test
acceptance criteria and test results will be submitted to the NRC for review
at least 30 days prior to planned receipt of irradiated fuel.

After operation of the equipment in a cell has been successfully demon-
strated using dummy (nonradioactive) spent fuel, hot tests and demonstrations
will be performed using spent fuel, again demonstrating successful operation
in one cell at a time. All systems will be demonstrated to be operational.
Operating procedures and manuals will be revised, as required, throughout
testing and demonstration.

After the operating personnel are trained and qualified in the mockup area
for hot operations in the R&H building, the throughput rate of the facility

will be prudently increased. As the operating personnel become more familiar
with operation and maintenance of the receiving and handling equipment and with
load-out procedures to the storage facility, the processing times will be

reduced and the throughput will be increased to rates that conform to full-

scale routine operations.

3.6 OPERATION

The objective of the Operation element is to safely operate and main-
tain the MRS facility. The MRS facility operations consist of all

activities associated with spent-fuel receipt, consolidation and can-
istering, temporary storage, and shipment to a repository.

.

3.6.1 Background

As part of the conceptual design activities, the operations and mainte-
nance characteristics of the MRS facility were analyzed. The analyses included
evaluations of operating and maintenance activities, equipment reliability and
maintainability, operating staff size and skills, materials and equipment
needed during operation (e.g., canisters, casks), and operating costs. These
analyses, which were independently reviewed by persons with experience in the
design, construction and operation of nuclear facilities, formed a large part
of the basis for the planned activities identified for this element.

3.6.2 Planned Activities

The schedule for operation of the MRS facility is shown in Figure 3.6.
The facility will become operational following completion of hot systems test -
ing in October 1996. The facility receipt rate will be gradually increased
over a 15-month period to reach the planned throughput rate of 2500 to 3000 MTU
per year (full-scale operation) in January 1998.

3.21
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Fiscal Year 1997 1998 2017 2018 2019 2020 2021 2022

Months from
Congressional Appr. 126 132 138

'

| | 1 i
b

OPERATION

:,

P

Milestones

y Facility Operational

y Start Full Scale Operation

[ Complete Spent Fuel Acceptance

y/ Start Inventory Reduction
,

y All Spent Fuel Removed from MRS

FIGURE 3.6. Schedule for Operation

|
'

Spent fuel shipments to the repository will commence in January 1998 and
will gradually increase to the planned rate of 2500 to 3000 MTU per year in
2003. Full-scale operation will continue until 2017 when spent fuel acceptance
will cease and inventory reduction will begin. Facility operations will cease ,

when all waste stored at the MRS facility has been removed in 2022.

Shipments of spent fuel arriving at the MRS facility will enter the site
through an inspection gatehouse. Following inspection, the shipment will be

,

! transported to the receiving and shipping area of the R&H building. Here the
cask handling crew will remove the impact limiters, personnel barriers, tie-
downs, etc. from the cask and vehicle. The cask will then be lifted from the
rail car or truck trailer and placed upright onto a cask transfer cart. The
rail car / trailer will then be surveyed for radioactive contamination and decon-

i
taminated if necessary.

!

The transfer cart and cask are moved into the cask unloading room and
mated to a shielded process cell loading port. A shadow shield is closed|

around the top of the cask, personnel leave the room, and a shielding door is
'

closed, thereby shielding the cask unloading operation from the rest of the

3.22
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building. The remotely operated in-cell crane then removes the cell loading
port shield plug and the cover of the shipping cask. The fuel assemblies are
then remotely removed from the cask, identified, inventoried, and placed in an
in-process lag storage vault. After all fuel has been removed from the ship-
ping cask, the cask interior is checked for contamination, and cleaned if
necessary. The cask lid is then returned to the cask and the cell access port
is closed. The cask is surveyed for contamination and decontaminated if neces-
sary before being placed on the rail car or truck trailer for shipment.

In the shielded process cells, spent fuel assemblies are remotely removed
from the in-process lag storage vault, identified, and disassembled. The dis-
assembly operation consists of cutting off the end fittings and pulling the
spent fuel rods f rom the spent fuel assembly. The fuel rods are then consoli-
dated into a tight bundle and placed in a canister. The fuel assembly hardware
is shredded and placed in sealed drums for interim storage onsite in sealed
storage casks.

The canister of consolidated fuel is then filled with an inert gas. The
end cap is then welded on and the canister decontaminated, leak tested and
ultrasonically tested for weld integrity. The canisters of consolidated fuel
are then moved either to an adjoining lag storage vault for temporary reten-
tion, to a cask discharge port for loading into a sealed storage cask for
onsite interim storage, or to a cell discharge port and loaded directly into a
shipping cask for shipment to the repository. The disassembly, consolidation,
welding and testing operations, and handling of fuel assembly hardware are per-
formed remotely using cranes, robots, and master-slave manipulators. Viewi ng
windows and closed-circuit television are used to observe operations and for
visual inspection.

Decontamination and maintenance of in-cell equipment will be performed
remotely either in the process cells or in the maintenance cell. Contact
maintenance will be permitted in those instances when equipment can be suc-
cessfully decontaminated to an acceptable level.

Radioactive wastes generated during operation of the MRS facility will
fall into two general classifications: 1) high-activity wastes (HAW) requiring
remote handling and shielded storage, and 2) low-level wastes (LLW) and contact
handled TRU wastes (CHTRU) permitting contact handling and nonshielded storage.
Wastes requiring shielded storage will be packaged in sealed drums or canisters
and stored in sealed storage casks similar to those used to store spent fuel,
until they can be retrieved and shipped of fsite for disposal . Low-level wastes ;

Iand CHTRU wastes that do not require shielded storage will be stored in a
covered, compartmentalized vault until shipment. All liquid radioactive wastes-

1,

i

!4
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resulting from decontamination or other onsite operations, will be concen-
trated, solidified in a concrete matrix, and packaged in sealed drums. No

radioactive liquid effluents will be discharged from the MRS facility.

To ensure that all spent fuel and waste packages are properly constructed,
tested, identified, documented, and inventoried, a dedicated staf f of opera-
tions inspectors, quality control inspectors, and quality assurance personnel
will observe R&H building operations and ensure that operating procedures
adequately provide for quality.

A staff of health physicists will be assigned to the R&H building to moni- ,

tor operations in radiation zones, perform radiation surveys, direct deconcami-
nation operations and prescribe special procedures and attire to be used when
performing work in radiation or contamination zones.

Storage facility operations consist of transporting empty concrete storage
casks from the cask manufacturing plant (not a part of the MRS facility) to the
R&H building, welding the outer lid on the cask after loading it with fuel or
waste, transporting the cask to the storage facility, and placing it on a stor-
age pad. As appropriate, casks will be connected to a monitoring system with
remote displays in the R&H building control room. The monitoring system will
monitor the cask liner temperature, In addition, gas samples and pressure
readings will be taken periodically f rom representative casks to verify con-
tinued integrity of the canisters of consolidated fuel. Removal of the can-
isters from the concrete storage casks for loading into a shipping cask prior
to transport to the repository will be the reverse of the above operations.
Air samples for radiation monitoring will be taken both inside and at the
perimeter of the storage facility to detect any unexpected release of airborne
radioactive materials.

To support the storage operation, a sealed storage cask manuf actu er will
be required to f abricate, cure, age, inspect and deliver up to a maximum of
about 30 casks per month to the MRS facility over a period of about 8 years.
It is likely that the manufacturer will construct a fabrication plant adjacent
to or at least near the MRS facility. It is estimated that a work force of
about 115 people will be required to perform these activities during this time
period in order to provide storage casks for 15,000 MTU of spent fuel and
associated waste.

The three major parts of the MRS facility are the receiving and handling
(R&H) building, the support facilities, and the storage facilities. A total
plant operating staff of about 600 employees will be required when the plant is
operating at the planned throughput rate. About half of the operating staff

will work in the R&H building. Their work assignments will be in the following
areas: hot cell operations; cask and material handling operations; maintenance

3.24
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and plant operations; nuclear material accountability; quality assurance,
quality control 'and inspection; health and safety; laboratory and sampling; !

general support and administration. '

.

The other half of the operating staff will work in the various support !
facilities. Their work assignments will be in the following areas: mainte- !

nance and shops; safeguards and security; fire protection; quality assurance; ;

quality control; health and safety; laboratory and sampling; training; facil-
;

ities operations, transportation and general support; and plant management,
|administration, and support. An operating staff of about 5 people will be i

dssigned to the storage facilities for emplacement and retrieval operations.

During routine operation at the design throughput rate the MRS f acility
will be operated continuously on a 24 hour-per-day /5 days-per-week schedule.

|
The f acility will be in a standby mode 2 days per week. However, the MRS '

facility design includes sufficient flexibility to allow the facility to adapt !
to reasonable mission changes and/or operational perturbations. For example, |the four disassembly / consolidation stations permit routine operation at the i
design throughput rate on a 3 shifts-per-day /5 days-per-week operating
schedule. If need be, a cell can be taken out of production for an extended
period to permit equipment modifications, or it may be set up to accommodate a
special batch of fuel while the other three cells, operating on a 7-day week,
can keep up the throughput until the fourth cell becomes available for routine
operation again.

3.7 DECOMMISSIONING -

The objective of the Decommissioning element is to release the site
for unrestricted use after MtS operations are completed by decommis-

ment.g (and decontaminating as necessary) all facilities and equip-
sioni

Work involved in this element includes decommissioning the
sealed storage casks, the storage arca, the R&H building, the pro-
tected area, the radwaste treatment facility, the analytical labora-
tory, the support facilities, and the limited access area for the MRS

facility, as well as disposal of the residual radioactive materials.

|

(a) The present plan for decommissioning the MRS facility assumes a starting
point when the facility is no longer needed to accept spent fuel from
utilities for packaging and shipment to the first repository. This plan
may change depending on whether the MRS facility is used to service,

another approved repository or if the facility is put on a standby basis |for possible involvement in waste retrieval operations as required under
4

Section 122 of the NWPA. |
!
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3.7.1 Background j

|

The Criteria for Decommissioning,10 CFR 72.76, state that an MRS facility
shall be designed for decommissioning. In consideration of this, the concep- 1

tual design for the MRS facility includes provisions to:

facilitate decontamination of structures and equipmente

minimize the quantity of radioactive wastes and radioactively con-e

taminated equipment

facilitate the removal of radioactive wastes and radioactively con-e-

taminated materials at the time the facility is being permanently
decommissioned.

To identify how the decontaminating and decommissioning could be accom-
plished, a decommissioning plan for the conceptually designed MRS facility was
prepared. The decommissioning plan describes practices and procedures for
decontaminating the site and facilities and for the disposal of residual radio-

active materials. The proposed decontamination practices and procedures are
designed to ensure that the decommissioning activity and the decommissioned
facility will not jeopardize the safety of the public.

3.7.2 Planned Activities

The schedule for decommissioning the MRS facility is shown in Figure 3.7.
All buildings and internal components will be decommissioned after all spent
fuel and waste packages have been removed. However, complete removal of all
structures, particularly the R&H building, is not planned. The R&H building
will be designed to facilitate the entire decontamination and decommissioning
efforts. Those f acilities and equipmer;t that cannot be decontaminated will be
packaged and shipped to a final disposal site. Following thorough decontami-
nation of the R&H building and disposal of items that cannot be decontaminated,
permanent decommissioning will be accomplished by disposal of the major equip-
ment that is not contaminated.

The decommissioning effort is divided into phases. The phases overlap to
provide continuity of the decommissioning work. The first phase consists of

decontaminating and decommissioning the sealed storage casks and those portions
of the R&H building that are not needed for the load-out operations (e.g., the
disassembly tells). As the waste is removed from the sealed storage casks for
shipment to the repository, the casks will be decontaminated and decommis-
sioned. Since the spent fuel and waste are placed in sealed canisters before
being emplaced in the sealed storage casks, it is expected that little or no
decontamination of the casks will be required. The radioactive waste treatment

3.25
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Fiscal Year 2018 2019 2020 2021 2022 2023 2024 2025 2026

DECOMMISSIONING NY Y

Milestones

{ Start SSC Decommissioning

p Stan Disassembly Cell Decontamination

p Start R&H Building Decommissioning

y Conplete SSC Decommissioning

] Complete Storage Facility Decommissioning

] Start Support Facility Decommissioning

p Complete MRS Facility Decommissioning

FIGURE 3.7 Schedule for Decommissioning

facility and analytical laboratory within the R&H building will be kept in
service to support this decommissioning effort. This phase is ex-pected to take
4 years to complete.

The next phase consists of decommissioning the remainder of the R&H build-
ing including the radwaste treatment facility and the analytical laboratory.
This phase is not expected to start until all spent fuel has been removed from
the MRS facility. Also included in this phase will be the decommissioning of
the remainder of the protected area. This phase is expected to require
approximately 4 years beyond completion of the first phase.

The final phase consists of decommissioning the support facilities and the
limited access area for the MRS facility. Since radioactive materials will be
excluded from this area of the MRS facility during the life of the facility,
the decommissioning effort for this area is expected to consist of simply dis-
mantling and removing these facilities and restoring the site.

Disposal of the decontamination and decommissioning wastes will be con-
sistent with the requirements for disposal and the disposal methods in exis-
tence at the time decommissioning begins. The details for decommissioning
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activities will be described in the decommissioning plan to be submitted to the
NRC as a part of the license application.

3.8 INSTITUTIONAL INTERACTIONS

The objectives of the Institutional Interactions element are: 1) to
ensure timely and full information exchange and appropriate partici-
pation between and among the DOE, the public, the state, and local
officials relative to the further development and operation of the
MRS facility; and 2) to ensure that state and local governments
receive fair and reasonable financial assistance for the effects of
construction and operation of the MRS facility, as described in the
MRS proposal to Congress.

3.8.1 Background

Information exchange on the MRS Program between the DOE, the State of
Tennessee and local officials, and the public began in the spring of 1985. At
that time a grant was given to the State of Tennessee (which subsequently
shared it with potentially impacted local governments) to study the DOE basis
for, and proposed actions in, the MRS Proposal to Congress. The intent of this

grant was to allow the 00E to benefit from comments from the state and to
enable the state to provide a studied judgment on the MRS Proposal to Congress.

The DOE has snared information with state and local officials and has
participated in a number of public meetings and meetings of task forces estab-
lished by state and local governments to study the MRS Proposal. In return,

the state and local governments have provided the DOE with information that was
considered in development of the proposal. Documentation for the MRS Proposal
was provided to the State of Tennessee for early review before it was submitted
to Congress.

3.8.2 Planned Activities

The activities in the Institutional Interactions element are of such
importance that they have been thoroughly described in the MRS preposal to
Congress. They include initiating and establishing Consultation and Coopera-
tion (C&C) Agreements with the State of Tennessee as required by the NWPA;
establishing an effective working relationship with state and local govern-
ments; providing mechanisms to assure the public that safety and environmental
quality will be protected during the operation of the facility and transpor-
tation of spent fuel; and providing appropriate and reasonable assistance to
affected government units,

3.28i
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Immediately following congressional approval of the MRS Proposal, the DOE |
will initiate interactions with the State of Tennessee directed toward estab- ;

lishing formal C&C Agreements for MRS activities. These agreements are expected |
to be signed within six months after approval of the proposal, as shown in Fig-
ure 3.8. It is anticipated that the local governments will work with the state

to determine the nature and extent of their involvement in these agreements.

A public information program will be established to provide information on i

the MRS facility. This public information program will not be limited to the

State of Tennessee, but will also address the national public information needs
of the improved-performance waste management system, which includes the MRS
facility. The MRS public information activities will be part of the coordi-

,

nated OCRWM public information plan. |
|

For specific details of the proposed interactions, the MRS Proposal to
Congress should be reviewed.

!
, !

Fiscal Year 1986 1987 1988 2025 2026
:'

Months frorn |
.

|

Congressional Appr. 0 6 12 18 24 30 !
,

''I I i i i i i

INSTITUTIONAL g
INTERACTIONS V

,,

.

Milestones

G Sign Consultation and Cooperation Agreements

FIGURE 3.8. Schedule for Institutional Interactions

,

3.9 PROGRAM MANAGEMENT

The objective of the Program Management element is to manage the MtS '

Program in such a manner that program objectives are met within
safety, quality, cost, and schedule goals. The work involves organ-
izing, staffing, monitoring, controlling, and reporting all program -

activities.

'
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3.9.1 Background

The DOE has established a project management system for programs that
have a special significance in terms of national importance, exceed a specific
dollar value (normally facilities with acquisition costs of $200 million or [

more), and are identified by DOE upper management as requiring special atten-
tion in project planning and control. Such projects are designated as Major
Systems Acquisitions. The MRS Program has been designated as a Major Systems |
Acquisition and thus will be managed in accordance with the requirements of the

'

00E Project Management System (DOE 1983b). The DOE project management system
was developed primarily for the management of projects that are executed by
the DOE Operations Offices, and is therefore well suited to the management and
control of the MRS Program,

f

3.9.2 Planned Activities

A schedule of planned activities for the Program Management element is
shown in Figure 3.9. An MRS Project Office within the Oak Ridge Operations ,

Office will be established and staffed upon congressional approval of the MRS
proposal. Initial activities of the MRS Project Office will include finaliza-
tion of the acquisition strategy for contracts involving design, construction,
and operation of the facility. Maximum utilization of the priva.- sector will !

!be assured through competitive procurements for contractor-supplied goods and
services, where possible.

.

Fiscal Year 1986 1987 1988 2025 2026
,

'

Months from | ,
'

Congressional Appr. O 6 12 18 24 30,
|e i i i e i i-

'

PROGRAM g g
7 ,, {MANAGEMENT V V

!
;..

Milestones |
!

y Management Control System Established j

[ Award Major Contract (s) f
r

FIGURE 3d. Schedule for Program Management +
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A DOE management structure was established and staffed for development of
the MRS proposal. This structure will require expansion and additional staff-
ing for implementation of the MRS program if it is approved by Congress. The
principal addition will be the creation and staffing of the MRS Project Of fice
in Oak Ridge, Tennessee. These staffing additions will not result in a sig-
nificant increase in the overall . management resources required for 0CRWM
activities and will not deplete the management resources for the other OCRWM
programs (e.g., repository program).

The principal contractor manpower needs are for design, construction and
facility operation. Nuclear related experience will be necessary. Designers
(about 250) will be needed primarily for the period from FY 1987 through
FY 1990. The maximum manpower required for construction is about 700 workers.
Construction will extend over about a 4-year period ending in FY 1995.
For operation of the MRS facility a staff of about 600 individuals will be
required. These manpower requirements are modest and there are many firms
qualified to perform these functions. A significant pool of qualified workers
already exists in the area of the proposed MRS site.

A project management system will be developed and implemented that meets
the requirements of the DOE Project Management System for major system acqui-
sitions (DOE 1983b). Supporting management procedures will be developed and
implemented for control, monitoring, and reporting progress of program
activities.

A Quality Assurance Program consistent with the applicable QA criteria
of 00E Order 5700.6A (Quality Assurance), the NRC's 10 CFR 50, and ANSI /A SME
Standard NOA-1 will be established and implemented. All quality-relateo
activities of the program will be planned, scheduled and documented to p.' ovide
objective evidence of procedural adequacy and compliance. Quality overview !
will be provided by the OCRWM headquarters Quality Assurance Manager. To
ensure that the proper degree of attention and authority are provided to QA in !

all MRS Program activities, the Quality Assurance Manager will report directly
to the MRS Program Manager and will not be given any competing assignments. A

clear line of responsibility and authority for QA throughout the program will
be established and maintained.

The OCRWM has developed an overall Systems Engineering Managemene 'u

for all of its activities. A System Engineering and Configuration Mana3 inent
activity will be established to implement the OCRWM Systems Engineering Manage-
ment Plan and to expand and extend it to the MRS Program. This activity is

; responsible for developing and maintaining the MRS Program technical baseline

.
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documentation. These baselines will initially consist of the Systems Require- j

ments Document, the System Design Description, and a System Studies Plan.
The MRS Program technical interfaces with the transportation program and the
repository program will be documented and subjected to change control proced-
ures to ensure that proper, up-to-date design information is available to all
system participants. |

A Program Planning and Control activity will be established to maintain +

program schedules, measure and analyze performance, and provide budget and
schedule forecasting. This activity will support the Systems Engineering and .

Configuration Management function in analyzing schedule compatibility with the !
,

| transportation system and the repository programs. |

!

3.10 MASTER SCHEDULE

This section describes the MRS Program master schedule, and discusses the
critical path. The schedules discussed in Sections 3.1 through 3.9 were taken
from the program master schedule shown in Figure 3.10. They showed the program
milestones by program element. The program elements are all interdependent, so i

that information developed in one element is needed to complete milestones in
other elements. The program master schedule, Figure 3.10, shows major con- ;

straints as vertical dashed lines. The milestones at arrowheads cannot be !
'completed until after the connected milestones are complete. The figure also

shows the critical path to f acility operation. For activities on the critical -

!path, extensions of the time for their completion potentially delays f acility
operation day-for-day. ;

For these activities, extra effort was expended to verify the reasonable-
ness of the time estimates. The construction schedule is based upon a detailed j
analysis by the architect-engineer of the many parallel and sequential activ- ;

ities that would occur during construction. The licensing schedule and its ;

uncertainties were discussed with the NRC staff. The NRC staff agrees that '

30 months is a reasonable planning base, recognizing that only their review :
schedule, and not the scheoule for public hearings, is under their control. i

i

! The MRS facility, as designed, does not require research in unproven areas of
| technology. Thus, the DOE has confidence in the schedule. |
!

i
Sections 3.1 through 3.9 provide detailed discussions of the milestones i

for the individual elements. Discussion here will concentrate on the critical'

path and the constraints which led' to identification of the- critical path.
Following congressional approval, the critical path intially goes through the
Design element. The two critical early activities are 1) confirmation and :
collection of site data for design and 2) award of major contract (s). While
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,

extensive site data is on hand' and needs only to be verified, additional geo- ;
technical data will need to be collected for the foundation designs and for !

!the Safety Analysis Report to the NRC. Site investigation permits might be
'required to collect the additional environmental, geologic, and hydrologic

data. Data collection is scheduled to take approximately ten months. The ten-
month period is considered to be a rea';onable amount of time to obtain this
standard design information becauss extensive data already exists from excava- !

tion and design for the canceled Clinch River Breeder Reactor.

Procurement of the major contractor (s) is scheduled to be initiated imme- :
diately upon congressional approval of the MRS proposal. Procurement is on
an expedited schedule. The initiation of design activities is not dependent !

upon having complete site data, so that design and data collection can proceed '

simultaneously for several months. |

It is planned that sufficient information will be available by the mid-
point in the design to complete the design input to the license application. ;

The key inputs are safety assessments of the site and the MRS facility. These t

assessments are required to complete the Environmental Report and the Safety ,
i.

Analysis Report. These reports are the most time-consuming of the efforts
required to prepare the license application. The NRC review of the license ;

application and the potential hearings held by the licensing board then become
'

the critical path activities. They are expected to take about 30 months,
fduring which time the remainder of the design work will have been completed.

| Extensive coordination and consultation between the NRC and DOE staffs, which
,

! was begun during the preparation of the MRS proposal, is expected to limit the
'

i
number of environmental and safety issues which will arise during- the license !

I review.

The 00E will not initiate construction of the MRS facility until a license }

is received from the NRC. After receipt of the license, site preparation and [
construction can begin. Construction-of the RAH building becomes the critical ;

| path because of its size and the need to sequentially pour concrete for one !

| floor of the R&H building at a time and then cure and remove the shoring of the j

upper floors before installation of services in the lower floors. The comple- i
Ition of the building constrains the installation of the handling, disassembly,

and consolidation equipment in the R&H building. |
!

The procurement and demonstration of reliability of the disassembly and [
consolidation equipment is important to achieving the schedule. However, it is j

not on the critical path because it appears that sufficient time exists from ,

the completion of design (which constrains procurement of all long-lead-time ';
items) to installation of the equipment in the R&H building.

!

?

!
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Operator training cannot take place in the mockup training facility until
the equipment is installed. However, there is sufficient time for training, so

,

that construction remains on the critical path until the major equipment, ser-
vices, and controls are completely installed in one of the R&H building receiv-
ing and handling cells. At this point the operators will have been trained on
prototype equipment in the training facility and will be ready for a complete
systems check on the first receiving and handling cell. The preoperational
systems tests then remain on the critical path through the completion of the
operational demonstration. During this testing and demonstration period, con-
struction of other facilities will proceed, and each building or system will be
accepted from the construction contractor as it is completed.

Operational testing and demonstration is scheduled to take 16 months.
Demonstration activities include both cold and hot testing: a series of cold
systems test; operations using spent fuel to test the waste treatment systems,
shielding, and remote operations; and the ramp-up to significant processing
rates. The facility is scheduled to be operational 123 months after congres-
sional approval (in October 1996, if approval is received in July 1986). The
ramp-up to full-scale operations is scheduled to take about 15 more months,
until January 1998.

.
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4.0 INTEGRATION PLAN
|

|

This chapter discusses the interfaces and integration of the MRS Program |
with the schedules of other 0CRWM programs and with other storage and disposal !

facilities authorized in the NWPA.
1

The analysis of the integration of the MRS schedule for compatibility with '

the schedules of the other DOE waste management programs, e.g., the reference
schedule for the first repository (DOE 1985b) and the transportation program ;

schedule (DOE 1985c), is based on congressional approval of the MRS proposal by
July 1986. Both technical and administrative interfaces were considered. The
schedules of the other programs were reviewed to determine their compatibility
and constraints. in some instances, integration of the MRS facility into the
waste management system will require additional or changed activities in the
other programs. For example, additional early definition and configuration
control of technical interfaces involving waste forms and shipping casks will
be required.

To ensure the required and continued functional integration of the waste
management programs, the DOE is preparing a Systems Engineering Management
Plan. This plan will implement a systems engineering approach to the integra-
tion of the repository program, the transportation program, and the MRS
Program. The plan includes preparation of documents and management procedures
to describe the waste management systems in terms of its component facilities;
the' allocation of functional requirements of the system to its components;
establishment of technical baselines, including interface requirements, and
change control procedures for each component; and provision for management
assessments and reviews. In addition, the current 0CRWM management system
provides a disciplined cost and schedule control capability that ensures
effective program management. The following discussion of interfaces and
schedule integration is based on the integrated waste management schedule
presented in Figure 4.1.

The Idaho National Engineering Laboratory is conducting a Prototypical
Consolidation Demonstration Project which will demonstrate rod consolidation,
canister welding, and non-fuel bearing component volume reduction techniques.
Although this project was initiated to support the design of the surface
facilities at the first repository, its results will be used for the MRS
facility, if approved by Congress.

The Prototypical Consolidation Demonstration Project will provide confir- {
mation of MRS design concepts and identify potential problem areas requiring
resolution. The MRS facility design will be completed shortly after the
completion of the demonstration project.

4.1
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The transportation system schedule for the design of shipping casks is
compatible with the MRS design data needs for cask interface and handling
information. However, joint control with the transportation program of cask
interface configurations must be established at the start of MRS design.

The schedule for the advanced conceptual designs for the repository will
not be affected by the integration of an MRS facility into the system.

However, the surface facility design requirements will be simplified because
the MRS f acility will do much of the spent fuel packaging currently included in
the repository program plans. The site for the repository will not be selected
until 1991. Currently, each repository program is considering a dif ferent
configuration of waste canister and disposal container. The MRS design will be
sufficiently flexible to accept whichever physical configuration is required
for the selected geologic medium. An OCRWM Waste Package Coordination Group is
currently studying the possible design of a common canister. An agreement
between the MRS Program and the repository program on an envelope of possible
waste canister designs will be reached by December 1986 to meet MRS and reposi-
tory design requirements.

The DOE's Commercial Spent Fuel Management Program is developing spent
fuel storage and consolidation information. The particular areas of interest

to the MRS Program are:

The NUH0MS(a) dry storage demonstration (in conjunction with Carolinae

Power and Light Co.) in concrete modules. This program was started
in March 1984 and will be completed in September 1987. The program
will demonstrate dry storage of PWR spent fuel assemblies in-metal
casks inside concrete modules. Confirmation of heat transfer,

shielding design, and dry storage will be obtained. i

The Dry Rod Consolidation Demonstration (in conjunction with Virginiae
,

Power Co.). This program was started in June 1985 and will be com- |
pleted in February 1988. The program will demonstrate dry consoli-
dation of about 100 PWR spent fuel assemblies at INEL, followed by
dry storage in two metal casks. The stored fuel rods in canisters '

will be used to validate and qualify heat transfer codes for applica-
tion to dry storage of consolidated spent fuel rods.

The MRS Program will monitor these programs for compatibility with MRS designs.

(a) Nuclear Horizontal Modular Storage (NUHOMS) is a concrete storage module
housing a double-sealed metal cask containing up to seven int.act PWR
assemblies.
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In early 1984, the DOE issued a broad Program Research and Development'

Announcement aimed at identifying and researching various concepts that would
i enhance the overall performance of the waste management system. The majority

of the concepts being evaluated under the Program Research and Development
Announcement address various hardware developments that could be applied on a
system-wide basis to enhance system efficiency and reduce system costs. These :

'

concepts include the use of various spent fuel canister shapes and configura-
tions, the system-wide usage of extra large shipping casks, the evaluation of
a mobile fuel rod consolidation system for at-reactor consolidation, and the
feasibility of metallic cask systems for storage, transportation and disposal
purposes. The preliminary results from these studies indicate that system
benefits can potentially be accrued from the implementation of some of these
concepts. The final results of the studies are not due until early 1986. When

the studies are completed and their findings fully evaluated, those features
having sufficient merit will be considered for further development and possible
application in the waste management system.

The transportation program schedule for providing the first operational
reactor-to-MRS facility shipping cask is compatible with the MRS Program sched-
ule. The MRS Program will work with the transportation program to ensure that
the transportation system cask fleet procurement schedule meets the waste
management system shipping needs.

The shipment of spent fuel from the MRS facility to the repository is
dependent upon the existence of the large rail casks suitable for dedicated
trains. The date by which the transportation program will be ready to initiate
such shipments (see Figure 4.1) is also compatible with the MRS Program sche-
dule. MRS facility spent-fuel shipment rate requirements will be coordinated
with the transportation program upon approval of the MRS proposal by Congress.

The MRS facility operation will conclude with shipment of the last stored
spent fuel to the repository in the year 2022. The MRS f acility will then be
decommissioned.

in summary, the schedule for the waste management system with an MRS
facility as an integral component of the system has been thoroughly analyzed
and the MRS schedule integrated with those of the other system components. The

DOE has also established management systems and procedures for controlling the
interfaces in the development and operation of an improved performance waste
management system.
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5.0 FUNDING PLAN i

.

The NWPA requires that the MRS proposal shall include "...a plan for the

funding of the construction and operation of such facilities, which plan shall ;

provide that the costs of such activities shall be borne by the generators and
owners of the high-level radioactive waste and spent nuclear fuel to be stored -

in such facilities." The NWPA also establishes "...a separate fund, to be

known as the Nuclear Waste Fund"..."f or purposes of...the identification,
;

development, licensing, construction, operation...of any... monitored retriev-
able storage facility constructed under this Act."

i

The DOE has considered different approaches to fund the MRS Program
including the imposition of special charges on owners and generators of high-
level waste and spent fuel in lieu of using funds from the Nuclear Waste Fund.
Based on the analyses and supporting information presented in Appendix E of i

this Program Plan, the DOE is recommending that the MRS Program be financed
through the Nuclear Waste Fund. With this approach, all generators and owners
of high-level waste and spent fuel will pay for the MRS facility through the

;

fee of 1.0 mill per kilowatt hour of electricity generated as specified in
,

Section 302(a)(2) and (3) of the NWPA. I
|

The proposed approach of financing the MRS f acility through the Nuclear I

Waste Fund is administratively simple and conforms with the philosophy and j
provisions of the NWPA. Furthermore, the MRS facility confers benefits dir-
ectly or indirectly to all contributors to the Nuclear Waste Fund through

|
improvements in waste management system development, deployment,. integration '

and performance, and through provision of a cost-effective capability to accom-
modate potential repository schedule changes (Volume 2, of this submission to
Congress, Environmental Assessment for a Monitored Retrievable Storage
Facility, Part 1, "Need for and Feasibility of Monitored Retrievable Storage").

The plan for funding the MRS Program is as follows:

1. The MRS Program will be financed through the Nuclear Waste Fund.

2. Although the federal waste management system is self-financing, the
amount of money allowed to be spent from the Nuclear Waste Fund is
governed by the federal budget process. The NWPA requires that a
budget be submitted for the Nuclear Waste Fund and that appropria-
tions be subject to triennial authorization. A Fund Management Plan
(DOE 1984b) has been developed for implementation. The budgeting and
financial management of the MRS Program will be in accordance with
the DOE Fund Management Plan.

|
1
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3. Each year, the annual costs from the most recent update of the MRS
Program cost estimates will be converted into a budget request and
incorporated into the overall Nuclear Waste Fund budget request.
This budget request will go through the federal budgeting process
and be subject to congressional authorization and appropriation.

4 Disbursement of authorized and appropriated funds for the MRS Program
will be controlled and reported according to DOE Order 2200, "Finan-
cial Management of Civilian Nuclear Waste Activities" (DOE 1984c).

5. The DOE will continue to conduct an annual review of the 1-mill per
kWh fee for waste disposal to determine whether the revenues will be
suf ficient to finance the total system costs of the federal waste
management system, including the cost of the MRS facility. If it is

determined that the fee is inadequate to assure full cost recovery,
an adjustment to the 1-mill per kWh fee will be proposed.

The life-cycle cost of deploying, operating, and decommissioning an MRS
facility employing the sealed storage cask
Tennesseeisestimatedtobe$2.9 billion.gsignattheClinchRiversiteinHowever, this life-cycle cost
includes the cost for the necessary preparation and packaging of spent fuel '

prior to emplacement in a repository. With the transfer of this function from

the repository to the MRS f acility, the reduction in the cost of spent fuel
preparation and packaging facilities and operations at the repository is
estimated to range from $1.0 to $1.4 billion. In addition, the change in the

cost of spent fuel transportation with the proposed MRS facility in the federal
waste management system is estimated to range from -$0.1 to +$0.I billion.
Thus, the net increase in federal waste management system life-cycle cost with
the proposed MRS facility in the system is estimated to be in the range of
$1.4 billion to $2.0 billion.

According to the 1985 fee adequacy review (Engel 1985), total waste
management systems costs, excluding an MRS facility, range from $24.5 to
$30.6 billion in constant 1985 dollars. ( An inflation rate of 3.8% was used to
convert the cost estimates in the 1985 fee adequacy review from constant 1984
dollars to constant 1985 dollars.) Therefore, the increase in the total system
cost is between 5% and 8%, which is within the uncertainty of current estimates
of total system cost without the MRS facility. Appendix E, Section E.5.4,
discusses total system cost changes more fully.

Based on results of the 1985 fee adequacy review, and the DOE's assess-
ment of the projected growth of the U.S. nuclear economy, the Nuclear Waste

(a) All costs and funding requirements presented in this chapter are quoted in
1985 dollars.
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Fund generated by the current 1-mill per kWh fee will De adequate for funding
the improved-performance waste management system (including an integral MRS
facility). Consistent with the funding plan described above and with past
practice, the annual review of fee adequacy for FY-1986 is currently being
conducted, using updated waste management system cost estimates and revenue
projections. If this review should indicate that the 1-mill per kWh fee does
not generate sufficient revenue to achieve full-cost recovery for the improved
performance system and if the improved performance system is approved by
Congress, an adjustment to the fee will be submitted for congressional
approval.

Table 5.1 presents the annual funding schedules for the proposed MRS |

Program. The funding authority required through 1996, when operation starts,
is about $1 billion, including about $700 million in capital funds for facility i

design and construction. The annual funding requirement will be heaviest
during the construction and initial operation years of 1991 through 2001,
ranging from about $80 million in 1991 to about $190 million in 1993. When the l

MRS facility is in steady-state operation, the annual funding requirement is
estimated to be about $70 million per year. The funding requirement for
facility decommissioning is about $80 million.

Cost data for the six sita-design combinations, and the methods and )
assumptions used for cost and funding evaluations are discussed in Appendix E. |

1

|
.
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TABLE 5.1. Estimated Annual Funding Authority Required
for the MRS Program (a)

Fiscal Millions of
Stage or Item Year 1985 Dollars (b)

Congressional approval 1986 7

1987 25
1988 37
1989 39
1990 40

Construction begins 1991 79
1992 164
1993 191

Training begins 1994 188
Construction complete 1995 131
Operation starts 1996 97

1997 112
Full-scale operation 1998 133

1999 127
2000 125
2001 86
2002 72

| 2003 71
2004 72

'

71 )
2005

.(c.

|
. .

l 2015 71
2016 72,

2017 60'

Start deccmissioning 2018 25
2019 25i

l 2020 26
2021 271

| All spent fuel removed 2022 26
| 2023 21
| 2024 18

|
2025 14

| Complete facility 2026 9

; decommissioning

TOTAL MRS FACILITY 2900

(a) Source: Appendix E.

.

(b) Rounded.
! (c) Identical pattern (72, 71, ...) for intervening

years.
,
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7.0 GLOSSARY

ALARA - as low as reasonably achievable.

ANSI - American National Standards Institute.

ANSI NQA-1 - American National Standards Institute Quality Assurance
Requirements for Nuclear Facilities.

ASME - American Society of Mechanical Engineers.

1

canister - The first material envelope surrounding a waste form (e.g., spent
fuel rods) to provide containment for handling and storage purposes, j

CFR - Code of Federal Regulations,

consolidation - The disassembly and packaging (reconfiguration into a close-
packed array) of spent fuel rods to achieve volume reduction, thereby
reducing the space required for storage, transportation, or disposal.

container - A metal barrier placed around a waste canister prior to disposal to
meet the requirements of 10 CFR 60. The container provides the second i

level of containment.

containment - The sealed isolation (complete retention) of radioactive waste
within a designated boundary or vessel in a manner that prevents its
release to or contact with the surrounding environment,

decommissioning - The removal from service (at the end of its useful life) of
an MRS facility and its related components in accordance with regulatory
requirements and environmental policies.

decontamination - The removal of radioactive material from an MRS facility, its
surrounding soils, and its equipment by washing, chemical action, mechan-
ical cleaning, or other techniques,

disposal package - The primary container that holds, and is in contact with,
solidified high-level radioactive waste, spent nuclear fuel, or other

radioactive materials, and any overpacks that are emplaced at a
reposi tory.

DOE - U.S. Department of Energy.
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00E-0CRWM - Office of Civilian Radioactive Waste Management, U.S. Department of {
Energy. '

,

dry storage - Storage of spent nuclear fuel or high-level waste surrounded by
one or more gases (e.g., air, argon, helium) and no use of cooling liquidsc

| (e.g., water).

EA - Environmental Assessment.
,

EIS - Environmental Impact Statement. ,

ER - Environmental Report.
,

field drywell - An individual, stationary, inground, metal-lined cavity for

storing one or more canisters or drums containing high-level waste or
L spent nuclear fuel . Shielding is provided by the surrounding earth and a

shield plug. Heat dissipation is by conduction through the plug and earth
to the atmosphere and also by thermal radiation.

| high-level waste (HLW) - High-level radioactive waste. The highly radioactive
waste material resulting from the reprocessing of spent nuclear fuel, -

including liquid waste produced directly in the first processing cycle in
reprocessing and any solid material derived from such liquid waste that
contains fission products in sufficient concentrations. Also, any other !

; radioactive material that requires permanent isolation, as determined by '

the U.S. Nuclear Regulatory Commission. |

| integral MRS concept - The concept whereby an MRS facility would receive, {
| process, package, store, and ship to the repositories all spent fuel and i

j certain other wastes requiring permanent disposal, and thus serve as an ,

| " integral" part of the federal waste management system. In'this role,

| sufficient storage would be provided to accommodate disruptions in <

'

operations. *

!

MRS - monitored retrievable storage.
,

MRS facility operations - All functions at an MRS site leading to and involving
| the handling and/or storing of radioactive waste and spent fuel in the

,

'facility, including receiving, onsite transport, handling, packaging, con-
solidating, canistering, emplacement, retrieval, and load-out for equip -
rent to a repository.

'
.

'l
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MRS support facilities - All permanent facilities constructed to support the
operation of the MRS receiving and handling building, including struc-
tures, utility lines, roads, railroads, and similar facilities, but
excluding the storage facility.

MTU - metric tons of uranium.

NRC - U.S. Nuclear Regulatory Commission.

NWPA - Nuclear Waste Policy Act of 1982.

package - The act of preparing spent nuclear fuel for storage, shipment, and/or
final disposal, includes disasembly and consolidation of the spent fuel,
placement of the consolidated spent fuel in canisters, and placement of
canisters into disposal containers.

R&D - research and development.

receiving and handling (R&H) building - The primary operating building of an
MRS facility. The R&H building is designed to physically contain and
control all radioactive material being handled or generated by process
operations and includes space and equipment for all spent fuel operations
(e.g., receiving, disassembly, packaging) and all HLW and RHTRU operations
(e.g., canister receiving, handling, and shipping).

repository - A facility consisting primarily of mined cavities in a deep
geological medium and associated support f acilities for the permanent
disposal of spent nuclear fuel and high-level waste.

site evaluation - Activities undertaken to establish the environmental,
meteorological, socioeconomic, and geologic conditions and the ranges of ;

the parameters of a site relevant to the location of an MRS facility,
including borings, surface excavations, and in-situ testing needed to
evaluate the suitability of a site.

spent nuclear fuel - Irradiated nuclear reactor fuel that has reached the end
of its useful life,

storage - The retention of radioactive waste in a retrievable manner that
requires surveillance and institutional control,

throughput - The average rate at which an MRS facility can receive, inspect,
consolidate, and package spent fuel.

7.3

|



J.e i 2 A. +k at .~, m a a , . * _ .x. 4 a s'. , m a. - 41 +. 4.

h

h

I
4

$

$

|

.

I

r
f

i

4

|

e

P

1

1

>,

.

n

p

:
I

*

>
.

k

D
*

f

L

I
t
t
e

P

,

|

I

&

L

| b

6

| :

(

.

r

i ?
r

|

>

**-= -- - ., , . , _ _
-

m m ,



,-- , , , ,

I

APPENDIX A

OPERATIONAL CHARACTERISTICS OF THE IMPROVED-PERFORMANCE SYSTEM

,

|

'

i

. !

i

E

, , ._ . - _ _ _ . _-. . _ _ _ _



4 skk.-,m-e', .e- - m -4-A - A > -4 26 A a - - , -u-, 4-a-- m b... 2- y ,

6

i

i
!
L

i
4

f

>

l
-

f

,

I

i

.

L

i

1

1

1

I
i

,

b
:

2

i.

!
4

J

c- . a e .. - .-, ,- - -n--, --- -, . - . - ,, . , .-. - . n.. -, .-ne, w, - ., c.w v , .-,n-,. I



APPENDIX A

OPERATIONAL CHARACTERISTICS OF THE IMPROVED-PERFORMANCE SYSTEM

The Mission Plan for the Civilian Radioactive Waste Management Program
(D0E 1985a) discusses two alternative federal waste management systems for
spent nuclear fuel and high-level radioactive waste. In the first, the

" authorized system," the primary federal facilities are two repositories, the
first of which has been authorized by Congress, and a federally managed waste-
transportation system. The second system, the " improved-performance system,"
contains in addition an integral MRS facility such as the DOE is proposing to
construct. This appendix describes the operational characteristics of the

improved-performance system, with emphasis on the MRS f acility's role in that
system.

The basic facilities and materials flows involved in the improved-
performance system are shown in Figure A.1. The components involved in oper-
ating this system are:

The nation's commercial power reactors, owned and operated by U.S.e

utilities.

Two geologic repositories: the first, authorized by Congress, ise

scheduled to begin operation at a western or southern site in 1998;
the secrnd is not as yet authorized but is assumed to start -up at an
as yet unselected site in the year 2006.

* An MRS facility, which the DOE proposes to be located at the Clinch
River Brceder Reactor site near Oak Ridge, Tennessee.

A federally managed transportation system, utilizing commercial car-*

riers, for shipments of spent fuel and high-level waste.

Based on evaluations of draft environmental assessments for several candi-
date geologic repository sites, three locations have oeen proposed by the 00E
for recommendation for site characterization: 1) Yucca Mountain, Nevada, which
features tuff as the geologic medium; 2) Hanford, Washington, with basalt;
3) and the Deaf Smith site in Western Texas, with salt. These three sites were
considered in the analyses of the improved-performance system. The second
repository was not considered in the analyses. However, the effect of spent
fuel acceptance at the second repository on the age of the spent fuel received
was considered in the analysis in Section A.6.
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:

As proposed, the MRS facility would be capable of receiving spent fuel
from reactors, disassembling the fuel assemblies, consolidating the fuel rods
and encasing them in canisters, and shipping the canisters to a repository for

,

final packaging (i.e., the addition of an overpack, which is the repository-
specific barrier to radionuclides) and disposal. Current planning assumes the
use of the MRS facility only in conjunction with the first repository; discus- i

sions in this appendix follow that assumption. Alternatively, depending on the
location and geologic conditions of the second repository, it may prove advan-
tageous for the MRS facility to serve the second repository as well.

The current plan, shown in Figure A.1, is to ship spent fuel from reactors ,

near the repository (in the case of a western repository, reactors in Arizona,
,

California, Oregon and Washington) directly to the first repository. An alter-
native scenario considered was to ship all spent fuel destined for the first <

repository to the MRS facility for consolidating and sealing in canisters.

Defense wastes and other high-level wastes will be shipped directly to the -

repository.
,

!

A.1 RECEIPT RATES, SHIPPING RATES, AND INVENTORIES

Under the current assumptions, 62',000 metric tons of uranium (MTU) in the i

form of spent el would be accepted for disposal by the first of the two
repositories. If western fuel were to be shipped directly to the repost-
tory, the MRS facility would receive and process about 53,000 MTU of sper.t
fuel; the remainder of the first-repository inventory of spent fuel, about

9,000 MTU, would be shipped directly to the repository, j

Current assumptions are that only spent fuel will be received and handled
at the MRS facility. The facility is designed, however, to handle both spent
fuel and high-level waste. If desired it can accept, after vitrification in

steel canisters, the high-level waste currently in storage at West Valley.
This waste, from the reprocessing of 228 MTU of spent fuel prior to 1972 (D0E
1985b)', is scheduled to be vitrified during 1988-1989; it is estimated that
about 300 waste canisters, 24 inches in diameter, will be produced.

Projected system flows and inventories of spent fuel are shown in
Table A.1 assuming western fuel goes directly to the first repository, and in
Table A.2 assuming the MRS facility accepts all fuel for the first repository.
The following discussions are based primarily on the information in Table A.1.

(a) The repository will also receive additional defense high-level waste.

A.3 |
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TABLE A.1. Projected System Flows. and Inventories with Western Spent Fuel
Shipped Directly to the First Repository (in MTU)

First

Repository
MRS Shi pments: Receipts Total First First

Receipt MRS to First MRS From Western Reposi tory Repository
Year Rate Repository Inventory Reautors Receipts Inventory

1995 0 0 0 0 0 0

1996 400 0 400 0 0 0

1997 1,800 0 2,200 0 0 0

1998 2,500 350 4,350 50 400 400
1999 2,500 350 6,500 50 400 800
2000 2,500 325 8,675 75 400 1,200

2001 2,500 825 10,350 75 900 2,100
2002 2,500 1,700 11,150 100 1,800 3,900
2003 2,500 2,800 10,850 200 3,000 6,900
2004 2,500 2,650 10,700 350 3,000 9,900
2005 2,500 2,550 10,650 450 3,000 12,900

2006 2,500 2,550 10,600 450 3,000 15,900
2007 2,500 2,550 10,550 450 3,000 18,900
2008 2,500 2,550 10,500 450 3,000 21,900
2009 2,500 2,550 10,450 450 3,000 24,900
2010 2,500 2,550 10,400 450 3,000 27,900

,

2011 2,500 2,550 10,350 450 3,000 30,900
2012 2,500 2,550 10,300 450 3,000 33,900
2013 2,500 2,550 10,250 450 3,000 36,900
2014 2,500 2,550 10,200 450 3,000 39,900
2015 2,500 2,550 10,150 450 3,000 42,900

2016 2,500 2,550 10,100 450 3,000 45,900
2017 2,500 2,550 10,050 450 3,000 48,900

|
2018 800 2,550 8,300 450 3,000 51,900

l 2019 0 2,550 5,750 450 3,000 54,900
2020 0 2,550 3,200 450 3,000 57,900

|
'

2021 0 2,550 650 450 3,000 60,900
2022 0 650 0 450 1,100 62,000
2023 0 0 0 0 0 62,000
2024 0 0 0 0 0 62,000'

2025 0 0 0 0 0 62,000

| A.4
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TABLE A.2. Projected System Flows and Inventories with All Spent Fuel
Shipped Directly to the MRS Facility (in MTU)

Shipments: First

MRS MRS to First MRS Repository
Year Receipt Rate Repository Inventory Inventory

1995 0 0 0 0

1996 400 0 400 0

1997 1,800 0 2,200 0

1998 3,000 400 4,800 400
1999 3,000 400 7,400 800
2000 3,000 400 10,000 1,200

2001 3,000 900 12,100 2,100
2002 3,000 1,800 13,300 3,900
2003 3,000 3,000 13,300 6,900
2004 3,000 3,000 13,300 9,900
2005 3,000 3,000 13,300 12,900

2006 3,000 3,000 13,300 15,900
2007 3,000 3,000 13,300 18,900
2008 3,000 3,000 13,300 21,900
2009 3,000 3,000 13,300 24,900
2010 3,000 3,000 13,300 27,900 )

2011 3,000 3,000 13,300 30,000
2012 3,000 3,000 13,300 33,900
2013 3,000 3,000 13,300 36,900
2014 3,000 3,000 13,300 39,900 l

2015 3,000 3,000 13,300 42,900

2016 3,000 3,000 13,300 45,900
2017 2,800 3,000 13,100 48,900 |

2018 0 3,000 10,100 51,900
2019 0 3,000 7,100 54,900
2020 0 3,000 4,100 57,900

2021 0 3,000 1,100 60,900
2022 0 1,100 0 62,000
2023 0 0 0 62,000
2024 0 0 0 62,000
2025 0 0 0 62,000
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The rate of acceptance of spent fuel at the MRS facility can only be pro-
jected at this time. The DOE / utility spent-fuel disposal contract (10 CFR 961
1985) calls for acceptance schedules to be specified beginning in the year
1991. Based on current projections of spent-fuel-generation rates and of
increases in need for at-reactor storage, it is currently estimated that

3000 MTU/ year of spent fuel would be accepted for storage or disposal during
and after 1998. The acceptance rate at the MRS facility is assumed, after the

initial camp-up, to be 2500 MTV/yr spent fuel, whereas 450 MTU/yr, and 9000 MTV
total, are assumed to be shipped directly to the first repository from western
reactors. Shipments from the MRS f acility to the repository, once the reposi-
tory is operating at full scale, would be at a rate of 2550 MTU/ year, depleting
the amount stored by 50 MTU/yr and maintaining a repository receipt rate of
3000 MTU/ year.

Alternatively, all spent fuel could be shipped through the MRS facility,
at a rate of 3000 MTU per year, as shown in Table A.2.

The MRS facility is currently envisioned to become operational in October
1996, following a 10-month period of operational demonstrations using spent
fuel. The projected amount of fuel received in 1996, including that received
both during the demonstration period and the initial 3 months of operation, is

400 MTU. In 1997 the acceptance of spent fuel would increase to 1800 MTU, and
in 1998 the amount for full-scale operation (2500 MTU) would be received. In
its current state of conceptual design, the MRS facility is capable of receiv-

ing (and concurrently shipping to the repository) 3600 MTV per year. Before
definitive design, the MRS design capacity will be finalized, after considera-

tion of the economics of f acility capital cost and various modes -of f acility
operation.

The MRS facility is planned to havc a storage capability of 15,000 MTU,
including storage of fuel in sealed storage casks and a lag storage vault in

the receiving and handling building. The lag storage capacity is intended as a
buffer for decoupling fuel-acceptance activities from shipment to the reposi-

tory for disposal . It would compensate for operational mismatches or for
short-term disruptions in the system without resort to retrieval from the
sealed storage casks. The cask storage capability is expected to be used pri-
marily to pennit fuel acceptance before and during the startup period of the

first repository. As discussed later, the cask storage system would also
permit " tailoring" of the heat generation rates of fuel shipped to the reposi-

tory, by aging fuel in the storage casks, to provide canisters with a more
uniform heat output for disposal in the repository.

A.6

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



__-

k

.

A.2 TRANSPORTATION CHARACTERISTICS WITH MRS

The transportation link for shipping spent fuel from the utility reactors
to the MRS f acility, and fran the MRS facility to the repository, is planned as
a system of NRC-certified shipping casks transported by commercial truck and
rail carriers. The mode of shipment from the reactors will be governed pri-
marily by the capabilities of each reactor; currently some 40 reactors either
have no rail capability or have some degree of restriction on rail capability.
Recently completed reactors have full rail capability; presumably, all reactors
to be built in the future will also have this capability. Thus, shipments f ran

1

the reactors are assumed to be a mixture of truck and rail; current estimates '

are that about 70% (by weight) of the fuel will be shipped by rail. The use of
marshaling yards or transloading of shipping casks could increase the rail i

shipments.

It is planned that shipments of canistered spent fuel from the MRS facil-
ity to the repository will be by dedicated train, in grnups of five or more
large casks (100- to 150-ton weight) .

A.3 TIME REQUIREMENTS FOR TRANSPORTATION AND MRS OPERATIONS

The time required to ship spent fuel from the utility reactors to the MRS
f acility, and from the MRS f acility to the repository, plays an important role
in determining the size of the cask fleet required for system transportation.

.

The cask turnaround times (loading or unloading and associated idle time) at '

the MRS or repository are also important. The time required to handle the *

received fuel and prepare is for reshipment affects the lag storage size
requirements and the basic throughput capability of the MRS facility.

Transport times for shipments between reactors and the MRS facility vary
considerably with differing distances and routes, but are estimated to average
1 to 2 days for truck shipments and 9 to 10 days by rail. From the MRS f acil-
ity to the repository, by dedicated train, transport times will vary from 2 to
10 days, depending on the location of the repository. Return trips in each
case would require equivalent times. In addition, turnaround times at each

f acility (the time from receipt of a cask until it is returned to the carrier)
average 1.5 days for truck casks and 2.5 days for rail casks at reactors;
equivalent times are assumed at the MRS f acility. For shipment from the MRS
facility to the repository, turnaround times of 4.5 days for a five-cask
dedicated train at each facility are projected.

Based on the above assumptions, it is estimated that a total fleet would

consist of about 15 to 20 truck casks and 20 to 25 rail casks for shipments

A.7
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,

;

!
from the utility reactors, and 30 to 40100-ton rail casks (or 10 to 15150-ton i
casks) for shipments from the MRS facility to the repository. The ranges in
numbers of casks servicing the reactors reflect uncertainties in priority ;

allocations of fuel shipments in a given year; thus the fleet would tend to the I
high side' of that range. For the MRS-to-repository casks, the ranges depend on '

the shipping times to the repository location. !
|

i

A.4 PLANNED OPERATIONAL MODE FOR MRS

,

The MRS facility is intended to receive spent fuel from utility reactors [
at rates to be determined by the final 00E/ Utilities contract (10 CFR 961), to |
consolidate and canister the fuel, and to reship the canistered fuel to the !
first repository for final packaging and disposal. The excess fuel accepted in ;
the early years of MRS fdcility operation, before full operation of the reposi- |
tory, would be temporarily stored in sealed storage casks until it can be ;

shipped to the repository without disrupting the acceptance from utilities. i
The basic flows and inventories for this operation are shown in Table A.I.

|

A.5 PLANNED REPOSITORY OPERATING MODE

The first geologic repository is scheduled to begin operation in 1998,
initially receiving fuel at the rate of 400 MTU per year. This rate would be '

gradually increased, as indicated in Table A.1, until it reaches a full-scale ;
rate of 3000 MTU per year in the year 2003. The 3000-MTU-per-year rate would ;

be cantinued until the repository reaches its 62,000-MTU capacity- of spent |
#fuel.
>

In shipments from the MRS facility, the repository is expected to receive
about 2550 MTU per year of spent fuel consolidated into canisters. The can- [
isters would be packaged (overpacked) as appropriate for the geologic medium,
lowered to the disposal area, and emplaced.

The fuel shipped directly to the repository from the western reactors, f
'nominally at 450 MTU per year (Table A.1), is expected to be received primarily

as intact spent-fuel assemblies; some utilities, however, may choose to con-
1

solidate and canister fuel. Upon arrival at the repository, the fuel would be !
fpackaged for disposal, with or without an inner canister as appropriate, and

disposed of underground. [
!

In an alternative plan (Table A.2), with all fuel shipped to the MRS }
f acility, the only functions of the repository would be to receive, package {
and dispose of the consolidated and canistered fuel from the MRS facility. No |

" bare" (uncanistered) fuel would be handled in routine operations.

I
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With the repository filled to capacity, backfilling of the emplacement

tunnels would be completed after approval is received from the NRC. Fuel
receipt and disposal activities would then be focused solely at the second
repository.

A.6 ALTERNATIVE MRS OPERATIONAL MODE'S

Inventory-management techniques within the MRS facility can be varied, if
desired, to modify the characteristics of the fuel. The MRS storage facilities
can be used to age the accepted fuel, thus providing the repository with fuel
exhibiting lower and more unifonn heat-generation rates,

in accordance with 10 CFR 961, the DOE is committed by contract with the
utilities to receive fuel as young as five years after discharge. Such fuel
would have heat-generation rates more than 50% greater than the 10-year-old
fuel on which many repository design studies have been based. Fuel exposed to
higher burnup than today's levels would have similar characteristics. Disposal
of fuel with higher heat output, depending on the disposal medium, could
require development of larger underground facilities, at increased cost, to
permit greater dispersal of the heat.

At the time the DOE begins acceptance of spent fuel, there will be large
stocks of aged fuel,10 years and older. However, at the projected acceptance
rates shown in Table A.2, this aged fuel will be largely depleted within about
10 years; the average age of fuel received may approach 5 to 7 years after
that. .

The fuel inventory in MRS may be managed to provide additional aging of
the fuel, reducing the heat-generation. The simplest method is by rotating the
storage inventory on an " oldest fuel out" basis. In such a scheme, all short- I
term-cooled fuel received at the MRS facility would be sent to storage. The
oldest fuel received or in storage would be shipped to the repository. The

effects of such a fuel-management scheme are illustrated in Figures A.2 and
A.3. Figure A.2 shows the estimated age spread of fuel upon receipt at the MRS j

facility (based on a case assuming that all first-repository fuel is handled at i

the MRS f acility) . In the later years of fuel acceptance, after about 2009,
most or all of the fuel received is aged less than 10 years since discharge;
much of *,his fuel is projected to be in the 5- to 7-year category. Fi g-
ure A 3 shows the same fuel received at the repository after age-tailoring as
described. With this MRS operational mode, virtually all of the fuel shipped
to the repository is aged 10 years or more from discharge.

A.9
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FIGURE A.2. Age Distribution of Fuel Receipts at the MRS Facility

Other potential alternative modes of MRS f acility operation include
options for the handling of western fuel, previously discussed, and the use of

the MRS f acility to service the second utility as well as the first. The

advantages of the latter alternative MRS role (or alternatively the use of a
second MRS f acility) would depend heavily on the location of the second reposi-
to ry . The role currently proposed for MRS does not include its use with the
second repository. However, if it proves desirable at a later date, it could

fulfill this function.
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APPENDIX B

DESCRIPTION OF MRS FACILITY OPERATIONS

This appendix provides a brief description of tiRS facilit operations
based on the conceptual design (R. M. Parsons Company 1985).(a Section B.1
presents an overview of the requirements and capabilities of the MRS facility.
Section B.2 describes the receiving and handling building, which contains the
main operating areas in the firs facility, and Section B.3 discusses MRS storage
facilities and related operations.

The MRS conceptual design satisfies the design criteria stipulated in the
NWPA and the functicial requirements for an integral component of the waste
management system. The latter requirements are documented in the Functional
Design Criteria (PNL 1985).

B.1 OVERVIEW 0F MRS REQUIREMENTS AND CAPABILITIES

The integral MRS facility is intended to serve as a centralized receiving
and packaging facility for commercial spent nuclear fuel. In addition, the

f acility will provide antingency storage capability to accommodate surges or
disruptions in any oper1tional element of the federal waste managemant system.

To achieve these gotis and the design criteria above, the facility is
designed to receive, process and ship offsite or store onsite, a minimum of

;

3600 metric tons of uranium (MTU) per year primarily as spent fue}Dgnd a small
1

amount (less than 300 canisters total) as high-level waste (HLW).t 1 The MRS
facility will have in-building lag storage capacity for up to 1000 MTU of
consolldated fuel in canisters, plus outdoor storage capacity for up to
15,000 MTU of spent fuel . The design assumes a spent fuel mix of 60% PWR/40%
BWR by weight, based on 0.462 MTU per PWR assembly and 0.186 MTU per BWR
assembly. It will also be capable of retrieval, overpacking as required, and
shipment of at least 3600 MTU or equivalent per year of canistered spent fuel
and waste to a geologic repository for disposal. Capability will be maintained

1

(a) Design verification activities, see Appendix C, may result in some changes '

in specific processes or equipment; however, the general operations will
be as described in this appendix.

(b) The design criteria in the NWPA require that the firs facility be capable
of handling commercial HLW. Although there exists a small amount of
comercial HLW at the closed West Valley, New York, reprocessing facility,
the DOE plans to receive only commercial spent fuel at the MRS facility.

8.1 )
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i

;
to receive and ship concurrently at those rates. Surge capacity will be
included in the design of receiving, handling, and storage systems to obviate -

the impacts of credible offsite and onsite disruptions of spent fuel, waste,
and material flows.

Hot cell space will be included to accommodate overpack equipment capable
of sealing consolidated fuel canisters in a repository-type overpack suitable
for di al. However, the equipment for overpacking is not included in the
design

The MRS facility must be licensed by the NRC. In addition, the design,

construction and operation of the facility will be performed in conformance
with all applicable industry codes and standards and in compliance with
applicable state laws and federal regulations. !

The principal operations to be performed in the MRS facility are receipt, >

disassembly, consolidation and packaging of spent fuel for interim storage, as
needed, and ultimately shipment offsite for disposal. The facility provides '

short-term lag storage capability for intact and consolidated fuel in the RAH
building vaults. Long-term storage capability is provided externally in con-
crete sealed storage casks. The overall layout of the MRS facility, including
administrative and suppnrt buildings, is shown in Figure B.1. The general i

layout of the R&H building including the process cells and lag storage vaults
is illustrated in Figure B.2.

Reference heat generation rates and levels of radioactivity of spent fuel
.

that will be received, handled and shipped or stored in the MRS facility are {
listed in the FDC. The facility is designed for spent fuel having exposures of '

about 30,000 MWD /MTU and having been cooled at the reactor for 10 years. How-
ever, the facility can -handle up to 10% of the spent fuel with only 5-year !
cooling with this exposure and 10-year-cooled spent fuel with up to
55,000 MWD /MTU exposure.

B.2 R&H BUILDING DESCRIPTION

The receiving and handling (R&H) building contains the main operating
areas of the MRS facility. The general layout of the R&H building is essen-
tially symmetric about a line passing between the canyon cells in the center of i

the building and in the general direction of material flows. Approximately :
'

half of the RAH building is illustrated in the cut-away view in Figure B.2.

(a) At this time it appears to be operationally preferable to perform the
overpacking at the repository site. *

t
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The principal operating areas and associated operations are as follows:

e fuel receiving and handling areas

main process cellse

e canister weld stations ;

lag storage vaultse

sealed storage cask / field drywell loadout/ retrieval arease

overpack installation area (optional)e

e transport cask loadout areas.

As previously noted, only the space (no equipment) needed for the installation
of overpacks for disposal is provided in the current design. :

Other areas of the building include: administration, radwaste treatment,
and building services. The administration area contains offices, a lunchroom,
a conference room, change rooms and toilet rooms, and the health physics
facilities. These areas provide services specifically for the operations and '

management and support personnel housed within the RAH building.

The radwaste treatment area is separated into two areas: the high- '

activity waste (HAW) area, for processing highly radioactive wastes, and the
low-level waste (LLW) area. The LLW area is further divided into liquid and
solid waste treatment areas. The liquid LLW treatment system reduces the
volume of the waste by evaporation. The non-radioactive liquid effluent is

'

recycled within the R&H building; the sludge is sent to the solid LLW treatment
system. The solid wastes, except HEPA filters, are mixed with a cement grout
and placed in 55-gallon drums. The sludge from the liquid radwaste is added to i

the grout. The drums of waste are cured, decontaminated as necessary.and sent |
through a drum interrogator that determines the presence of transuranic (TRU) |

material by gamma pulse height analysis. Drums with TRU material (CHTRU) are I

sent to the onsite CHTRU storage facility. Drums without TRU material (LLW) I
Iare sent to the temporary storage area before being shipped to an offsite

disposal area. The second- and third-stage HEPA filters are compacted and
placed in 55-gallon drums without the cement grout. These drums go through the
same decontamination and interrogation process as the grouted drums.

The HAW materials, including the in-cell and first-stage HEPA filters, are
processed generally similarly to the LLW materials but are processed within a
shielded area using totally remote methods.

The building service areas include:

analytical laboratorye

aqueous and chemical makeup rooms
i

e

HVAC equipment roome

B.5
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* mechanical equipment rooms
e laundry room

,

o maintenance rooms
e material receiving and storage rooms.

2

These areas are typical of most nuclear-related facilities and are not
described here. ,

Spent fuel transport vehicles (trucks and rail cars) enter the R&H build-
ing by means of rail lines and paved roads on either side of the building.
There are four independent processing cells, two on either side of the canyon
cells, each with its own receiving and handling area. Two independent weld
stations, accessible from any of the four process cells, are installed in the
canyon near the " input" end of the R&H building. The majority of the central
canyon is occupied by the air-cooled canister storage vaults. There are two
independent canister loadout areas for loading of transport casks for shipment
to a repository. These are situated beside the process cells and facing into
the canyon near the " output" end of the building. Two independent sealed
storage cask loadout/ retrieval areas are located at the extreme output end of

'

the canyon cells from which sealed storage casks are loaded for emplacement in
the storage facility. The area reserved for canister overpacking is also
located in the canyon. Brief descriptions of operations performed in each of
the principal operations areas are presented in the subsequent subsections.

.

B.2.1 Fuel Receiving and Handling

Four independent transport cask unloading areas are located under each of
the main process cells, as illustrated in Figure B.3. The RAH cells connect to
the rail / truck receiving areas on either side of the R&H Building. Spent-fuel
casks arriving at the f acility are inspected, lifted from the transport vehicle
and mounted vertically on a cask transport cart. This cart is then noved into
the cask handling and decontamination room where gas samples are taken, the ,

outer cask lid removed, and other preparation tasks completed. The cask is ,

then moved into the cask unloading room, the cask is mated to the operating i

cell fuel input port, a special " skirt" is lowered over the cask to provide
contamination control for fuel unloading operations, and the shield door is
closed and sealed.

'

The cell port cover and cask inner lid are then removed. Fuel assemblies
are removed from the cask one at a time, inspected and transferred either to
the disassembly table or to the in-cell lag storage pit using a crane in the j

cell. ,

!

B.6
!

_ . . _ . , _ . . - -



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

in-Building Spent Fuel
Canister Lag Storage Area

Cell 3
Cell 5

' Storage Cask Loading
Cell 1 -

and Discharge Area-

- .. g
\_ ~ 'N. Repository Overpack Loading;"

'i' e =.g and Discharge Area( -

.
-a - ,

) J' N -

d 'k (%j .s ~ |' -^/ ,

- __Y- gCanyon Cell

# '' ' D - 7''' .

Spent Fuel Rod '

y

Storage Canister f
- {;' g

Ib /..

.P |Welding and Testmg \ I
N.. ;bcI" / p#Area \

M/yto ePt s ; ~

. -

Disassembly Spent Fuel and )[Ig ,-

Consolidation Area (; -
- -

'

Operating Cell \
' #
, .

Cask Unloading Room .

/-

Shield Door
w c ,,

Cask Handling and x f/
' '

''Decontamination Room j j

* *
Non Fuel Bearing and Clean ,",
Drum Processing Area

Receiving Rail / Truck Area

I' FIGURE B.3. Illustration of the Transport Cask Receiving, Handling and
Unloading Facilities

|

f
I

|
. _ _ ___-_____ _ __--_ ____ ______ ___ _ -_- _ __-_ _ _ _ .



After unloading is completed, the inner cask lid is replaced and sealed,
and the port cover is replaced. The unloading port skirt is then withdrawn and
the cask disengaged from the cask unloading port. The unloading room door is
then opened and the cask is transferred to the cask handling and decontamina-
tion room where the cask surf aces are checked and decontaminated if neeaed and
the outer lid is replaced. The cask is then moved to the receiving area where
it is lifted off the cart, placed on a transport vehicle and released for
dispatch to a reactor for another load. Once the cask is transferred out of
the cask unloading room, the room is inspected and decontaminated if needed.

B.2.2 Jiain Process Cells

The principal operations performed in the four heavily shielded process
cells are the disassembly of fuel, bundling and insertion of the rods into a
canister and compaction and packaging of the residual fuel hardware. All of
these operations are performed remotely. The disassembly equipment is
illustrated in Figure B.4 Although each cell can handle either PWR or BWR
fuel, they would normally be set up such that two cells would handle PWR fuel
and two cells BWR fuel.

Fuel assemblies removed from a cask or from in-cell lag storage are first
placed in the fuel assembly upender/ disassembly clamping fixture. The fixture

will hold either 3 PWR or 7 BWR assemblies for simultaneous processing. The
upper fuel rod tie plate / nozzle assemblies are then removed with the opender
fixture in the vertical orientation using a computer-controlled laser cutter.
The upender fixture is then rotated to the horizontal orientation and the lower
fuel rod tie plate / nozzle fixtures are removed using the laser cutter.

The fuel rods are then removed by a mechanical pulling operation in which
mechanical grippers or collets individually engage the ends of all rods in
either the 3 PWR or the 7 BWR assemblies in the fixture. A system of vertical
and horizontal combs is inserted between the rods to support them during the
pulling operation. Each rod gripper is designed to release if pulling forces
exceed preset limits, thus preventing damage to stuck rods. Special equipment
and procedures will be provided to remove and handle stuck or damaged rods.

When the pull is completed, the horizontal combs are removed allowing the
loose rods from all of the disassembled fuel assemblies to drop a short dis-
tance vertically downward into a semicircular sling-and-die rod reconfiguration ,

system. This device mconfigures and holds the rods in a cylindrical close-
packed bundle for insertion into the canister. The cover on the process cell
fuel outlet port is then removed. A " pusher" moves the compacted bundle of
rods through the process cell outlet port into an empty canister that is mated

B.8
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to the port' and held in a fixture in .the central canyon area. After closure of
the cell port cover, the canister is removed and transferred to the canister ;

weld station for final closure, j

The hardware remaining after fuel disassembly is reduced in volume and
'

packaged in drums in the process cell, as illustrated in Figure B.S. The

spacer grids, instrument tubes and other relatively " light" hardware are placed ,

into a shredder that reduces them to smaller pieces and feeds them vertically *

downward into a drum. The massive end fittings are placed in the drums intact.
The drums are then sealed and transferred into the drum decontamination cell

Ifor further processing, loadout or storage.

B.2.3 Canister Weld Stations

The filled canisters received from the process cells are seal-welded,
decontaminated and inspected at the welding stations. Each weld station
normally serves the two nearest process cells; however, either station can
serve any of the four cells if necessary.,

In the canister closure system, illustrated in Figure B.6, loaded canis-
ters are shuttled f rom the process cell to the weld station on a remotely con-

!

trolled transfer cart. The canister is inserted into a weld station chamber
'and the chamber is closed for canister welding operations. The air in the

chamber is purged and replaced with an inert gas. The canister lid is
installed and seal-welded using a resistance-upset welding device. The welder
generator, controls and associated hardware are housed in a shielded room
behind the weld station where they are routinely accessible for operation and
maintenance. Only the canister clamps and electrodes are located in the weld ,

chamber.

After welding is ,leted, the canister is decontaminated and leak-tested
while still in the weld siamber. The chamber is then opened, the canister
withdrawn into the canyon, checked for contamination, and examined with an i

acoustic NDT system to verify weld integrity. When certified as sealed and <

free of contamination, the canister is transferred to the vault for short-term ;

storage, to the sealed storage cask loadout cell for emplacement in long-term +

storage, or to the transport cask loadout area for shipment to the repository.

8.2.4 Lag Storage Vault

Air-cooled lag storage vaults for temporary storage of consolidated fuel
canisters occupy the bulk of the central operating canyon cells. There are
eight canister compartments in the vault, each designed to hold 16 canisters.

,

!
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Cooling air from a central supply is individually ducted to each compartment
and then recollected into a common exhaust. Air is circulated through the
vaults by means of fans in the exhaust leg of the circuit. The air is filtered
at the inlet to remove dust particulates and insects to keep the ducts clean
and at the outlet to preclude the possible spread of contamination from a leak-
ing or contaminated canister. To further protect against the possible spread
of contamination, the pressure in the cooling system is maintained below atmo-
spheric but above canyon pressure. In this way, any air leakages that occur
will be inward and ultimately into the plant HVAC filters, thus assuring con-
tainment of any potential releases from the fuel.

Cooling of fuel canisters is provided by forced ventilation. Heat is
removed from the compartments by continuous circulation of cooling air, with
cool air entering at the bottom and warm air exiting from the top. Cooling air
also passes around the outside of the compartments to keep the concrete wall
temperature below specified limits.

Fuel canisters are loaded into and unloaded from the vault through ports
in the floor of the canyon cell. Each port is fitted with a removable shield
plug. In loading operations, the shield plug is first removed and set aside
using the canyon overhead crane. A fuel canister is then obtained from a weld
station, transported to the open port, lowered into the vault and the plug is
replaced using the same overhead crane. The reverse procedure is used for
removing canisters from the vault prior to sealed storage cask or transport
cask loadout operations.

B.2.5 Sealed Storage Cask Loading Area

The facilities for loading sealed storage casks are on the extreme output
end of the R8H building canyon cells. There is one loading area in each of the
canyon cells and canisters from anywhere in the canyon cells can be loaded
through either loading area. Loading may occur directly from the canister weld
stations or from lag storage. In retrieval operations, canisters removed from
sealed storage casks can go back to lag storage or to the transport cask load-
ing areas for shipment to a repository.

In the sealed storage cask loading operation, the casks are first loaded
onto a crawler / transporter and transported from the cask staging area into the
RAH building. The loading area shield doors are opened to admit the crawler
and closed during loading operations. The cask, prepared for loading, is posi-
tioned beneath the loading port, engaged to the loading port interface and the

,

outer shield lowered around the top of the cask. The in-cell overhead crane is I

used to remove the loading port plug and the shield plug of the cask, which are
set inside the cell during the loading. Canisters brought in from the weld
stations or from lag storage using the crane are loaded one at a time into the

|
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sealed storage cask until it is full. The shield plug and loading port plug ;
'

are replaced and the cask is disengaged from the loading port. The cask is
Ithen prepared for closure, with a metal lid installed, seal welded and

inspected, and the cask inspected for contamination prior to transfer to the
storage facility for emplacement. Retrieval follows essentially the reverse of
the above operations.

B.2.6 Transport Cask Loading Area

Two independent transport cask loading areas are located beside the pri-
mary operation cells on either side of the canyon cells. Fuel canisters can be
brought to either of these cells from the weld stations, from lag storage or
from the sealed storage cask loadout. areas using the canyon cell overhead crane
systems. The procedure for loading transport casks are analogous to those
identified above for loading sealed storage casks. However, the lids on the

transport casks are mechanically sealed, not welded. When loaded, inspected
and certified for release, the cask is removed from the loading cell, lifted

off f rom the transfer cart, laid down horizontally and secured on a railcar for
shipment to the repository.

B.3 STORAGE FACILITIES AND OPERATIONS

The MRS facility provides f acilities for short-term " lag" storage and
longer-term storage to accommodate surges in receipt, processing and/or loadout
of spent fuel that may result from routine operating variability and from dis-
ruptions in various portions of the waste management system. Facilities in the

R&H building for in-cell lag storage of intact fuel and the air-cooled lag
storage vault for storage of canisters are described in Section B.2. Facili-

ties provided for long-term storage in sealed storage casks are described here.
F

The sealed storage cask design developed for the tiRS Program for storage
of canisters of consolidated spent fuel is illustrated in Figure B.7. The

design of sealed storage casks for storage of other materials are similar but
with varying cavity dimensions.

The sealed storage cask is a cylindrical vessel with steel reinforced con-
crete walls, a concrete shield plug, a carbon steel cavity liner and a carbon
steel lid. The outside diameters of all sealed storage cask designs are 12 ft

'

except for the top 36 in., which is stepped to 12.7 ft to provide a circumfer-
ential lifting surface. The exterior height of a sealed storage cask is 22 ft.

8.14
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FIGURE B.7. Illustration of Storage Facility Operation

and Emplacement for the Sealed Storage Cask

The cavity of the spent fuel cask is 68 in.10 by 194 in. long. The
thickness of the walls and bottom of the carbon steel cavity liner are 2 in.

and 1/2 in., respectively. The 2-in.-thick carbon steel lid is seal-welded to
the top of the cavity liner after the sealed storage cask is filled. The prin-

cipal function of the liner is to provide containnent. However, the 2-in.-wall

thickness was established to enhance shielding and heat transfer functions.

Canister support plates are located near the top and bottom of the cavity
to laterally constrain the canisters. The canisters rest on the bottom of the

cavity liner, but are not otherwise vertically constrained.

Both the inside and outside of the cavity are finned to enhance heat
transfer. There are four short and four long 1.5-in.-thick aluminum fins in

the cavity between the two support plates. These fins are bolted to the cavity

wall. In addition, there are sixteen 3/4 in. by 3.5-in.-long carbon steel fins

or ribs on the outside of the liner embedded in the concrete.

The walls and bottoms of sealed storage casks are made of carbon steel
reinforced concrete. The rebar cage consists of vertical, radial and circum-
ferential hoop members that are attached to each other and to the fins on the
liner surface. The normal functions of the reinforced concrete are shielding

and physical protection of the stored wastes. However, the quantity of radial

rebar was established primarily to enhance heat transfer through the concrete

3.15
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walls. The carbon steel-encased shield plug fills the top of the cavity
resting on a step in the inside diameter of the cavity liner.

Each sealed storage cask contains features to facilitate monitoring of its
condition. Three thermowells attached to the liner wall are provided to '

monitor the temperature at the concrete / liner interface. These temperature
measurements will permit assessment of whether the fuel and cask materials are
maintained within acceptable limits. Gas sampling ports are also provided on ;

each sealed storage cask to permit periodic sampling and analysis of the cavity t

gas content and pressure. The gas analyses will be used to monitor canister
containment by the presence / absence of tag gases and/or radioactive gases or
particulates. Pressure (vacuum) can be used to determine sealed storage cask
containment integrity. Area monitors and air monitors in the storage field
will be provided to continuously monitor any releases to the atmosphere or
degradation of sealed storage cask shielding ef fectiveness.

The equipment and operations used in sealed storage cask loading / emplace-
ment operations are briefly described in Section B.2 and illustrated in Fig-
ure B.7. In a typical loading operation, a sealed storage cask is loaded on
the crawler in the cask staging area using a crane; the crawler transports the
sealed storage cask to the R&H building where it is loaded with canisters and
sealed, and then the crawler transports the loaded sealed storage cask to the
storage area where it is lifted off the crawler and emplaced on a pad beside

>

previously emplaced sealed storage casks. Retrieval operations follow
essentially the reverse procedure. ;

.
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APPENDIX C

DESIGN VERIFICATION PLAN

This appendix summarizes the tests and demonstrations needed to optimize
the design and support the licensing of the proposed MRS facility. Section C.1
outlines the objectives of MRS design verification testing. In Section C.2,

testing needs for each of the MRS functions are identified and discussed.
Section C.3 describes several DOE waste management programs that potentially
may interface with MRS development. A schedule for the planned MRS design
verification tests is provided in Section C.4

C.1 OBJECTIVES

The MRS system, if app oved by Congress, will be designed, licensed and
constructed by 1996 in accordance with the DOE's plans outlined in the June
1985 Mission Plan. Although current plans for NRS indicate that this date can

' be met, the schedule for design, licensing, construction, and preoperational
testing of the MRS facility must be carefully planned and integrated to ensure
operability and reliability of all components and systems.

The objectives of MRS design verification testing are to support licensing
of the MRS facility and to optimize the design for cost and operability. The

goal of verification testing is to identify and verify design improvements that

will increase safety, reduce complexity, improve operability and efficiency,
reduce costs of construction and operation, and demonstrate operability of the

f acility at the required throughput rates. Although no specific tests have
been identified as being critical to the safe design of an MRS facility,

verification testing will reduce the design conservatism that licensing

considerations would otherwise require. In turn, this would reduce costs.

Results of the planned tests will be reflected in final design, equipment
procurement, and operational procedures. Verification of the procured systems
will be provided during preoperational testing of the facility.

Two principal types of tests are planned for design verification: feature
tests and systems demonstrations. Feature tests comprise those tests of indi-
vidual components or processes before their incorporation into the final MRS
facility design. Systems demonstrations are tests of major subsystems or com-
plete systems of the MRS facility intended to demonstrate systems operability
under the typical operating conditions.

C.1
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If Congress approves of the MRS proposal, the DOE will develop detail'ed
test plans and coordinate these plans with other interfacing testing and
development activities being performed by the DOE or by private utilities.
These DOE activities are the Commercial Spent Fuel Management Program (includ-
ing the DOE / utility cooperative agreements), the Prototypical Consolidation
Demonstration (PCD) Project, the Defense Waste Management Programs, and the
Nuclear Waste Treatment Program. '

C.2 TECHNOLOGY STATUS AND NEEDS ASSESSMENT

The discussions in the following subsections identify testing needs for
each of the MRS functions, such as spent fuel handling, packaging, and stcr-
age. Specific areas are identified where experience or data are lacking and
general descriptions are given of tests that will be performed to obtain the
needed data.

C.2.1 Spent Fuel Receiving and Handling

The operations for receiving, handling, and packaging spent fuel that will
take place at the MRS facility are similar to current industry practice, except
for the expected size and numbers of casks and spent fuel assemblies to be
handled. The scope of these MRS facility operations is illustrated in
Figures B.2 through B.6, Appendix B.

Preliminary calculations of occupational radiation exposure indicate that
the current MRS design meets the NRC regulatory limits. However, the design
may not meet the DOE design objective (20% of the NRC limit) for occupational
exposure. The analyses also indicate that the highest exposure arises from
handling large numbers of shipping casks. The application of the ALARA ( As Low
as Reasonably Achievable) principle to the definitive design will probably
result in automation of this task that has traditionally been a " hands-on"
operation. An interface with the transportation program will be maintained so
that the design of the fleet of shipping casks is compatible with the final
design of the MRS handling systems. Design prudence dictates that, if found to
be economically feasible, the automated or "robotic" systems for handling casks
be tested to verify operability and reliability prior to their installation in
the MRS facility.

Robotics could be beneficially employed at the MRS facility in removal of
cask lids, gas sampling, and other preparation activities prior to unloading
the casks. Potentially related testirig is currently in progress in the DOE's
defense waste program. Incorporation of MRS needs for specific feature-testing
into existing programs will be deferred until the MRS facility is approved by
Congress.

C.2

!
!

.. __ _ _ _ . ._. -_



Tests are needed to demonstrate optimum techniques for dealing with radio-
active scale that coats the surfaces of the fuel assemblies. There is evidence
f rom West Valley operations that the scale spalls during dry shipment of spent
fuel, which may require cleaning of the interior of shipping casks prior to
their return to service. Tests will be performed to establish the nature and
extent of contamination during dry shipment of spent fuel so that processes and
procedures can be developed to clean the casks' interior, if necessary, before ;
their release from the MRS facility. This information is needed to reduce |
worker radiation dose at the MRS facility as well as at the utilities and to '

optimize the waste treatment systems.

C.2.2 Spent-Fuel Disassembly and Consolidation

The principal functions of the spent-fuel disassembly operation are:
removal of the fuel assembly end-fittings and nozzles, extraction of the fuel
rods f rom the remaining grids and support structure, reconfiguration of the
loose rods, and insertion of the rods into a suitable canister. The MRS design
that has been submitted with the proposal contains conceptual designs for
equipment to perform these functions.

The PCD project at the Idaho National Engineering Laboratory (INEL) will
develop prototypic spent-fuel disassembly and consolidation equipment that will
be used at the authorized repository projects. Therefore, this program will
also support the MRS Program. If Congress approves the MRS proposal, specific
needs identified by the MRS conceptual design will be incorporated into the PCO
project. The objective is to provide testing of disassembly / consolidation
equipment and processes before development of the final designs of this,

"

equipment.

The PCD project will also provide data on the nature, frequency, and con-
sequences of rod sticking and breakage for representative types of spent
fuel. Data will also be obtained on properties, behavior, and quantities of
radioactive scale that may be scraped off during disassembly and handling. In
addition, data will be obtained on the possible quantities of zirconium fines
generated during disassembly and on the related risk of fires. These data and
experience will help optimize the design of radioactive waste collection and
treatment systems as well as spent-fuel disassembly / consolidation equipment.

A full-scale demonstration of spent-fuel disassembly and consolidation is
proposed that will consist of a prototype production line like that to be used
at the MRS facility. This test will demonstrate the capability of achieving
the reliability and production rate goals for a large sample of fuel and fuel
types. These tests will be done cold (without use of radioactive materials).
A decision on the nature and extent of hot tests that nay be needed can be
delayed until after the PCD project tests and cold tests are completed.

C.3
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C.2.3 Spent-Fuel Packaging

The design of the canister to be used to store consolidated fuel at the
MRS facility will be influenced by repository needs. One option is to package
spent fuel into small triangular or rectangular canisters whose shape would
allow them to be efficiently bundled into larger packages for disposal.

,

Another option is to package the fuel into large round canisters of a size and
type suitable for disposal at a specific repository. The MRS receiving and
handling (R&H) building design can remain flexible to adapt to a wide range of
canister sizes and types, but canister design reflects back directly to the
design of the disassembly and consolidation equipment. Interface drawings for

spent-fuel packages will be developed in concert with the repository program
and baselined under change control, as shown in the MRS Program Master Schedule
(Figure 3.10, Chapter 3).

Important aspects of consolidated fuel packaging are canister welding, weld
inspection and 1.eak detection, canister decontamination processes, and integrity
under impact loads. Specific processes will be selected for cold feature test-
ing in the PCD project. The selection will be governed by the needs of the MRS
conceptual design if construction of the facility is approved by Congress.

The technique selected for the MRS conceptual design for canister welding
is upset resistance welding. Although this method has been used in industrial
applications and for high-level defense waste canisters, it has not been used |

for the large-size welds needed for MRS canisters. Demonstration of the
quality of weld, process rate, and reliability is needed to support the MRS
design. Other welding processes may be identified in definitive design and
tested in the PCD project. The welding concept finally selected will also 5e
verified in the disassembly and consolidation systems demonstration described
above.

Processes for inspection and leak testing of canister welds will be devel-
oped and tested in conjunction with the welder design in the PCD project.
These tests will be done as cold feature tests. Again, however, the optimized
processes for MRS will be included in the prototypic systems demonstrations,

l
lFreon has been selected as the most promising decontaminating agent for

the MRS facility. Radiolytic and thermal decomposition of Freon may result in
corrosion that could compromise the long-term integrity of the canister.
Therefore, an experimental study will be conducted of Freon decomposition at
the temperature and radiation levels that would be experienced in MRS canister
decontamination operations. A hot prototypic demonstration will be performed
to establish the efficiency and reliability of the canister decontamination
system. These tests will also provide data on the necessary size of the waste
treatment equipment.

C.4
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Tests will also be performed to determine the integrity of canisters and
welds under impact-loading conditions. Such conditions could occur at the MRS ;

facility as a result of canisters being dropped or otherwise impacted during
handling.

C.2.4 Waste Volume Reduction

The principal concerns in the area of volume reduction are the cost and |
safety of the processes that will be finally selected and the waste acceptance
requirements at the repository. Also important are the related problems of
collection and control of radioactive wastes during volume reduction and
packaging. I

The conceptual MRS design specifies a mechanical shredder for volume
reduction of the fuel assembly hardware. The shredder is designed to reduce
the grids and other hardware, less the end-fittings, into small pieces that can

,

be efficiently packaged for disposal. Shredders of the type needed for MRS '

have been developed and demonstrated for volume reduction of low-level waste.
A potential safety concern to be addressed by further testing is the possible
production of zirconium particles sufficiently small to be ignited and thereby
cause a zirconium fire. Another concern is the control of radioactive scale
that will be dispersed in this mechanical operation. Testing will examine the '

effectiveness and cost of shrouds and vacuum or airflow systems in collecting
the scale material, and will determine filtration needs and filter change i
frequencies. These data are needed to estimate dose rate buildup within the
hot cells and its effect on worker dose. However, other means for volume
reduction of fuel assembly hardware may prove to be preferred. In particular,
a nelting process being developed by 00E in their Nuclear Waste Treatment
Program may be superior to shredding. Further design studies will examine all i

options for cost, safety, and reliability. Tests on appropriate processes will
be done as cold and hot feature tests in the PCD project. Final tests of the
MRS-specific design will be done in the MRS prototype systems demonstrations.

Volume reduction of combustible waste streams may be cost effective for
the MRS facility. Organic materials in the ventilation filters could be oxi-
dized to provide compact packages for the repository. Removal of organics may
turn out to be necessary if the final repository acceptance criteria excludes
organics. A decision on design and testing of this equipment will be made in
consultation with the repository program within one year af ter MRS approval. '

C.2.5 Sealed Storage Casks

At the MRS facility, sealed storage casks are recommended for the long-
term storage of spent fuel canisters and drums of compacted fuel hardware.

C.5
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Tests are needed to optimize and demonstrate the shielding, structural and
thermal performance of these casks. The sealed storage cask concept is
illustrated in Figure C.1.

The principal performance requirements for the sealed storage casks are
that they safely contain and protect the stored materials while dissipating the
decay heat and attenuating the direct radiation. The casks nust be able to
perform these functions during an extended period of storage and during design
basis earthquakes and tornadoes. Both short- and long term performance tests
of sealed storage casks are needed to verify that design objectives have been
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achieved and that any degradation over time will not impair their safety func- I

tion. This information is needed to support the license application and to ;
'optimize cost and occupational exposure.

In the short-term tests, sealed storage casks will be filled (at least in
,

part) with instrumented canisters of spent fuel. Measurements will include
;

surface radiation dose and temperature distributions in the fuel canisters and
3'casks. After completing the short-term performance measurements, observations

will be continued over the long term to detect degradation of the casks. Sam- '

ples in the form of plugs will be tested to establish the degradation within .

the cask body. After a number of years, supplemental heat will be added to !

determine the limits of satisfactory operation. These performance tests will i
'

provide evidence of problems, if any, before MRS operations begin. Information
gained from these measurements will be incorporated into the designs. ;

t

Structural tests of prototype sealed storage casks will be performed to i

demonstrate their capability to ensure containment and retrievability under a ;
number of hypothetical accidents. These tests will include drops from heights j

consistent with cask handling operations and impacts from tornado-generated ;

missiles. The results of the tests will support licensing and design |optimization. i

!
C.2.6 Concrete Selection :

!

Concrete is used in the R&H building and in the sealed storage casks. !

These applications require separate, and different, considerations. The |
seismic Category I structure surrounding the lag storage vault is designed to I

remain below the limit of 150*F specified in ANSI /ACI 349-76, the industry f
standard for concrete. In the event of complete loss of power to the ventila-

tion f ans, the wall temperatures would rise slowly, but are not predicted to |
reach temperatures which, over the short term, would damage their strength. '

power outages do not normally last more than a few minutes, or hours at most.
However, portable generators could be procured if the outage continued for a i

'few days. The walls of the in-process lag storage pits, though not a contain-
ment barrier, will reach temperatures of about 200"F when they are filled with |

spent fuel assemblies. The pits are cooled by natural convection. Although j
the walls appear to be structurally adequate, the specification of a high- i

temperature concrete may afford a cost saving.

The second concrete component, the sealed storage cask, is designed to j
operate at temperatures f ar above the normal structural limit of 150*r over
much of its volume. However, the function of the concrete is to provide
shielding, while the steel rebar and steel liner carry the normal structural

and hypothetical impact loads from tornado-generated missiles. Although con-
firmation of this design has been discussed in the prior section on long-term

C.7

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



-- - . =- - - . - - - -- ~

;

i
. '

testing, there are potential economic advantages in selecting high-density,
,

high-thermal conductivity, high-temperature concrete. The design optimization '

studies to be conducted as a first part of definitive design should have the
benefit of a series of short-term accelerated temperature testing in the
laboratory to justify the final selection of additives and mix. These tests

,

will be conducted as soon as possible after congressional approval of the MRS
,

proposal.

:
i

C.3 RELATED DEVELOPMENT AND TESTING PROGRAMS
1

The DOE is currently supporting development and testing activities in a ;

number of related waste management programs that interface with MRS develop-
ment. If the MRS proposal is approved by Congress, MRS design verification -

test plans will be coordinated with these programs. Brief descriptions of the !

major related programs and potential areas of commonality with the MRS Program
follow.

,

Transportation Systems Development Program: Spent fuel and waste trans- ;

port casks developed in the DOE's Transportation Systems Development Program j
will need to interface with the MRS cask receiving and handling facilities. '

Cask designs evolving from this program will be issued under change control and
used in the final MRS design and design verification tests.

!Geologic Repository Programs: The design of spent fuel disposal packages, !
including the canister shape and size, may be dependent upon the chosen geo- !
logic repository media. Thus, MRS design and design verification planning will
encompass the needs of all three repository programs until a repository site !

has been selected for the first repository. The canister type and size, over-
pack design, and the facility chosen for overpack installation could influence
MRS design and design verification needs. Therefore, interface design require- :

Iments will be jointly baselined with the repository programs.

Commercial Soent Fuel Management (CSFM) Program: The DOE's CSFri Program
is pursuing a number of activities to assist utilities with storage of spent
fuel until the MRS facility or repositories become available. These activities
include fuel integrity tests to establish spent fuel degradation mechanisms and
consequences for dry storage, performance tests of dry storage casks, computer
code qualification, fuel consolidation demonstrations, and other potentially '

applicable studies. The CSFM Program is also supporting a number of DOE /util- 4

ity cooperative agreements covering a wide range of waste management activities !

which could be applicable, at least in part, to the MRS design verification
,

program. International agreements coordinated by the CSFri Program could pro-
,

vide useful input to the MRS Program. These activities will be integrated with
the MRS design to minimize duplication of effort.

C.8 |
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00E-PRDA Studies: The DOE's Program Research and Development Announce-
ments (PRDA) are currently supporting a number of studies for improving the
waste management system. These range from unique, efficient designs of can-
isters, consolidation systems, casks and other equipment, to alternatives
encompassing the entire waste management system. The results of these studies
and any follow-up work that may result will be coordinated with MRS activities.

Prototypical Consolidation Demonstration Project: The PCD project was '

recently initiated by the DOE to develop and test dry spent fuel disassembly,
consolidation, packaging, and hardware compaction equipment for use at geologic
repositories. The project is managed by DOE-Idaho at the Idaho National
Engineering Laboratory. The objective of the project is to test, at or near

prototypic scale, a fuel consolidation system. If Congress approves the MRS
proposal, the MRS Program will participate by incorporating its testing needs
into the PCD project

C.4 SCHEDULE ,

I

The schedule for MRS design verification has been integrated with the
design, licensing, and procurement activities. The relationship of the MRS
test program to other DOE R&D activities depends upon the timing r' :ongres-
sional approval of MRS. The schedule for MRS design verification testing is
shown in Figure C.2.

.

!

!
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Calendar Year

MRS Program Activity I '87 I '8,8 I '8,9 I '9,0 l '9,1 I '9,2 I '93 |i

* * *
Facility Design License issued

9 =====4Licensing
Construction StartedY 7

Construction |

Feature Tests | License Application
Submittede Cask Handling Robotics ..

, . .

. Canister Structural Tests b Design Feature Tests
Completed. Freon Decomposition - - - - - - -

1
e Concrete Testing - q'

!Prototypical Consolidation
!Demonstration Project

Cold , HotJ,
e DisassemblyandConsolidation '

],
e Canister Welding

'

Cold J. Hot ,
*/e Fuel Hardware Volume g"=

Reduction |
I Prototype SystemPrototype System Tests | Test Completed

e Fuel Consolidation | U

System Tests | Performance Test
| o Completed

e Sealed Storage Cask ,

Demonstration | Long-Term Tests '

FIGURE C.2. Schedule for MRS Design Verification Testing

,
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APPENDIX D |
!

LICENSING PLAN

,

i

The NWPA requires that the t1RS facility, if approved by Congress, be I

licensed by the NRC. The 00E, as the applicant for a license, will be
responsible for the design, licensing, construction, operation, and quality
assurance of the facility.

The regulations contained in Title 10, Part 72 of the Code of Federal -

Regulations will be used by the NRC to license the MRS f acility. These regu- i

lations contain requirements for all project activities from conceptual design ;

to the end of decommissioning. Although the license issued by the NRC will i

authorize the receipt, possession, and transfer of spent fuel and high-level !
waste, the requirements of Part 72 relate mainly to the features of the facil- :

ity and site that afford protection to the public, the working staff, and the J

environment during operation. The license application provides an assessment
;

of the safety of all structures, systems, and components that are important to
|safety; it cannot be prepared and submitted to the NRC until after design of |

these features is complete. The issuance of a license will therefore depend !

upon actions taken prior to submittal of the application.
|
!

This plan sunmarizes the efforts of the DOE to comply with the require-
ments of Part 72, mainly by reference to published documents, and the activi-

,

ties planned to obtain a license and to adhere to the conditions of the

license. The plans for postlicensing activities are only summarized, since !
they will be described in detail in several reports that are enclosures to a |
license application.

!
The major documents that describe recent accomplishments related to licens- |

ing are the MRS Functional Design Criteria (PNL 1985); the MRS Conceptual Basis4

for Design (R. M. Parsons Company 1985a); the MRS Conceptual Design Report in
seven volumes (R. M. Parsons Company 1985b), but especially Volume II, "Regula-
tory Assessment Document" and Volume VII, Geotechnical Description of the Clinch :

River Site; the MRS Environmental Assessment (Volume 2 of this submission to '

S Congress); and the Design Verification Plan, Appendix C of this document. All
work performed to date has been done in accordance with the quality assurance
requirements of the DOE for their nuclear facilities. These requirements are *

derived from 10 CFR 50 - Appendix B and were incorporated, as applicable, into
the programs of each DOE contractor. '

,
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It is the nature of the design process to iterate between design and i

evaluation of the design. First, a conceptual design is performed of struc-
tures, equipment, and processes that will accomplish the functions desired, and
a preliminary evaluation is made of its safety, cost, and operability. The MRS
Program is at this stage of the design process. Then, succeeding phases of
design entail 1) the optimization of the design relative to the above evalu-
ation factors and 2) the preparation of detailed information for construction
and equipment to be procured. Thus, it is inherent in the design process that
a preliminary evaluation of the performance of the MRS facility relative to
safety, cost, and operability has been determined during the conceptual design,
with later refinements to come as the design natures. For the MRS Program the
design yet remaining is called definitive design and has two major milestones.
The early design activities will concentrate on optimization of the conceptual
design and the final design of structures, systems, and components that are
important to safety. This design phase will produce complete information for
the license application. The remainder of design will complete the drawings
and speci fications for construction and procurement.

Section D.1 of this appendix summarizes the content of a license applica- '

tion that must demonstrate how the Part 72 requirements have been or will be
satisfied. In addition, the cor esponding acceptance criteria of Part 72 that
the NRC uses in their evaluation of the application are noted. A summary
comparison of a preliminary assessment of the MRS performance with the NRC
requirements is also made. Section D.2 describes the activities the DOE plans
to undertake to provide a license application that will result in a favorable

licensing decision by the NRC. In Section D.3 the postlicensing activities
that will he needed to adhere to the requirements of Part 72, including prob-
able conditions of the license, are summarized.

This plan cites data for the Clinch River Breeder Reactor (CRBR) site when
specificity is required. The conclusions for the other two sites are not sig-
nificantly dif ferent.

D.1 RE0UIREMENTS FOR A LICENSE AND MRS COMPLIANCE

The license application (LA) contains a description of what the applicant !
proposes that he be licensed to do, and how and where the activities will be

performed; it also contains an assessment of the compliance of the proposed
operations to the requirements of Part 72.

|

The form and content of an LA for the MRS facility is shown in Figure D.1,
and is described in paragraphs 72.14 through 72.20 in Subpart B of Part 72
(boxes 1-9 of the figure). The LA provides general information (box 1) about

0.2
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the applicant, including his financial capability to construct, operate and

decommission the proposed f acility; and also summarizes the information con-
tained in other documents (boxes 2-9). These documents are identified by a
dark outline in Figure 0.1, and are submitted as enclosures to the application.
The Safety Analysis Report (SAR) contains the information shown on the third
and lower levels. The technical requirements to be fulfilled by the site,

f acility design, or by the applicant are contained in Subparts (SP) E through
I, identified in appropriate boxes in Figure 0.1. In an extension below each
box (except those containing descriptive information), reference is made to the
paragraph in Subpart C, which states the acceptance criteria the NRC will use
in making their findings on the acceptability of the related infomation.

Only two reports, the SAR and the proposed License Conditions and Tech-
nical Specifications (boxes 2 and 5), are dependent in large part upon the
detailed design of the MRS facility. The site and design information

(boxes 10-11) in the SAR are subdivided into site characterization (box 15)
and assessment of site suitability (box 16) and into facility description
(boxes 17-18) and assessment of facility safety (boxes 19-20). The safety
assessment is composed of two parts: the safety under normal operations as
measured by the anticipated radiation doses to occupational workers and the
public, and the safety under accident conditions or abnormally severe natural
events as measured by the calculated doses to the public.

0.1.1 NRC Findings

The regulations require the NRC to make three major findings in their
evaluation of acceptability of the LA. These findings relate to public health

and safety, and protection of the environment. These findings are described
below and are the focus of the discussions in the ensuing sections.

First, on the basis of their review of the application, and especially

the analysis of occupational and public radiation doses presented in the SAR
(boxes 21-22), the NRC must find that there is reasonable assurance that the
operation will protect the health and safety of the public and will be con-
ducted in compliance with Part 72, subject to appropriate conditions on the

operations.

Second, on the basis of their review of the application, and especially

the Environmental Report (ER) (box 9), the NRC must weigh the benefits and
environme'tal costs of the proposed facility design and construction against
the benefits and costs of available alternatives. In accordance with provi-

| sions of the NWPA, the NRC may not consider the need for the facility or any
alternative to the design criteria stipulated in the NWPA. After these con-
siderations, the NRC must find, pursuant to NEPA, that a license should be
issued, subject to appropriate conditions that will protect the environment.

'
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,

- Third, on the basis of the proposed plans for Physical Protection (box 4),
the NRC must find that the operation will not be inimical to the common defense
and security.

,

D.1.1.1 Environmental Report

As stated in Sections 3.1 and 3.3 of the firs Program Plan, the DOE will
prepare an ER to be submitted to the NRC with the LA. The environmental
information required by 10 CFR Part 51 will be included, as required by

iparagraph 72.20.
1

The plans to obtain site and regional data for the ER and facility design
will be developed immediately after Congress approves the tiRS proposal. These
must be obtained before starting definitive design. The dates for obtaining
these data are given in the tiRS Program liaster Schedule (Figure 3.10,

,

Chapter 3). |

The 10 CFR regulations require the NRC to evaluate the impact of issuance
of a license on environmental values after review of the LA. The DOE will sup-
port their efforts by providing additional information as necessary during
their review or the environmental hearings.

D.1.1.2 Safety Analysis Report

The SAR will provide the bulk of the information related to the safety of
the tiRS site, facility, and proposed operations. It also provides a descrip-
tion of the Ouality Assurance Program (box 14) that has been used-to obtain
this information.

The assessment of the suitability of the site (box 16) is made with.
respect to the requirements presented in Subpart E. NRC's acceptance criterion
is stated in 72.31(a)(2), which refers to the requirements of Subpart. E. The
suitability of the site is based upon the magnitude and certainty of the
projected radiological dose to real individuals living outside the controlled

;

area during normal operation and the potential dose to an individual at the j
boundary of the controlled area after the occurrence of any design basis acci-
dent (the maximum hypothetical accident) (boxes 21-22). The maximum acceptable
radiological doses. given in Subpart E are shown in Table 0.1. However, the NRC '|
acceptance criteria require additional assessments by the applicant, especially
the possible further reduction of doses to the public during normal operation
to values that are as low as reasonably achievable (ALARA).

The assessment of the safety of the facility design is made with respect
to (box 18) the requirements of Subpart F, General Design Criteria, which apply
to the structures, systems, and components important to safety (SIS), and with

D.5
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i

;

2 TABLE D.1. Radiological Dose Limits of 10 CFR 72

Normal Design Basis !

Operation Accident f
General Public (rem, annual) (rem,each) i

Real Individual i

Whole Body 0.025 :

Thyroid 0.075 |
Other Organs 0.025

'

Person at Edge of Controlled Area
'

Whole Body 5.0
Other Organs 5.0

t

Occupational Workers ,

Operating Personnel (a) {
Whole Body 5.0 [

Other Organs 5.0 :
L

(a) Referenced from 10 CFR 20. [
s

respect to (boxes 21-22) the dose limits of Table D.1. The NRC safety cri- ,

teria, stated succinctly in 72.31(13), are that there is reasonable assurance
that the activities to be licensed will not endanger the health and safety of
the public and will be conducted in compliance with the applicable regulations '

of Part 72. In addition to compliance with the above requirements, the regu- ;

!lations require consideration of various design features to meet the objective
of reducing the dose to occupational workers during normal operation to values
that are ALARA.

,

0.1.2 Preliminary Assessment of liRS Comoliance ,

A SAR is not required at this stage of the f1RS Program. However, a
preliminary assessment of site suitability and facility safety has been per- j
formed to assure a safe facility is being designed and to identify SIS. The

final design of SIS (box 17) must meet the requirements of Subpart F of Part 72- |
(box 18). ,

An overall summary of the site and facility assessments performed to date :

is presented here with reference made to documents that provide the detailed |
results.

I
i

'
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D.1.2.1 Site Assessment

Consideration of environmental protection is the responsibility, under
NEPA, of both the 00E and the NRC. The DOE has issued an Environmental

Assessment (Volume 2 of this submission to Congress) of the six site-design
combinations as directed by the NWPA. The conclusion is that the construction,
operation, and decommissioning of an NRS facility for any of the combinations
would not significantly affect the quality of the environment. The DOE expects
that the NRC would be able to make a similar finding for the selected site and
final design af ter review of the LA.

Similar conclusions have been reached in previously published studies on
storage of spent fuel and high-level waste. Among them are the DOE's Final
Environmental Impact Statement on Management of Commercially Generated Radio-
active Waste (00E 1980) and two NRC studies: Final Generic Environmental
Impact Statement on Handling and Storage of Spent Light Water Power Reactor
Fuel (NRC 1979) and Environmental Assessment for 10 CFR Part 72 (NRC 1984).
The conclusions of both NRC studies are conditinned, however, upon compliance
of any proposed operations with the requirements of Part 72, particularly with
respect to the safe handling of spent fuel and the engineered confinement fea-
tures. The last cited study was prepared to specifically assess the impacts of
licensing the long-term, dry storage of consolidated or unconsolidated spent
fuel and high-level waste in an MRS f acility for a 70-year period of time.

The safety assessment of the site is basad upon a characterization of the
site and its surrounding region (box 15). The magnitude of natural phenomena
and the certainty with which they may be predicted, for example, bears on the
safety of a site. The DOE used site suitability as a dominant factor in its
site screening process by recommending 3 out of 11 sites which had previously
been considered for nuclear activities. Data on the preferred Clinch River
Breeder Reactor (CRBR) site has been obtained from the CRBR files, including
that documented in their preliminary SAR (PMC 1975) and amendments to the PSAR
(PMC 1982), and some additional information published in the open literature
since their PSAR was filed. A description of the geology and hydrology of the
site has been prepared as Volume VII of the Conceptual Design Report
(R. M. Parsons Company 1985b). It characterizes the seismic, flooding, and
ground stability of the site and region and confirms the applicability to the
CRBR site of the corresponding design parameters specified in the Functional
Design Criteria for the MRS.

The safety of the site is assessed (box 16) with respect to the limits of
Table 0.1. The radiological impacts on the public have been calculated, docu-
mented in the EA, and are presented for the CRBR site in Table 0.2 for compari-
son with the limits of Table 0.1.

,

0.7



_

.

._.

TABLE 0.2. Radiological Doses at CRBR Site

Normal Operation Design Basis

Accident From Eagh)From Annua
General Public Release (rem) a) Occurrence (rem)(a

Real Individual
Whole Body 0.00024

Thyroid 0.0013
Other Organs 0.00024

Person at Edge of Controlled
Area

0.0044Whole Body -

0.03Other Organs

Occupational Workers

Operating Personnel
3.7-4.9(b)Whole Body

(a) 50-year dose commitment.
(b) Maximum dose for two crafts.

The calculated maximum doses to individuals living outside the controlled
area from normal operation and frnm anticipated abnormal operation given in the
table are 0.00024, 0.0013, and 0.00024 rem per year for doses to.the whole
body, thyroid, and other organs, respectively. These doses are to be compared

to the limits of Table D.1 of 0.025, 0.075, and 0.025 rem per year, respec-
ti vely. Any assumptions that are made in the calculations are believed to be
conservative. The doses from MRS operations are realistically expected to be
more than forty times less than the regulatory limits. For comparison, the
annual background dose at the CRBR site is approximately 0.15 rem per year.

The EA also describes the maximum hypothetical accidents postulated at the
For the CRBR siteMRS facility and presents their radiological consequences.

and the sealed storage cask concept, the maximum potential release of radio-
activity results from dropping a PWR fuel assembly, having a 55,000 MWD /MTU
irradiation exposure. Assuming that all the fuel rods are broken and using
conservative assumptions, the whole body dose to a person at the edge of the
controlled area is calculated to be 0.0044 rem and 0.03 rem to the thyroid.
This dose is only 20 times higher than that resulting from normal operation
over a year's period of time, and less than one-hundredth of the regulatory
limit.

.
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For the drywell concept there is one hypothetical accident that could
result in substantially higher doses, which are still below the NRC limit. In
this accident it is postulated that an earthquake occurs as a fully loaded
canister is being lowered into a drywell. It is further assumed that the,

transport vehicle is shifted in such a manner that the canister and its fuel

assemblies are sheared with the escape of volatile fission products. The
probability of such an accident would be very low and could be made vanishingly
small by added design features.

A description of the manner in which the design complies with each
requirement of the Siting Evaluation Factors of Subpart E is described in the

,

'

Regulatory Assessment Document (RAD), Volume II of the Conceptual Design Report
referred to earlier. |

D.1.2.2 Facility Design Assessment

The MRS design and its intended manner of operation (box 17) are described
in the Conceptual Design Report, Volume I, Book II, Design Description. Book I

.

of Volume I contains an Executive Summary. The RAD, as discussed earlier, con- |
tains a preliminary assessment (boxes 18-20) of its safety. The material pre- {sented in these volumes is detailed, even if only conceptual.

|

The RAD presents the MRS design criteria and describes the way in which
they meet the NRC Genera 1' Design Criteria of Subpart F. The RAD also estab- |
lishes a basis for later assessments of the margins of safety by developing a i
preliminary set of expected occurrences, abnormal events, and potential acci- j,

dents that the conceptual design should, and does, accommodate with appropriate
design features. From this analysis the structures, systems, and components
important to safety (SIS) were preliminarily identified and the criteria of

;

Subpart F were applied, as appropriate for conceptual design. '

The SIS were classified, using engineering judgment at this early stage of
design, in accordance with their importance to safety: as Category I if they
must remain functional after a design basis earthquake or tornado; and as
Quality Assurance Level I or II, according to whether their failure could have
offsite radiological consequences beyond the limits of Table 0.1 to the public
(Level I) or whether their failure would affect the immediate area of, and have
consequences beyond Table 0.1 to, the working staff (Level II). The exact
definitions of these terms and the preliminary classification of the SIS are in
the RAD.

The features of the facility which provide the primary boundary for con-
tainment of radioactive material are of the most importance to safety. They

D.9
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are the shipping casks, concrete walls of the hot cells in the receiving and
handling (R&H) building, filters and tornado dampers in the R&H building venti-
lation system, and tne steel canisters into which the spent fuel is placed for
storage. Safe design of these features is well understood frcm many years of
experience inside and outside the nuclear industry. They are neither novel nor
new. A favorable assessment of their safety therefore depends upon 1) the
quality of their construction and installation, 2) their testing during opera-
tion to assure their continued performance, and 3) an acceptable backup or
margin of safety in the event of their unexpected failure.

The results of analyses of the maximum occupational doses to two classes
of workers f rom exposure to radiation performed to date are presented in
Table 0.2, and are to be compared to the NRC limits of Table D.1. The calcu-
lated occupational doses are not very meaningful at this stage of design since
optimization for ALARA is performed in definitive design (see Sections 0.2.1.5
and 0.2.2.2). The indicated occupational doses, although less than the limits
of the NRC, are above the guidelines of 1 rem per year in the DOE Orders for
facilities under their ownership. During definitive design additional shield-

ing, remote operations, and other design features will be provided so that
expected occupational doses will be as low as reasonably achievable.

The 00E believes that the conceptual design, described in the seven volumes
of the Design Report, provides a detailed starting point for definitive design;
and that its safety can be nemonstrated in a future license application.

D.1.2.3 Assessment of the Design for Physical Protection

The details of the design and plans for security of the plant and the
radioactive materials possessed (box 4) are withheld from the public by the NRC
as a deterrent to potential sabotage. However, the measures that are used to
provide physical protection are not withheld. The conceptual design report and
the RAD describe the features to be provided and their compliance with the
requirements. Figure D.2 shows the fence that is the boundary of the con-
trolled area of the CRBR site and the two security fences, with an alarm zone
between them, which surround the protected area. Nuclear materials are not
handled or stnred outside of the protected area.

Since these matters are common to all licensed f acilities, they are not

discussed further in this plan. The detailed designs and plans will be pro-
vided to the NRC with the LA.

D.10
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0.2 PRELICENSING ptANS

This section describes the major activities that are planned to develop an

LA for the MRS facility, if approved by Congress. The activities are discussed
according to the time sequence in which they will be performed. In contrast,

Section 0.1 presented the informational needs and site and facility design
requirements that the activities must satisfy.

The activities needed to obtain a license span almost the entire breadth

of the project activities, so that brief, or no, mention is made of some
activities which, though important, are not unusual for the MRS f acility. The
activities will be described with reference to Figure 0.3, which shows the

general sequence of activities related to licensing. Since the figure is not a

detailed logic network, only major interfaces of activities are shown, and the
detailed feedback of information within an activity or, from one activity to

another, will take place as needed. The schedule for these activities are

shown in the MRS Program Master Schedule .(Figure 3.10, Chapter 3).

The activities described will be performed by the 00E and their contrac-

tor (s). The DOE will obtain expert services for the design, procurement,
construction, technical support during design and licensing, arid operation of
the facility.

The preproposal activities are shown to illustrate the DOE's intent to
adhere to the NRC requirements in performance of these activities. '

O.2.1 Preparation for Definitive Design and Environmental Report-
l
l The purpose of the first column of activities after congressional approval,

shown in Figure 0.3, is to plan and collect data for development of the ER and
the facility design. These activities are summarized, from the top down. They
are then described in more detail in subsequent sections.

,

'

Early interactions with the NRC staff will provide input to a Regulatory
Compliance Plan, which will provide guidance to other program activities, and

I will contain detailed plans and schedules for the assessment of site and
i facility safety. In parallel, site and regional data will be confirmed, and

new data obtained where necessary, for the ER and facility design. The scope
of environmental data to be contained in the ER will be determined after con-
sultation with the State of Tennessee, the NRC, and the EPA. Finally, to

prepare for definitive design, the Mission Plan, guidance from Congress, and
the existing EA and conceptual design documents will be used to establish the
technical baseline for the approved MRS facility.

i

|
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D.2.1.1 Interactions with the NRC

As soon as possible after congressional approval, the DOE proposes to
enter into a Procedural Agreement with the NRC to foster cooperation on plan-
ning of licensing activities and an open information exchange between the DOE
and the NRC. The Procedural Agreement will provide for agreement on plans,

Theschedules, and the responsibilities, including NEPA, of each agency.
existing Procedural Agreement (NRC 1983) between the DOE and the NRC for the
conduct of the geologic repository progr am could be extended to include the MRS
Program.

The Procedural Agreement will provide for meetings prior to submittal of a
license application at which appropriate management personnel of both agencies

-

could discuss plans, review progress, and facilitate the resolution of
probl ems . Similarly, provisions will be made for technical meetings for review
and discussion of technical matters, such as interpretations of requirements,
design data or options, and the adequacy and sufficiency of information or

The schedule for meetings will be published in advance', and they will bedata.
open to attendance by interested parties. Summary minutes of the meetings will
be made available to interested parties.

Any meetings to be held after submittal of an application for a license
will be conducted in accordance with existing NRC procedures since the DOE
would then be an Applicant subject to NRC regulations.

The Procedural Agreement will also provide for exchange of documents and
other information or data developed by either party. NRC coservers will be

Theencouraged to review the progress of design and development activities.
DOE will request that the NRC staff review and comment on topical reports that
the DOE and the NRC mutually agree upon. The purpose of these reports will be
to receive a degree of assurance from the NRC staff, before submittal of the
license application, that the DOE ef forts are meeting the requirements foreseen

In turn, review of these reports will provide the NRC with earlyby the NRC.
information on the MRS Program. Examples of such reports that would f acilitate
early activities and later NRC review of the license application are:

the MRS Ouality Assurance Programe

Quality Assurance Plans for: acquisition of site and regional data,e
definitive design, procurement, construction, and design verification
testing

seismic design methodology and codese

design for prevention of criticalitye

D.14
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e validation and verification of heat transfer codes

canister and storage cask designs and testinge

hypothetical accidents for analysis for SAR.*

D.2.1.2 Regulatory Compliance Plan

In parallel with discussions with the NRC, a Regulatory Compliance Plan
will be developed to provide guidance to other program elements on the
1) requirements each is to satisfy and 2) plans, in the form of a logic net-
work, of information and data that will be needed for the preparation of the

LA, particularly for the safety assessment of the site and facility design.
The Regulatory Compliance Plan will contain schedules and identify feedback
loops for the iterative sequence of: development of data used as input to the
design, validation of design methods, identification of structures, systems,
and components important to safety (SIS), performance of design studies, and
evaluation of the margins of safety during operation. These activities are
interdependent and are essential to the timely preparation of the LA. The plan
will need to be maintained up-to-date as the program develops.

D.2.1.3 Site and Regional Data Acquisition

,

From many prior studies of the CRBR site and surrounding region, a broad
scope of data is available. The additional needs are 1) confirmation of the

validity and applicability of existing data, 2) updating of data that may have
changed with time, and 3) development of some detailed data not now in hand,
such as an engineering characterization of site properties for the placement
and foundation design of MRS facilities. Part of this information will be

obtained immediately upon the start of definitive design to confirm the
acceptability of the layout and conceptual design of the MRS f acilities.
Baseline environmental data for the ER, if current data is found to be insuf-

ficient, would take one year to span a complete cycle of seasonal variations of
meteorology and climatology.

After collecting and analyzing the data, the results will be input to the

ER and definitive design. The information required in box 15 of Figure D.1 can
be assembled and submitted as a topical report. The report would characterize
the geology, hydrology, seismology, meteorology, demography, and nearby indus-
trial or other activities in the region and interpret the information in terms

of design criteria for earthquakes, flooding, tornados, and protection against

man-induced events. An NRC review of the report would reduce the risk of later
,

'design changes, provide the MRS staff with experience in interacting with NRC
staff, shorten the time required for review of the LA, and promote early under- J

standing of MRS design criteria by NRC staff.

D.15
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D.2.1.4 Scoce of Environmental Report Content

An early series of discussions with the state and local entities and

federal agencies will scope the issues that may need to be addressed in the ER
that are additional to those in the current MRS Environmental Assessment
(Volume 2 of this submission to Congress). The data needed to consider these
issues or to update data already available will be factored into the site
investigation studies. In addition, some of the data may need to be considered
in the layout and design of the 11RS facility. The ER will contain a
comprehensive discussion of the impacts of construction and operation on the
envi ronment ..

Consultation with the NRC in the early identification of environmental
data needs will provide added certainty to the completeness of the ER.

0.2.1.5 Preparation for Definitive nesign

A revised and expanded set of project documents will be needed for manage-
ment and technical control of the definitive design. In accordance with OCRWM
policy, this need will be satisfied at the top level by developing an MRS Sys-
tems Requirements document. This document will contain the functional require-
ments and performance criteria for the MRS facility and its subsystems. In
addition, a System Description document will be prepared that will describe the

,

design criteria and bases, the system configuration, and the interf aces between
each of the itRS subsystems. These documents will be based upon the conceptual
design documents listed on page 0.1. The documents will be baselined, under
change control, for use in the definitive design. Changes will be made in the
docunents as the iteration between design definition and design evaluation
proceeds toward a final design.

A Systems Studies plan will be developed to schedule and guide the optimi-
zation of the MRS system design. Optimization may be performed with respect
to any one or more factors such as cost, safety, product performance, and
schedule. A number of such studies were identified during conceptual design
and deferred to definitive design. These studies are presented in the Concep-
tual Design Report, Volume I, Appendix G.

Preparation of quality assurance documents, expanded beyond those cur-
rently in use, to cover the collection of field data and performance of design
and testing will be scheduled for the earliest possible date. The first of

such documents will cover the overall 00E management of the program for an tiRS
facility, and the 00E contractors' program for technical support activities,
including design, field investigations, and design features and materials
testing. Submittal of these documents to the NRC for review and comment will

D.16
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add to the certainty that the management and technical control of f1RS
activities meet the NRC requirements.

D.2.2 Development of the Environmental Report and Definitive Design.

The activities depicted in the second column of boxes in Figure D.3 will
produce the ER and complete the final design information required for a license
application. All of the design that bears upon the LA, including the ER, will
be planned for completion at the earliest possible time. However, the LA
requires complete designs and specifications for all SIS. Therefore, careful
planning and sequencing of the design studies are needed to ensure acceptance
of the LA by the NRC for review.

D.2.2.1 Development of the Environmental Report

,

Within one year after the start of definitive design, the conceptual
design will have been confirmed and any changes in the magnitude of the impacts
on the environment of construction, operation, and decommissioning will be
known. The radiological impact on the public, expected to be below acceptable
regulatory limits on the basis of the conceptual design, will have been
reviewed, with the ALARA concept being the criterion for mitigation uf radio-
logical impacts. Information on the use of land and of other resources and the
studies of demography, meteorclogy, background radiation, rare and endangered
species and other subjects will also have been developed. The ER will be
prepared with particular attention to the requirements of the NRC, as given in i

10 CFR 51. i

i
i

0.2.2.2 Completion of Design for License Apolication

The first activity in definitive design will be a review of the DOE's
Systems Requirements document, System Studies Dians, other baseline management
arid technical documents, and the plans for site and facility safety assessment.
(Tnese documents were discussed earlier.) In parallel, the contractor perform-

ing the design will prepare his quality assurance program and procedures for
DOE approval. With this understanding, the design activities will concentrate
on the optimization of design by performance of studies identified in the
Systems Studies Plans or by review of the conceptual design. Three of the more
important studies which are related to safety considerations are:

i

a study of the wall thickness and steel reinforcement of the sealed Ie
Istorage cask versus the resulting changes in occupational exposure of

workers in the storage field, in the temperature and perhaps the

0.17
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lifetime of the concrete, in its ability to withstand tornado-

generated missile inpacts, and in the cost of manufacture (ALARA and
margins of safety).

a study of the use of additional remotely controlled equipment versus*

the resulting decrease in occupational exposure but at increased
capital and, perhaps, at increased operating cost and lower availa-
bility ( ALARA).

a study of the capacity of the lag storage vault versus the resultinga

changes in operational flexibility, in the vault cooling requirements
or changes in lifetime of the concrete walls, in changes in the mar-

gins of safety in the event of loss of multiple power sources, and in
the cost of the building and support equipment (margins of safety).

In addition to the systems studies, a large number of safety questions
will be addressed in this phase of the design. They obviously overlap in an
iterative fashion with the evaluation of the margins of safety described in a
later section, but are described here for clarity. Some of these have been
documented in the RAD or Appendix G of the Conceptual Design Report. A few
of those involving considerations of safety are listed in Table D.3. Close
inspection of the items listed and comparison with the current conceptual
design will reveal that many of the items also pertain to potential cost reduc-

tion, or value-engineering studies. As in the usual design process, conser-
vative decisions were made during f1RS conceptual design in the absence of final
studies on the effects of failures and on existing margins of safety.

Concurrent with the design, parts of the LA will be prepared that are not
dependent upon the detailed and final safety analyses. These may be submitted
for early NRC review if it appears likely that this would reduce the license

review time or would assist in making design decisions. In rough order of
their dependence upon final safety assessments, they are:

* Technical Qualifications: Personnel Training Program
Physical Security Plano

* Safeguards Contingency Plan
Design for Physical Securitye

* Decommissioning Plan
Emergency Plan.e

Each of these is described below, following Table D.3.

0.18
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TABLE D.3. Safety Considerations for License Application Design

Magnitude of radioactive particulate deposited in ceils and ene

filters and methods of reducing their quantity

e Methods of waste collection, decontamination, and volume reduction
of both liquids and solids .

Agreement with repository program on acceptability of encapsula-*

tion of contaminated organic materials

Re-evaluation of need and placement of monitoring equipment fore

radioactive gaseous effluents, sanitary sewer system, and
seismicity

e Re-evaluation of need for various monitoring and control functions

to be supplied by uninterruptible power, i .e., rather than offsite

or backup generator power

e Re-evaluation of need for various functions tc be controlled at
both local and renote control rooms under off-normal conditions or
design basis accidents

Re-examination of the basis for the CHTRU building to be resistanta

to severe earthquakes for operating flexibility or public safety

Re-examination of possible causes of fires or explosions and anye

further design features to mitigate their effects
|

Final determination of shielding wall thickness to result ine

occupational doses that are ALARA j

The nucleus of an operations staf f will review the design for operability
and maintainability, providing input to the design. Using this experience, the
staff will develop the Personnel Training Program. Training will begin as soon
as the full set of prototypic systems are installed in the training cell, as

described in Section 3.5 of Chapter 3.

The Physical Security and Safeguards Contingency Plans can, likewise, be
prepared after confirmation of the conceptual design and performance of some
design work not involving the SIS.

|
!
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The Design for Physical Security, the Decommissioning Plan, and the
Emergency Plan rely on more information than exists in the conceptual design,
but could be prepared for the NRC in advance of submittal of the LA.

D.2.2.3 Design Feature and Systems Tests

Some features incorporated into the conceptual design need further testing
to justify their choice, may not be optimum among all the choices, or have been
assigned operating limits that need to be confirmed by testing. The informa-
tion needed generally relates to achievement of an acceptable margin of safety.
In addition to the tests identified in the conceptual design report, additional

tests may be identified during definitive design. Those feature tests that

were identified in the conceptual design are described in the Design Verifica-
tion Plan, Appendix C. Some of these tests will determine performance limits,
such as concrete testing at high temperatures, and some will determine the
capacity and shielding needed for systems to treat wastes generated at the MRS
facility.

In addition to the feature tests, a series of tests will be perfornied on

the disassembly and consolidation system. These are planned to be completed
before the LA is submitted to the NRC, as described in Appendix C.

At this stage of design, plans can be developed for mockup and prototype
tests to verify operability of the final components to be procured. There are
tests already identified in Appendix C that will be considered for completion
during design and construction. Augmenting these plans with those for opera-
tional testing of the MRS facility after construction will provide information

for the SAR (box 12 of Figure D.1),
s

Planning for the operation of the facility will also be completed to

satisfy another of the items in the SAR, Plans for the Conduct of Operations
(box 13 of Figure D.1).

D.2.2.4 Evaluation of Margins of Safety and Reliability

After sufficient design information is available on portions of the design

of the SIS to warrant reassessment of their importance to safety and their mar-
gins of safety, studies of reliability and operability will be performed to

assure that the operability goals of the DOE (stated in the Systems Require- ,

ments document) and the safety performance requirements of the NRC are met.
Some of the input data will be obtained from failure modes and effects

analyses. In turn, the results provide input to assessments of the margins of
safety between normal operations and operations under either severe natural
phenomena or design basis accident conditions. The results will be used in an

0.20
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assessment of the likelihood, and analysis of the effects, of improbable events

and design basis accidents. A description of these studies is needed for the

SAR (boxes 19 and 20 of Figure D.1).

The conceptual design effort used engineering judgment instead of failure
and reliability studies to proceed to the identification of possible off-normal

and serious accidents. More than eighty events of varying severity were con-
sidered and are presented in the MRS conceptual design report. As nentioned
earlier, these considerations allowed a preliminary identification of the SIS.

The quantitative analyses discussed above will be performed using relia-
bility and other data for specific components and systems defined during
definitive design. Some of the more important of such studies are listed in

Table D.4, although it is acknowledged that, at times, it is dif ficult to

distinguish between design studies like those in Table 0.3 and design assess-
ments like those in Table D.4 Again, Table D.4 is derived in part from
references already cited.

1

i
'

TABLE D.4. Failure fiodes and Effects and Reliability Studies

* Effects of the successive loss of sources of alternative power ;

!

Dynamic analyses to determine pressures versus time upon f ailuree

of tornado valve; and to determine their importance to safety and
testing requirements

Consequences of exceeding yield strength of reinforced concretee

under high temperature, seismic, or tornado-generated missile
stresses

e Human f actors study to identify effects of potential operator

responses

* Modes and consequences of fuel cladding and canister failure and
ultimate temperature limits for safe storage

e Consequences of a design basis earthquake and tornado-generated
missile on storage cask and canisters in the storage field and

final classification of their importance to safety, including the

steel liner in the cask

* Effects of multiple failures, including human

D.21
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At the conclusion of these studies the information will be used for per-

forming the final analysis of the radiological effects of exceedi19 the margins ;

of safety (boxes 21 and 22 of V igure 0.1). The information will also be used ,

to confirm the final classification of structures, systems and components that

are important to safety. This classification is subsequently used in designa-
tion of the quality standards to be used in procurement, construction, and
testing of the SIS.

0.2.3 Completion of the License Application

lhe next column of activities in the sequence shown in Figure 0.3 involves ;

the use of design and other information to develop the LA. Upon completion j
of the safety assessments described in previous sections, the SAR will be
assembled.

,
L

The information for the development of the remaining enclosure to the LA, [
iProposed License Conditions and Technical Specifications (box 5 of Figure 0.1),

will be available at varying times during design, but the final specifications
can be confirmed only after the analysis of the hypothetical design basis acci-

'

dents. For example, the license condition which specifies the maximun quantity
and characteristics of fuel to be stored under the license will be known early, [

'but specification of the set-points and range for radiation monitors on the
stack must await the final determination of the rate and magnitude of the *

radioactive gaseous effluent f rom hypothetica'l accidents.

The LA and its accompanying reports will then be submitted to the NRC and,
after their review for completeness, the NRC will docket the application.

1

'

0.2.4 Review of License Application
,

The NRC review process is scheduled to take 30 months from application to j

issuance of a license. Although a longer review period may be required in the i

event of serious contentions which require extensive hearings and appeals, a
shorter period would be needed in the absence of contentious issues. The 00E :

believes that the scheduled 30 nonths is a reasonable allowance of time in view ;

of the proposed extensive prelicensing interactions with the NRC and the oppor- i

tunities for the public to be involved in the review of technical documents.

Questions from the NRC staff are expected during their review and will t'e !

responded to in a timely manner to expedite the license review. [
i
&

The remaining design of items not important to safety, including detailed, ;

drawings and specifications for procurement, construction, and installation, k

will be completed during NRC review of the application.

.i

L

'
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0.3 POSTLICENSING PLANS

The requirements prescribed for a licensee are found in Subparts C and D
of Part 72. They relate to Conditions of Licenses; and Records, Reports,
Inspections and Enforcement, respectively. The activities planned for the MRS
Program are shown in Figure 0.3. More detailed descrintions and milestones are
given in Chapter 3.

After receipt of a license, the DOE will proceed with site preparation and '

const ructi on. During this period, inspections will be performed to assure that
quality standards specified in the design are met for purchased materials and
equipment, and for major construction and installation; and that the conditions

;

of the license are met. Resident NRC staff from the Office of Inspection and
Enforcement will be housed at the construction site to facilitate their inspec-
tion of the work in progress. Inspection and acceptance services will also be
provided by the contractor who designed the facility.

Construction of the MRS facility will be scheduled so that the mockup and
training cell in the site services building will be completed at the earliest
time that is compatible with orderly construction _and economy. Advanced pro-
curement of prototypic spent fuel handling equipment will allow installation of
these prototypes as soon as the nockup and training cell is complete. After
installation, these prototypes will be operated for the dual purposes of
training operators and maintenance staff and of operating and testing the
equipment under simulated operating conditions. Any desirable design changes
may be made during procurement of MRS equipment, or be back-fit if necessary.

During completion of construction and testing, the SAR will be updated and
submitted to the NRC every 6 months, with the final submittal not later than
3 months before spent fuel or high-level waste is to be received. The accep-
tance criteria and test results of the preoperational tests using cold or simu-
lated spent fuel will be submitted to the NRC for their review at least 30 days
before spent fuel or high-level waste is to be received.

After the receipt of actual spent fuel, the preoperational tests will be
repeated, but under radioactive conditions, sequentially in one cell at a time.
The throughput rate of the facility will be judiciously increased during the
operational demonstration, as more experience is gained in the use of the
operating procedures and in the operating characteristics of the processes and
equipment. A ramp-up of the throughput to full operations is expected to take
approximately one year after the start of hot operations,

i
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All radioactive operations of the MRS f acility will be in accordance with
the limits prescribed in the Technical Specifications, which are part of the
conditions of the license.

After completion of its mission, the MRS facility will be decontaminated
and decommissioned in accordance with the Decommissioning Plan approved by the
NRC.
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APPENDIX E

COST AND FUNDING ANALYSES

|

The purpose of this appendix is to provide further details on the cost

estimates and funding plan included in the body of the MRS Program Plan. Sec-
tion E.1 describes the basic approach and assumptions for cost estimation.
Sections E.2 and E.3 present and discuss the details of the cost estimates for
the preferred site-design case and the five alternative cases. Section E.4
presents an analysis of cost sensitivities. Section E.5 discusses the alterna-

tive funding approaches considered, explains the selected approach, and details
the plan for funding the MRS Program. The change in the total cost of the fed-

eral waste management system, due to addition of the MRS facility, and the
spending and funding schedules are also provided in Section E.5. Section E.6
presents additional detailed cost and data tables.

E.1 COSTING APPROACH AND ASSUMPTIONS
,

The approach to estimating the costs for deploying, operating, and decom-
missioning the MRS facility is discussed and an explanation of cost categories
and economic assumptions is provided. This is followed by a discussion of the
basic assumptions for costing, such as site-design combinations, waste logis-
tics, facility design, and costs not included.

E.1.1 Approach to Cost Estimation

In developing the cost estimates for the MRS facility, the activities in

the facility deployment, operations, and decommissioning processes are evalu-
ated and information on the manpower, materials, and capital equipment are
developed from the conceptual design of the MRS f acility. The assumptions used
are consistent with the improved-performance system described in the OCRWM
Mission Plan (00E 1985) and in Appendix A of this document.

Costs were estimated for activities in each of the nine MRS program ele-
ments: 1) Environmental Evaluations, 2) Design, 3) Regulatory Compliance,
4) Construction, 5) Training and Testing, 6) Operation, 7) Decommissioning,
8) Institutional Interactions, and 9) Program Management. The costing frame-
work is shown below:

E.1
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Costing Framework

1.1 Environmental Evaluations
Environmental report
Environmental data

1.2 Design
R&H building
CHTRU facility
Support facilities
Storage facility

Site design data
Site improvements
Utilities

Design verification
Design and management support

1.3 Regulatory Compliance
NRC license application
Permits
License review
License amendments
Operational reportr
Decommissioning ams ,c

1.4 Construction
R&H building
CHTRU facility
Support facilities

Storage facility

Site improvements
Utilities

Construction management and support

1.5 Training and Testing

Training and certification program
Safety and radiological
Operations and maintenance
Emergency response
Offsite systems testing
Onsite test start-up

Operational demonstration

E.2
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1.6 Operation

R&H building
CHTRU facility
Support facilities

Storage facility

Environmental surveillance
Operations management & support
Capital modifications / additions

1.7 Decommissioning
Decommission plan
R&H building j|CHTRU facility ___--
Support facilities

Storage facility

Site improvements
,,;

1.8 Institutional Interactions ""

Public information programs
,,

Consultation and cooperation agreements
Financial assistance

1.9 Program Management
System engineering and configuration management
Intergovernmental relations
Project planning and control
Subcontract management .

Management services
Quality assurance

Cost Categories
i

The nine cost categories represent the nine program elements. A descrip-
tion of activities in each category is presented below.

Environmental Evaluations costs are those associated with the compilation
and verification of ecological, hydrological, meteorological, and socioeconomic
site data for the preparation of the Environmental Report (ER) and the interac-
tions with NRC required for preparing the ER. Site data collection and evalua-
tions in this cost category include all data except those needed only for
design and construction purposes, such as rock and soil mechanics. Manpower
requirements for each activity and associated cost were estimated in accordance
with the proposed deployment schedule.

|

'
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|
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|

|

Design costs encompass all activities that are required to complete design
documents, including drawings, descriptions, specifications, and engineering i

studies for R&H building, CHTRU facility, storage facility, support facilities,

site improvements and utilities. The engineering studies include analyses
required for the development of the Safety Analysis Report and other documents
needed for an NRC license application. Other preconstruction costs included

i

under this element are those for site data confirmation, design verification,
|

and design management and support. Costs for design engineering support after
,

initiation of operations are included in the Operation element. A contingency
of 20% is also included.

Regulatory Compliance costs pertain to permitting and licensing activities
throughout the life span of the MRS facility. These activities support appli- |

cations at local, state, and federal levels, icensing and permittir<g fees, if

any, are not included in the cost estimates. Preconstruction activities
include preparation of the license application to NRC and various permit appli-
cations as required, and licensing review support. License amendment support
is required throughout construction and operation. Finally, costs for pre-

paring and submitting a decommissioning amendment are also included.

Construction costs cover actual construction of the MRS fa ity based on
I the drawings and specifications prepared in the Design element. They
; include labor, materials, equipment, contingencies, support services, site

improvements, utilities and construction contractor management. Construction,

i costs are considered capital investments. These expenditures are of three ,

I types: 1) direct costs - paid to construction contractors for expenses on
behalf of the project, such as construction of the RAH building -(including
receipt and inspection facility), CHTRU facility, support facilities, storage
facility, utilities and other site improvements; 2) construction management

(a) See Section E.1.5 for reasons why the licensing and permitting fees are
not estimated.

(b) Note that the Design and Construction elements in this costing framework
refer to all costs during the design and construction phases, including
both capital-funded and operating expense funded costs. in the conceptual
design report (Ralph M. parsons Company 1985), the architect-engineer used
the term " construction" to cover the capital-funded portion of the com-
bined design and construction costs. The reconciliation of the difference

between these two cost estimates for the combined design and construction
categories for the preferred site-design case is explained in Section E.2.1
(Construction). This distinction between the term " construction" used in
this appendix and that in the conceptual design report should be kept in
mind throughout this appendix as well as the Program Plan.

E.4
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costs - costs for performing construction management and support services; and |

3) contingency costs - a reserve for unexpected events or requirements.not
specifically foreseen. The latter costs are estimated as a percentage (20%) of ;

the sum of direct costs and construction management costs.
, ,

Training and Testing will begin prior to the completion of facility con- f
struction to ensure that the MRS facOity and operations staff will be prepared !

Ito perform their intended functions safely and within quality requirements by-

the time the facility becomes operational. The training and certification ,

programs will cover safety and radiological monitoring groups, operations and
maintenance crews, and emergency response teams. Testing starts with offsite

_

systems testing. Personnel training and operations testing will sequence
through the mockup facility in the training cell in the site services building, |
the cold tests in the R&H building (full complement of equipment installed in I

the hot cells without using actual spent fuel assemblies), and the hot test |

(using actual spent fu'el assemblies). Also included in the estimates for this
,

program element are costs for preparing the necessary training documentation |
and a 20% contingency allowance. !

Operation costs include salaries and benefits for operating and mainte- i
nance personnel and were estimated for activities associated with receiving,
consolidating, packaging, shipping offsite, or temporarily storing and then j
shipping offsite, spent nuclear fuel and the associated waste from handling and j
consolidating the spent fuel . The costs were developed from the Ralph M. ;

parsons Company estimates of the numbers of, operating and maintenance personnel j

required for operating and maintaining the R&H building, CHTRU facility, stor-
age facility and support facilities plus administrative and support staff,
together with the costs of materials. Additional costs are included in this
program element for continuing environmental monitoring during the operational
period of the facility, and for operations management and support. Costs for
facility improvement and modifications and for storage casks and canisters are
also included.

The costs incurred during facility operation include both capital-funded
and operating expense-funded expenditures. Capital-funded expenditures include
costs for the sealed storage casks and facility improvements. Operating l

expense-funded expenditures include the following general categories: |
1) labor--determined by a composite annual wage rate that includes all labor
costs and the number of staff persons; 2) consumables--items used during
operation and maintenance of the facility, such as canisters, drums, filters,
and miscellaneous items; 3) maintenance, supplies and contract labor--paid to I

suppliers for parts, supplies, and labor used for facility maintenance and
operation; and 4) utilities, including fuel oil / diesel and gasoline. A 20%
contingency allowance was made to cover the normal uncertainty in cost estimate
at this stage of design.

!
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Decommissioning costs begin to be incurred approximately four years before
the end of operations when the decommissioning plan is prepared and the storage
casks are unloaded and decontaminated in preparation for decommissioning. The
major part of decommissioning costs associated with decommissioning the R&H
building, CHTRU facility, and the storage and support facilities will not begin
until the last of the consolidated spent fuel has been shipped to the reposi-
to ry. Costs for site improvements or reclamation are included. This cost
category also includes a 20% contingency allowance.

Institutional l_nteractions costs are incurred 1) to provide timely and
full information exchange and appropriate participation between and among the.
DOE, the public, the State, and local officials regarding the development,
deployment, operation, and decommissioning of the MRS facility; and 2) to
ensure that the State and local governments receive fair and reasonable finan-
cial assistance for the effects of construction and operation of the MRS facil-
ity. In this analysis, only costs associated with public information progra s .

are estimated, because the other cost elements are still under discussion.(a t

Program Management costs cover the period from congressional approval
through operational demonstrations of the MRS facility. Services provided
include 1) system engineering and configuration management, 2) project planning
and control for a major systems acquisition, 3) management of subcontracts,
4) management services such as procurement, financial services and program !

of fice staff, and 5) quality assurance. These costs were based on estimates of
the annual level of effort required. During facility operation, all program ,

management costs are estimated under the Operation program element. During the
period when the facility is being decommissioned, costs of program management|

are estimated separately.

Economic Assumptions
,

Unless otherwise noted, costs included in this appendix are specified in |,

| terms of 1985 constant dollars, and thus do not include the effect of general '

inflation. When making comparisons of cost estimates in future years, it would
be necessary to convert the cost estimates in this appendix to the dollar terms
of the year in which the new cost estimates are being specified.

!E.1.2 Site and Design Combinations

Section 141(b)(4) of the NWPA requires that the MRS proposal include at
least three alternative sites and at least five alternative combinations of

,

(a) Refer to the MRS proposal (Volume 1) for a description of the DOE's
proposed program.

E.6
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such proposed sites and facility designs. The DOE has chosen the sealed stor-
age cask as the primary storage method for the proposed MRS facility. The
field drywell was selected as the alternative storage method. The DOE has
selected the former Clinch River Breeder Reactor site in the State of Tennessee
as the preferred site for locating the MRS facility. Two alternative sites
were also identified for evaluation: the DOE Reservation at Oak Ridge,
Tennessee, and the former Hartsville nuclear plant site near Nashville,
Tennessee. Six site-design combinations were evaluated: one preferred and
five alternative cases. Cost estimates have been prepared for all six cases.

E.1.3 Waste 1.ogistics

The waste logistics used in this analysis are based on the schedule for
waste acceptance, storage, and shipment from the MRS facility to the first
repository, shown in Table 2-3 of the Mission Plan (Waste Acceptance Schedule-
Improved Performance System). This schedule indicates a maximum required
receipt and shipping rate of 3,000 MTU, total throughput of 62,000 MTU, and
expected onsite maximum inventory of 13,300 MTV. For costing purposes, all
spent fuel destined for the first repository, including spent fuel from western

and canistering.ged to be shipped first to the MRS facility for consolidation
reactors, was as

The MRS facility will receive spent fuel from reactors
from 1996 to 2017, and will ship to the first repository f rom 1998 to 2022.

;

Defense waste will be sent directly to the first repository and the second
repository will operate independently of the MRS facility.

E.1.4 Facility Design

The conceptual design for the MRS facility has a design receipt rate of
3,600 MTV/ year and onsite storage capacity of 15,000 MTU. Operations would be
on a five-day, 3 shifts / day mode (with a standby mode on the weekends) to
accommodate an operating receipt / ship rate of 3,000 MTU per year. A total
plant operating staff of about 600 employees would be required at these i

throughput rates during steady-state operation. For the first few years of
operation of the MRS facility, some of the consolidated spent fuel would be
placed into temporary storage while other fuel would be shipped to the reposi-
tory (after 1998). In subsequent years, the facility would serve primarily as

a) This is different from the position taken in the Need and Feasibility
section of the EA (Volume 2 of this submission to Congress), which indi-
cates that spent fuel from western reactors will be shipped directly to
the first repository. Shipment of western fuel directly to the first
repository would probably lower the MRS receiving rate to approximately
2550 MTU per year and lower the MRS facility cost estimated herein
accordingly.

E.7



a receiving and packaging facility for the first repository. The major ele-
ments of the MRS facility are the R&H building, the CHTRU faciljty, the support
facilities and the storage facility.

E.1.5 Costs Not Included

Certain items are not included in he cost estimates presented in the next
sections. These are discussed below.(a

As discussed in the MRS proposal (Volume 1), it is recommended that
financial assistance be made available to local units of government affected by

MRS deployment upon congressional approval . When agreements are reached and
the costs can be estimated, they will be included in MRS life-cycle cost
estimates.

The DOE is recommending that Congress direct that revenues equivalent to
taxes be provided to the State of Tennessee and affected units of local gov-
ernment for the MRS facility. This will provide revenues to the State and
localities equivalent to those which would be received if a commercial f acility
were built on the site. When costs have been identified, they will also be

included in MRS life-cycle cost estimates.

Pursuant to Section 117(b) and (c) of the NWPA, binding Consultation and
Cooperation Agreements will be sought with Tennessee within 60 days after
congressional approval of the MRS Program. Since these agreements have not
been negotiated, there are no cost estimates available at this time.

Also not included in the cost estimates are licensing and permitting costs

associated with other federal, state and local entities. At this time, there

is no clear indication whether the federal entities will make these costs part

of their request for congressional budget appropriations or whether they may
directly charge the Waste Fund under Title 10 Code of Federal Regulations,

(a) The cost of transporting spent nuclear fuel within the federal waste man-
agement system is a major component of the total system life-cycle costs
of the federal waste management system. (For the improved-performance
system, the other three major components are development and evaluation
(D&E) costs, repository costs, and MRS costs.) Hence, any changes in
total system costs attributable to the transportation component are being
estimated separately, instead of being included in the MRS facility costs.
In other words, the impacts on transportation cost of incorporating an MRS
facility into the federal waste management system is a valid considera-
tion, but it is more properly evaluated from a total system perspective
and is not included as part of the life-cycle cost estimate for the MRS
facility per se.

E.8
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Part 170--Fees for Facilities and Materials Licenses and other Regulatory
Services under the Atomic Energy Act of 1954, as Amended. Currently, Part 170
does not discuss f1RS. State and local permitting fees have not been identified
.at this time.

Site acquisition costs have also not been estimated at this time. These
costs can vary among the three sites. However, they would not significantly
impact the life-cycle costs.

E.2 COST ESTItiATE FOR THE PREFERRED SITE-DESIGN CASE

The preferred site-design case cost estimate is the life-cycle cost of
developing, constructing, operating, and decommissioning an tiRS facility using
the sealed storage cask concept at the Clinch River Breeder Reactor (CRBR) site
in Tennessee. This section presents the details of this cost estimate by first
explaining individual cost components and then discussing the total facility
life-cycle costs. Major uncertainties concerning the cost estimates are then
explored. Unless otherwise noted, all cost estimates are expressed in constant
1985 dollars.

E.2.1 Cost Categories

This section presents the details of the preferred site-design case cost
estimate by cost category. The nine cost categories were defined in Subsec-
tion E.1.1. Due to the need to consider funding categories in the later
analysis, whether or not a cost category includes capital-funded .or operating
expense-funded items is indicated in the following discussion.

Environmental Evaluations

The costs for Environmental Evaluations activities, such as environmental
data confirmation and verification and preparation of the ER, are estimated to
be $5.3 million. All environmental data collection and documentation will need
to follow strict quality assurance (0A) requirements. For example, all exist-
ing environmental documentation will be verified by onsite sampling and inspec-
tion to comply with 0A requirements for an NRC license application. The envi-
ronmental data collection, confirmation and verification activity accounts for
$3 million. Preparation of the ER and public interactions will require that
another $2 million and 50.3 million is reserved for responding to questions
following submittal of the ER. Costs for this element are expense-funded.

E.9



Design.

The costs associated with the Design element of the MRS Progran are esti-
mated to be about $97 million, including 20% contingency allowance. The major
cost components are as follows:

Millions of ;

Cost Item Constant 1985 Dollars (a)
RAH building $47.3
CHTRU facility 0.2
Support f acilities 10.6
Storage facility 2.9
Site data 5.5
Site improvements 1.4
Utilities 2.6
Design verification 17.0
Design management 9.7

Total Design $97.2

These cost estimates are based on estimates of the number of drawings
required and the assumption that 160 hours of labor is required per drawing.
The hourly charge to produce drawings is assumed to $50 dollars per hour. In
addition, cost incurred by the design contractor for design verification
($1 million) and for licensing support during the license application period
are included. These latter cost items are distributed 40% to the RAH building
and 10% to the storage facility. $65 million of the cost in the , design phase
is capital-funded. All other costs are operating expense-funded.

Regulatory Compliance
,

The costs for complying with regulatory requirements include those
incurred for 1) preparing a license application to the NRC including guidance
to and review of designs, 2) obtaining various permits from the State and other
entities, and 3) preparing license review supplements prior to construction.
Also included in this cost category are the costs incurred for 4) preparing and
submitting license amendments during construction, 5) conducting license-
related activities during operation, and 6) submitting a decommissioning amend-
ment. The total cost of Regulatory Compliance is estimated to be $25.7 million
and is expense-funded. The major cost components are shown below:

(a) All costs greater than $0.1 million were utilized in the estimates in this
appendi x. When summed, the totals may therefore give an appearance of
greater precision than actually exists.

E.10
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tiillions of

Cost Item Constant 1985 Dollars
NRC license application $4.0
Permits 0.6
License review and amendments 2.5
License anendments during construction 3.7
Operation reporting 10.8

'

Decommitsioning amendments 4.1
Total Regulatory Compliance $25.7

Const ruction

Total cost in the construction h se is estinated to be $646.4 million,
including 22% contingency allowance. The details of this estimate are as
follows:

'iillions of
Cost Item Constant 1985 Dollars

R&H building $421.6
CHTRU facility 1.3
Support facilities 38.8
Storage facility 31.4
Site improvements 58.4
Utilities 4.9
Construction management & support 90.0

Total Construction Phase $646.4 -

Excluding construction management and support, the others are construction
contracts totaling about $556 million. Construction management and support
costs include $52 million for construction management, $28 million for field
engineering, inspection and review of submittal, and $10 million for opera-
tional support to construction. Except for the $10 million for operational
support to cnnstruction, all costs during the construction phase are capital-
funded.

(a) The specific contingency allowances used, by building, are as follows:
RAH Building 25%

CHTRO 10
Site 10
Storage facility 15

Support and utilities facility JJJ
Average 22% (Ralph it. Parsons Company 1985)

E.11
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The capital-funded cost of combined design and construction phases of the
MRS Program totals $701.4 million.ldl This is composed of the following:

Millions of

Cost Item Constant 1985 Dollars

Design and license support $65.0
Field engineering and vendor 28.0

submittal review
Construction management 52.0
Construction contracts 556.4

Total Design & Construction $701.4
(Capital-Funded)

Training and Testing

Total training and testing costs are estimated to be $62.0 million,
including 20% contingency allowance. This total includes costs for developing
the operating procedures, training the operators, testing equipment, conducting
preoperational testing of the f acility and equipment, and training for fire
protection and security. All the costs are expense-funded. The details of
this cost category are shown below:

Millions of

Cost item Constant 1985 Dollars

Operating procedure & training $35.5
Preoperational testing 22.0 .

Fire protection and security training 4.5

Total Training and Testing $62.0

Operation

Total operation cost through 2022, when the last of the stored spent
fuel is retrieved and shipped to the repository, is estimated to amount to
$1,915 million, including 20% contingency allowance. This total includes costs
for procurement of the storage casks, capital additions and modifications,
operating staff salary and benefits, canisters, other consumables such as drums
and filters, and utilities including electricity and fuel oil. These are shown

ibelow:

(a) This is the " construction" cost estimate included in the design report
(Ralph M. Parsons Company 1985) noted earlier in Section E.1.1.
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Millions of

Cost Item Constant 1985 Dollars c

Casks and capital additions $509.0
Staff 675.4
Canisters 414.7
Other consumables 135.7
Utilities 180.2

Total Operation $1915.0

According to the items included in the costing framework in Subsec-
tion E.1.1, total operating costs can also be disaggregated as follows:

Millions of

Cost Item Constant 1985 Dollars

R&H building $1026.4
CHTRU facility 1.0
Support facilities 284.2
Storage facilities 17.1
Environmental surveillance 17.8
Operations management 59.5

and support
Capital modifications / additions 509.0

Total Operation $1915.0

Costs incurred during the operation phase are both capital- and operation
expense-funded. A total of $509 million will be capital-funded, including
$297 million for storage casks and $212 million for capital additions or
modifications.

Decommissioning

Decommissioning costs are assumed to be 12% of facility construction cost
and 5% of the cost of all sealed storage casks produced. These assumptions are
based on experience and engineering judgment (Engineering News Report 1984).
Of the total cost incurred during the construction phase of $646.4 million,
$90 million is for construction management and support, not directly related
to physical f acilities at the MRS site. Hence, these are excluded in computing
the facilities-related decommissioning cost. Moreover, approximately $23 mil-
lion of the remaining $558 million of construction costs is for excavation and
other earth work and is not used in computing the decommissioning cost for
capital facilities. Hence, the total construction cost used for computing
decommissioning costs is only $535 million. Total decommissioning cost is

E.13
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estimated to be $79.0 million and is expense-funded. Since the construction |
!cost used for computing decommissioning cost includes 20% contingency

allowance, the decommissioning cost can be viewed as containing the same 20%
contingency allowance. The detailed breakout is shown below:

Millions of
'

Cost Item Constant 1985 Dollars

R&H building $50.6
CHTRU facility 0.1
Support f acilities 4.7
Storage facility (incl. casks) 17.3
Site improvements (incl . utilities) 6.4

Total Decommissioning $79.1

Institutional Interactions

As discussed in Subsection E.1.5, the total costs for institutional inter-
actions will include financial assistance to state and local entities, which is
still under discussion. However, the cost of public information programs is
estimated to be $2.1 million for the period 1986 through 1991. This cost cate-
gory is expense-funded.

Program Management

Program management costs include those costs associated with system engi-
neering and configuration management, institutional relations, project planning
and control, subcontract management, management services, and quality assur-

Annual program management costs are estimated for three periods:ance.
1) preoperation until the start of full-scale operation, 2) operation, and

|3) postoperation. The latter period contains only quality assurance costs.
During the operation years, all program management costs, including QA costs,
are included in the cost estimate for operations. During the postoperational
period, program management costs other than QA costs are included in the decom-
missioning costs. This cost category is expense-funded. The cost components
are shown below:

E.14
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Millions of
Cost Item Constant 1985 Dollars,

System engineering & $17.0
configuration management

Institutional relations 3.7
Project planning and control 19.7
Subcontract management 6.5
Management service 10.1
Quality assurance 12.7

Total Program Management $69.7

E.2.2 Total MRS Facility Life-Cycle Cost of the Preferred Site-Design Case

Table E.1 presents the preferred site-design case cost estimates for the
MRS f acility using the 12-inch-diameter current design storage canister as the
basis for costing. Total life-cycle cost for the MRS f acility is estimated to
be $2902 million. Among the nine cost categories, operations accounts for the
largest share, about 66%. Construction is second with 22%. Preconstruction
activities of environmental evaluation, design, and regulatory compliance com-
bined account for 4%. Training and testing accounts for 2%. Decommissioning
and program management account for 3% and 2%, respectively, it should be noted
that among the nine cost categories, contingency allowances of 20% were explic-
itly incorporated into the categories of design, construction, training and
testing, operation, and decommissioning. The other four categories do not
include such allowances.

Table E.2 presents the annual costs by cost category for the~' referredp

site-design case. Annual expenditures are highest during the construction
period and initial facility operation years, ranging from $91 million to
$203 million per year. When the MRS facility is in steady-state operation,
the annual cost is estimated to be about $71 million per year. The estimated
staffing requirement for operation during this period is 601 people,

j

Disaggregation of Costs By Function

The MRS f acility life-cycle cost estimates shown in Tables E.1 and E.2 can
also be disaggregated by function of the MRS operation. The MRS performs func-
tions such as spent fuel consolidation, storage, and related support functions.

'The spent fuel consolidation function is performed within the R&H building.

,

l
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Viewed in this manner, the estimate of total facility cost can be disaggregated

into the following components by function:

Millions of
Function Constant 1985 Dollars

R&H operation $1715.1
Storage 392.3
Support 795.0

TOTAL $2902.4

TABLE E.1. Life-Cycle Cost Estimate for the Preferred Site-Design ._

Case (MRS Facility at the Clinch River, Tennessee, Site
using the Sealed Storage Cask)

Constant 1985 Dollars
Cost Element (Millions) (%)

Environmental Evaluations 5.3 0.2
Design 97.2 3.3
Regulatory Compliance 25.7 0.9
Construction 646.4 22.3
Training and Testing 62.0 2.1
Operation 1915.0 66.0
Decommi ssioning 79.0 2.7
Institutional Interactions 2.1 0.1
Program Management 69.7 2.4

Total MRS Facility 2,902.4 100.0

E.16
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E.3 COST ESTIMATES FOR ALTERNATIVE CASES

In addition to the cost estimates for the preferred site-design case

explained above, cost estimates are also developed for the five alternative
cases. Alternative cases involving the sealed storage cask design at the
alternative sites of Hartsville and Oak Ridge, Tennessee, are considered first.
The cases involving the alternative storage design (field drywell) at the
three alternative sites are then presented. All cost estimates are based on a
12-inch-diameter current design storage canister, which is not specific to the
geologic medium of the first repository.

E.3.1 _ Sealed Stora3.e Cask at Alternative Sites

Table E.3 presents the life-cycle cost estimates for an MRS facility using
a sealed storage cask design for all three sites. The difference in cost for
these two alternative cases from the preferred site-design case result from the

TABLE E.3. Life-Cycle Cost Estimates for the MRS Facility
at the Preferred and Alternative Sites for the '

Sealed Storage Cask Design

Millions of Constant 1985 Dollars '

Cost Categories Clinch River Hartsville Oak Ridge

Environmental Evaluations (a) $5.3 $5.3 $5.3 L

Design 97.2 97.2 97.2
,

Regulatory Compliance 25.7 25.7 25.7
Construction 646.4 653.4 635.2
Training and Testing 62.0 62.0 62.0

,

Operation 1915.0 1915.0 1915.0
Decommissioning 79.0 79.0 79.0
Institutional Interactions 2.1 2.1 2.1
Program Management 69.7 69.7 69.7

Total MRS Facility $2902.4 $2909.4 $2891.2

i (a) The $5.3 million cost is the best estimate at this time for the Clinch
'

River site. Since more data are available for the Clinch River site than
the other two sites, costs can be expected to be somewhat higher for the
Hartsville and Oak Ridge sites. However, separate estimates have not been
made for the other sites.

i

! E.18
!

!

_ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ . __ _ _ _ _ _ _ _ _ _



differences in the site preparation required during construction. The life-
cycle cost for the Oak Ridge site is estimated to be about $11 million lower,
and that for the Hartsville site is about $7 million higher, than the preferred

site-design case.

E.3.2 Field Drywell at the Preferred and Alternative Sites

Table E.4 presents the cost estimates for the MRS facility using the field
drywell design at the preferred (Clinch River) site and two alternative sites.
The differences in costs, compared to the sealed storage cask design, occur
mainly in the cost categories of construction and operation. There are also

TABLE E.4. Life-Cycle Cost Estimates for the MRS Facility with
the Field Drywell Design, by Potential Site

Millions of Constant 1985 Dollars
Cost Categories Clinch River Hartsville Oak Ridge

Environmental Evaluations (a) $ 5.3 $ 5.3 $ 5.3
Design 97.2 97.2 97.2
Regulatory Compliance 25.7 25.7 25.7
Construction 741.4 717.8 726.9
Training and Testing 62.0 62.0 62.0
Operation 1718.0 1718.0 1718.0
Decommissioning 73.4 73.4 73.4
Institutional Interactions 2.1 2.1 2.1
Program Management 69.7 69.7 69.7

Total MRS Facility $2794.8 $2771.2 $2780.3

(a) The $5.3 million cost is the best estimate at this time for the Clinch
River site. Since more data are available for the Clinch River site
than the other two sites, costs can be expected to be somewhat higher
for the Hartsville and Oak Ridge sites. However, separate estimates
have not been made for the other sites.

.
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smaller differences in costs for decommissioning. The e. are no dif ferences in
the cost estimate for the other six cost categories. Table E.5 presents the
specific dif ferences using the preferred Clinch River, Tennessee, site as an
example. Total facility life-cycle cost for an MRS facility using the drywell
concept is estimated to be $108 million, or about 4% less than the cost esti-

mate for one using the sealed storage cask design. The field drywell design
has higher construction costs, yet lower operation and decommissioning costs,
than the sealed storage cask design.

TABLE E.5. Cost Differentials Due to Dif f erence in Storage Design '

at the Clinch River Site

Millions of Constant 1985 Dollars
Sealed Field

Storage Cask Drywell Di f ferences
Cost Category (SSC) (FD) (SSC-FD)

Construction $646.4 $741.4 -$95
Operation 1915.0 1718.0 197
Decommissioning

_

79.0 73.4 5.6

Subtotal $2640.4 $2532.8 $107.6
'

All other costs 262.0 262.0

Total Life Cycle $2902.4 $2794.8 $107.6

E.4 COST SENSITIVITIES AND OTHER FACTORS

While the cost estimates presented above are based upon the best informa-
tion presently available, actual technical, economic, and institutional f actors

might deviate from those incorporated into the assumptions used for deriving
the cost estimates. The impact of some of these f actors can be analyzed
through sensitivity testing, while impacts of other factors can only be dis-

cussed qualitatively. The sensitivities of the life-cycle cost estimates to

changes in the assumptions concerning the staffing requirenents during opera-
tions, unit labor cost, and real escalation in labor cost are examined first.

Other factors affecting cost estimates are then discussed qualitatively.
.

(a) Because the required size of the site for the MRS facility is different
for the two designs, the acquisition costs, if any, are also likely to be

different. However, the cost estimates presented do not include such cost
i tens .
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E.4.1 Sensitivity to Operations Staffing Requirements

The production operation of the MRS facility is based on 3000 MTU through-
put per year. Actual storage conditions at the reactors may dictate either a
higher or lower production rate. This could lead to some adjustments in the
staffing requirements during operations. If the operation manpower requirement
over the operating life of the facility is either 10% higher (or lower) than
that of the preferred site-design case, total f acility life-cycle cost would be
2.5%, or $73 million, higher (or lower) than the preferred site-design case
( see Table E.14, Section E.6) .

E.4.2 Sensitivity to Unit Labor Cost

The cost estimate for the preferred site-design case is based on the
assumption that unit labor cost stays constant in real tems over the entire
program period. The cost estimate would change if either the per person annual
wage cost used were changed or if some real wage escalation were assumed. For
example, if the unit labor cost for operations over the operating life of the
facility is 20% higher (or lower) than that used for the preferred site-design
case, the MRS life-cycle cost estimate will be 5%, or $145 million, higher (or
l ower) . Similarly, if unit labor cost is assumed to be escalating at a 1% real
rate during operation instead of the 0% real escalation in the preferred site-
design case, then the life-cycle cost of the MRS f acility can be expected to be
5.1% higher (see Table E.15, Section. E.6) .

E.4.3 Other Factors Affecting Cost Estimates

Other factors that could potentially affect the cost estimates for the

preferred site-design case include the geological medium of the first reposi-
i

tory, the timing of congressional approval of the MRS Program, and delays in 1

construction for any reason. The following provides brief qualitative discus-
sions on each of these items.

First, it is useful to note that, among the nine cost categories incladed )
in the preferred site-design case cost estimate, the five categories of design, I

construction, training and testing, operation, and decommissioning, which
account for about 96% of total life-cycle costs, have explicitly incorporated
a contingency allowance of about 20% to take care of normally unexpected occur-
rences in the required activities in each of the five elements (see Sec-
tions E.1 and E.2).

At this time, three potential geological media are under consideration for
the first repository: basalt, salt, and tuff. The requirements for canister-

ing consolidated waste materials at the MRS facility could differ according to
!

the geological mediun of the repository. If the waste disposal is to be in |
|

,
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either a basalt or a salt repository, packaging the waste canisters into
another container might be required. In contrast, the waste might be consoli- :

cated and placed into a single container for disposal in a tuf f repository. |
The costs of canisters would dif fer, depending on the repository geological !
medium, as would the life-cycle cost estinates for the facility.

The designs for repository-specific canisters are expected to be larger
than the current-design MRS canisters and these each can contain larger numbers
of consolidated fuel per canister. Therefore, although the cost per reposi-
tory-specific canister may be higher, total canister costs could be lower than
that incorporated into the prefert ed site-design case using the current design
canister, because of the reduced number of canisters needed. At this time, the

current design (12-inch-diameter) canister has been used in the preferred site-
design case. In this sense, the cost estimate can be viewed as conservative, i

The preferred site-design case cost estimate assumed congressional
approval for the construction of the MRS f acility by July 1986. If approval is

delayed, then there would be some added cost involved in carrying and maintain-
ing the program in a ready status for activation until the time approval is
granted. The project carrying costs would depend on the actual date of the
congressional decision, but is not expected to be high. The major concern,
however, is the potential impact the timing of the congressional decision would
have on the schedule for deployment of the MRS f acility. If the schedule is
compressed and overtime is required for construction, then construction cost
may be raised. Similarly, substantial delays in construction due to labor- and
weather-related work stoppages beyond those covered by the contingency allow-
ances would also add to costs.

E.5 FUNDING

Section 141(b)(2)(B) of the NWPA requires that a funding plan be developed
to finance the deployment, operation, and decommissioning of an MRS f acility
and Section 302 of the NWPA authorizes use of the Nuclear Waste Fund for all
MRS activities. Other provisions cf the NWPA preclude using appropriated funds
f rom the DOE's regular budget to "und 'he MRS f acility.

This section describes analyses of alternative funding approaches, the
rationale for selecting the proposed approach, and the proposed plan to fund
the MRS Program. The impact on the total waste management system life-cycle
cost is discussed and the annual and cumulative funding requirements for the
MRS Program are provided.

E.22
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E.5.1 Analysis of Alternative Fundina Acoroaches

In this section, the possible alternative approaches for funding the MRS
Program are first reduced to those successfully meeting the initial screening
criteria. A second set of evaluation criteria are then explained and applied

'to those alternatives satisfying the initial screening criteria to select the
proposed funding approach.

Description and Initial Screening of Alternative Approaches

criteria were used for initial screening of potential approaches to
funu a MRS Program. First, given the cost burden requirement of the NWPA,
any potential funding approach not meeting such requirement need not be con-
sidered further. Thus, any approach to finance the firs Program from the gen-
eral revenues of the federal government through the regular DOE budget is
excluded. Second, the MRS facility is intended to be an integral part of the
federal waste mar' ' ment system--the " improved-performance system" of the May
1985 00E (OCRWM} an Plan. From this perspective, an approach that imposes"

a surcharge on o..., .ne generators and owners of spent fuel which passes
through the MRS facility would be inconsistent with the integral nature of the
t1RS facility. The decision of which fuel will pass through the MRS facility
rests on overall systen considerations and not on the preferences of individual
utilities. Hence, this approach is not considered further,

i
Given the above criteria considerations, there are only two potential

alternative ap .hes tn funding the MRS Progran:
.

1. Waste Fund Approach: With this apprnach all MRS Progran costs
would be financed by the Nuclear Waste Fund, established under
Section 302(c) of the NWPA to cover the cost of the federal waste
management system. The current Nuclear Waste Fund fee is being
assessed at 1-mill per kWh of electricity generated from all nuclear
power plants. If a required annual review of the fee adequacy were
to conclude that the 1-mill per kWh fee would not ensure full cost

recovery, then an adjustment to the fee could be requested.

2. Overall Surcharge Approach: With this alternative a separate sur- |

charge would be assessed on all generators and owners of HLW and SNF |
in order to set up a separate MRS fund to finance the MRS Program.

Evaluation Criteria i

!

Four criteria were used to evaluate these two funding approaches:
I
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1. C_ost of Administration: To the extent that alternative approaches

acnieve the same overall objective, the ones that are easier and less

costly to administer and implement would be preferred.

2. Flexibility in Response to Changing Situations: Due to potentially

changing economic and operational situations, the charge for waste
disposal may need to be adjusted. The approaches that are more
flexible from a system standpoint would be preferable to those that
are less flexible.

3. Regul atory Acceptance,: Nuclear utilities are subject to state and

federal regulation through approval of costs and ratesetting.

Approaches that require setting up additional reserves for paying
waste disposal fees in the f uture are more likely to run into dif fi-

culties in securing regulatory acceptance, particularly in determin-
ing the appropriate size of the reserve account.

;

4. Incentive for Cost-Effective Management of the System: Since the
waste management system is complex, costly and has a long planning '

horizon, it is necessary to have some built-in mechanism which
,

encourages efficient management so that the cost to ratepayers can
'

be kept at the lowest possible level consistent with meeting the
overall objective of the waste management system.

Discussion
,

With the Waste Fund approach, there would be no need, except for account-
ing purposes, to distinguish between funds used to finance MRS activities and
funds used to finance other waste management system activities. With the
overall surcharge approach, a separate MRS fund would need to be established
and the surcharge amount would be determined separately from the waste fee to
ensure that the separate MRS fund would be adequate to finance MRS activities.
This additional step would tend to raise the cost of administering the total
waste management system. Hence, from the perspective of cost and ease of
administration, the Waste Fund approach is preferable to the overall surcharge
approach.

Both the Waste Fund and overall surcharge approaches have about the .same
flexibility to respond to changing economic and waste management system situ- .

'

ations. The 1-mill per kWh fee would probably gain wider regulatory acceptance
more easily than the overall surcharge approach because it is clearly mandated
by Congress in the NWPA, has been in practice since April 1983, and the 1-mill
per kWh charge appears relatively fixed and easily understood. In contrast, to

determine the amount of separate charge, precise cost estimates of the MRS
f acility and how the charge would be allocated among utilities would need to be

E.24
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determined. To the extent the cost estimates and utility charges may be con-
tested in regulatory proceedings, there is more uncertainty in the overall
surcharge approach concerning regulatory acceptance than the Waste Fund
approach.

It could be argued that because the overall surcharge approach would cover
only the MRS Program activities whereas the Waste Fund approach covers the
overall waste management system, the overall surcharge approach might be more
conducive to cost-effective management and control of the MRS activities than
the Waste Fund approach. Nevertheless, it should be possible to closely moni-
tor and control the cost of MRS activities under the Waste Fund approach and to
achieve the same cost-effective management of the MRS activities as could be
achieved under the overall surcharge approach.

The Waste Fund approach is consistent with both the philosophy and the
provisions of the NWPA. Section 302(d) of the NWPA provides that expenditures
can be made from the Waste Fund only for purposes of radioactive waste disposal

,

activities under Title I and II of the NWPA, including the following (emphasis !
added): i

"(1) the identification, development, licensing, construction,
operation, decommissioning, and post-decommissioning maintenance and
monitoring of any repository, monitored, retrievable storage facility
or test and evaluation facility constructed under this Act;

(2) the conducting of r.ongeneric research, development, and demon- '

stration activities under this Act;
.

(3) the administrative cost of the radioactive waste disposal !
'program;

(4) any costs that may be incurred by the Secretary in connection |

with the transportation, treating, or packaging of spent nuclear fuel
or high-level radioactive waste to be disposed of in a repository, to :

be stored in a monitored, retrievable storage site or to be used in a
test and evaluation facility; :

'(5) the costs associated with acquisition, design, modification,
replacement, operation, and construction of f acilities at a reposi-
tory site, a monitored, retrievable storage site or a test and evalu-
ation facility site and necessary or incident to such repository,

i

monitored retrievable storage facility or test and evaluation facil- |
ity; and

(6) the provision of assistance to States, units of general local
government, and Indian tribes under sections 116, 118, and 219."

This statutory language clearly envisions the use of the Waste Fund for
MRS-related activities. Funding MRS directly through the Waste Fund rather
than through a separate fund via the surcharge approach is more appropriate in
that the MRS f acility confers benefits directly and indirectly to all contribu-

tors to the Waste Fund through improvements in the waste management system,

E.25
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I

,

'i
including better integration and performance, and provision of a cost-effective j
capability to accommodate potential repository schedule cnanges. Based upon ;
the above considerations, the DOE is confident that financing the MRS Program j

through the Nuclear Waste Fund is fully justified under the provisions of the i

NWPA and recommends that the MRS Program be funded through the Waste Fund.

E.5.2 Funding P1an f
i

Based upon the above considerations, the DOE's plan for funding the MRS ;

Program is as follows: ;

1. The MRS Program will be financed through the Nuclear Waste Fund. t

!

2. Although the federal waste management system is self-financing, the i

amount of money allowed to be spent from the Nuclear Waste Fund is |
governed through the federal budget process. The NWPA requires that i

;a budget be submitted for the NWF and provides that appropriations be
subject to triennial authorization. The Fund Management P1an (00E !

1984) has been developed for implementation. The budgeting and [
financial management of the MRS Program will be in accordance with !

!the DOE Fund Management Plan.

3. Each year, the annual costs from the most recent update of the MRS ,

facility cost estimates will-be converted into a budget request and j

incorporated into the overall Nuclear Waste Fund budget request. i

This budget request will go through the federal budgeting process and !

would be subject to congressional authorization and appropriation, j
;

4. Disbursement of authorized and appropriated funds for the MRS Program
will be controlled and reported according to DOE _ Order 2200, "Finan-

!|cial Management of Civilian Nuclear Waste Activities."

S. The DOE will continue to conduct an annual review of the 1 mill per !
kWh fee for waste disposal to determine whether the revenues would be ;

sufficient to finance the total costs of the federal waste management

system, including the cost of the MRS facility. If it is determined i

that the fee is inadequate to assure full cost recovery, an adjust-
iment to the 1-mill per kWh fee will be proposed.

! I
'

E.5.3 Nuclear Waste Fund ,

;

This section briefly explains the revenue sources and temporary financing
,

mechanisms of the Nuclear Waste Fund. The primary source of revenues to the
Waste Fund is the fee collected from the owners and generators of HLW and SNF.
A secondary source of revenue is the interest income derived from investing any |

r

E.26 .
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positive balance of the Fund. In the event that there are revenue shortfalls,
temporary financing mechanisms are available in the form of congressional
appropriations and borrowings from the Treasury.

The 00E has interpreted that the NWPA authorizes collection of a fee of
1 mill per kWh on gross generation of electricity from nuclear power plants
on or after April 6,1983, and a one-time fee on SNF and HLW discharged by'

April 6,1983, as well as in-core spent fuel or spent fuel planned to be rein-
I serted into the core as of April 6,1983 [NWPA, Section 302(a)(2) and (3)].

The NWPA also requires the DOE to annually review the adequacy of the fees
collected in funding the waste management activities and to propose adjustment
to the unit disposal fee to ensure that the Waste Fund will achieve full cost
recovery.

| For the fees on gross generation, payments by utilities will be based on
actual generation that occurred during a quarter. According to the contractual
arrangement, individual utilities must report quarterly on the amount they owe
to t.he Waste Fund, and payments must be made within thirty days after the end
of the quarter. Late payments would be assessed with interest charges (10 CFR
961). For long-term planning purposes, the DOE is relying on the Energy Infor-
mation Administration's mid-growth forecast of electricity generation.

It is estimated that the one-time fee for all accumulated SNF and HLW,,

in-core spent fuel, or spent fuel planned to be reinserted into the core as of
April 6,1983, for all operating reactors totaled about $2.32 billion.
Utilities have three payment options: 1) a single payment by June 30, 1985,
2) payments in 40 quarterly installments, and 3) payments at time of deliveryi

of waste to the federal system. Whereas the 19R5 single-payment 'ption iso

interest free, the delayed-payment options would incur interest charges based
on the U.S. Treasury bill rate from 1083 until payments are made (Engel 1985).
The amount of single payment under Option 1 was previously assumed to be
$770 million (Engel'1985, p. 4.4). As of July 1, 1985, the amount paid into
the Waste Fund via the single-payment option was $1.4 billion, almost twice the
previously assumed amount.

The President has authorized that defense high-level waste be disposed at
the repository. Therefore, the federal government would be paying into the
Waste Fund according to a fee schedule to be determined through a ratemaking
process that is presently under way. This fee payment by the federal govern-
ment would become a source of revenue to the Waste Fund.

During the early period of the waste management program, revenues to the
Waste Fund could exceed the expenses. In that event, the temporary excess

|

!
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funds are to be invested, and the interest income realized will become-a sup- |
plemental source for funding the waste management activities in later years ;

[NWPA, Section 302(e)(3)].
,

Likewise, during the beginning years and prior to substantial payments by ;

utilities, the current expenses could exceed the revenues. The NWPA authorizes ;

congressional appropriations to fund the initial program start-up activities
[NWPA, Section 302(c)(2) and (d)]. The Waste Fund can also borrow from the |

Treasury to meet cash flow requirements [NWPA, Section 302(e)(5)]. However, i
both the separate appropriations and borrowing from the Treasury will need to '

be repaid with interest [NWPA, Section 302(e)(6)].
I

E.5.4 Impact on Total System Life-Cycle Cost

i
One impact of including an MRS facility in the federal waste management i

system is that the total system life-cycle cost will be changed, based on |
current plans and schedules. From the federal waste system perspective, total |
system life-cycle cost is composed of four major components: development and .:
evaluation (D&E), repositories, MRS, and transportation. As the federal waste !

| management system is changed from one without an MRS facility to the improved- ;

performance system with an integral MRS facility, the four cost components |
| change as follows:
i ,

! 1) Although the new system cost estimates are not yet available, the D&E ,

'cost component is not expected to be significantly affected because
most of the D&E costs associated with the MRS facility have been
included in the MRS life-cycle cost estimate. .

.

!

2) The costs of surface facilities at the first repository will be |
reduced because of the transfer of the R&H building and its spent i

fuel handling, consolidation, and associated support functions from |
the repository to the MRS f acility. [

,

3) The MRS cost component increases from zero to the facility life-cycle
,

cost estimate. I

;

4) The system transportation cost may also change because of the changes [
in routing and characteristics of spent fuel shipments. I

l
;The Development and Evaluation (D&E) cost component includes program costs

that support, but are not directly attributable to, the program facility cost ;

categories of design, construction, operation and decommissioning. Typical D&E i

cost components include: i

-f
!

1

;
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DOE program canagement costs associated with the facility or systeme

components

system engineering costse

design verification costse

e environmental documentation costs

regulatory compliance costse

training and testing costse

impact payments, grants, etc. to affected state / local agencies.e

Another D&E cost category, in the case of MRS, would be the costs of preparing
the proposal to Congress. This " sunk" cost, however, is not included either in

the program Plan or in the Need and Feasibility section of the EA; only esti-
mated-forward (post-proposal) costs are considered in these reports.

The MRS life-cycle cost estinates reported herein contain estimates for
cost components equivalent to six of the seven D&E categories itemized above
(refer to Section E.1.1). No estimates were included, however, for permitting
or NRC licensing of the MRS facility (the federal fee bases have not yet been
promulgated) or for state grants and impact payments, which are subject to
negotiation under the consultation and cooperation agreements specified in the
NWPA.

Repository cost estimates used by the MRS/ Repository Interface Task Force
(00E 1985b), and reflected herein in net system cost comparisons with and
without MRS, also contained some undefined components of D&E costs. Transpor-
tation system cost estimates, however, did not contain such cost estimates.
The Task Force adopted the assumption that the D&E costs were a relatively
minor component of the total cost, and that changes in non-MRS D&E costs (for
the repository and the transportation system) would tend to compensate when an
MRS f acility is added to the system. That assumption is inherent in the life-
cycle cost comparisons used herein.

Estimated changes in the total federal waste management system life-cycle
cost components with the inclusion of the MRS facility are shown in Table E.6.
The net increase in total system cost ranges from about $1.4 to $2.0 billion in
constant 1985 dollars. The MRS facility cost of about $2.9 billion is par-
tially offset by reductions in surface facility costs at the first repository
in the range of $1.0 to $1.4 billion. The change in transportation cost is
estimated to be in the range of -50.1 billion to +$0.1 billion.

E.29

--



TABLE E.6. Changes in Total System Li fe-Cycle Cost of the
Waste Management System Due to Inclusion of the
Integral MRS Facility (a) (billions of constant '

1985 dollars)

Cost Components Changes in Cost

Development and Evaluation $0.0
First Repository -1.4 to -1.0
MRS +2.9
Transportation 0_.1 to 40.1

Net Change in System Cost +$1.4 to +$2.0

(a) This analysis assumes all spent fuel, including
that from western reactors, is sent to the MRS

facility for consolidation and canistering.
In the EA, the net change in total system
life-cycle cost for the case assuming no
western fuel is sent to the MRS f acility also
is in the range of +$1.4 to +$2.0 billion.

According to the 1985 Fee Adequacy Review (Engel 1985), total waste man-
agement system costs, excluding an MRS facility, ranged from $24.5 to $30.6 bil-
lion in constant 1985 dollars.ta) 1herefore, the incremental costs amount to
increases in the total system costs of between 5% to 8%, which is within the
uncertainty range of current estimates of total system cost without an MRS
facility. Based on results of the 1985 fee adequacy review, and the DOE's
assessment of the projected growth of the U.S. nuclear economy, the NWF gen-
erated at the current 1-mill per kWh fee level would be adequate for funding
the improved performance waste management system (including an integral MRS
facility). Consistent with the MRS funding plan described above and with past
practice, the annual review of fee adequacy for FY-1986 is currently being
conducted, using updated waste management system cost estimates and revenue
proj ections. If this review should indicate that the 1-mill per kWh fee would
not generate sufficient revenue to assure full cost recovery for the authorized
system, and in the future if Congress approves the improved-performance system,
an adjustment to the fee would be submitted for congressional approval.

|

(a) An inflation rate of 3.8% was used to convert the cost estimates in con-
stant 1984 dollars to constant 1985 dollars.
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E.5.5 Funding and Spending Schedules

Table E.7 provides a summary of funding requirements for the preferred
site-design case, separating the capital-funded from the operating expense-
funded items. Total capital-funded items are estimated to be about $1200 mil-
lion, including about $700 million for facility design and construction, about
$210 million for facility improvements, and about $300 million for the produc-
tion of the sealed storage casks. The majority ($1410 million) of the operating
expense-funded items of $1690 million goes to facility operation. The other
operating expense-funded items are preoperational support (about $100 million),
decomissioning ($80 million), and other support (about $100 million). (Note
that all cost estimates and budget authority cited in this discussion are in

terms of constant 1985 dollars.)

It is useful to illustrate the relationship between the funding items

shown in Table E.7 and the cost categories shown in Table E.1. Among the nine
cost categories shown in Table E.1 (and explained in Sections E.1 and E.2),
six categories are treated as totally operating expensa-funded: Environmental
Evaluations, Regulatory Compliance, Institutional Interactions, Program Manage-
ment, Training and Testing, and Decommissioning. Except for the two cost cate-

gories of Training and Testing and Decommissioning, the other four of the six
are grouped under the "Other Support" item in Table E.7.

The cost categories of Design, Construction, and Operation have both
capital-funded and operating expense-funded components. For example, the total
estimated cost for the Design phase, $97.2 million, is composed of $65 million
capital-funded for the design and $32.2 million operating expense-funded. This
is shown below:

Millions of Constant 1985 Dollars
Operating

Capital- Expense-
Design Phase Funded Funded Total

Design $65.0 $65.0
Design Verification $17.0 17.0
Site Data 6.0 6.0
Operational Support 9.2 9.2

Total Design Phase $65.0 $32.2 $97.2
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TABLE E.7. Summary of Funding Requirements for the f1RS Program f
for the Preferred Site-Design Case

tiillions of

Funding Items Constant 1985 Dollars
Capital-Funded

Facility Construction 5701.4
Desi gn-Const ructi on

Design Phase 165.0
Construction Phase 80.0

Construction Contractors 556.4

Capital Improvement 212.0

Casks 297.0

T tal Capital-Funded $1210.4

Operating Expense: Funded

Preoperational Support $ 104.2
Design Verification $17.0
Site Data 6.0 [
Operational Support Cost
During Design Phase 9.2

Operational Support Cost
nuring Construction Phase 10.0

Training and Testing 62.0

Facility Operation 1406.0
Staff 675.4
Consumable 550.4
litili ties 180.2

Decommissioning 79.0

Other Support 102.8
Environmental Evaluation 5.3 '

Regulatory Compliance 25.7
Institutional Interactions 2.1
Program tianagement 69.7

Total Operating Expense-Funded $1692.0

TOTAL t1RS FACILITY $2902.4

E.32
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Similarly, the total Construction cost of $646.4 million is composed of
$636.4 million capital-funded and $10.0 million operating expense-f unded, as'

shown below:

Millions of Constant 1985 Dollars
Operating

Capital- Expense-
Construction Phase Funded Funded Total

Design-Construction Management $80.0 $80.0
Construction Contractors 556.4 556.4
Operational Support $10.0 10.0

Total Construction Phase $636.4 $10.0 $646.4

As shown below, the total Operation cost of $1915.0 million includes
capital-funded items of capital improvements and casks:

Millions of Constant 1985 Dollars
Operating

Capital- Expense-
Operation Phase Funded Funded Total

Facility Operation $1406.0 $1406.0
Capital Improvements $212.0 212.0
Casks 297.0 297.0

,

Total Operation Phase $509.0 $1406.0 $1915.0

Table E.8 illustrates the annual and total funding requireme'nts for the
life-cycle of the MRS facility for the preferred site-design case. Table E.16
provides further details on the annual funding authority, indicating capital-
funding or expense-funding. The funding authority required through 1996, when
operation starts, is $998 million, including $701.4 million capital funds for
the design and construction phases.

Annual funding requirements for the MRS Program will be heaviest during |
construction and initial operation years,1991 through 2001. They will range
from about $80 million to about $190 million. During the period 2002 through ;

2016 when the MRS facility is in steady-state operation, annual spending is i
estimated to be $71.4 million per year. The funding requirement for facility
decommissioning is $79 million. ;

|
1
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TABLE E.8. Spending and Funding Schedule for the Preferred Site-Design
Case (millions of constant 1985 dollars)

Fiscal
Year Capital-Funded Expense-Funded Total Project

BA B0 BA 80 BA B0
1986 0.0 0.0 7.4 2.8 7.4 2.8
1987 6.2 2.0 18.6 18.6 24.8 20.6
1988 19.0 17.0 17.8 18.5 36.R 35.5
1989 23.8 25.0 15.4 15.6 39.2 40.6
1990 24,4 70.0 15.1 14.8 39.5 34.8
1991 63.2 37.4 16.0 15.8 79.2 53.2
1992 148.6 14 0.7 15.8 16.3 164.4 157.0
1993 174.5 172.2 16.2 14.4 190.7 186.6
1994 166.0 181.2 21.7 21.4 187.7 202.6
1995 103.4 120.6 27.6 22.3 131.0 142.9
1996 52.1 51.9 45.3 43.3 97.4 95.2
1997 58.0 52.7 53.6 51.1 111.6 103.8
1998 71.1 74.1 62.0 62.0 133.1 136.1
1999 65.1 62.1 62.0 62.0 127.1 124.1
2000 62.8 74 .1 62.0 62.0 124.8 136.1
2001 24.1 29.0 62.0 62.0 86.1 91.0
2002 9.4 9.4 62.0 62.0 71.4 71.4
2003 9.4 9.4 62.0 62.0 71.4 71.4
2004 9.4 9.4 62.0 62.0 71.4 71.4
2005 9.4 9.4 62.0 62.0 71.4 71.4
2006 9.4 9.4 62.0 62.0 71.4 71.4
2007 9.4 9.4 62.0 62.0 71.4 71.4
2008 9.4 9.4 62.0 62.0 71.4 71.4
2009 9.4 9.4 62.0 62.0 71.4 71.4
2010 9.4 9.4 62.0 62.0 71.4 71.4
2011 9.4 9.4 62.0 62.0 71.4 71.4
2012 9.4 9.4 62.0 62.0 71.4 71.4
2013 9.4 9.4 62.0 62.0 71.4 71.4
2014 9.4 9.4 62.0 62.0 71.4 71.4
2015 9.4 9.4 62.0 62.0 71.4 71.4
2016 9.4 9.4 62.0 62.0 71.4 71.4
2017 7.1 9.4 52.9 62.0 60.0 71.4
2018 0.0 0.0 25.4 25.4 25.4 25.4
2019 0.0 0.0 25.4 25.4 25.4 25.4
2020 0.0 0.0 25.6 25.4 25.6 25.4
2021 0.0 0.0 26.6 26.4 26.6 26.4
2022 0.0 0.0 25.6 27.2 25.6 27.2
2023 0.0 0.0 20.7 21.0 20.7 21.0
2024 0.0 0.0 18.4 19.8 18.4 19.8
2025 0.0 0.0 13.8 14.3 13.8 14.3
2026 0.0 0.0 9.1 12.2 9.1 12.2

Total MRS
i

Facility 1210.4 1210.4 1692.0 1692.0 2902.4 2902.4 )

BA = Budget Authority.
B0 = Rudget Outlays.

E.34



. . __ .

i

'

E.6 OETAILEO COST AND DATA TABLES
.

Tables E.9 through E.13 present the detailed annual cost estimates for the
alternative site-design combinations. Table E.14 presents the sensitivity
cases for' changes in staffing requirements during operation. Table E.15 pre-
sents the sensitivity cases for changes in unit labor costs. Table E.16 pro-
vides additional details on the spending and funding schedules shown in
Table E.8
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TABLE E.14 Sensitivities of Preferred Site-Design Case Cost Estimate-
to Changes in Staffing Requirement 5 During Facility Operation
(millions of constant 1985 dollars)

Design: Sealed Storage Casks Site: Clinch River. Tennessee

(1) (2) (3) (4) (5) (6) (7)
Change in Labor Total MR5

Total Labor Cost due to 10% Program Costs Deviations From
Fiscal MRS Cost Ouring Change in Staffing With the Changes in SR Colum f1)
Year Program Operation Requirements (SR) 10% Higner. 10% tower 10% Higner 10% Lower

1986 2.8 0.0 0.0 2.8 2.8 0.0 0.0
1987 20.6 0.0 0.0 20.6 20.6 0.0 0.0
1988 35.5 0.0 0.0 - 35.5 35.5 0.0 0.0
1989 40.6 0.4 0.0 40.6 40.6 0.1 -0.1
1990 34.8 0.7 0.1 34.9 34.7 0.2 -0.2
1991 53.2 1.4 0.1 53.3 53.1 0.3 -0.3
1992 157.0 2.6 0.3 157.3 156.7 0.2 -0.2
1993 186.6 4.9 0.5 187.1 186.1 0.3 -0.3
1994 193.6 8.5 0.9 194.5 192.8 0.4 -0.4
1995 151.9 11.8 1.2 153.1 150.7 0.8 -0.8
1996 95.2 27.5 2.8 98.0 92.5 2.9 -2.9
1997 103.3 23.2 2.3 106.1 101.5 2.2 -2.2
1998 136.1 28.3 2.8 138.9 133.3 2.1 -2.1
1999 124.1 28.3 2.8 126.9 121.3 2.3 -2.3
2000 136.1 28.3 2.8 138.9 133.3 2.1 -2.1
2001 91.0 28.3 2.8 93.8 88.2 3.1 -3.1-
2002 71.4 28.3 2.8 74.2 68.6 4.0 -4.0
2003 71.4 28.3 2.8 74.2 68.6 4.0 -4.0
2004 71.4 28.3 2.8 74.2 68.6 4.0 -4.0
2005 71.4 28.3 2.8 74.2 68.6 4.0 -4.0
2006 71.4 28.3 2.8 74.2 68.6 4.0 -4.0
2007 71.4 28.3 2.8 74.2 68.6 4.0 -4.0 ,

2008 71.4 28.3 2.8 74.2 68.6 - 4.0 -4.0 ,

2009 71.4 28.3 2.8 74.2 68.6 4.0 -4.0
2010 71.4 28.3 2.8 74.2 68.6 4.0 -4.0
2011 71.4 28.3 2.8 74.2 68.6 4.0 -4.0

!
2012 71.4 28.3 2.8 74.2 68.6 4.0 -4.0
2013 71 .4 28 .3 2.8 74.2 68.6 4.0 -4.0
2014 71.4 28.3 2.8 74.2 68 .6 4.0 -4.0
2015 71.4 28.3 2.8 74.2 68.6 4.0 -4.0 .

'

2016 71.4 28.3 2.8 74.2 68.6 4.0 -4.0
'

2017 11 .4 28.3 2.8 74.2 68.6 4.0 -4.0
2018 25.4 18.3 1.8 27.2 23.6 7.2 -7.2
2019 25.4 18.3 1.8 27.2 23.6 7.2 -7.2
2020 25.4 18.3 1.8 27.2 23.6 7.2 -7.2 ,

2021 25.4 18.3 1.8 28.2 24.6 6.9 -6.9
2022 27.2 6.0 0.6 27.8 26.6 2.2 -2.2
2023 21.0 0.0 0.0 21.0 21.0 0.0 0.0
2024 19 .8 0.0 0.0 19.8 19.8 0.0 0.0
2025 14.3 0.0 0.0 14.3 14.3 0.0 0.0 <

2026 12.2 0.0 0.0 12.2 12.2 0.0 0.0
i

TOTAL 2902.4 726.2 72.6 2975.0 2829.8 2.5 -2.5
!

Sources and Notes: Col. (1): from Table F.2; Col. (2): derived from R. M. Parsons 1985; i

Col. (3): (0.1) x Col. (2); Col. (4): Col . (1) + Col. (3); ;

Col. (5): Col. (1) Col. (3); Col. (6): [ Col. (4)/ Col. (1) - 1.0] x 100%; i

Col. (7): [ Col. (5)/ Col. (1) - 1.0] x 100%.
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fPREFACE
3

i

.

On January 7, 1983, President Reagan signed the Nuclear Waste Policy Act {
(NWPA) of 1982, which establishes the federal policy for disposal of commercial ;

spent nuclear fuel and high-level radioactive waste. The NWPA instructs the |
Secretary of Energy to start accepting spent fuel and high-level waste for !

*

disposal in a deep geologic repository by January 1998. The NWPA also states
that storage of high-level radioactive waste or spent fuel in a monitored |
retrievable storage (MRS) facility is an option for providing safe and reliable !

management of such waste or spent fuel. :

!

Section 141 of the NWPA instructs the Secretary of Energy to prepare a f
proposal for construction of one or more tiRS facilities. The NWPA states that !

the proposal to Congress shall include the establishment of a federal program {for the siting, development, construction, and operation of such facilities; a
!

plan for funding the construction and operation of such f acilities; a plan for -

integrating the facilities with other storage and disposal facilities author- ,

ized in the NWPA; and site-specific designs and cost estimates. The proposal ;

is to be accompanied by an environmental assessment. '

,

in response to these requirements, the Office of Civilian Radioactive

Waste fianagement in the Department of Energy (00E) has prepared this submission
to Congress. The submission consists of tnree volones, described below. The
required site-specific designs and cost estimates are incorporated by reference.

The first volume, The i1RS Procosal, describes the DOE's proposal to con-
struct and operate an MRS facility at the Clinen River Site in Roane County,
Tennessee. The proposed f1RS facility would be an integt 31 part of the federal
waste management system and would perform most of the wasts-preparation func-
tions before emplacement in a repository.

The second volume, The Environmental Assessment, is divided into two
parts. Part 1 examines the need for and feasibility of constructing an MRS,

facility as an integral component of the waste management system. Part 2
includes descriptions of two facility design concepts at each of three candi-
date sites, and a detailed assessment and comparison of the environmental

impacts associated with each of.the six site-design combinations.

The third volume, The Program Plan, describes the activities, costs and
schedules for establishing a federal program to site, develop, construct, and
operate an MRS facility, if approved by Congress. It includes plans for fund-

ing the construction and operation of an t1RS facility and for integrating the
facility with other waste management facilities authorized in the NWPA.

iii



6 -

CONTENTS

1.0 INTRODUCTION ....................................................... 1.1

2.0 PROGRAM OVERVIEW ................................................... 2.1

2.1 MRS FACILITY FUNCTIONS ....................................... 2.1
*

2.2 PROPOSED MRS SITE ............................................ 2.1

2.3 PR OGR AM SC H EDU L E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 .1

2.4 E S T I MA TE D C O ST S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . 4

2.5 MANAGEMENT APPROACH AND RESPONSIBILITIES ..................... 2.5

3.0 DEPLOYMENT PLAN .................................................... 3.1

3.1 ENVIRONMENTAL EVALUATIONS .................................... 3.1

3.2 DESIGN ....................................................... 3.4

3.3 REGULATORY COMPLIANCE ........................................ 3.10

3.4 CONSTRUCTION ................................................. 3.16

3.5 TR A I N I N G A N D TE S T I N G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 .18

3.6 OPERATION .................................................... 3.21

3.7 D EC OMM I S S I O N I NG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 2 5

3.8 INSTITUTIONAL INTERACTIONS ................................... 3.280

3.9 PR OGR AM MAN AGEM E N T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 29

3.10 M AS TER SC H EDU L E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 . 3 2

4.0 INTEGRATION PLAN ................................................... 4.1

5.0 FUNDING PLAN ....................................................... 5.1

6.0 REFERENCES ......................................................... 6.1

v



+.

7.0 GLOSSARY ........................................................... 7.1

APPENDIX A - OPERAT!0NAL CHARACTERISTICS OF THE IMPROVED

PERFORMANCE SYSTEM .......................................... A.1

APPENDIX B - DESCRIPTION 0F MRS FACILITY OPERATIONS ...................... B.1

APPENDIX C - DESIGN VERIFICATION PLAN .................................... C.1,

APPENDIX D - LICENSING PLAN ............................................. 0.1

APPENDIX E - COST AND FUNDING ANALYSIS ................................... F.1

,

! .

v1j

l

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



+ .

FIGURES

2.1 Moni tored Retri evabl e Storage Facili ty Operati ons . . . . . . . . . . . . . . . . . 2.2

2.2 MR S Depl oyme nt Sched u l e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 3

*

2.3 The Office of Civilian Radioactive Waste Management ............... 2.6

3.1 Schedule for Envi ronmental Eval uations . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3

3.2 S c h ed u l e f o r De s i g n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 . 6

3.3 Scnedul e for Regul ato ry Compl i ance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.13

3.4 Sc h ed ul e f o r Co n s t ru c t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.17

3.5 Schedul e for Trai ni ng and Testi ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.20

3.6 Scnedule for Operation ............................................ 3.22

3.7 Schedul e for Decommi s s i oni ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 7

3.8 Schedule for Institutional Interactions ........................... 3.29

3.9 Schedule for Program Management ................................... 3.30

3.10 MR S P ro g r am Ma s t e r Sc h ed u l e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 3 3

4.1 OC RWM I n t e g r a t ed Sc h ed u l e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. 3

TABLE

5.1 Estimated Annual Funding Authority Required
f o r t h e MR S P r o g r a m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 . 4

vii

r

j



e .

.

1.0 INTRODUCTION

This Program Plan has been prepared in response to the requirements of
,

Section 141 of the Nuclear Waste Policy Act (NWPA) of 1982. It describes the
Department of Energy's (DOE) proposed program for developing, constructing, and
operating a monitored retrievable storage (MRS) facility. The MRS facility, if

approved by Congress, will De an integral part of the federal waste management
system and will perform the necessary waste pryp9 ration functions for spent
fuel prior to its emplacement in a repository.ta;

This document presents the current DOE program objectives and the strategy
for implementing the proposed program for the integral MRS facility. If the

MRS proposal is approved by Congress, 00E will periodically review the need to
revise or update this Program Plan. Any needed revisions to the Program Plan
will be made available to the Congress, the State of Tennessee, affected Indian
tribes, local governments, other federal agencies, and the public.

The NWPA <dquires that the proposal for constructing an MRS f acility
include:

1. the establishment of a federal program for the siting, development,
construction, and operation of MRS facilities [Section 141(b)(2)(A)]

2. a plan for funding the construction and operation of MRS facilities
[Section 141(b)(2)(B)]

3. site-specific designs, specifications, and cost estimates for the

first such f acility [Section 141(b)(2)(C)]

4 a plan for integrating MRS facilities with other storage and disposal
f acilities authorized by the NWPA [Section 141(o)(2)(D)].

This plan includes the information required in Items 1, 2, and 4, and a
summary of the cost estimates required in Item 3. Detailed site-specific
designs, specifications, and cost estimates for an MRS f acility are provided
in the DOE's Conceptual Design Report (Ralph fl. Parsons Company 1985) .

Chapter 2.0 of this Program Plan provides an overview of the proposed MRS
Program. It describes the functions of an MRS f acility and includes a dis-
cussion of schedules, costs, and management approaches for implementing the
Program. Chapter 3.0 identifies the elements which will comprise the MRS

|(a) Present and future verb tenses are used for ease in describing this Pro-
gram Plan and do not imply that an MRS f acility will be approved or built.

1
1
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program and provides further details on proposed program activities and sched-
iles. Chapter 4.0 contains schedule information on the integration of the MRS
Program with other DOE programs and with other waste 'nanagement facilities
authorized by the NWPA. Chapter 5.0 describes the funding plan proposed for
MRS facility development, construction, operation, and decommissioning. The
source of funding and funding needs are both discussed. Detailed information
to support the Program Plan is provided in the appendices.

-

1.2
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2.0 PROGRAM OVERVIEW

.

This chapter provides an overview of the MRS Program by presenting and
discussing the proposed functions and site for the MRS facility, a. proposed
schedule for key program activities, the estimated costs of the program, and
the proposed 00E management approach and responsibilities for implementing the
program, if the MRS proposal is approved by Congress.

I

!
2.1 MRS FACILITY FUNCTIONS /

The MRS facility will be an integral part of the federal waste management
system. Its primary functions will be to receive spent fuel assemblies from
commercial nuclear power plants, consolidate them (i.e., disassemble them to
reduce their volume), package them in sealed canisters, and ship them to the
repository for disposal. It will also provide temporary storage for up to
15,000 MTU (metric tons uranium) of the canistered spent fuel, if required. It

will receive, consolidate, and package between 2500 and 3000 MTV of spent fuel
annually. The f acility will be licensed by the Nuclear Regulatory Commission
(NRC). Figure 2.1 depicts the operation of the MRS facility.

2.2 PROPOSED MRS SITE

The proposal to Congress for the MRS facility recommends that the facility
be constructed at the Clinch River site in Tennessee. The Clinch River site,
located 25 miles west of Knoxville, is adjacent to the DOE's Oak Ridge reserva-
tion and lies within the Roane County portion of the city of Oak Ridge. The ;

;

site covers only a portion of the site area for the canceled Clinch River
Breeder Reactor project.

2.3 PROGRAM SCHEDULE
r

The deployment schedule,(a) shown in Figure 2.2, presents major events
that must occur prior to operation of the MRS facility. The proposed MRS
facility will be operational approximately 10 years after the date of cohgres-
sional approval. Initial operation will be at a reduced capacity. Operation

(a) To correlate program activities with specific dates, it was necessary to
assume a starting date for the program. The starting date will depend on
the date of congressional approval of the MRS proposal but was assumed to
be July 1986.

2.1
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Fiscal Year 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

Months from |
Congressional Appr. o 6 12 to 24 30 36 42 48 64 60 66 72 78 e4 90 96 102 toe 114 120 126 132 138 144

i e i iii ie a e i e ie i iie i i a e i i e ie a ia i e i i

NHC lscense F *Cih t YMAJOR MILESTONES congremonal Heceived Operational
g7 Approval p 9

B'egin Field Data
PROGRAM ELEMENTS Cou.ction for

I

Environmental Complete Envieonmental Heport

| | |Environmental p Report 9 Critical Path---

Evaluations Complete t scense Appiscateor. Design input
88*'' ' Complete Featur's Tests |

Dessun 7 |
9 9 Cornplete DesignDesign -q-.--

EIS Issued License Heceswed
Regulatory h Q by NHC (ICP from NRC
Compliance Submit ucense '

Apphcation Complete
Begin Site Construction

Construction "''P"''''*"* --- , ,

Begm Cold I Systems Testing
Systems Testing 4

[,),7a,Training and segin OperatorU
_ o

Testing Tsauung DemonsteatmnReceeve Spent Fuel /

Begm Operational
Demonstration

Operation b=
Facility Stert Full

Sign Consultation and Operational Scale
Cooperation Agreements Opes a tions

Institutional !U i t ._

interactions u'enagenie|it Conisoi
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'
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flGURE 2.2. IMS lleployment Schedule
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at full capacity will be achieved about 15 months after initial operation. The

MRS f acility will service the first repository and will operate for approxi-
mately 26 years. Decommissioning of the facility will be completed approxi-
mately 4 years after operations cease.

Figure 2.2, the MRS deployment schedule, identifies key milestones and the
critical path to operation of the MRS facility. The following discussion des-
cribes the activities that correspond with the milestones on the deployment*

scnedule.

Early activities in the Environmental Evaluations and Design elements sup-
port the preparation of a license application to the NRC for construction and
operation of the MRS facility. In order to submit a license application, the

-

00E must have sufficient information on facility design and expected perfor-
mance and on the potential environmental effects of the facility so that the
NRC can make a judgment on whether to grant a license. The license application

does not require a complete definitive design of the entire facility, only
those portions that affect safety or environmental impact. Design of other
portions of the facility (e.g., the administration buildings) will continue
after the license application is submitted.

Two other elements that will be initiated immediately upon receipt of

congressional approval of the MRS proposal are the Institutional Interactions
element and the program Management element. An initial activity in the Insti-

tutional Interactions element will be the establishment of binding Consulta-
tion and Cooperation Agreements with the State of Tennessee. These agreements
will specify the processes and procedures for interactions between the State
of Tennessee and the DOE relative to MRS facility development. The Program
Management element will adapt state-of-the-art management control systems to
support sound and efficient management of the program.

As shown on the Regulatory Compliance line of the deployment schedule,
30 months are allowed for the NRC review, issuance of the Environmental Impact
Statement (EIS), and the granting of a license. Following receipt of the

license from the NRC, the approximately 4-year construction effort for the
facility will begin. After construction is completed there will be approxi-

mately 1 year of testing and demonstration before the facility becomes
operational.

2.4 ESTIMATED COSTS

The costs for implementing the MRS Program were estimated using informa-
tion developed as a part of the conceptual design effort (Palph M. Parsons

'

Company 1985) which also supports the MRS submission to Congress. Analysis of

2.4
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other program activities necessary to deploy and operate the MRS f acility
provided supplemental information that was used in the cost estimate.

The cost estimate is based on development of an MRS facility that uses the
sealed storage cask design and is located at the Clinch River site in Tennessee.
The f acility functions and schedule used in the cost estimate were briefly
described in Sections 2.1 and 2.2.

The cost of the program from the time of congressional approval until the !

facility becomes operational will be approximately $970 million. From this
total, approximately $700 million of capital funds will be used for facility
design and construction. The annual operating costs of the f acility, which
will employ about 600 workers, will be approximately $70 million. The costs
are higher during the initial years of operation when the sealed storage casks
must be procured and lower in the later years when the MRS facility stops
receiving spent fuel and is only shipping spent fuel canisters to the reposi-
tory. The cost of decommissioning the facility following completion of
operations will be approximately 580 million.

All costs are in constant 1985 dollars. The estimates do not include
costs for financial assistance to state and local governments.

It should be noted that inclusion of an integral MRS facility in the waste
management system will reduce the costs of other components of tne system
(e.g., the repository). These cost reductions are discussed in Chapter 5 and
Appendix E of this Program Plan and in Volume 2 of this submission to Congress,
Environmental Assessment for a Monitored Retrievable Storage Facilit,r.

2.5 MANAGEMENT APPROACH AND RESPONSIBILITIES
,

The NWPA assigned responsibility for the permanent disposal of spent fuel
and high-level waste to the DOE, which created the Office of Civilian Radio-
active Waste Management (OCRWM) to carry out this responsibility. The OCRWM
is headed by a Director appointed by the President, by and with the advice and
consent of the Senate. The Director reports directly to the Secretary of
Energy and is responsible for carrying out the functions assigned to the
Secretary under the NWPA.

The OCRWM's operhtions are consistent with the DOE's overall philosophy
of program planning, guidance, and control by 00E Headquarters, with projec.
execution being accomplished through the DOE operations offices and project

;

of fices established within the operations of fices. Accordingly, the OCRWM
provides policy guidance, program direction, and technical review, while the
project offices and their contractors are responsible for the execution of

%.5
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projects and the day-to-day management of project performance. This section
describes the organizational structure of the OCRWM and the approacn and '

re' ponsibilities for implementating the MRS Progran, if approved by Congress. j

As shown in Figure 2.3, the OCRWM is organized by staff responsibility ;

and functional responsibility. The Office of Policy and Outreach provides j
staff support. The three major functional components are 1) the Office of

* Resource Management, 2) the Office of Geologic Repositories, and 3) the Office
of Storage and Transportation Systems. |

The Director of the OCRWM interacts regularly with the Secretary of i

Energy in establishing overall policy and ensuring that the activities of OCRWh ;

i

!
,

Office of the Director !

B.C. Rusche Directv |

- ,

Office of Policy
and Outreach

,

!

|
'

Office of Storage .

and Transportation
Office of Office of Systems -

Resource Management Geologic Repositories !

J R. Hilley, i

Associate Director !
;

!

Storage !
Division- .

K. Klein Director i

!,

Transportation !
and Waste Systems !

-

Division i

!

,

FIGURE 2.3. The Office of Civilian Radioactive Waste Management !
:
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components are properly focused, paced, and integrated. His associate direc-
tors and their staff guide the project offices in implementing major program
decisions.

The Office of Policy and Outreach has primary responsibility for providing
central staff support to the OCRWM Director and Associate Directors in policy
formulation, program planning, and the general oversight of program execution.,

The associate director for Resource Management and his staff administer
the Nuclear Waste Fund and the Interim Storage Fund. This responsibility
encompasses fee collections and payments, annual reviews to determine the
adequacy of the fee collected from the owners of the waste, and contract-
management activities.

The associate directos for Geologic Repositories and his staff have pri-
mary responsibility to site, design, construct, operate, close, and decommis-
sion geologic repositories for spent nuclear fuel and high-level waste.

The associate director for Storage and Transportation Systems and his
staff implement all storage and transportation activities. The Office is
responsible for developing: 1) a systems integration aporoach that coordinates
all activities for the entire federal waste management system; 2) R&D to sup-
port increased at-reactor storage and a federal capability to provide interim
storage for up to 1900 metric tons of spent nuclear fuel if utilities deter-
mined eligible by the Nuclear Regulatory Commission submit a request for such ;
storage; 3) an MRS facility, if approved by Congress; and 4) a transportation '

system that will meet the requirements of the waste management system.

The Storage Division of the Office of Storage and Transportation Systems '

has developed the Monitored Retrievable Storage submission to Congress and will
be responsible for policy and direction of the MRS Progran, if the MRS proposal
is approved by Congress.

The responsibility for implementation of this Program Plan will ce
assigned to the Oak Ridge Operations Office. An MRS project Office will be
established within the Operations Office.

>

f

,
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3.0 DEPLOYMENT PLAN

This chapter describes the activities and schedule for implementing the
MRS Program. The activities and schedules are discussed in terms of program
el ements . These elements were developed by analysis and grouping of the many |

,

and diverse activities that are required to develop, operate and decommission
an MRS facility. The following elements make up the MRS Program:

* Environmental Evaluations
e Design

,

o Regulatory Compliance
* Construction

Training and Testing )
*

* Operation
* Decommissioning |
* Institutional Interactions '

* Program Management.

The chapter is organ 1 zed by program element in the same order as listed |

above. For each element, the objective and scope are stated, and the status at |

the time of proposal submittal is provided as background information. Pl anned
activities and schedules within each element and the interfaces with other
activities and program elements are described. Anticipated interactions with

other government organizations, regulatory agencies, state and local
governments, and the public are included. A master schedule, which combines
the individual program element schedules, is given in Section 3.10

3.1 ENVIRONMENTAL EVALUATIONS

The objective of the Environmental Evaluations element is to evaluate
,

the environmental effects of proposed MRS Program activities and to |
provide guidance to other program elements on monitoring for and con- |
trol of these effects. Work in this element includes collection of I

any additional environmental data determined to be needed on the I
Clinch River site and surroundings, evaluation of impacts on the |

environment, monitoring and guidance of other program elements whose
activities could potentially affect the environment, and preparation
of all environmental documentation related to the development, opera-
tion, and decommissioning of an MRS facility.

3.1
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3.1.1 Background

The NWpA directs the Secretary of Energy to prepare an Environmental
Assessment (EA) on at least five alternative comoinations of proposed sites and
facility designs. The EA analyzes the relative advantages and disadvantages
among the site-design combinations. It is based on a conceptual design for a
facility that is an integral component of the federal waste management system,
with a design capability t eceive, prepare, and ship up to 3600 metric tons
of uranium (MTU) per year. a

The EA is only one of sever al documents that consider the environmental
;

impacts of constructing and operating an MRS facility. Documentation ranges
'

from the consideration of environmental factors during the site screening
process (00E 1985a) to the future preparation of an Environmental Report. The
NRC will prepare and issue an Environnental Impact Statement to support their
licensing action for the MRS facility.

Other documents related to environmental evaluations for the MRS facility
include the following:

Environmental Assessment on 10 CFR 72 Proposed Revisions (NRC 1984)*

* Reference-Site Environmental Document (Silviera 1985)
Site Screening and Evaluation Report (Golder Associates 1985)e

Regulatory Assessment Document (Ralph M. Parsons Company, Vol . II*

1985).

3.1.2 Planned Activities

Discussions will be held with the NRC to confirm the scope of environ-
mental data needed to support the license application. In addition, discus-

sions with state and local officials will assist DOE in scoping the issues that

need more detailed evaluation. Based on these discussions, any additional
field data needed to estimate the environmental impacts will be identified.

These data will be collected by a contractor for use in the preparation of an
Environmental Report that will accompany the license apolication to the SRC.
Other activities will be to monitor and guide ather program elements such as
design, construction, and decommissioning, whose activitias could potentially

(a) Within this program plan, the MRS receipt, preparation and shipment of
spent fuel is referred to as throughput. The design throughput for the
MRS facility operating 4 shifts, 7 days a week, is 3600 MTU per year of
spent fuel. The planned throughput of 2500 to 3000 MTU per year can be
achieved with a 3-shi f t, 5 day-per-week operation. The larger throughput
was analyzed in the EA to assure that the maximum potential impacts were
considered.

3.2
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affect the environment. The key document produced will be the Environmental ;
'Report which is discussed in more detail below.

,

,

F

Environmental Reoort !

!
The schedule of activities to support the Environmental Report is shown in

Figure 3.1. Upon congressional approval to proceed with deployment of an MRS
*

facility, verification of environmental characteristics of the site and sur-

roundings will begin by identifying specific characterization needs. Detailed t

environmental data was collected for the Clinch River site to support the ;
Environmental Report for the Clinch River Breeder Reactor Plant (PMC 1975 and i

Amendments through 1982). Much of this data is applicable to the Environmental '

Report for an MRS facility at the Clinch River site. An early activity will be '

detailed evaluation of this existing data to determine the additional data '

needs. These needs may include the collection of baseline environmental data j

about meteorology, air quality, geologic and hydrologic characteristics and
use; surface-water quality; and natural background radiation. Other types of j

site and regional data that may need to be updated include ecological condi- |
tions and socioeconomic characteristics.

The NRC requires that an Environmental Report be submitted with the
license application for the MRS facility. In accordance with NRC requirements,

,

fFiscal Year 1986 1987 1988 1989 1990 1991

Months from
Congressional Appr. o 8 12 18 24 30 36 42 48 54 60 |

|. ,i iii iii e i i ii

|
i

ENVIRONMENTAL ]7 p |
EVALUATK)NS j

|
1

|

Milestones

Environmental Evaluations

Begin Field Data Collection for ER

5[7 Complete ER

FIGURE 3.1. Schedule for Environmental Evaluations
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the Environmental Report will discuss the potential environnental impacts (and
mitigation of those impacts) resulting from construction and operation of an
"RS facility at the Clinch River site. The Environnental Report will also
discuss alternative designs, consistent with the requirements of the NWPA and
with any additional requirements that Congress may impose as conditions for
approving the MRS proposal.

Field data collection at the site will begin after obtaining any permits*

that may be required. This activity will result in an updated collection of
envi ronmental infomation obtained through both environmental monitoring and
verification of available site data. This updated site data, together with
design information related to construction, operation and decommissioning, will
be used to prepare the Environmental Report.

3.2 DES!GN

With the MS facility conceptual design (Ralph M. Parsons Company
1985) as a starting point, the objectives of the Design element are
1) to develop an MRS facility definitive (detailed) design that
emphasizes safety, cost effectiveness, operability, and reliability;
and 2) to verify performance of the design for key MRS systems. Work
in this element includes collecting site engineering data; performing
design optimization studies; identifying quality requirements for
procurement and construction; developing technical specifications;
identifying limiting operating conditions; and preparing design docu-
ments required for licensing, equipment procurement, installation,
and acceptance, and for facility construction and acceptance. Tests
and demonstrations will be performed to veri fy performance of key
systems and the results will be factored into the final design.

3.2.1 Background

order to select a storage concept for MRS, eight dry storage con-
cepts employing passive cooling of spent fuel were identified and design
studies were performed for each using a common set of design requirements.
These concepts were then evaluated and compared in terms of a set of criteria
that included safety, environmental and socioeconomic impacts, siting, cost,
technological maturity, and f acility flexibility.

(a) The Monitored Retrievable Storage Proposal Research and Development Report
(00E 1983a), which was required by the NWPA and submitted to Congress in
June 1983, concluded that all of these storage concepts were suf ficiently
mature to allow development of an MRS proposal without additional research
and development.

3.4
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Based on these evaluations, two storage concepts were selected (DOE
198da). The sealed storage cask (SSC) concept was selected as the primary
storage concept. Its design is simple, economical, and sufficiently flexible

to accommodate all proposed waste forms and packages in any incremental quan-
tity required, and it is relatively independent of site characteristics. In
addition, the accumulated experience with cask storage provides assurance of
safe, reliable operations and accurate cost estimates. The field drywell was

,

selected as the alternative storage concept for similar reasons; however, the
drywell is more dependent on site characteristics and requires more land area
than the sealed storage cask for equivalent amounts of storage.

Conceptual designs were developed for both storage concepts located at
three different sites. These conceptual designs are for facilities that

receive, unload, disassemble and consolidate, canister, ano temporarily store
or directly ship spent fuel to a geologic repository.

The conceptual designs are documented in the MRS Facility Conceptual
Design Report (Ralph M. Parsons Company 1985). The conceptual design was
performed under stringent quality assurance requirements consistent with the
ANSI /ASME Standard NOA-1 ( ASME 1983). The Conceptual Design Report describes
the design features and operations of the facility; documents how expected
licensing requirements were incorporated in the design; and includes the
conceptual drawings, design calculations, cost estimates, and design studies
performed to date. Also identified in the Conceptual Design Report are areas
that require further design study. These and additional studies that may be
identified during review of the present conceptual design will be performed
during the definitive design.

The conceptual design encompasses a number of technologies that must be
interfaced to provide a facility that will safely, reliably and efficiently

receive, handle, disassemble, package, temporarily store and ship commercial
spent nuclear fuel. Although each of the principal subsystems or " features" of
the MRS design is derived from a mature technology, they have not been demon-
strated as combined systems under the operating conditions or at the production
rates required for the MRS facility. Therefore, there is a need for limited

design verification testing that includes tests of individual features of the
MRS design as well as prototype MRS systems demonstrations.

3.2.2 Planned Activities

Activities for the Design element are discussed in terms of those required
for preparation of the definitive design and those required for verification
of the design. The schedule for these activities is shown in Figure 3.2.
The scope and schedule of work has been developed to provide timely input to
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DESIGN W
Definitive Design /

|

verif$ cation YY *
_____ _ _ _ . _ _ _ .. _ _ _ .._

<

Milestones

Definitive Design Design Venfication

Begin Site Data Confirmation Begin Test Plan Development

[ y Canister Configuration interf ace Baselined y Begin Feature Tests.

y Start Design Start SSC Testmg

| [ Transportation Cask Interface Baselined [ Complete Feature Tests

Decision on Waste Heduction Concepts Complete SSC Performance Testing

| y Complete Site Data Collection y Begin Prototype Conso edatson Equipment Tests

Complete License Application Desigre input Complete Prototype Conso'idation Equipment Tests

Complete Design Complete S Year SSC Tests

y Begin Field inspection

Begin As Built Drawings

Complete As-Built Drawings

FIGuitE 3.2. Schedule for Design

.
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support the license application to the NRC, and to provide the drawings and
specifications necessary for construction of an MRS f acility.

Definitive Design ;

Detailed identification and confirmation of site data required for the
t

design will be initiated immediately following congressional approval. Col- i
,

lact'on of site data (such as soil and rock characteristics needed to design !
building foundations) will start after obtaining any required site investiga- '

tion permits. !

The initial design activity will be a review of the conceptual design to

identify any outstanding needs. There were a few instances in the conceptual
design activity where a particular process or design feature was selected |
because it was a demonstrably safe and feasible method of meeting the design
requirements. In the definitive design, additional studies will be undertaken
to determine if other approaches or design features also meet the safety and
feasibility requirements, but are preferable because they offer lower cost or

'
higher reliability. One area that has been identified for evaluation is the

methodology for volume reduction of the spent fuel hardware that remains af ter i
the fuel rods are removed and consolidated. Additional studies and a decision !

on the volume reduction concept are planned early in the definitive design. '

:
1

The MRS program will coordinate with the other 00E waste management pro-
grams to establish design interf aces for system components' common to these
programs (e.g., the canister and the transportation cask). These interfaces ;

will be put under baseline control, 50 that no changes will be made in features
that affect another program without full review and analysis of impacts by all
programs involved. As designs become further advanced the design baseline will .

become more complete and specific. The MRS facility design will have suffi-
cient flexiblity to accommodate any uncertainties in the interfaces.

Other early design work will include optimization and tradeof f studies for l

the purpose of identifying and evaluating approaches which would lead to reduc-
tion of radiological exposure (including application of the ALARA principle to
occupational and public exposure), reduction of costs, or improvements in oper- i
ability and reliability. Quality standards for structures, systems, and com- |

ponents important to safety as defined by 10 CFR 72 will be designated to
ensure that safety and reliability goals are met. To meet the requirements
of applicable NRC regulations and DOE orders, technical specifications will
be developed and limiting conditions for operations will be identified. Suffi-

cient design information will be available to support submission of the license
application to the NRC prior to completion of the definitive design.

3.7
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Documents needed for construction of the MRS facility, including detailed
drawings and procurement, construction, and installation specifications for the
facilities and equipment, will continue to be developed after suomittal of the
license application. As part of the remaining design, a systems description
document will be completed. The systems description document will describe in
detail the specific process systems and equipment used in the MRS f acility and
their methods of operation and maintenance. The document will become the basis

'

for the operations and maintenance manuals. Once the construction documents
are completed, the detailed acceptance test plan for the facility will be
prepared. The total time required for definitive design is 3 years.

The final activities performed in the design consist of field engineering
inspection to verify that construction is in accordance with the design draw-
ings and specifications, processing and approving design changes made during
construction, and preparing as-built drawings.

Design Verification

Several types of tests are planned for design verification; these tests
are described more fully in Appendix C and Section 3.5 of this Program olan:

Feature Tests - tests performed to verify conceptual design choices*

for individual components, equipment, processes, and materials.

Systems Development Tests - tests to assist in the design of the*

disassembly and consolidation equipment.

Prototype demonstrations - tests to verify operability of major*

systems.

Preoperational Tests - tests performed on MRS systems installed in*

the f acility before receipt of spent fuel (described in Section 3.5,
Trainino and Testing).,

Feature Tests. Feature tests are planned for components or subsystems of
| the disassembly, packaging and storage systens. Equipment components for which
( feature tests are currently planned include:
:
1
'

* Robotics - tests of equipment for automated remote operations, such
as cask handling, sampling, and unbolting.

Canisters - tests to verify the integrity of canisters during storage*

or af ter an accidental drop.

,
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'

:
| Welding - tests of equipment selected to weld canisters and cask !*

liners.
i

Volume Reduction - tests of equipment to shred, melt, or incineratee

contaminated materials.;

.

.

Wherever possible the feature tests will be done " cold" (i.e., without t

use of radioactive materials). Verification of " hot" performance (i.e., with !

radioactive materials) will be achieved in subsequent system demonstrations.
Preparation of test plans will be initiated upon congressional approval and !
feature tests will start shortly thereaf ter.

.

System Development Tests. The spent fuel disassembly and consolidation
system is a mechanical system that must operate remotely. Although spent-fuel

,

rods have been pulled from assemolies in large quantities and some few assem- !
blies have been consolidated, this MRS system must operate on a production

|basis in a hot cell. Development tests already included in tne DOE's Proto- !

typical Consolidation Development Project will be performed concurrently with
design of this system to assure its operability and reliability. The current :

schedule for these tests (see Chapter 4.0 and Appendix C) calls for completion j
of most tests in time to provide confirmation of designs to be submitted with

:

the MRS license application.
|!

Prototype Demonstrations. . prototype demonstrations are planned for the |
sealed storage cask and the spent fuel consolidation / packaging systems. The ;.

'

sealed storage cask demonstration will consist of two phases. The first phase !
will be a short-term verification of t;.e cask thermal, shielding, and struc. |,

tural performance. The thermal and shielding tests will be done with a cask !

containing consolidated spent fuel. The structural performance tests will. :

include drop and impact tests. The second phase involves long-term tests to |
monitor the thermal and shielding performance with periodic iaspections to

,

measure any material or performance degradation, j
!

A spent fuel disassembly and consolidation demonstration is planned to !

demonstrate the capability of achieving the operability and reliability goals. !

All key subsystems will be tested, including fuel disassembly and packaging, !
radioactive scale collection, volume reduction of hardware, canister decontami- {,

nation, and associated handling apparatufM The scope and extent of any hot I

tests that may be needed will be determined from the results of cold tests.

f

|
t

|

|
,

I
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3.3 REGULATORY COMPLIANCE

The objective of the Regulatory Compliance element is to obtain

1) applicable permits from the State of Tennessee, local governing
i

bodies, and the Environmental Protection Agency (EPA); and 2) a
license from the NRC to receive, prepare, and store spent nuclear
fuel. This element identifies permitting and licensing requirements, |

ensures that the applications and supporting information for the.

required permits and licenses are filed with the EPA, state and local
agencies, and the NRC at the earliest feasible time and ensures that

appropriate regulations and agency standards applicable to the MkS :
facility are met.

3.3.1 Background

lhe MRS Program must comply with the requirements of the National Environ- j
mental Policy Act (NEPA), the regulations of the EPA and the NRC, and many
specific federal, state, and local statutes, regulations, and standards. In
addition, the DOE has developed standards for DOE-owned nuclear facilities that
are applicable to the MRS facility. The DOE and other federal requirements are
enumerated in Volume 2, Appendix C of this submission to Congress, Environ-
mental Assessment for a Monitored Retrievable _ Storage Facility. The DOE will
also comply with the applicable statutes and requirements of the State of
Tennessee and the local governmental entities.

The 00E is committed to provide a safe and environmentally acceptable
,

facility. The independent reviews and inspections specified in the regulatory
requirements will provide additional assurance that public health and safety,
environmental values, and socioeconomic impacts are adequately addressed during
design, construction, and operation of the MRS facility. The permitting and
licensing processes described below provide for review and approval by the
agencies involved and for involvement of the public and other interested

,

parties at various points in the processes.

The NWPA requires that the MRS facility, if approved by Congress, be
licensed by the NRC. The NRC has indicated that they intend to use 10 CFR 72
as the basis for licensing the MRS facility (NRC 1984). The purpose of the
licensing requirements is to protect the health and safety of the public and
the environment. The licensing process used by the NRC provides for informa-
tion dissemination to the public through NRC public document rooms and for
review and comment on the NRC draft Environmental Impact Statement by federal
agencies, affected state and local governments, and other interested parties.
In addition, the regulations provide for public hearings, as needed, before a ,

license is issued.
,
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Since the NRC requirements pertain to all activities from site characteri-

zation through design, construction, operation, and decommissioning, the DOE
has consulted with the NRC, as directed by the NWPA, during preparation of the
conceptual designs and the proposal. In addition, the NRC observed and pro-
vided comments on a 00E design review and a quality assurance audit of the
design process.

.

As a part of the conceptual design, a Regulatory Assessment Document was
prepared to document, to a degree commensurate with this stage of the design
process, the design features provided to ensure compliance with each require-
ment in 10 CFR 72. The Regulatory Assessment Document, Volume II of the
Conceptual Design Report (Ralph M. parsons Company 1985), references a pre-
liminary evaluation of off-normal events and the design features that will
provide for safe operation in spite of malfunctions or operational errors. The
radiological impacts of postulated accidents are documented in Volume 2 of this
submission to Congress, Environmental Assessment of a Monitored Retrievable
Storage Facility. The conclusions drawn from these studies are that the facil-

ity design will provide the requisite level of safety, and the radiological
impacts on the public will be well below EPA and NRC regulatory limits.

The reasons for these conclusions are:

The radioactivity content and heat release of the five- (or more)*

year-old spent fuel to be handled at the MRS facility are much lower
than that of freshly discharged fuel handled at reactors.

The release of significant quantities of radioactive material can*

result only from an energetic driving force such as high temperatures
or pressures which will not be present in an MRS facility.

The multiple barriers used to prevent release of radioactivity are*

metallic containers, reinforced concrete, and highly ef ficient
ventilation filters which are carefully engineered and tested and

which have been routinely used for this purpose for more than
a0 years.

The facility is designed to limit any dispersal from 1) very unlikely*

events such as major earthquakes and 2) events which must be antici-
pated, such as dropping a spent fuel assembly. ;

|The activities planned for regulatory compliance are summarized below. A 1

more detailed description of the plans for licensing the MRS facility with the I
NRC is contained in Appendix D.

3.11
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3.3.2 Planned Activities
.

The schedule for the Regulatory Compliance element is shown in Figure 3.3.
After approval of the MRS proposal by Congress, the 00E will arrange meetings
with the EPA, the NRC, and the State of Tennessee and' local governments to
discuss the plans for the facility and to obtain guidance on the requirements
to be met and the permits or licenses to be obtained. A regulatory compliance

,

plan will be prepared that will identify the times at which applications for
various permits and licenses are needed, the data that must be provided in
the applications, and the agencies that will issue the permits and licenses.
The schedule of activities to obtain the necessary data and to make applica-
tions will be included in the plan. This plan will be the primary mechanism
for providing guidance on regulatory matters to other program elements and for j

monitoring progress toward compliance.

State and Local Governments

State and local governmental requirements to which the MRS facility must
conform include land-use and zoning laws; air, water, noise, and solid waste
pollution control laws; hazardous waste disposal laws; transportation laws and
ordinances, including carrier statutes and vehicle permit laws; state and local
occupational and public health and safety laws; state environmental review
statutes; and specific statutes pertaining to preservation of environmental
values.

Speci fic permits and requirements will be identified early so that they
can be factored into plans for site and regional data collection, for facility
design, and for supporting utilities and the local infrastructure. Meetings
with state and local officials in the early stages of the program will
establish lines of communications that will promote mutual understanding of
needs and requirements.

The Environmental Protection Agency

The EPA is responsible for protection of the general environment and has
issued regulations for control of offsite releases of radioactivity, emissions
of pollutants to the air or water, and disposal of solid wastes.

The environmental standards for the uranium fuel cycle and management of
spent nuclear fuel and high-level wastes are contained in 40 CFR 190 and 191.
These EPA standards are implemented by the NRC through their regulations, spe--
cifically 10 CFR 72, and through issuance of a license for the MRS facility.

~
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Fiscal Year 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

Months from | 3

Congressional Appr. o 6 12 ta 24 30 3s 42 4e 64 so se 72 7s se so se 102 toa 114 120 126 132 tas
''' ''' '' ' ''' ' '' ''' ''' ''' ''' ''' ''' '

HEGULATORY
COMPI IANCE i

Permits

Licensmg _

|

Milestones
.

Permits Licensm9 EIS issued by NHC'

Receive Site Investigation Establish Procedural Agreement License Received from NRC.

w Per mits with NRC
Submit First Semaannual SAH Update

Complete Regulatory Degin Preparation of SAR
jCompliance Plan Submit Final Semiannual SAH Update ;Q Subnut First Topical Heports and Final Technical Specifications

] Receive Site utilisation to NRC
Permits Submit Preoperational Test Critenap Complete Safety Assessment and Test Results to NRC

G Complete Pernuttmg and SAR

y Submit First Annual SAH Update
g Submit License Application to N HC

. y LA Docketed

.

FIGilHE 3.3. Sclieilule for Regulatory Compliance

,
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The EPA has responsibility for implementing the Clean Air Act, the Clean
Water Act, and the Resource Conservation and Recovery Act. Since tne EPA dele-
gates its regulatory authority to their regional offices and in some cases to
individual states, coordination with these offices will be required. A listing
of the related federal statutes and regulations is' given in Volume 2, Appen-

~

dix C of this submission to Congress, Environmental" Assessment for a Monitored
Retrievable Storage Facility.

.

Interactions with the NRC

To ensure that the MRS facility is deployed on a planned schedule, it is
necessary that the DOE and the NRC reach agreement on the activities related to
licensing that will be required of each agency. As soon as possible after

congressional approval, the 00E will seek to enter into a Procedural Agreement
with the NRC on plans and actions that will foster cooperation on planning of
licensing activities including NEPA, and establish an open information exchange
between the DOE and the NRC. The existing Procedural Agreement between the DOE
and the NRC for the conduct of the geologic repository program serves as a
precedent for agreements on the MRS Program.

One objective of the Procedural Agreement is to provide for meetings,
prior to submitting a license application, at which appropriate management and
technical personnel of both agencies could discuss plans, review progress,
and facilitate the resolution of problems. The meetings will be open to the
public. Another objective is to obtain agreement that NRC staff will review
and comment on Topical Reports submitted to the NRC. The purpose of these
reports will be to receive an NRC staff evaluation before completion of design
and submittal of the license application, that the technical plans and analytic
techniques are adequate to meet the requirements foreseen by the NRC.

Based upon interactions with the NRC, the EPA, and the State of Tennessee,
the Regulatory Compliance element will develop guidance for the site

.

investigation studies and definitive design. This guidance will be included in
'

the Regulatory Compliance Dlan, and used as input to update the bases for
definitive design and to prepare a systems studies plan that specifies the
optimization and design trade-off studies to be perforned during the design,

Preparation of the NRC License Apolicationf

It will take about two and one-half years to develop all of the infor-
! mation required for the NRC License Application. Part 72 of 10 CFR requires
| that the application contain a Safety Analysis Report (SAR), an Environmental
'

Report, and a number of plans for operations. The design and safety studies

l
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will be carefully planned and scheduled so that the SAR contains a safety
assessment of the final design of all structures, systems, and components
important to safety. The Regulatory Compliance element will ensure that the
information required is available for preparation of the 'SAR at about the
midpoint in the design process. The license application will be submitted

about 4 months later.
.

The MRS program schedule assumes that the NRC review process will take
30 months from application to issuance of a license. Although a longer review
period may be required in the event of serious contentions which require exten-
sive hearings and appeals, a shorter period may be sufficient in the absence of
unresolved issues. The DOE believes that the scheduled 30 months is reasnnable
in view of the proposed pre-licensing interactions with the NRC.

NRC Requirements During Construction and Testing

After receipt of a license, the DOE will proceed with site preparation and

construction. During this period, the major NRC requirements that will need to

be addressed involve inspection and the assurance that quality standards speci-
fied in the design are met for purchased materials and equipment, and for major
construction and installation and that the conditions of the license are met.
The NRC also requires that an updated SAR be submitted semiannually throughout
the period.

The final semiannual SAR update must be delivered to the NRC no later than

3 months before spent fuel is to be received at the MRS f acility. The final
semiannual SAR update will be followed by a report to the NRC containing the
acceptance criteria and test results of the preoperational tests. This report

must be submitted at least 1 month before the intended date for receipt of

spent fuel.

After receipt of spent fuel, the preoperational tests will be continued in

one cell at a time to test each component and system required in normal opera-
tion. The throughput rate of the facility will be judiciously increased during
the hot demonstration period as more experience is gained in the use of the
operating procedures and in the operating characteristics of the processes and
equipment. All operations with spent fuel will be in accordance with the Tech-

nical Specifications approved by the NRC. In addition, the SAR will be updated

on an annual basis in accordance with NRC requirements throughout the opera-
tional phase.
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3.4 CONSTRUCTION

The objective of this element is to construct a licensed MRS facility
from the drawings and specifications prepared by the Design element.
Work to be undertaken in the Construction element includes procure-
ment of equipment; selection of contractors; improvements to the
site; and construction of the Receiving and Handling (R&H) building,

'

the storage facility, and the support buildings.

3.4.1 Background

The conceptual design completed for the MRS proposal includes drawings,
outline specifications for construction, cost estimates, and a construction

schedule. Evaluation of the information developed in the conceptual design
process leads to the conclusion that the facility can be successfully
constructed at any of the candidate sites. The construction schedule and plans
described below are based on the information developed in the conceptual
design.

3.4.2 Planned Activities

The schedule for the Construction element is shown in Figure 3.4. Con-
struction field work is nut scheduled to start until the NRC issues a license
for the MRS facility, Prior to receiving the license, procurement activities
will be initiated for specialized equiprent that require long lead times to

obtain, particularly the R&H building equiprent. This will ensure that
material and equipment are available to support field work.

Construction will begin immediately upon receipt of the license from the
NRC. The first step will be field work to improve the site so construction

of the R&H building, the storage facility, and the support buildings can com-
mence. Improvements to the site include clear''g the land, constructing roads
and railroads onsite and of fsite, grading, insr.alling drainage, installing
fences, and landscaping. Fabrication of special equipment to be installed in

the R&H building will also be initiated at this time.

Construction of the R&H building, the storage facility, and the support
buildings will follow site improvement activities. Design work to date shows
that the R&H building is on the critical path to completion of construction.
Therefore, R&H building construction will begin as soon as the needed site
improvements are completed. Actions to procure consolidation equipment will
also be initiated at that time.
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W
h NUMCONSTRUCTION

Milestones
.

C Prepare Long Lead item Bid Package Complete Site Mockup Facility

Sohcit Bids for R&H Building Equipment Begm R&H Building Equipment Installation

Begin Site Preparation Complete Consohdation Equipment Installation in
Mockup Facahty

Begm R&H Building Equipment Fabricauon

[ Complete Equipment and Controls installation
Begin Concrete Pours

Complete Construction

[ Begin Consohdation Equipment Procurement

f lGURE 3.4. Schedule for Construction
|
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Construction of the storage facillky and the support buildings will be
coordinated with construction of the R&H building. Included with the storage
facility construction are the concrete cask support pads to be used with the
sealed storage casks. The site services building will be constructed early
since it will contain a mockup area of the R&H building hot cell. Prototype
equipment will be installed in the mockup area for equipment testing and staff
training in a nonradioactive environment. '

,

Construction is estimated to be completed in about 50 months. The R&H
building is on the critical path. This schedule is based on 2 shifts per day
and 40 hours per week for each shift involved in constructing the R&H build-
ing. The schedule assumes no major work interruptions caused by bad weather
or labor disputes. Construction of the other support buildings and storage
areas is scheduled to be completed within the time-frame required for the R&H
building,

t

t

The equipment and structures of the MRS facility are designed to be con-
'

structed using standard materials and normal construction practices. There
will be no specialty items used in construction of the facility. There are
many construction contractors with the experience and capabilities required to
build the MRS facility. The quality requirements identified during the design
period will be implemented by the construction contractors. Inspections will

be planned and performed to conform with the QA plan and procedures. Quality -

assurance requirements will meet or exceed ANSI /ASME Standard fl0A-1.
,

'

3.5 TRAINING AND TESTING

The objective of the Training and Testing element is to provide a .

trained staff and a tested facility that can function together to
meet the MRS operating goals. Work to be undertaken in this element
includes reviewing the design for operability and maintainability,
preparing operations and maintenance manuals and procedures, monitor-

i
ing construction, performing construction acceptance tests, preparing ;

training manuals, and conducting preoperational systems tests. '

t

| 3.5.1 Background
| -

| The liission Plan for the OCRWM Program proposed that an MRS facility
' receive 2200 MTU of spent nuclear fuel prior to 1998 (00E 1985b). To accom-

plish this mission, it will be necessary to have a trained and experienced
operating staf f and an operating facility ready for routine spent-fuel receiv-

ing and handling operations by late 1996. All nandling, processing, and
storage equipment must also have been tested and operated successfully using
actual spent fuel by that time.

3.13



. .

3.5.2 Planned Activities

The schedule for the Training and Testing element is shown in Figure 3.5.
Activities in this elenent are designed to ensure that the MRS facility and
operations staff can safely perform their intended functions at the required
throughput rates and in a manner that is consistent with product quality
requirements. The training and testing plans will be part of the NRC license,

application and will be reviewed by the NRC.

Experienced operating and maintenance personnel will review the design for
operability and maintainability. They will then prepare the training docu-
ments, operating and maintenance manuals, and operational test procedures. A
number of these people, after becoming familiar with operation of the various
systems and components, will be assigned to train additional operating and
maintenance staff who will perform the preoperational tests. Others will be
assigned to follow construction of the various MRS buildings and systems, to
witness acceptance testing of these buildings and systems, and to become
familiar with their functions, features, and installations.

To allow early testing of fuel-handling equipment and systems and training
of the operators, the design of this equipment will be scheduled to permit
early procurement. Construction of the mockup area in the site services build-
ing will be completed and the mockup fuel handling equipment installed early in
the Co.nstruction sequence to support the onsite training and testing program,

lhe first stage of training and testing related to the fuel handling
operations will take place in the mockup area of the site services building. I
This area will be equipped with a full complement of cask and fuel handling I

equipment upon which operators and maintenance staff will be trained in remote
handling and remote maintenance procedures. Using this mockup will allow
remote handling operations to be tested at full .-,e in a nonradioactive
envi ronment . These prototypic tests will also permit modifications to be made
to either the equipment or the operating procedures.

A team of operating personnel who have been trained in the mockup area
will be qualified to perform the same tests and operations on a full complement
of equipment installed in one of the hot cells. The first tests and demonstra-
tions in the hot cells will not use spent fuel assemolies. If any problems
with operating or maintaining the equipment are observed, the deficiencies will
be corrected and the tests rerun until reliable operation is demonstrated.

These cold tests and demonstrations will be performed in succession in each of I
the remaining cells until each functions reliably. In addition, the operation
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of the radwaste and other systems and utilities will be tested. The test
acceptance criteria and test results will be submitted to the NRC for review

at least 30 days prior to planned receipt of irradiated fuel. i

'

After operation of the equipment in a cell has been successfully demon-
strated using dummy (nonradioactive) spent fuel, hot tests and demonstrations i

will be performed using spent fuel, again demonstrating successful operation !.

in one cell at a time. All systems will be demonstrated to be operational. [
Operating procedures and manuals will be revised, as required, throughout ;

testing and demonstration.
i

After the operating personnel are trained and qualified in the mockup area
for hot operations in the R&H building, the throughput rate of the facility

,

will be prudently increased. As the operating personnel become more familiar
with operation and maintenance of the receiving and handling equipment and with

'

load-out procedures to the storage facility, the processing times will be
reduced and the throughput will be increased to rates that conform to full- '

scale routine operations.

>

3.6 OPERATION ,

'The objective of the Operation element is to safely operate and main-
tain the MRS facility. The MRS facility operations consist of all j
activities associated with spent-fuel receipt, consolidation and can- ,

istering, temporary storage, and shipment to a repository. |

3.6.1 Background
i

As part of the conceptual design activities, the operations and mainte-
nance characteristics of the MRS f acility were analyzed. The analyses included [
evaluations of operating and maintenance activities, equipment reliability and j

maintainability, operating staff size and skills, materials and equipment ,

needed during operation (e.g., canisters, casks), and operating costs. These j
analyses, which were independently reviewed by persons with experience in the ;

design, construction and operation of nuclear facilities, formed a large part i

of the basis for the planned activities identified for this element. .

3.6.2 planned Activities i

!The schedule for operation of the MRS facility is shown in Figure 3.6
The facility will become operational following completion of hot systems test- i

ing in October 1996. The facility receipt rate will be gradually increased I

over a 15-month period to reach the planned throughput rate of 2500 to 3000 MTU *

per year (full-scale operation) in January 1998.
;

.
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Fiscal Year 1997 1998 2017 2018 2019 2020 2021 2022
,

_

Months from
Cent,ressional Appr. 126 132 138

i i 6 6

OPERATION ,, Y
- , ,.

/a,zmusmasas.encaus=2mm - -,:n-e e ama sw a sw.2 v

Milestones

p Facility Operational

Q Start Full Scale Operation

ip Complete Spent Fuel Acceptance

y Start inventory Reduction

All Spent Fuel Removed from MRS

FIGURE 3.6. Schedule for Operation

Spent fuel shipments to the repository will commence in January 1998 and :
will gradually increase to the planned rate of 2500 to 3000 MTU per year in '

2003. Full-scale operation will continue until 2017 when spent fuel acceptance
will cease and inventory reduction will begin. Facility operations will cease

when all waste stored at the MRS facility has been removed in 2022.

Shipments of spent fuel arriving at the MRS facility will enter the site
, through an inspection gatehouse. Following inspection, the shipment will be
| transported to the receiving and shipping area of the RSH ouilding. Here the

cask handling crew will remove the inpact limiters, personnel barriers, tie-

downs, etc. from the cask and vehicle. The cask will then be lifted from the
'

rail car or truck trailer and placed upright onto a cask transfer cart. The

rail car / trailer will then be surveyed for radioactive contamination and decon-
| taminated if necessary.

The transfer cart and cask are moved into the cask unloading room and
mated to a shielded process cell loading port. A shadow shield is closed
around the top of the cask, personnel leave the room, and a shielding door is

| closed, thereby shielding the cask unloading operation from the rest of the

3.22
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building. The remotely operated in-cell crane then removes the cell loading
port shield plug and the cover of the shipping cask. The fuel assemblies are
then remotely removed from the cask, identified, inventoried, and placed in an
in-process lag storage vault. After all fuel has been removed from the ship-
ping cask, the cask interior is checked for contamination, and cleaned if
necessary. The cask lid is then returned to the cask and the cell access port
is closed. The cask is surveyed for contamination and decontaminated if neces-

,

sary before being placed on the rail car or truck trailer for shipment.

In the shielded process cells, spent fuel assemblies are remotely removed
from the in-process lag storage vault, identified, and disassembled. The di s-
assembly operation consists of cutting off the end fittings and pulling the
spent fuel rods from the spent fuel assembly. The fuel rods are then consoli-

dated into a tight bundle and placed in a canister. The fuel assembly hardware
is shredded and placed in sealed drums for interim storage onsite in sealed
storage casks.

The canister of consolidated fuel is then filled with an inert gas. The
end cap is then welded on and the canister decontaminated, leak tested and
ultrasonically tested for weld integrity. The canisters of consolidated fuel
are then moved either to an adjoining lag storage vault for temporary reten-
tion, to a cask discharge port for loading into a sealed storage cask for

onsite interim storage, or to a cell discharge port and loaded directly into a
shipping cask for shipment to the repository. The disassembly, consolidation,
welding and testing operations, and handling of fuel assembly hardware are per-
formed remotely using cranes, robots, and master-slave manipulators. Viewing
windows and ciosed-circuit television are used to observe operations and for

visual inspection.

Decontamination and maintenance of in-cell equipment will be performed
remotely either in the process cells or in the maintenance cell. Contact
maintenance will be permitted in those instances when equipment can be suc-
cessfully decontaminated to an acceptable level.

Radioactive wastes generated during operation of the MRS facility will
f all into two general classifications: 1) high-activity wastes (HAW) requiring
remote handling and shielded storage, and 2) low-level wastes (LLW) and contact
handled TRU wastes (CHTRU) permitting contact handling and nonshielded storage.
Wastes requiring shielded storage will be packaged in sealed drums or canisters
and stored in sealed storage casks similar to those used to store spent fuel,
until they can be retrieved and shipped offsite for disposal. Low-level wastes
and CHTRU wastes that do not require shielded storage will be stored in a
covered, compartmentalized vault until shipment. All liquid radioactive wastes

3.23

- _ _ - _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _



- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

. .

!

resulting from decontamination or other onsite operations, will be concen-
trated, solidified in a concrete matrix, and packaged in sealed drums. $!o

radioactive liquid effluents will be discharged from the MRS facility.

To ensure that all spent fuel and waste packages are properly constructed,
tested, identified, documented, and inventoried, a dedicated staf f of opera-
tions inspectors, quality control inspectors, and quality assurance personnel

* will observe R&H building operations and ensure that operating procedures
adequately provide for quality.

A staf f of health physicists will be assigned to the R&H building to moni-
tor operations in radiation zones, perfom radiation surveys, direct decontami-
nation operations and prescribe special procedures and attire to be used when
performing work in radiation or contamination zones.

Storage facility operations consist of transporting empty concrete storage
casks from the cask manufacturing plant (not a part of the MRS facility) to the
R&H building, welding the outer lid on the cask after loading it with fuel or
waste, transporting the cask to the storage facility, and placing it on a stor-
age pad. As appropriate, casks will be connected to a monitoring system with
remote displays in the R&H building control room. The monitoring system will
monitor the cask liner temperature. In addition, gas samples and pressure
readings will be taken periodically from representative casks to verify con-
tinued integrity of the canisters of consolidated fuel. Removal of the can-
isters from the concrete storage casks for loading into a shipping cask prior
to transport to the repository will be the reverse of the above operations.

Air samples for radiation monitoring will be taken both inside and at the

perimeter of the storage facility to detect any unexpected release of airborne

radioactive materials.

| To support the storage operation, a sealed storage cask manufacturer will
be required to f abricate, cure, age, inspect and deliver up to a maximum of

about 30 casks per month to the MRS facility over a period of about 3 years.
It is likely that the manufacturer will construct a fabrication plant adjacent

to or at least near the MRS facility. It is estimated that a work force of
about 115 people will be required to perform these activities during this time
period in order to provide storage casks for 15,000 MTU of spent fuel and
associated waste.

The three major parts of the MRS facility are the receiving and handling
(R&H) building, the support f acilities, and the storage facilities. A total

plant operating staff of about 600 employees will be required when the plant is
operating at the planned throughput rate. About half of the operating staf f
will work in the R&H building. Their work assignments will be in the following
areas: hot cell operations; cask and material handling operations; maintenance
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and plant operations; nuclear material accountability; quality assurance,
quality control and inspection; health and safety; laboratory and sampling;
general support and administration.

The other half of the operating staff will work in the various support
facilities. Their work assignments will be in the following areas: mainte-
nance and shops; safeguards and security; fire protection; quality assurance;

I quality control; health and safety; laboratory and sampling; training; facil-
ities operations, transportation and general support; and plant management,
administration, and support. An operating staff of about 5 people will be
assigned to the storage facilities for emplacement and retrieval operations.

| During routine operation at the design throughput rate the MRS facility
will be operated continuously on a 24 hour-per-day /5 days-per-week schedule.
The facility will be in a standby mode 2 days per week. However, the MRS
facility design includes sufficient flexibility to allow the facility to adapt
to reasonable mission changes and/or operational perturbations. For example,
the four disassembly / consolidation stations permit routine operation at the
design throughput rate on a 3 shi fts-per-day /5 days-per-week operating
schedule. If need be, a cell can be taken out of production for an extended
period to permit equipment modifications, or it may be set up to accommodate a I
special batch of fuel while the other three cells, operating on a 7-day week,
can keep up the throughput until the fourth cell becomes available for rodtine
operation again.

3.7 DECOMMISSIONING

The objective of the Decommissioning element is to release the site
for unrestricted use after MtS operations are completed by decommis-
sioni (and decontaminating as necessary) all facilities and equip-
ment. Work involved in this element includes decomissioning the
sealed storage casks, the storage area, the R&H building, the pro-
tected area, the radwaste treatment facility, the analytical labora-
tory, the support facilities, and the limited access area for the MRS

facility, as well as disposal of the residual radioactive materials.

(a) The present plan for decommissioning the MRS facility assumes a starting !

point when the facility is no longer needed to accept spent fuel from futilities for packaging and shipment to the first repository. This plan j
may change depending on whether the MRS facility is used to service
another approved repository or if the facility is put on a str 'by basis
for possible involvement in waste retrieval operations as Oguired under

,

Section 122 of the NWPA. !
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3.7.1 Background

The Criteria for Decommissioning,10 CFR 72.76, state tnat an MRS facility
shall be designed for decommissioning. In consideration of this, the concep-

tual design for the MRS facility includes provisions to:

facilitate decontamination of structures and equipmente
.

minimize the quantity of radioactive wastes and radioactively con-*

taminated equipment

facilitate the removal of radioactive wastes and radioactively con-e
taminated materials at the time the facility is being permanently

-

decommissioned.

To identify how the decontaminating and decommissioning could be accom-
plished, a decommissioning plan for the conceptually designed MRS f acility was
prepared. The decommissioning plan describes practices and procedures for
decontaminating the site and f acilities and for the disposal of residual radio-
active materials. The proposed decontamination practices and procedures are
designed to ensure that the decommissioning activity and the decommissioned
facility will not jeopardize the safety of the public.

3.7.2 Planned Activities

The schedule for decommissioning the MRS facility is shown in Figure 3.7
All buildings and internal components will be decommissioned after all spent
fuel and waste packages have been removed. However, complete removal of all
structures, particularly the R&H building, is not planned. The R&H building
will be designed to facilitste the entire decontamination and decommissioning
efforts. Those f acilities and equipment that cannot be decontaminated will be
packaged and shipped to a final disposal site. Following thorough decontami-
nation of the R&H building and disposal of items that cannot be decontaminated,'

permanent decommissioning will be accomplished by disposal of the major equip-
ment that is not contaminated.

The decommissioning effort is divided into phases. The phases overlap to
provide continuity of the decommissioning work. The first phase consists of

decontaminating and decommissioning the sealed storage casks and those portions
of the R&H building that are not needed for the load-out operations (e.g., the
disassembly cells). As the waste is removed from the sealed storage casks for
shipment to the repository, the casks will be decontaminated and decommis-
sioned. Since the spent fuel and waste are placed in sealed canisters before
being emplaced in the sealed storage casks, it is expected that little or no
decontamination of the casks will ne required. The radioactive waste treatment
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Fiscal Year 2018 2019 2020 2021 2022 2023 2024 2025 2026

DECOMMISSIONING M Y Y

,

Milestones

[ Start SSC Decommissioning

f { Start Disassembly Cell Decontamination j

l
p Start R&H Building Decommissioning

{ Complete SSC Decommissioning

[ Complete Storage Facility Decommissioning

{ Start Support Facility Decommissioning

G Complete MRS Facility Decommissioning

FIGURE 3.7 Schedule for Decommissioning

f acility and analytical laboratory within the R&H building will be kept in
service to support this decommissioning effort. This phase is expected to take
4 years to complete.

The next phase consists of decommissioning the remainder of the R&H build-
ing including the radwaste treatment facility and the analytical laboratory.

qThis phase is not expected to start until all spent fuel has been removed from
the MRS facility. Also included in this phase will be the decommissioning of
the remainder of the protected area. This phase is expected to require
approximately 4 years beyond completion of the first phase.

The final phase consists of decommissioning the support facilities and the
limited access area for the MRS facility. Since radioactive materials will be
excluded from this area of the MRS facility during the life of the facility,
the decommissioning effort for this area is expected to consist of simply dis-
mantling and removing these facilities and restoring the site.

Disposal of the decontamination and decommissioning wastes will be con-
sistent with the requirements for disposal and the disposal methods in exis-
tence at the time decommissioning begins. The details for decommissioning

3.27
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activities will be described in the decommissioning p1an to be submitted to the
'NRC as a part of the license application.4

!

3.8 INSTITUTIONAL INTERACTIONS
,

The objectives of the Institutional Interactions element' are: 1) to !

ensure timely and full information exchange and appropriate partici-
pation between and among the DOC, the public, the state, and local
officials relative to the further development and operation of the
MS facility; and 2) to ensure that state and local governments
receive fair and reasonable financial assistance for the ef fects of ;

construction and operation of the MS facility, as described in the |

MS proposal to Congress.
;

3.8.1 Background
i

Information exchange on the MRS Program between the DOE, the State of
;

Tennessee and local officials, and the public began in the spring of 1985. At '

that time a grant was given to the State of Tennessee (which subsequently ;

shared it with potentially impacted local governments) to study the DOE basis
.

for, and proposed actions in, the MRS Proposal to Congress. The intent of this '

grant was to allow the DOE to benefit from comments from the state and to
enable the state to provide a studied judgment on the MRS Proposal to Congress. |

The 00E has shared information with state and local officials and has
participated in a number of public meetings and meetings of task -forces estab- !

lished by state and local governments to study the MRS Proposal. In return,
,

the state and local governments have provided the DOE with information that was {considered in development of the proposal. Documentation for the MRS Proposal
was provided to the State of Tennessee for early review before it was submitted

'to Congress.

3.8.2 Planned Activities
[

The activities in the Institutional Interactions element are of such
'

importance that they have been thoroughly described in the MRS proposal to
Congress. They include initiating and establishing Consultation and Coopera-

. tion (C&C) Agreements with the State of Tennessee as required by the NWPA; !
establishing an effective working relationship with state and local govern- I

ments; providing mechanisms to assure the public that safety and environmental
quality will be protected during the operation of the facility and transpor- i

tation of spent fuel; and providing appropriate and reasonable assistance to
'affected government units.
;

3.28 '

I

____ _ _ ____.__ __ _ _._ _ _ _ _____ _ ._________ __ ___ _.._ __.___..___.



. -. .. . - -

. .

.

Immediately following congressional approval of the MRS Proposal, the DOE
will initiate interactions with the State of Tennessee directed toward estab-
lishing formal C&C Agreements for MRS activities. These agreements are expected
to be signed within six months af ter approval of the proposal, as shown in Fig-
ure 3.8. It is anticipated that the local governments will work with the state
to determine the nature and extent of their involvement in these agreements.

A public information program will be established to provide information on
the MRS facility. This public information program will not be limited to the
State of Tennessee, but will also address the national public information needs
of the improved-performance waste management system, which includes the MRS
facility. The MRS public information activities will be part of the coordi-

nated OCRWM public information plan.

For specific details of the proposed interactions, the MRS Proposal to
Congress should be reviewed.

Fiscal Year 1986 1987 1988 2025 2026
,

Months from |
!

'

Congressional Appr. O 4 12 18 24 30
,

I 4 i | i i I '

INSTITUTIONAL
INTERACTIONS

..

r

Milestones
,

y sign Consultation and Coooeration Agreements

'

FIGURE 3.8. Schedule for Institutional Interactions
i

L

3.9 PROGRAM MANAGEMENT

t

The objective of the Program Management element is to manage the MtS
Program in such a manner that program objectives are met within
safety, quality, cost, and schedule goals. The work involves organ-

'izing, staffing, monitoring, controlling, and reporting all program
activities.

3.29
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3.9.1 Background

The DOE has established a project management system for programs that
Ihave a special significance in terms of national importance, exceed a specific

dollar value (normally facilities with acquisition costs of $200 million or
more), and are identified by DOE upper management as requiring special atten-
tion in project planning and control . Such projects are designated as Major

'

Systems Acquisitions. The MRS Program has been designated as a Major Systems -

Acquisition and thus will be managed in accordance with the requirements of the '

00E Project Management system (00E 1983b). The DOE project management system
was developed primarily for the management of projects that are executed by |
the DOE Operations Offices, and is therefore well suited to the management and j
control of the MRS Program.

.

3.9.2 Planned Activities

A schedule of planned activities for the Program Management element is "

shown in Figure 3.9. An MRS Project Office within the Oak Ridge Operations
Office will be established and staffed upon congressional approval of the tRS |

proposal. Initial activities of the MRS Project Office will include finaliza-
j

tion of the acquisition strategy for contracts involving design, construction,
and operation of the facility. Maximum utilization of the private sector will '

be assured through competitive procurements for contractor-supplied goods and
services, where possible. >

;
2

Fiscal Year 1986 1987 1988 2025 2026 f

Months from | ,

Congressional Appr. 0 6 12 18 24 30, !

n s a s s e s- i

.
'

PROGRAM
MANAGEMENT :,

T,.

,,

i

Milestones
~

y Management Control System Established

5f7 Award Maior contracusi ;

FIGURE 3.9. Schedule for Program Management
;

i

3.30 |

:

f
'

. . -__. - __ __ _ , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ . _ _ _ _ _ _ _ _- - -



. .

A DOE management structure was estaolished and staffed for development of
the MRS proposal. This structure will require expansion and additional staff-

ing for implementation of the MRS program if it is approved by Congress. The
principal addition will be the creation and staffing of the MRS Project Of fice
in Oak Ridge, Tennessee. These staffing additions will not result in a sig-
nificant increase in the overall management resources required for OCRWM
activities and will not deplete the management resources for the other DCRWM.

programs (e.g., repository program).,

The principal contractor manpower needs are for design, construction and
facility operation. Nuclear related experience will be necessary. Designers
(about 250) will be needed primarily for the period from FY 1987 through
FY 1990. The maximum manpower required for construction is about 700 workers.
Construction will extend over about a 4-year period ending in FY 1995.
For operation of the MRS facility a staff of about 600 individuals will be

required. These manpower requirements are modest and there are many firms |

qualified to perform these functions. A significant pool of qualified workers
already exists in the area of the proposed MRS site.

A project management system will be developed and implemented that meets
the requirements of the DOE Project Management System for major system acqui-
sitions (00E 1983b). Supporting management procedures will be developed and
implemented for control, monitoring, and reporting progress of program
activities.

A Quality Assurance Prcgram consistent with the applicable QA criteria
of 00E Order 5700.6A (Quality Assurance), the NRC's 10 CFR 50, and ANSI /ASME
Standard NOA-1 will be established and implemented. All quali;y-related

activities of the program will be planned, scheduled and documented to provide
objective evidence of procedural adequacy and compliance. Quality overview
will be provided by the OCRWM headquarters Quality Assurance Manager. To
ensure that the proper degree of attention and authority are provided to QA in

all MRS Program activities, the Quality Assurance Manager will report directly
to the MRS Program Manager and will not be given any competing assignments. A

clear line of responsibility and authority for 0A throughout the program will
be established and maintained.

The OCRWM has developed an overall Systems Engineering Management Plan
for all of its activities. A System Engineering and Configuration Management
activity will be established to implement the OCRWM Systems Engineering Manage-
ment Plan and to expand and extend it to the MRS Program. This activity is
responsible for developing and maintaining the MRS Program technical baseline
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documentation. These baselines will initially consist of the Systems Require-
ments Document, the System Design Description, and a System Studies Plan.
The MRS Program technical interfaces with the transportation program and the
repository program will be documented, and subjected to change control proced-
ures to ensure that proper, up-to-date design information is available to all
system participants.

A Program Planning and Control activity will be established to maintain.

program schedules, measure and analyze performance, and provide budget and
schedule forecasting. This activity will support the Systems Engineering and
Configuration Management function in analyzing schedule compatibility with the
transportation system and the repository programs.

3.10 MASTER SCHEDULE
'

This section describes the MRS Program master schedule, and discusses the
critical path. The schedules discussed in Sections 3.1 through 3.9 were taken
from the program master schedule shown in Figure 3.10. They showed the program
milestones by program element The program elements are all interdependent, so
that information developed in one element is needed to complete milestones in

'

other elements. The program master schedule, Figure 3.10, shows major con-
straints as vertical dashed lines. The milestones at arrowheads cannot be
completed until af ter the connected milestones are complete. The figure also
shows the critical path to facility operation. For activities on the critical

path, extensions of the time for their completion potentially delays facility

operation day-for-day.

For these activities, extra effort was expended to veri fy the reasonable-
ness of the time estimates. The construction schedule is based upon a detailed '

analysis by the architect-engineer of the many parallel and sequential activ- [
ities that would occur during construction. The licensing schedule and its '

uncertainties were discussed with the NRC staff. The NRC staf f agrees that
30 months is a reasonable planning base, recognizing that only their review
schedule, and not the schedule for public hearings, is under their control.
The MRS facility, as designed, does not require research in unproven areas of ;

technology. Thus, the DOE has confidence in the schedule.
'

Sections 3.1 through 3.9 provide detailed discussions of the milestones
for the individual elements. Discussion here will concentrate on the critical
path and the constraints which led to identification of the critical path.
Following congressional approval, the critical path .intially goes through the '

Design element. The two critical early activities are 1) confirmation and
'collection of site data for design and 2) award of major contract (s). While

;

3.32

. . _ . .



___ . . . ,

,

. .

I'
-| '

.l_'_"|I,
_

'

I
.,I-} -

j

i
}1}f t| l'*

i'

i ||. g },fj. j

,,
lul);!

r@'
-

,i 1

! 'i; ! 1,'I I ! 2 3!!!!|| jj[1
- -

I'

i
-

| |ii 8
3

|| -
"

1

8' le ". ,

I E 8

i l}i
-

i
91 . _ * _

i' l], I i
**

; .: ; .] __<

_I!!
. . ,

I1 ! - ! }{
,

|
-. n

o

s
_

.

! - :
,

i ! -

jjj. j' p}
. ! i'

! -| III, p
~

-; a -.5-
! - 1 ! i

! 1 | l}
- !.

r i|,
! ! 8

1 1

. I
. 1 |ij,., j w.i.,..t: r 91t :

-
-

,

1 ijgjf . ,
3

m . ,
<

i , 1, s
a

1 19 |<1.v ..,.-q.,, .

!! }<!!!
, , ,

!- |} g i1 .

- -

11 ;|
. -jjj

. i
-. }l, ,

1 3 . j $,, 3 5.,
3, })i

- :--. 3.

i
- -

, , - 2 1 .| 1
''.r-'

< :. -

.,

_.' ; .- i T
1}

, -;_.
E. I j1 >' l'f

| lii' ! n y; ei ,

t i[ l i- E-

| f_ '| <1, j'
-,

' ' *

,}. - , s _ . , _;

' | }| l
~ # "

! -

|1 j, - i, i ,. . . y
i . j e. 13 .. . ., . ,; 3

.. ..

-;
. , J .- -

i _.; -

fj'=I }a J'I!
le'I 'j*

.. J.I..p...;
3ju w; .

:;je}
ri 2 .y

I.
.

24;
.

2 -

:I | }.
,

_ 3;_ i-2

. . l }.
' '

' 'Ia ,

i
| f

a, . ..,

I'2 '
*

<

+t | - t

8 '

p......|;) ......}J |
n |{| {

. s
5 -

g

1 1$
~

2
. . ~j. .liy - :-

i.g . ..

-,.
. , _ _ .

I - I b
< g

. - ||
, ! ,|

*

, , i,

j %jjj| )lj 1, l ,}j _. j .
. ,,

-, s. i. i ,_~

1.. ;. , .

3, 1 ii .
.i..

. ..f; .[| }}%. f
... ...............;..;-

r i.> 3:. % !11.|.}i..J... h ...... 3-

-J t 'l .,...-- 1' ; --L!!

" '*-

--
--

i

! '!-== . .b. . . -

''
.

!
9,

I. f I
F

-
2

|* I -
E'

1

. || |.,

i l' } ! p| I !jl }
1: } fil , li rw.k|I|j i

I! . ij ij j ti ,i 1. .:

___ _ _ __ .



& _ u = - - _. 4 _sn m ._ ._- . _ ., ,_.uu , _ _ . 1.- __ a. _
-

. .

,

i

extensive site data is on hand and needs only to be verified, additional geo-
technical data will need to be collected for the foundation designs and (Or +

the Safety Analysis Report to the NRC. Site investigation permits might ta
required to collect the additional environmental, geologic, and hydrologic
data. Data collection is scheduled to take approximately ten months. The tan-
month period is considered to be a reasonable amount of time to obtain this
standard design information because extensive data already exists from excava- !

tion and design for the canceled Clinch River Breeder Reactor.*

Procurement of the major contractor (s) is scheduled to be initiated imme-
diately upon congressional approval of the MR$ proposal, Procurement is on
an expedited schedule. The initiation of design activities is not dependent
upon having complete site data, so that design and data collection can proceed
simultaneously for several months.

It is planned that sufficient information will be available by the mid-
point in the design to complete the design input to the license application.
The key inputs are safety assessments of the site and the MRS facility. These
assessments are required to complete the Environmental Report and the Safety
Analysis Report. These reports are the most time-consuming of the efforts
required to prepare the license application. The NRC review of the license
application and the potential hearings held by the licensing board then become ,

the critical path activities. They are expected to take about 30 months,
during which time the remainder of the design work will nave been completed.
Extensive coordination and consultation between the NRC and DOE staffs, which
was begun during the preparation of the MRS proposal, is expected to limit the
number of environmental and safety issues which will arise during the license
review.

The 00E will not initiate construction of the MRS facility until a license -

is received from the NRC. After receipt of the license, site preparation and

construction can begin. Construction of the R&H building becomes the critical
path because of its size and the need to sequentially pour ' concrete for one
floor of the R&H building at a time and then cure and_ remove the shoring of the
upper floors before installation of services in the lower floors. The comple-
tion of the building constrains the installation of the handling, disassembly, I

and consolidation equipment in the R&H building, t

The procurement and demonstration of reliability of the d:sassembly and
consolidation equipment is important to achieving the schedule. However, it is i

not on the critical path because it appears that sufficient time exists from
;

the completion of design (which constrains procurement of all long-lead-time
items) to installation of the equipment in the R&H building.

I

,

1
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Operator training cannot take place in the mockup training facility until j

the equipment is installed. However, there is sufficient time for training, so j
that construction remains on the critical path until the major equipment, ser- '

vices, and controls are completely installed in one of the R&H Duilding receiv-
ing and handling cells. At this point the operators will have been trained on
prototype equipment in the training facility and will be ready for a complete '

systems check on the first receiving and handling cell. The preoperational,

systems tests then remain on the critical path through the completion of the
operational demonstration. During this testing and demonstration period, con-
struction of other facilities will proceed, and each building or system will be

i

accepted from the construction contractor as it is completed. '

Operational testing and demonstration is scheduled to take 16 months.
Demonstration activities include both cold and hot testing: a series of cold
systems test; operations using spent fuel to test the waste treatment systems,
shielding, and remote operations; and the ramp-up to significant processing '

rates. The facility is scheduled to be operational 123 months after congres-
sional approval (in October 1996, if approval is received in July 1986). The
ramp-up to full-scale operations is scheduled to take about 15 more months,
until January 1998.

i
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4.0 INTEGRATION PLAN

;

This chapter discusses the interfaces and integration of the MRS Program
with the schedules of other 0CRWM programs and with other storage and disposal
facilities authorized in the NWPA. !

.

The analysis of the integration of the MRS schedule for compatibility with
the schedules of the other DOE waste management programs, e.g., the reference
schedule for the first repository (D0E 1985b) and the transportation program
schedule (DOE 1985c), is based on congressional approval of the MRS proposal by
July 1986. Both technical and administrative interfaces were considered. The
schedules of the other programs were reviewed to determine their compatibility
and constraints. In some instances, integration of the MRS facility into the
waste management system will require additional or changed activities in the
other programs. For example, additional early definition and configuration
control of technical interfaces involving waste forms and shipping casks will
be required. -

i

To ensure the required and continued functional integration of the waste
!

management programs, the DOE is preparing a Systems Engineering Management |
Plan. This plan will implement a systems engineering approach to the integra- !
tion of the repository program, the transportation program, and the MRS
Program. The plan includes preparation of documents and management procedures
to describe the waste management systems in terms of its component facilities; i
the allocation of functional requirements of the system to its components;

i

establishment of technical baselines, including interface requirements, and i

change control procedures for each component; and provision for management
assessments and reviews. In addition, the current OCRWM management system
provides a disciplined cost and schedule control capability that ensures !effective program management. The following discussion of interfaces and )
schedule integration is based on the integrated waste management schedule
presented in Figure 4.1.

1

The Idaho National Engineering Laboratory is conducting a Prototypical )
Consolidation Demonstration Project which will demonstrate rod consolidation,
canister welding, and non-fuel bearing component volume reduction techniques.
Although this project was initiated to support the design of the surface
facilities at the first repository, its results will be used for the MRS
facility, if approved by Congress.

The Prototypical Consolidation Demonstration Project will provide confir-
mation of MRS design concepts and identify potential problem areas requiring

,

resolution. The MRS facility design will be completed shortly after the {completion of the demonstration project. |

4.1
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. .

The transportation system schedule for the design of shipping casks is
compatible with the MRS design data needs for cask interface and handling
information. However, joint control with the transportation program of cask
interface configurations must be established at the start of MRS design.

The schedule for the advanced conceptual designs for the repository will
not be affected by the integration of an MRS facility into the system.
However, the surface f acility design requirements will be simplified because-

the MRS facility will do much of the spent fuel packaging currently included in
the repository program plans. The site for the repository will not be selected
until 1991. Currently, each repository program is considering a different
configuration of waste canister and disposal container. The t1RS design will be
sufficiently flexible to accept whichever physical configuration is required
for the selected geologic medium. An OCRWM Waste Package Coordination Group is
currently studying the possible design of a common canister. An agreement
between the MRS Program and the repository program on an envelope of possible
waste canister designs will be reached by December 1986 to meet MRS and reposi-
tory design requirements.

The DOE's Commercial Spent Fuel Management Frogram is developing spent
fuel storage and consolidation information. The particular areas of interest

to the MRS Program are:

* The NUHOMSI3) dry storage demonstration (in conjunction with Carolina
Power and Light Co.) in concrete modules. This program was started
in March 1984 and will be completed in September 1987. The program
will demonstrate dry storage of PWR spent fuel assemblies in metal
casks inside concrete modules. Confirmation of heat transfer,

shielding design, and dry storage will be obtained.

The Dry Rod Consolidation Demonstration (in conjunction with Virginiae

Power Co.). This program was started in June 1985 and will be com-
pleted in February 1988. The program will demonstrate dry consoli-
dation of about 100 PWR spent fuel assemblies at INEL, followed by
dry storage in two metal casks. The stored fuel rods in canisters
will be used to validate and qualify heat transfer codes for applica-

tion to dry storage of consolidated spent fuel rods.

The MRS Program will monitor these programs for compatibility with MRS designs.

|

1

(a) Nuclear Horizontal Modular Storage (NUHOMS) is a cnncrete storage module j
housing a double-sealed metal cask containing up to seven intact PWR i

assemblies. |

4.5 |
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In early 1984, the DOE issued a broad Program Research and Development
Announcement aimed at identifying and researching various concepts that would
enhance the overall performance of the waste management system. The majority
of the concepts being evaluated under the Program Research and Development
Announcement address various hardware developments that could be applied on a
system-wide basis to enhance system efficiency and reduce system costs. These
concepts include the use of various spent fuel canister shapes and configura-
tions, the system-wide usage of extra large shipping casks, the evaluation ofa

a mobile fuel rod consolidation system for at-reactor consolidation, and the
feasibility of metallic cask systems for storage, transportation and disposal
purposes. The preliminary results from these studies indicate that system
benefits can potentially be accrued from the implementation of some of these
concepts. The final results of the studies are not due until early 1986. When -

the studies are completed and their findings fully evaluated, those features-
having sufficient merit will be considered for further development and possible
application in the waste management system.

The transportation program schedule for providing the first operational
reactor-to-MRS facility shipping cask is compatible with the MRS Program sched-
ul e. The MRS Program will work with the transportation program to ensure that
the transportation system cask fleet procurement schedule meets the waste
management system shipping needs.

The shipment of spent fuel from the MRS facility to the repository is
dependent upon the existence of the large rail casks suitable for dedicated
trains. The date by which the transportation program will be ready to initiate
such shipments (see Figure 4.1) is also compatible with the MRS Program sche-
dule. MRS facility spent-fuel shipment rate requirements will be coordinated
with the transportation program upon approval of the MRS proposal by Congress.

The MRS facility operation will conclude with shipment of the last stored
spent fuel to the repository in the year 2022. The MRS f acility will then be
decommissioned.

In summary, the schedule for the waste management system with an MRS
facility as an integral component of the system has been thoroughly analyzed

| and the MRS schedule integrated with those of the other system components. The
DOE has also established management systems and procedures for controlling the
interfaces in the development and operation of an improved performance waste
management system.

4.6
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5.0 FUNDING PLAN

The NWPA requires that the MRS proposal shall include "...a plan for the

funding of the construction and operation of such f acilities, which plan shall
provide that the costs of such activities shall be borne by the generators and
owners of the high-level radioactive waste and spent nuclear fuel to be stored
in such facilities." The NWPA also establishes "...a separate fund, to be,

known as the Nuclear Waste Fund"..."for purposes of...the identi fication,
development, licensing, construction, operation...of any... monitored retriev-
able storage facility constructed under this Act."

The DOE has considered different approaches to fund the MRS Program
including the imposition of special charges on owners and generators of high-
level waste and spent fuel in lieu of using funds from the Nuclear Waste Fund.
Based on the analyses and supporting information presented in Appendix E of
this Program Plan, the DOE is recommending that the MRS Program be financed
through the Nuclear Waste Fund. With this approach, all generators and owners
of high-level waste and spent fuel will pay for the MRS facility through the
fee of 1.0 mill per kilowatt hour of electricity generated as specified in
Section 302(a)(2) and (3) of the NWPA.

The proposed approach of financing the MRS facility through the Nuclear
Waste Fund is administratively simple and conforms with the philosophy and
provisions of the NWPA. Furthermore, the MRS facility confers benefits dir-
ectly or indirectly to all contributors to the Nuclear Waste Fund through
improvements in waste management system development, deployment,. integration
and performance, and through provision of a cost-effective capability to accom-
modate potential repository schedule changes (Volume 2, of this submission to
Congress, Environmental Assessment for a Monitored Retrievable Storage
Facility, Part 1, "Need for and Feasibility of Monitored Retrievable Storage").

The plan for funding the MRS Program is as follows:

1. The MRS Program will be financed through the Nuclear Waste Fund.

2. Although the federal waste management system is self-financing, the
amount of money allowed to be spent from the Nuclear Waste Fund is
governed by the federal budget process. The NWPA requires that a
budget be submitted for the Nucler.. Waste Fund and that appropria-
tions be subject to triennial 7.athorization. A Fund Management Plan
(D0E 1984b) has been developed for implementation. The budgeting and
financial management of the MRS Program will be in accordance with
the DOE Fund Management Plan.

5.1
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3. Each year, the annual costs from the most recent update of the MRS !

Program cost estimates will be converted into a budget request and
incorporated into the overall Nuclear Waste Fund budget request.
This budget request will go through the federal budgeting process
and be subject to congressional authorization and appropriation. ;

4 Disbursement of authorized and appropriated funds for the MRS Program .

will be controlled and reported according to DOE Order 2200, "Finan--

cial Management of Civilian Nuclear Waste Activities" (D0E 1984c).

5. The DOE will continue to conduct an annual review of the 1-mill per
'

kWh fee for waste disposal to determine whether the revenues will be
sufficient to finance the total system costs of the federal waste

management system, including the cost of the MRS facility. If it is

deterr..ined that the fee is inadequate to assure full cost recovery,

an adjustment to the 1-mill per kWh fee will be proposed.
4

The life-cycle cost of deploying, operating, and decommissioning an MRS
facility employing the sealed storage cask d
Tennesseeisestimatedtobe$2.9 billion.gsignattheClinchRiversiteinHowever, this 1.ife-cycle cost
includes the cost for the necessary preparation and packaging of spent fuel [
prior to emplacement in a repository. With the transfer of this function from |

the repository to the MRS f acility, the reduction in the cost of spent fuel i

preparation and packaging facilities and operations at the repository is
estimated to range from $1.0 to $1.4 billion. In addition, the change in the

'

cost of spent fuel transportation with the proposed MRS facility in the federal
waste management system is estimated to range from -$0.1 to +$0.1 billion. !
Thus, the net increase in federal waste management system life-cycle cost with j

the proposed MRS facility in the system is estimated to be in the range of !
$1.4 billion to $2.0 billion.

According to the 1985 fee adequacy review (Engel 1985), total waste
management systems costs, excluding an MRS facility, range from $24.5 to
$30.6 billion in constant 1985 dollars. ( An inflation rate of 3.8% was used to
convert the cost estimates in the 1985 fee adequacy review from constant 1984 ;

dollars to constant 1985 dollars.) Therefore, the increase in the total system
cost is between 5". and 8',, which is within the uncertainty of current estimates !

of total system cost without the MRS facility. Appendix E, Section E.5.4, ;

discusses total system cost changes more fully. !

i

Based on results of the 1985 fee adequacy review, and the DOE's assess- L

ment of the projected growth of the U.S. nuclear economy, the Nuclear Waste

s

(a) All costs and funding requirements presented in this chapter are quoted in
1985 dollars.

!

5.2
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Fund generated by the current 1-mill per kWh fee will be adequate for funding
the improved-performance waste management system (including an integral MRS
facility). Consistent witn the funding plan described above and with past
practice, the annual review of fee adequacy for FY-1986 is currently being
conducted, using updated waste management system cost estimates and revenue
projections. If this review should indict.te that the 1-mill per kWh fee does

not generate sufficient revenue to achieve full-cost recovery for the improved
performance system and if the improved performance system is approved by.

Congress, an adjustment to the fee will be submitted for congressional
approval.

Table 5.1 presents the annual funding schedules for the proposed MRS
Program. The funding authority required through 1996, when operation starts,
is about $1 billion, including about $700 million in capital funds for facility

design and construction. The annual funding requirement will be heaviest
during the construction and initial operation years of 1991 through 2001,
ranging from about $80 million in 1991 to about $190 million in 1993. When the
MRS facility is in steady-state operation, the annual funding requirement is
estimated to be about $70 million per year. The funding requirement for
f acility decommissioning is about $80 million.

Cost data for the six site-design combinations, and the methods and

assumptions used for cost and funding evaluations are discussed in Appendix E.

.
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TABLE 5.1. Estimated Annual Funding Authority Required
for the MRS program (a)

Fiscal Millions of
Stage or Item Year 1985 Dollars (b)

Congressional approval 1986 7

1987 25*

1988 37
1989 39
1990 40

Construction be9 ns 1991 791

1992 164
1993 191

Training begins 1994 188
Construction complete 1995 131
Operation starts 1996 97

1997 112
Full-scale operation 1998 133

1999 127
2000 125
2001 86
2002 72
2003 71
2004 72
2005

71 ).(c.

. .

2015 71
2016 72
2017 60

Start decommissioning 2018 25
2019 25
2020 26
2021 27

All spent fuel removed 2022 26
2023 21
2024 18
2025 14

Complete facility 2026 9

decommissioning
i

TOTAL MRS FACILITY 2900
|

| (a) Source: Appendix E.
(b) Rounded.
(c) Identical pattern (72, 71, ...) for intervening

years.

5.4
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7.0 GLOSSARY

ALARA - as low as reasonably achievable.

ANSI - American National Standards Institute.

ANSI NOA-1 - American National Standards InsHtute Quality Assurance
Requirements for Nuclear Facilities.

j ASME - American Society of Mechanical Engineers.

canister - The first material envelope surrounding a waste form (e.g., spent
fuel rods) to provide containment f or handling and storage purposes.

CFR - Code of Federal Regulations.

consolidation - The disassembly and packaging (reconfiguration into a close- :
packed array) of spent fuel rods to achieve volume reduction, thereby
reducing the space required for storage, transportation, or disposal.

|container - A metal barrier placed around a waste canister prior to disposal to '

meet the requirements of 10 CFR 60. The container provides the second
level of containment.

|
containment - The sealed isolation (complete retention) of radioactive waste I

within a designated boundary or vessel in a manner that prevents its
release to or contact with the surrounding environment,

decommissioning - The removal from service (at the end of its useful 1ife) of
an MRS facility and its related components in accordance with regulatory
requirements and environmental policies.

decontamination - The removal of radioactive material from an MRS facility, its
surrounding soils, and its equipment by washing, chemical action, mechan-
ical cleaning, or other techniques.

disposal oackage - The primary container that holds, and is in contact with,
solidified high-level radioactive waste, spent nuclear fuel, or other
radioactive materials, and any overpacks that are emplaced at a
repository.

00E - U.S. Department of Energy.
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00E-0CRWM - Office of Civilian Radioactive Waste Management, U.S. Department of
Energy.

dry storage - Storage of spent nuclear fuel or high-level waste surrounded by
one or more gases (e.g., air, argon, helium) and no use of cooling liquids
(e.g., water).

EA - Environmental Assessment. !*-

EIS - Environmental Impact Statement.
;

ER - Environmental Report.
i

field drywell - An individual, stationary, inground, metal-lined cavity for
storing one or more canisters or drums containing high-level waste or
spent nuclear fuel . Shielding is provided by the surrounding earth and a
shield plug. Heat dissipation is by conduction through the plug and earth
to the atmosphere and also by thermal radiation.

high-level waste (HLV) - High-level radioactive waste. The highly radioactive
waste material resulting from the reprocessing of spent nuclear fuel,
including liquid waste produced directly in the first processing cycle in >

reprocessing and any solid material derived from such liquid waste that
contains fission products in sufficient concentrations. Also, any other |

radioactive material that requires permanent- isolation, as determined by
the U.S. Nuclear Regulatory Commission.

integral MRS concept - The concept whereby an MRS facility would receive,
process, package, store, and ship to the repositories all spent fuel and
certain other wastes requiring permanent disposal, and thus serve as an

,

" integral" part of the federal waste management system. In this role,

sufficient storage would be provided to accommodate disruptions in
operations. '

;

|
MRS - monitored retrievable storage.

MRS facility operations - All functions at an MRS site leading to and involving
the handling and/or storing of radioactive waste and spent fuel in the r

facility, including receiving, onsite transport, handling, packaging, con- i

solidating, canistering, emplacement, retrieval, ana load-out for equip-
ment to a repository.

.
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PRS support facilities - All permanent facilities constructed to support the
operation of the MRS receiving and handling building, including struc- I

tures, utility lines, roads, railroads, and similar facilities, but |
excluding the storage facility.

MTU - metric tons of uranium.

NRC - U.S. Nuclear Regulatory Commission.-

NWPA - Nuclear Waste Policy Act of 1982. *

package - The act of preparing spent nuclear fuel for storage, shipment, and/or
,

final disposal. Includes disasembly and consolidation of the spent fuel,.

placement of the consolidated spent fuel in canisters, and placement of I

canisters into disposal containers.

R&D - research and development.

receiving and handling (R&H) building - The primary operating building of an
MRS facility. The R&H building is designed to physically contain and
control all radioactive material being handled or generated by process i

operations and includes space and equipment for all spent fuel operations
(e.g., receiving, disassembly, packaging) and all HLW and RHTRU operations
(e.g., canister receiving, handling, and shipping).

repository - A facility consisting primarily of mined cavities in a deep
geological medium and associated suoport facilities for the permanent
disposal of spent nuclear fuel and high-level waste,

site evaluation - Activities undertaken to establish the environmental,
meteorological, socioeconomic, and geologic conditions and tne ranges of
the parameters of a site relevant to the location of an MRS facility,
including borings, surf ace excavations, and in-situ testing needed to
evaluate the suitabili: | of a site. !

spent nuclear fuel - Irradiated nuclear reactor fuel that has reached the end
of its useful life,

storage - The retention of radioactive waste in a retrievable manner that
requires surveillance and institutional control.

,

throughput - The average rate at which an MRS facility can receive, inspect,
consolidate, and package spent fuel.

.

.

'
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APPENDIX A

QPERATIONAL CHARACTERISTICS OF THE IMPROVED-PERFORMANCE SYSTEM

The Mission Plan for the Civilian Radioactive Waste Management Program
(00E 1985a) discusses two alternative federal waste management systems for

.

t
.

spent nuclear fuel and high-level radioactive waste. In the first, the

" authorized system," the primary federal facilities are two repositories, the
first of which has been authorized by Congress, and a federally managed waste-
transportation system. The second system, the " improved-performance system,"
contains in addition an integral MRS f acility such as the DOE is proposing to
construct. This appendix describes the operational characteristics of the
improved-performance system, with emphasis on the MRS f acility's role in that
system.

The basic facilities and materials flows involved in the improved-

performance system are shown in Figure A.1. The components involved in oper-
ating this system are:

The nation's commercial power reactors, owned and operated by U.S. io
utilities.

Two geologic repositories: tne first, authorized by Congress, ise

scheduled to begin operation at a western or southern site in 1998;
tne second is not as yet authorized but is assumed to start up at an

,

as yet unselected site in the year 2006. |
.

An MRS facility, which the DOE proposes to be located at the Cl inch*

River Breeder Reactor site near Oak Ridge, Tennessee.

A federally managed transportation system, utilizing comme 'cial car-e

riers, for shipments of spent f uel and high-l evel waste.
,

Based on evaluations of draft environmental assessments for several candi-
date geologic repository sites, three locations have been proposed by the 00E
for recommendation for site characterization: 1) Yucca Mountain, Nevada, which
features tuff as the geologic medium; 2) Hanford, Washington, with basalt;
3) and the Deaf Smith site in Western Texas, with salt. These three sites were
considered in the analyses of the improved-performance system. The second
repository was not considered in the analyses. However, the effect of spent

fuel acceptance at the second repository on the age of the spent fuel received
was considered in the analysis in Section A.S.

A.1
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As proposed, the MRS facility would be capable of receiving spent fuel
from reactors, disassembling the fuel assemolies, consolidating the fuel rods
and encasing them in canisters, and shipping the canisters to a repository for
final packaging (i.e., the addition of an overpack, which is the repository-
specific barrier to radionuclides) and disposal. Current planning assumes the
use of the MRS facility only in conjunction with the first repository; discus-
sions in this appendix follow that assumption. Alternatively, depending on the
location and geologic conditions of the second repository, it may prove advan-+

tageous for the MRS facility to serve the second repository as well.

The current plan, shown in Figure A.1, is to ship spent fuel from reactors
near the repository (in the case of a western repository, reactors in Arizona,
California, Oregon and Washington) directly to the first repository. An alter-
native scenario considered was to ship all spent fuel destined for the first
repository to the MRS facility for consolidating and sealing in canisters.

Defense wastes and other high-level wastes will be shipped directly to the
repos i tory.

A.1 RECEIPT RATES, SHIPPING RATES, AND INVENTORIES

Under the current assumptions, 62-000 metric tons of uranium (MTU) in the,

form of spent f el would be accepted for disposal by the first of the two
repositories.(a If western fuel were to be shipped directly to the reposi-
tory, the MRS f acility would receive and process about 53,000 MTU of spent
fuel-; the remainder of the first-repository inventory of spent fuel, about
9,000 MTU, would be shipped directly to the repository.

Current assumptions are that only spent fuel will be received and handled
at the MRS facility. The facility is designed, however, to handle both spent
fuel and high-level waste. If desired it can accept, after vitrification in

steel canisters, the high-level waste currently in storage at West Valley.
This waste, from the reprocessing of 228 MTV of spent fuel prior to 1972 (D0E
1985b), is scheduled to be vitrified during 1988-1989; it is estimated that
about 300 waste canisters, 24 inches in diameter, will be produced.

Projected system flows and inventories of spent fuel are shown in
Table A.1 assuming western fuel goes directly to the first repository, and in
Table A.2 assuming the MRS facility accepts all fuel for the first repository.
The following discussions are based primarily on the information in Table A.1.

(a) The repository will also receive additional defense high-level waste.

A.3



- _ _ - - - _ _ - - - _ _ _ _ .___________-__________-__ - __ ______________ ___ _ ____ ___ _ _ - _ _ _ _ _ _ _

. .

I

TABLE A.1. Projected System Flows and Inventories with Western Spent Fuel
Shipped Directly to the First Repository (in MTU)

First

Repository
MRS Shipments: Receipts Total First First

i

Receipt MRS to First MRS From Western Repository Repository ;

Year Rate Repository Inventory Reactors Receipts Inventory
-

1995 0 0 0 0 0 0
1996 400 0 400 0 0 0
1997 1,800 0 2,200 0 0 0
1998 2,500 350 4,350 50 400 400
1999 2,500 350 6,500 50 400 800 ,

'

2000 2,500 325 8,675 75 400 1,200

2001 2,500 825 10,350 75 900 2,100
2002 2,500 1,700 11,150 100 1,800 3,900
2003 2,500 2,800 10,850 200 3,000 6,900
2004 2,500 2,650 10,700 350 3,000 9,900
2005 2,500 2,550 10,650 450 3,000 12,900

2006 2,500 2,550 10,600 450 3,000 15,900
2007 2,500 2,550 10,550 450 3,000 18,900
2008 2,500 2,550 10,500 450 3,000 21,900
2009 2,500 2,550 10,450 450 3,000 24,900

.

2010 2,500 2,550 10,400 450 3,000 27,900 !

2011 2,500 2,550 10,350 450 3,000 30,900
2012 2,500 2,550 10,300 450 3,000 33,900
2013 2,500 2,550 10,250 450 3,000 36,900

,

"2014 2,500 2,550 10,200 450 3,000 39,900
2015 2,500 2,550 10,150 450 3,000 42,900

,

2016 2,500 2,550 10,100 450 3,000 45,900
2017 2,500 2,550 10,050 450 3,000 48,900
2018 800 2,550 8,300 450 3,000 51,900
2019 0 2,550 5,750 450 3,000 54,900
2020 0 2,550 3,200 450 3,000 57,900

2021 0 2,550 650 450 3,000 60,900
2022 0 650 0 450 1,100 62,000
2023 0 0 0 0 0 62,000 !

2024 0 0 0 0 0 62,000
2025 0 0 0 0 0 62,000

A.4
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TABLE A.2. Projected System Flows and Inventories with All Spent Fuel
Shipped Directly to the MRS Facility (in MTU)

Snipments: First
MRS MRS to First MRS Repository

Year Receipt Rate Repository Inventory Inventory
1995 0 0 0 0
1996 400 0 400 0

-

1997 1,800 0 2,200 0
1998 3,000 400 4,800 400
1999 3,000 400 7,400 800
2000 3,000 400 10,000 1,200

2001 3,000 900 12,100 2,100
2002 3,000 1,800 13,300 3,900
2003 3,000 3,000 13,300 6,900
2004 3,000 3,000 13,300 9,900
2005 3,000 3,000 13,300 12,900

2006 3,000 3,000 13,300 15,900
2007 3,000 3,000 13,300 18,900
2008 3,000 3,000 13,300 21,900
2009 3,000 3,000 13,300 24,900
2010 3,000 3,000 13,300 27,900

2011 3,000 3,000 13,300 30,900
2012 3,000 3,000 13,300 33,900
2013 3,000 3,000 13,300 36,900
2014 3,000 3,000 13,300 39,900
2015 3,000 3,000 13,300 42,900

2016 3,000 3,000 13,300 45,900
2017 2,800 3,000 13,100 48,900
2013 0 3,000 10,100 51,900
2019 0 3,000 7,100 54,900
2020 0 3,000 4,100 57,900

2021 0 3,000 1,100 60,900
2022 0 1,100 0 62,000
2023 0 0 0 62,000
2024 0 0 0 62,000
2025 0 0 0 62,000

|
A.5

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



- _ _ - _ _ .

. ,

=

The rate of acceptance of spent fuel at the MRS facility can only be pro-
jected at this time. The DOE / utility spent-fuel disposal contract (10 CFR 961'

1985) calls for acceptance schedules to be specified beginning in the year
1991. Based on current projections of spent-fuel-generation rates and of
increases in need for at-reactor storage, it is currently estimated that

3000 MTU/ year of spent fuel would be accepted for storage or disposal during
and after 1998. The acceptance rate at the MRS facility is assumed, after the
initial camp-up, to be 2500 MTU/yr spent fuel, whereas 450 MTV/yr, and 9000 MTU-

total, are assumed to be shipped directly to the first repository from western
reactors. Shipments fran the MRS f acility to the repository, once the reposi-
tory is operating at full scale, would be at a rate of 2550 MTU/ year, depleting
the amount stored by 50 MTU/yr and maintaining a repository receipt rate of
3000 MTU/ year. -

Alternatively, all spent fuel could be shipped through the MRS facility,
at a rate of 3000 MTU per year, as shown in Table A.2.

The MRS facility is currently envisioned to become operational in October
1996, following a 10-month period of operational demonstrations using spent
fuel. The projected amount of fuel received in 1996, including that received
both during the demonstration period and the initial 3 months of operation, is
400 MTU. In 1997 the acceptance of spent fuel would increase to 1800 MTV, and
in 1998 the amount for full-scale operation (2500 MTV) would be received. In
its current state of conceptual design, the MRS facility is capable of receiv-
ing (and concurrently snipping to the repository) 3600 MTU per year. Before
definitive design, the MRS design capacity will be finalized, after considera-
tion of the economics of f acility capital cost and various modes .of f acility
operation.

The MRS facility is planned to haya a storage capability of 15,000 MTU,
including storage of fuel in sealed storage casks and a lag storage vault in
the receiving and handling building. The lag storage capacity is intended as a
buffer for decoupling f uel-acceptance activities fran shipment to the r?posi-
tory for disposal . It would compensate for operational mismatches or for
short-term disruptions in the system without resort to retrieval fran the
sealed storage casks. The cask storage capability is expected to be used pri-
marily to permit fuel acceptance before and during the startup period of the
first repository. As discussed later, the cask storage system would also
permit " tailoring" of the heat generation rates of fuel shipped to the reposi-
tory, by aging fuel in the storage casks, to provide canisters with a more
uniform heat output for disposal in the repository.

A.6
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A.2 TRANSPORTATION CHARACTERISTICS WITH MRS

The transportation link for shipping spent fuel from the utility reactors
to the MRS f acility, and from tne MRS facility to the repository, is planned as
a system of NRC-certified shipping casks transported by commercial truck and i

rail carriers. The mode of shipment from the reactors will be governed pri-
marily by the capabilities of each reactor; currently some 40 reactors either

,

|
have no rail capability or have some degree of restriction on rail capability.
Recently completed reactors have full rail capability; presumably, all reactors

i

to be built in the future will also have this capability. Thus, shipments from i

the reactors are assumed to be a mixture of truck and rail; current estimates !

are that about 70% (by weight) of the fuel will be shipped by rail. The use of |
marshaling yards or transioading of shipping casks could increase the rail I
shipments. !

It is planned that shipments of canistered spent fuel from the MRS facil-
ity to the repository will be by dedicated train, in groups of five or more
large casks (100- to 150-ton weight) .

|
|

A.3 TIME RE0VIREMENTS FOR TRANSPORTATION AND MRS OPERATIONS i

The time required to ship spent fuel from the utility reactors to the MRS i
f acility, and from the MRS f acility to the repository, plays an important role
in determining the size of the cask fleet required for system transportation. |

The cask turnaround times (loading or unloading and associated idle time) at i
the MRS or repository are also important. The time required to handle the !
received fuel and prepare it for reshipment affects the lag storage size
requirements and the basic througnput capability of the MRS facility.

|

Transport times for shipments between reactors and the MRS f acility vary |
considerably with differing distances and routes, but are estimated to average i

1 to 2 days for truck shipments and 9 to 10 days by rail. From the MRS f acil- i

ity to the repository, by dedicated train, transport times will vary from 2 to
10 days, depending on the location of the repcsitory. Return trips in each |

case would require equivalent times. In addition, turnaround times at each |
facility (the time from receipt of a cask until it is returned to the carrier) !

average 1.5 days for truck casks and 2.5 days for rail casks at reactors; j
equivalent times are assumed at the MRS f acility. For shipment from the MRS |

facility to the repository, turnaround times of 4.5 days for a five-cask
dedicated train at each f acility are projected.

|

Based on the above assumptions, it is estimated that a total fleet would |

consist of about 15 to 20 truck casks and 20 to 25 rail casks for shipments

|
,
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from the utility reactors, and 30 to 40100-ton rail casks (or 10 to 15150-ton
casks) for shipments fran the MRS facility to the repository. The ranges in
numbers of casks servicing the reactors reflect uncertainties in priority
allocations of fuel shipments in a given year; thus tne fleet would tend to the
high side of that range. For the MRS-to-repository casks, the ranges depend on
the shipping times to the repository location.

.

A.4 PLANNED OPERATIONAL MODE FOR MRS

The MRS facility is intended to receive spent fuel from utility reactors
at rates to be determined by the final DOE / Utilities contract (10 CFR 961), to
consolidate and canister the fuel, and to reship the canistered fuel to the
first repository for final packaging and disposal . The excess fuel accepted in
the early years of MRS facility operation, before full operation of the reposi-
tory, would be temporarily stored in sealed storage casks until it can be
shipped to the repository without disrupting the acceptance from utilities.
The basic flows and inventories for this operation are shown in Table A.1.

!

A.5 PLANNED REPOSITORY OPERATING MODE

The first geologic repository is scheduled to begin operation in 1998,
initially receiving fuel at the rate of 400 MTU per year. This rate would be
gradually increased, as indicated in Table A.1, until it reaches a full-scale
rate of 3000 ?iTU per year in the year 2003. The 3000-MTU-per-year rate would
be continued until the repository reaches its 62,000-MTU capacity of spent
fuel.

In shipments from the MRS facility, the repository is expected to receive
about 2550 MTU per year of spent fuel consolidated into canisters. The can-
isters would be packaged (overpacked) as appropriate for the geologic medium,
lowered to the disposal area, and emplaced.

The fuel shipped directly to the repository from the western reactors,
nominally at 450 MTU per year (Table A.1), is expected to be received primarily
as intact spent-fuel assemblies; some utilities, however, may choose to con-
solidate and canister fuel. Upon arrival at the repository, the fuel would be
packaged for disposal, with or without an inner canister as appropriate, and
disposed of underground.

In an alternative plan (Table A.2), with all fuel snipped to the MRS
f acility, the only functions of the repository would be to receive, package
and dispose of the consolidated and canistered fuel from the MRS facility. No

" bare" (uncanistered) fuel would be handled in routine operations.

A.8
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With the repository filled to capacity, backfilling of the emplacement
tunnels would be completed after approval is received from the NRC. Fuel
receipt and disposal activities would then be focused solely at tne second
repository.

A.6 ALTERNATIVE MRS OPERATIONAL MODES
.

Inventory-management techniques within the MRS facility can be varied, if
desired, to modify the characteristics of the fuel. The MRS storage f acilities

can be used to age the accepted fuel, thus providing the repository with fuel
exhibiting lower and more uniform heat-generation rates.

In accordance with 10 CFR 961, the DOE is committed by contract with the
utilities to receive fuel as young as five years after discharge. Such fuel
would have heat-generation rates more than 50% greater than the 10-year-old
fuel on which many repository design studies have been based. Fuel exposed to
higher burnup than today's levels would have similar characteristics. Disposal
of fuel with higher heat output, depending on the disposal medium, could
require development of larger underground facilities, at increased cost, to
permit greater dispersal of the heat.

At the time the DOE begins acceptance of spent fuel, there will be large
stocks of aged fuel,10 years and older. However, at the projected acceptance i

rates shown in Table A.2, this aged fuel will be largely depleted within about
10 years; the average age of fuel received may approach 5 to 7 years after |

tnat. |

The fuel inventory in MRS may be managed to provide additional aging of
the fuel, reducing the heat-generation. The simplest method is by rotating the '

storage inventory on an " oldest fuel out" basis. In such a scheme, all snort-

term-cooled fuel received at the MRS f acility would be sent to storage. The
oldest fuel received or in storage would be shipped to the repository. The

ef fects of sucn a fuel-management scheme are illustrated in Figures A.2 and
,

A.3. Figure A.2 shows the estimated age spread of fuel upon receipt at the MRS
f acility (based on a case assuming that all first-repository fuel is handled at
the MRS f acility) . In tne later years of fuel acceptance, after about 2009,
most or all of the fuel received is aged less than 10 years since discharge;

much of this fuel is projected to be in the 5- to 7-year category. Fig-
ure A.3 shows the same fuel received at the repository after age-tailoring as
described. With this MRS operational mode, virtually all of the fuel shipped
to the repository is aged 10 years or more fran discharge.

A.9
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FIGURE A.2. Age Distribution of Fuel Receipts at the MRS Facility

Other potential alternative modes of MRS f acility operation include
options for the handling of western fuel, previously discussed, and the use of
the MRS f acility to service the second utility as well as the first. The
advantages of the latter alternative MRS role (or alternatively the use of a
second MRS f acility) would depend heavily on the location of the second reposi-
tory. The role currently proposed for MRS does not include its use with the
second repository. However, if it proves desirable at a later date, it could

ful fill this function.
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APPENDIX B

DESCRIPTION OF MRS FACILITY OPERATIONS

This appendix provides a brief description of MRS facilit operations
based on the conceptual design (R. M. Parsons Company 1985).(a Section B.1

*

presents an overview of the requirements and capabilities of the MRS facility.
Section B.2 describes the receiving and handling building, which contains the
main operating areas in the MRS facility, and Section B.3 discusses MRS storage
facilities and related operations.

The MRS conceptual design satisfies the design criteria stipulated in the
NWPA and the functional requirements for an integral component of the waste
management system. The latter requirements are documented in the Functional
Design Criteria (PNL 1985).

B.1 OVERVIEW 0F MRS RE0VIREMENTS AND CAPABILITIES

The integral MRS facility is intended to serve as a centralized receiving
and packaging f acility for commercial spent nuclear fuel. In addition, the

facility will provide contingency storage capability to acconnodate surges or
disruptions in any operational element of the federal waste managemant system.

To achieve these goals and the design criteria above, the f 3cility is
designed to receive, process and ship offsite or store onsite, a mininum of

3600 netric tons of uranium (MTU) per year primarily as spent fue gndasmallamount (less than 300 canisters total) as high-level waste (HLW). The MRS
facility will have in-building lag storage capacity for up to 1000 MTU of
consolidated fuel in canisters, plus outdoor storage capacity for up to
15,000 MTU of spent fuel. The design assumes a spent fuel mix of 60% PWR/40%
BWR by weight, based on 0.462 MTU per PWR assembly and 0.186 MTU per BWR
assembly. It will also be capable of retrieval, overpacking as required, and
shipment of at least 3600 MTV or equivalent per year of canistered spent fuel
and waste to a geologic repository for disposal. Capability will be maintained

!
(a) Design verification activities, see Appendix C, may result in some changes |

in specific processes or equipment; however, the general operations will !

be as described in this appendix.
(b) The design criteria in the NWPA require that the MRS facility be capable

of handling commercial HLW. Although there exists a small amount of
commercial HLW at the closed West Valley, New York, reprocessing facility,
the DOE plans to receive only commercial spent fuel at the MRS facility.

,

l
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to receive and ship concurrently at those rates. Surge capacity will be
included in the design of receiving, handling, and storage systems to obviate
the impacts of credible offsite and onsite disruptions of spent fuel, waste,
and material flows.

Hot cell space will be included to accommodate overpack equipment capable
of sealing consolidated fuel canisters in a repository-type overpack suitable
for dis o al. However, the equipment for overpacking is not included in the
design.

The MRS facility must be licensed by the NRC. In addition, the design,
construction and operation of the facility will be performed in conformance
with all applicable industry codes and standards and in compliance with
applicable state laws and federal regulations.

The principal operations to be performed in the MRS facility are receipt,
disassembly, consolidation and packaging of spent fuel for interim storage, as
needed, and ultimately shipment of fsite for disposal . The facility provides
short-term lag storage capability for intact and consolidated fuel in the RAH
building vaults. Long-term storage capability is provided externally in con-
crete sealed storage casks. The overall layout of the MRS facility, including
administrative and support buildings, is shown in Figure B.1. The general
layout of the RAH building including the process cells and lag storage vaults
is illustrated in Figure B.2.

Reference heat generation rates and levels of radioactivity of spent fuel
that will be received, handled and shipped or stored in the MRS facility are
listed in the FDC. The facility is designed for spent fuel naving exposures of
about 30,000 MWO/MTU and having been cooled at the reactor for 10 years. How-
ever, the facility can handle up to 10% of the spent fuel with only 5-year
cooling with this exposure and 10-year-cooled spent fuel with up to
55,000 MWD /MTU exposure.

;

B.2 R&H BUILDING DESCRIPTION
,

'

The receiving and handling (R&H) building contains the main operating
areas of the MRS facility. The general layout of the R&H building is essen-
tially symmetric about a line passing between the canyon cells in the center of
the building and in the general direction of material flows. Approximately
half of the RAH building is illustrated in the cut-away view in Figure 3.2.

(a) At this time it appears to be operationally preferable to perform the
overpacking at the repository site.

3.2
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The principal operating areas and associated operations are as follows:

e fuel receiving and handling areas

e main process cells

e canister weld stations
lag storage vaultse

sealed storage cask / field drywell loadout/ retrieval arease

overpack installation area (optional)e

e transport cask loadout areas.

As previously noted, only the space (no equipment) needed for the installation
of overpacks for disposal is provided in the current design.

Other areas of the building include: administration, radwaste treatment ,

and building services. The administration area contains of fices, a lunchroom,

a conference room, change rooms and toilet rooms, and the health physics
facilities. These areas provide services specifically for the operations and

management and support personnel housed within the RAH building.

The radwaste treatment area is separated into two areas: the high-

3ctivity waste (HAW) area, for processing highly radioactive wastes, and the
low-level waste (LLW) area. The LLW area is further divided into liquid and

solid waste treatment areas. The liquid LLW treatment system reduces the
volume of the waste by evaporation. The non-radioactive liquid effluent is

recycled within the R&H building; the sludge is sent to the solid LLW treatment
system. The solid wastes, except HEPA filters, are mixed with a cement grout
and placed in 55-gallon druns. The sludge from the liquid radwaste is added to
the grout. The drums of waste are cured, decontaminated as necessary and sent
through a drum interrogator that determines the presence of transuranic (TRU)
material by gamma pulse height analysis. Drums witn TRU material (CHTRU) are
sent to the onsite CHTRU storage facility. Drums without TRU material (LLW)
are sent to the temporary storage area before being shipped to an offsite

disposal area. The second- and third-stage HEPA filters are compacted and
placed in 55-gallon druns without the cement grout. These drums go througn the
same decontamination and interrogation process as the grouted druns.

The HAW materials, including the in-cell and first-stage HEPA filters, are
processed generally similarly to the LLW materials out are processed within a
shielded area using totally remote methods.

The building service areas include:

o analytical laboratory
aqueous and chemical makeup roomse

HVAC equipment roone

B.5
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e mechanical equipment rooms
,

| 1aundry room*

| * maintenance rooms
| * material receiving and storage rooms.

These areas are typical of most nuclear-related facilities and are not

described here.
.

Spent fuel transport vehicles (trucks and rail cars) enter the R&H build-

ing by means of rail lines and paved roads on either side of the building.
There are four independent processing cells, two on either side of the canyon
cells, each with its own receiving and handling area. Two independent weld
stations, accessible from any of the four process cells, are installed in the

-

canyon near the " input" end of the R&H building. The majority of the central

canyon is occupied by the air-cooled canister storage vaults. There are two
independent canister loadout areas for loading of transport casks for shipment
to a repository. These are situated beside the process cells and f acing into

the canyon near the " output" end of the building. Two independent sealed
storage cask loadout/ retrieval areas are located at the extreme output end of
the canyon cells from which sealed storage casks are loaded for emplacement in
the storage facility. The area reserved for canister overpacking is also

located in the canyon. Brief descriptions of operations performed in each of

the principal operations areas are presented in the subsequent subsections.

R.2.1 Fuel Receiving and Handling

Four independent transport cask unloading areas are located under each of
the main process cells, as illustrated in Figure B.3. The RAH cells connect to
the rail / truck receiving areas on either side of the R&H Building. Spent fuel
casks arriving at the facility are inspected, lifted from the transport vehicle

and mounted vertically on a cask transport cart. This cart is then moved into

the cask handling and decontamination room where gas samples are taken, the
outer cask lid removed, and other preparation tasks completed. The cask is
then moved into the cask unloading room, the cask is mated to the operating
cell fuel input port, a special " skirt" is lowered over the cask to provide

contamination control for fuel unloading operations, and the shield door is
closed and sealed.

The cell port cover and cask inner lid are then removed. Fuel assemblies
are removed from the cask one at a time, inspected and transferred either to

the disassembly table or to the in-cell lag storage pit using a crane in the

cell.

B.6
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After unloading is completed, the inner cask lid is replaced and sealed,
and the port cover is replaced. The unloading port skirt is then withdrawn and ;

the cask disengaged from the cask unloading port. The unloading room door is |
then opened and the cask is transf. erred to the cask handling and decontamina-
tion room where the cask surfaces are checked and decontaminated if needed and i

the outer lid is replaced. The cask is then moved to the receiving area where ;

it is lifted off the cart, placed on a transport vehicle and released for
,

dispatch to a reactor for another load. Once the cask is transferred out of I

the cask unloading room, the room is inspected and decontaminated if needed.

B.2.2 tiain Process Cells
'

The principal operations performed in the four heavily shielded process
cells are the disassembly of fuel, bundling and insertion of the rods into a
canister and compaction and packaging of the residual fuel hardware. All of
these operations are performed remotely. The disassembly equipment is i

illustrated in Figure B.4 Although each cell cra handle either PWR or BWR
fuel, they would normally be set up such that two cells would handle PWR fuel |
and two cells BWR fuel .

| Fuel assemblies renoved from a cask or from in-cell lag storage are first
| placed in the fuel assembly upender/ disassembly clamoing fixture. The fixture

will hold either 3 PWR or 7 BWR assemblies for simultaneous processing. The
upper fuel rod tie plate / nozzle assemblies are then removed with the opender |
fixture in the vertical orientation using a computer-controlled laser cutter.

The upender fixture is then rotated to the horizontal orientation and the lower
ifuel rod tie plate / nozzle fixtures are removed using the laser cutter.
,

The fuel rods are then removed by a mechanical pulling operation in which
mechanical grippers or collets individually engage the ends of all rods in i

either the 3 PWR or the 7 BWR assemblies in the fixture. A system of vertical
and horizontal combs is inserted between the rods to support them during the
pulling operation. Each rod gripper is designed to release if pulling forces ,

exceed preset limits, thus preventing damage to stuck rods. Special equipment
and procedures will be provided to remove and handle stuck or damaged rods.

When the pull is completed, the horizontal combs are removed allowing the
loose rods from all of the disassembled fuel assemblies to drop a short dis- ,

tance vertically downward into a semicircular sling-and-die rod reconfiguration ;

system. This device reconfigures and holds the rods in a cylindrical close- !

packed bundle for insertion into the canister. The cover on the process cell -

fuel outlet port is then removed. A " pusher" moves the compacted bundle of
rods through the process cell outlet port into an empty canister that is mated [

,

|

|
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to the port and held in a fixture in the central canyon area. After closure of
. the cell port cover, the canister is removed and transferred to the canister
weld station for final closure.

,
,

The hardware remaining after fuel disassembly is reduced in volume and
packaged in drums in the process cell, as illustrated in Figure 8.5. The ;

spacer grids, instrument tubes and other relatively " light" hardware are placed.

into a shredder that reduces them to smaller pieces and feeds them vertically
downward into a drum. The massive end fittings are placed in the drums intact.
The drums are then sealed and transferred into the drum decontamination cell :

'for further processing, loadout or storage.
i

B.2.3 Canister Weld Stations
!

The filled canisters received from the process cells are seal-welded, ;

decontaminated and inspected at the welding stations. Each weld station
normally serves the two nearest process cells; however, either station can
serve any of the four cells if necessary.-

,

In the canister closure system, illustrated in Figure B.6, loaded canis-
ters. are shuttled from the process cell to the weld station on a remotely con-
trolled transfer cart. The canister is inserted into a weld station chamber
and the chamber is closed for canister welding operations. The air in the f
chamber is purged and replaced with an inert gas. The canister lid is
installed and seal-welded using a resistance-upset welding device. The welder .

generator, controls and associated hardware are housed in a shielded room
behind the weld station where they are routinely accessible for operation and |
maintenance. Only the canister clamps and electrodes are located in the weld .;
chamber.

After welding is completed, the canister is decontaminated and leak-tested ,

while still in the weld chamber. The chamber is then opened, the canister t

withdrawn into the canyon, checked for contamination, and examined with an
acoustic NDT system to verify weld integrity. When certified as sealed and '

;

free of contamination, the canister is transferred to the vault for short-term :

| storage, to the sealed storage cask loadout cell for emplacement in long-term [
i

! storage, or to the transport cask loadout area for shipment to the repository. !

|

B.2.4 Lag Storage Vault

Air-cooled lag storage vaults for temporary storage of consolidated fuel ;

canisters occupy the bulk of the central operating canyon cells. There are
eight canister compartments in the vault, etch aesigned to hold 16 canisters.

:

|
'

|
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Cooling air from a central supply is individually ducted to each compartment
and then recollected into a common exhaust. Air is circulated through the
vaults by means of fans in the exhaust leg of the circui';. The air is filtered
at the inlet to remove dust particulates and insects to keep the ducts clean

,
and at the outlet to preclude the possible spread of contamination from a leak-

! ing or contaminated canister. To further protect against the possible spread
) of contamination, the pressure in the cooling system is maintained below atno-
|* spheric but above canyon pressure. In this way, any air leakages that occur

will be inward and ultimately into the plant HVAC filters, thus assuring con-
tainment of any potential releases from the fuel.

Cooling of fuel canisters is provided by forced ventilation. Heat is
removed from the compartments by continuous circulation of cooling air, with
cool air entering at the bottom and warm air exiting from the top. Cooling air

'

also passes around the outside of the compartments to keep the concrete wall
temperature below speci fied limits.

Fuel canisters are leaded into and unloaded from the vault through ports
in the floor of the canyon cell. Each port is fitted with a removable shield
plug. In loading operations, the shield plug is first removed and set aside
using the canyon overhead crane. A fuel canister is then obtained from a weld
station, transported to the open port, lowered into the vault and the plug is
replaced using the same overhead crane. The reverse procedure is used for

|removing canisters from the vault prior to sealed storage cask or transport I
cask loadout operatinns. '

R.2.5 Sealed Storage Cask Loading Area

The facilities for loading sealed storage casks are or the extreme output
end of the R&H building canyon cells. There is one loading area in each of the
canyon cells and canisters from anywhere in the canyon cells can be loaded
through either loading area. Loading may occur directly from the canister weld
stations or from lag storage. In retrieval operations, canisters removed from

sealed storage casks can go back to lag storage or to the transport cask load-
3

ing areas for shipment to a repository.

In the sealed storage cask loading operation, the casks are first loaded
onto a crawler / transporter and transported from the cask staging area into the
RAH building. The loading area shield doors are opened to admit the crawler
and closed during loading operations. The cask, prepared for loading, is posi-
tioned beneath the loading port, engaged to the loading port interface and the
outer shield lowered around the top of the cask. The in-cell overhead crane is
used to remove the loading port plug and the shield plug of the cask, which are
set inside the cell during the loading. Canisters brought in from the weld
stations or from lag storage using the crane are loaded one at a time into the

B .13
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sealed storage cask until it is full. The shield plug and loading port plug
are replaced and the cask is disengaged from the loading port. The cask is

,

then prepared for closure, with a metal lid installed, seal welded and
inspected, and the cask inspected for contamination prior to transfer to the
storage facility for emplacement. Retrieval follows essentially the reverse of

*the above operations.
'

B.2.6 Transport Cask Loading Area

Two independent transport cask loading areas are located beside the pri-
mary operation cells on either side of the canyon cells. Fuel canisters can be

brought to either of these cells from the weld stations, from lag storage or
from the sealed storage cask loadout. areas using the canyon cell overhead crane
systems. The procedure for loading transport casks are analogous to those
identified above for loading sealed storage casks. Powever, the lids on the

transport casks are mechanically sealed, not welded. When loaded, inspected
and certified for reiease, the cask -is removed from the loading cell, lifted

off from the transfer cart, laid down horizontally and secured on a railcar for >

shipment to the repository. *

B.3 STORAGE FACILITIES AND OPERATIONS

| The MRS facility provides facilities for short-term " lag" storage and
! longer-term storage to accomnodate surges in receipt, processing and/or loadout

of spent fuel that may result from routine operating variability and from dis-
ruptions in various portions of the waste management system. Facilities in the

R&H building for in-cell lag storage of intact fuel and the air-cooled lag

storage vault for storage of canisters are described in Section B.2. Facili-

ties provided for long-term storage in sealed storage casks are described here.

The sealed storage cask design developed for the tiRS Program for storage
of canisters of consolidated spent fuel is illustrated in Figure B.7. Tne

design of sealed storage casks for storage of other materials are similar but
with varying cavity dimensions. ,

The sealed storage cask is a cylindrical vessel with steel reinforced con-
crete walls, a concrete shield plug, a carbon steel cavity liner and a carbon

,

'

steel lid. The outside diameters of all sealed storage cask designs are 12 ft
except for the top 36 in., which is stepped to 12.7 ft to provide a circumfer-

ential lifting surface. The exterior height of a sealed storage cask is 22 ft.

,

p
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FIGURE B.7. Illustration of Storage Facility Operation

and Emplacement for the Sealed Storage Cask

The cavity of the spent fuel cask is 68 in.10 by 194 in long. The
thickness of the walls and bottom of the carbon steel cavity liner are 2 in,
and 1/2 in. , respectively. The 2-in.-thick carbon steel lid is seil-welded to
the top of the cavity liner after the sealed storage cask is filled. The prin-
cipal function of the liner is to provide containment. However, the 2-in.-wall

thickness was established to enhance shielding and heat transfer functions.

Canister support plates are located near the top and bottom of tne cavity
to laterally constrain the canisters. The canisters rest on the bottom of the

cavity liner, but are not otherwise vertically constrained.

Both the inside and outside of the cavity are finned to enhance heat
transfer. There are four short and four long 1.5-in.-thick aluminum fins in
the cavity between the two support plates. These fins are bolted to the cavity

'wall. In addition, there are sixteen 3/4 in. by 3.5-in.-long carbon steel fins
or ribs on the outside of the liner embedded in the concrete.

The walls and bottoms of sealed storage casks are made of carbon steel
reinforced concrete. The rebar cage consists of vertical, radial and circum-
ferential hoop members that are attached to each other and to the fins on the
liner surface. The normal functions of the reinforced concrete are shielding
and physical protection of the stored wastes. However, the quantity of radial
rebar was established primarily to enhance heat transfer through the concrete

3.15
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walls. The carbon steel-encased shieId plug fills the top of the cavity
resting on a step in the inside diameter of the cavity liner. ;

Each sealed storage cask contains features to facilitate monitoring of its
condition. Three thermcwells attached to the liner wall are provided to

monitor the temperature at the concrete / liner interface. These temperature
measurements will permit assessment of whether the fuel and cask materials are
maintained within acceptable limits. Gas sampling ports are also provided on
each sealed storage cask to permit periodic sampling and analysis of the cavity
gas content and pressure. The gas analyses will be used to monitor canister
containment by the presence / absence of tag gases and/or radioactive gases or
particulates. Pressure (vacuum) can be used to determine sealed storage cask
containment integrity. Area monitors and air monitors in the storage field

will be provided to continuously monitor any releases to the atmosphere or
degradation of sealed storage cask shielding ef fectiveness.

The equipment and operations used in sealed storage cask loading / emplace-
ment operations are briefly described in Section B.2 and illustrated in Fig-
ure B.7. In a typical loading operation, a sealed storage cask is loaded on
the crawler in the cask staging area using a crane; the crawler transports the
sealed storage cask to the R&H building where it is loaded with canisters and
sealed, and then the crawler transports the loaded sealed storage cask to the
storage area where it is lif ted off the crawler and emplaced on a pad beside
previously emplaced sealed storage casks. Retrieval operations follow
essentially the reverse procedure.

,
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APPENDIX C

DESIGN VERIFICATION PLAN

This appendix summarizes the tests and demonstrations needed to optimize
* the design and support the licensing of the proposed MRS facility. Section C.1

outlines the objectives of MRS design verification testing. In Section C.2, '

testing needs for each of the MRS functions are identified and discussed.
Section C.3 describes several DOE waste management programs that potentially
may interface with MRS development. A schedule for the planned MRS design
verification tests is provided in Section C.4

C.1 OBJECTIVES

The MRS system, if approved by Congress, will be designed, licensed and
constructed by 1996 in accordance with the DOE's plans outlined in the June
1985 Mission Plan. Although current plans for MRS indicate that this date can
be met, the schedule for design, licensing, construction, and preoperational
testing of the MRS facility must be carefully planned and integrated to ensure j

operability and reliability of all components and systems.

The objectives of MRS design verification testing are to support licensing
of the t1RS facility and to optimize the design for cost and operability. The
goal of verification testing is to identify and verify design improvements that
will increase safety, reduce complexity, improve operability and efficiency,
reduce costs of construction and operation, and demonstrate operability of the
facility at the required throughput rates. Although no specific tests have

been identified as being critical to the safe design of an MRS facility,

verification testing will reduce the design conservatism that licensing :

considerations would otherwise require. In turn, this would reduce costs.

Results of the planned tests will be reflected in final design, equipment

procurement, and operational procedures. Verification of the procured systems
will be provided during preoperational testing of the facility.

Two principal types of tests are planned for design verification: feature
tests and systems demonstrations. Feature tests comprise those tests of indi-

vidual components or processes before their incorporation into the final MRS

facility design. Systems demonstrations are tests of major subsystems or com-
plete systems of the MRS facility intended to demonstrate systems operability I

under the typical operating conditions.
1
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If Congress approves of the MRS proposal, the DOE will develop cetailed
test plans and coordinate these plans with other interfacing testing anc i

development activities being performed by the DOE or by private utilities.
These DOE activities are the Commercial Spent Fuel Management Program (includ- !

ing the DOE / utility cooperative agreements), the Prototypical Consolidation ;

Demonstration -(PCD) Project, the Defense Waste Management Programs, and the
Nuclear Waste Treatment Program.

,
,

,

C.2 TECHNOLOGY STATUS AND NEEDS ASSESSMENT ,

The discussions in the following subsections identify testing needs for
each of the MRS functions, such as spent fuel handling, packaging, and stor- i
age. Specific areas are identified where experience or data are. lacking and ;

general descriptions are given of tests that will be performed to obtain the

needed data..

C.2.1 ypent Fuel Receiving and Handling

The operations for receiving, handling, and packaging spent fuel that will
take place at the MRS facility are similar to current industry practice, except
for the expected size and numbers of casks and spent fuel assemblies to be '

handled. The scope of these MRS facility operations is illustrated in

Figures B.2 through B.6, Appendix B.
.

Preliminary calculations of occupational radiation exposure ir.dicate that f.

the current MRS design meets the NRC regulatory limits. However, the design i

may not meet the DOE design objective (20% of the NRC limit) for occupational ;

exposure. The analyses also indicate that the highest exposure arises from
handling large numbers of shipping casks. The application of the ALARA (As Low
as Reasonably Achievable) principle to the definitive design will probably -

result in automation of this task that has traditionally been a " hands-on" 1

operation. An interface with the transportation program will be maintained so !

that the design of the fleet of shipping casks is compatible with the final j

design of the MRS handling systems. Design prudence dictates that, if found to ,

be economically feasible, the automated or "robotic" systems for handling casks [
be tested to verify operability and reliability prior to their installation in

the MRS facility. ;

!

Robotics could be beneficially employed at the MRS facility in removal of
,

cask lids, gas sampling, and other preparation activities prior to unloading i

the casks. Potentially related testing is currently in progress in the DOE's ,

defense waste program. Incorporation of MRS needs for specific feature testing |
into existing programs will be deferred until the MRS facility is approved by *

Congress. |
:
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Tests are needed to demonstrate optimum techniques for dealing with radio-
active scale that coats the surfaces of the fuel assemblies. There is evidence
fron West Valley operations that the scale spalls during dry shipment of spent
fuel, which may require cleaning of the interior of shipping casks prior to
their return to service. Tests will be performed to establish the nature and
extent of contamination during dry shipment of spent fuel so that processes and
procedures can be developed to clean the casks' interior, if necessary, before
their release from the MRS facility. This information is needed to reduce.

worker radiation dose at the MRS facility as well as at the utilities and to
optimize the waste treatment systens.

C.2.2 Spent-Fuel Disassembly and Consolidation

The principal functions of the spent-fuel disassembly operation are:
removal of the fuel assembly end-fittings and nozzles, extraction of the fuel
rods from the remaining grids and support structure, reconfiguration of the
loose rods, and insertion of the rods into a suitable canister. The MRS design |
that has been submitted with the proDosal contains conceptual designs for i

equipment to perform these functions.

|The PCD project at the Idaho National Engineering Laboratory (INEL) will
develop prototypic spent-fuel disassembly and consolidation equipment that will |
be used at the authorized repository projects. Therefore, this program will |also support the MRS Program. If Congress approves the MRS proposal, specific !
needs identified by the MRS conceptual design will be incorporated into the PC0 l

project. The objective is to provide testing of disassenDly/ consolidation j
equipment and processes before development of the final designs of this a

equipment.

|
'The PCD project will also provide data on the nature, frequency, and con-

sequences of rod sticking and breakage for representative types of spent
fuel. Data will also be obtained on properties, behavior, and quantities of

,

radioactive scale that may be scraped off during disassembly and handling. In {
addition, data will be obtained on the possible quantities of zirconium fines i

generated during disassembly and on the related risk of fires. These data and

experience will help optimize the design of radioactive waste collection and
treatment systems as well as spent-fuel disassembly / consolidation equipment.

A full-scale demonstration of spent-fuel disassembly and consolidation is
proposed that will consist of a prototype production line like that to be used i

'at the MRS facility. This test will demonstrate the capability of achieving
~ the reliability and production rate goals for a large sample of fuel and fuel

types. These tests will be done cold (without use of radioactive materials).
A decisian on the nature and extent of hot tests that nay be needed can be
delayed until after the PCD project tests and cold tests are completed.

C .3
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C.2.3 Soent-Fuel Packaging

The design of the canister to be used to store cnnsolidated fuel 3t the
MRS f acility will be influenced by repository needs. One option is to package
spent fuel into small triangular or rectangular canisters whose shape would
allow them to be efficiently bundled into larger packages for disposal.
Another option is to package the fuel into large cound canisters of a size and
type suitable for disposal at a specific repository. The MRS receiving and
handling (R&H) building design can remain flexible to adapt to a wide range of
canister sizes and types, but canister design reflects back directly to the
design of the disassembly and consolidation equipment. Interface drawings far

spent-fuel packages will be developed in concert with the repository progran
and baselined under change control, as shown in the MRS Program Master Schedule -

(Figure 3.10, Chapter 3).

Important aspects of consolidated fuel packaging are canister welding, weld
inspection and leak detection, canister decontamination processes, and integrity
under impact loads. Specific processes will be selected for cold feature test-
ing in the PCD project. The selection will be governed by the needs of the MRS
conceptual design if construction of the facility is approved by Congress. .

The technique selected for the MRS conceptual design for canister welding
is upset resistance welding. Although this method has been used in industrial
applications and for high-level defense waste canisters, it has not been used
for the large-size welds needed for MRS canisters. Demonstration of the
quality of weld, pencess rate, and reliability is needed to support the MRS
design. Other welding processes may be identified in definitive design and
tested in the PCD project. The welding concept finally selected will also be
verified in the disassembly and consolidation systems demonstration described
above.

Processes for inspection and leak testing of canister welds will be devel-
oped and tested in conjunction with the welder design in the PCD project.
These tests will be done as cold feature tests. Again, however, the optimized
processes for MRS will be included in the prototypic systems denonstrations.

Frenn has been selected as the most promising decantaminating agent for
the MRS facility. Radiolytic and thermal decomposition of Freon may result in
corrosion that could compromise the long-term integrity of the canister.
Therefore, an experimental study will be conducted of Freon decomposition at
the temperature and radiation levels that would be experienced in MRS canister
decontamination operations. A hot prototypic demonstration will be performed
to establish the efficiency and reliability of the canister decontamination
system. These tests will also provide data on the necessary size of the waste
treatment equipment.

C.4
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Tests will also be performed to determine the integrity of canisters and
welds under impact-loading conditions. Such conditions could occur at the MRS
facility as a result of canisters being dropped or otherwise impacted during
handling.

C.2.4 Waste Volume Reduction

The principal concerns in the area of volume reduction are the cost and.

safety of the processes that will be finally selected and the waste acceptance
requirements at the repository. Also important are the related problems of
collection and control of radioactive wastes during volume reduction and
packaging.

The conceptual MRS design specifies a mechanical shredder for volume
reduction of the fuel assembly hardware. The shredder is designed to reduce
the grids and other hardware, less the end-fittings, into small pieces that can
be ef ficiently packaged for disposal . Shredders of the type needed for MRS
have been developed and demonstrated for volume reduction of low-level waste.
A potential safety concern to be addressed by further testing is the possible
production of zirconium particles sufficiently small to be ignited and thereby
cause a zirconium fire. Another concern is the control of radioactive scale
that will be dispersed in this nechanical operation. Testing will examine the
effectiveness and cost of shrouds and vacuun or airflow systems in collecting
the scale material, and will determine filtration needs and filter change

;
frequencies. These data are needed to estimate dose rate buildup within the
hot cells and its effect on worker dose. However, other means for volume
reduction of fuel assembly hardware may prove to be preferred. In particular,
a melting process being developed by 00E in their Nuclear Waste Treatment
Program may be superior to shredding. Further design studies will examine all
options for cost, safety, and reliability. Tests on appropriate processes will
be done as cold and hot feature tests in the PCD project. Final tests of the
MRS-specific design will be done in the MRS prototype systems demonstrations.

Volume reduction of combustible waste streams may he cost effective for
the MRS facility. Organic materials in the ventilation filters could be oxi-

dized to provide compact packages for the repository. Removal of organics may
turn out to be necessary if the final repository acceptance criteria excludes

,

'organics. A decision on design and testing of this equipment will be made in
consultation with the repository progran within one year af ter MRS approval .

C.2.5 Sealed Storage Casks

At the MRS facility, sealed storage casks are recommended for the long-
tern storage of spent fuel canisters and drums of compacted fuel hardware. |

l
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Tests are needed to optimize and demonstrate the shielding, structural and
thernal performance of these casks. The sealed storage cask concept is
illustrated in Figure C.1.

The principal performance requirements for the sealed storage casks are
that they safely contain and protect the stored materials while dissipating the
decay heat and attenuating the direct radiation. The casks must be able to,

perform these functions during an extended period of storage and during design
basis earthquakes and tornadoes. Both short- and long-tem performance tests
of sealed storage casks are needed to verify that design objectives have been
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achieved and that any degradation over time will not impair their safety func-
tion. This information is needed to support the license application and to
optimize cost and occupational exposure.

| In the short-term tests, sealed storage casks will be filled (at least in
I part) with instrumented canistcrs of spent fuel. Measurements will include

surface radiation dose and temperature distributions in the fuel canisters and
casks. After completing the short-term performance measurements, observations-

will be continued over the long term to detect degradation of the casks. Sam-
ples in the form of plugs will be tested to establish the degradation within

| the cask body. After a number of years, supplemental heat will be added to
j determine the limits of satisfactory operation. These performance tests will

provide evidence of problems, if any, before MRS operations begin. Information
gained from these measurements will be incorporated into the designs.

Structural tests of prototype sealed storage casks will be performed to
demonstrate their capability to ensure containment and retrievability under a
number of hypothetical accidents. These tests will include drops from heights
consistent with cask handling operations and impacts from tornado-generated
missiles. The results of the tests will support licensing and design
optimization.

|

C.2.6 Concrete Selection

Concrete is used in the R&H building and in the sealed storage casks.
These applications require separate, and different, considerations. The
seismic Category I structure surrounding the lag storage vault is designed to
remain below the limit of 150*F specified in ANSI /ACI 349-76, the industry
standard for concrete. In the event of complete loss of power to the ventila-

tion fans, the wall temperatures would rise slowly, but are not predicted to
reach temperatures which, over the short term, would damage their strength.
Power outages do not normally last more than a few minutes, or hours at most.
However, portable generators could be procured if the outage continued for a
few days. The walls of the in-process lag storage pits, though not a contain-
ment barrier, will reach temperatures of about 200'F when they are filled with
spent fuel 3ssemblies. The pits are cooled by natural convection. Although
the walls appear to be structurally adequate, the specification of a high-
temperature concrete may afford a cost saving.

The second concrete component, the sealed storage cask, is designed to
operate at temperatures f ar above the normal structural limit of 150'F over

much of its volume. However, the function of the concrete is to provide
shielding, while the steel rebar and steel liner carry the normal structural
and hypothetical impact loads from tornado-generated missiles. Although con-
firmation of this design has been discussed in the prior section on long-term

C.7
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testing, there are potential economic advantages in selecting high-density,
high-thermal conductivity, high-temperature concrete. The design optimization ,

studes to be conductec as a first part of definitive design should have the '

benefit of a series of short-term accelerated temperature testing in the
laboratory to justify the final seNetion of additives and mix. These tests
will be conducted as soon as possible after congressional approval of the MRS
proposal.

>.

C.3 RELATED DEVELOPMENT AND TESTING PROGRAMS
b

The 00E is currently supporting development and testing activities in a
number of related waste management programs that interface with MRS develop-
ment. If the f1RS proposal is approved by Congress, MRS design verification (test plans will be coordinated with these programs. Brief descriptions of the

major related programs and potential areas of commonality with the ffRS Program
follow.

,

Transportation Systems Development Program: Spent fuel and waste trans-
port casks developed in the DOE's Transportation Systems Development Program i

will need to interface with the MRS cask receiving and handling facilities.
Cask designs evolving from this program will be issued under change control and !
used in the final firs design and design verification tests. '

Geologic Recository Programs: The design of spent fuel disposal packages,
including the canister shape and size, may be dependent upon the chosen geo-

|
logic repository media. Thus, MRS design and design verification ~ planning will
encompass the needs of all three repository programs until a repository site
has been selected for the first repository. The canister type and size, over-

| pack design, and the facility chosen for overpack installation could influence
| tiRS design and design verification needs. Therefore, interf ace design require-

,

J

| ments will be jointly baselined with the repository programs. !

Commercial Soent Fuel Management (CSFM) Program: The 00E's CSFtf Program i
is pursuing a number of activities to assist utilities with storage of spent
fuel until the MRS facility or repositories become available. These activities |include fuel integrity tests to establish spent fuel degradation mechanisms and .I
consequences for dry storage, performance tests of dry storage casks, computer
code qualification, fuel consolidation demonstrations, and other potentially .

applicable studies. The CSFM Program is also supporting a number of DOE /util- (ity' cooperative agreements covering a wide range of waste management activities
which could be applicable, at least in part, to the f1RS design verification (

,

program. International agreements coordinated by the CSF?i Program could pro- !

vide useful input to the MRS Program. These activities will be integrated with
3the MRS design to minimize duplication of effort. *

C.8
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DOE-PRDA Studies: The DOE's Program Research and Development Announce-
ments (PRDA) are currently supporting a number of studies for improving the
waste management system. These ranne from unique, efficient designs of can-
isters, consolidation systems, casks and other equipment, to alternatives
encompassing the entire waste management system. The results of these studies
and any follow-up work that may result will be coordinated with MRS activities.

Prototypical Consolidation Demonstration Project: The PCD project was-

recently initiated by the DOE to develop and test dry spent fuel disassembly,
consolidation, packaging, and hardware compaction equipment for use at geologic
repositories. The project is managed by DOE-Idaho at the Idaho National
Engineering Laboratory. The objective of the project is to test, at or near

prototypic scale, a fuel consolidation system. If Congress approves the MRS
proposal, the MRS Program will participate by incorporating its testing needs
into the PCD project

C.4 SCHEDULE

The schedule for MRS design verification has been integrated with the
design, licensing, and procurement activities. The relationship of the MRS
test program to other DOE R&D activities depends upon the timing of congres-
sional approval of MRS. The schedule for MRS design verification testing is
shown in Figure C.2.

|
|

|

)
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Calendar Year

MRS Program Activity g '87 '88 '89 '90 '91
| g '92 | '93 || f f f tt f

-Definitive Design CompletedFacility Design
License issued, 7Licensing = = = = = = = - - +'

T Construction Started j

Construction g

Feature Tests | License Ar. plication.

4 Submitted J. Cask Handling Robotics
1

. Canister Structural Tests Design Feature Tests

. Freon Decomposition Completed
1

. Concrete Testing g

Prototypical Consolidation I

Demonstration Project !
Cold , Hot.1,

. Disassembly and Consolidation
1

. Canister Welding
Cold .l. Hot -

. Fuel Hardware Volume ==

Reduction

| Prototype SystemPrototype System Tests
** " *. Fuel Consolidation | U

System Testa | Performance Test
| , Completed. Sealed Storage Cask ,

Demonstration | Long. Term Tests '

FIGURE C.2. Schedule for MRS Design Verification Testing
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APPENDIX 0

LICENSING PLAN

,

The NWPA requires that the MRS f acility, if approved by Congress, be ,

'

licensed by the NRC. The DOE, as the applicant for a license, will De '

responsible for the design, licensing, construction, operation, and quality |
assurance of the facility.

The regulations contained in Title 10, Part 72 of the Code of Federal
Regulations will be used by the NRC to license the MRS facility. These regu-
lations contain requirements for all project activities from conceptual design

,

to the end of decommissioning. Although the license issued by the NRC will
authorize the receipt, possession, and transfer of spent fuel and high-level
waste, the requirements of Part 72 relate mainly to the features of the facil-

.

!

ity and site that afford protection to the public, the working staff, and the |
environment during operation. The license application provides an assessment '

of the safety of all structures, systems, and components that are important to
safety; it cannot be prepared and submitted to the NRC until after design of ;

these features is complete. The issuance of a license will therefore depend '

upon actions taken prior to submittal of the application.

This plan sunmarizes the efforts of the 00E to comply with the require-
ments of Part'72, mainly by reference to puolished documents, and the activi-
ties planned to obtain a license and to adhere to the conditions 'of the '

license. The plans for postlicensing activities are only summarized, since
they will be described in detail in several reports that are enclosures to a
license application.

i

The major documents that describe recent accomplishments related to licens-
ing are the MRS Functional Design Criteria (PNL 1985); the MRS Conceptual Basis
for Design (R. M. Parsons Company 198Sa); the MRS Conceptual Design Report in
seven volumes (R. M. Parsons Company 1985b), but especially Volume II, "Regula- ;

tory Assessment Document" and Volume VII, Geotechnical Description of the Clinch
,

River Site; the MRS Environmental Assessment (Volume 2 of this submission to-
r

Congress); and the Design Verification Plan, Appendix C of this document. All
work performed to date has been done in accordance with the quality assurance !

requirements of the DOE for their nuclear f acilities. These requirements are !

derived from 10 CFR 50 - Appendix B and were incorporated, as applicable, into
;

the programs of each DOE contractor. i

!

0.1
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It is the nature of the design process to iterate between design and
evaluation of the design. First, a conceptual design is performed of struc-

.

tures, equipnent , and processes that will accomplish the functions desired, and
a preliminary evaluation is made of its safety, cost, and operability. The MRS

Program is at this stage of the design process. Then, succeeding phases of
design entail 1) the optimization of the design relative to the above evalu-
ation factors and 2) *.he preparation of detailed information for construction
and equipment to be procured. Thus, it is inherent in the design process that
a preliminary evaluation of the performance of the MRS facility relative to
safety, cost, and operability has been determined during the conceptual design,
with later refinements to come as the design matures. For the MRS Program the
design yet remaining is called definitive design and has two major milestones.
The early design activities will concentrate on optimization of the conceptual

~

| design and the final design of structures, systems, and components that are
'

important to safety. This design phase will produce complete information for
the license application. The remainder of design will complete the drawings
and specifications for construction and procurement.

Section 0.1 of this appendix summarizes the content of a license applica-
tion that must demonstrate how the Part 72 requirements have been or will be
satisfied. In addition, the corresponding acceptance criteria of Part 72 that
the NRC uses in their evaluation of the application are noted. A summary
comparison of a preliminary assessment of the MRS performance with the NRC
requirements is also made. Section D.2 describes the activities the 00E plans

to undertake to provide a license application that will result in a favorable

licensing decision by the NRC. In Section 0.3 the postlicensing activities

that will he needed to adhere to the requirements of Part 72, including prob-
able conditions of the license, are summarized.

This plan cites data for the Clinch River Breeder Reactor (CRBR) site when
specificity is required. The conclusions for the other two sites are not sig-

nificantly dif ferent.

D.1 RE0VIREMENTS FOR A LICENSE AND MRS COMPLIANCE

The license application (LA) contains a description of what the applicant
proposes that he be licensed to do, and how and where the activities will be
performed; it also contains an assessment of the compliance of the proposed
operations to the requirements of Part 72.

The form and content of an LA for the MRS facility is shown in Figure D.1,
and is described in paragraphs 72.14 through 72.20 in Subpart B of Part 7?.
(boxes 1-9 of the figure). The LA provides general information (box 1) about

0.2
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the applicant, including his financial capability to construct, operate and

deconmission the proposed facility; and also summarizes the information con-
tained in other documents (boxes 2-9). These documents are identified by a
dark outline in Figure 0.1, and are submitted as enclosures to the application.
The Safety Analysis Report (SAR) contains the information shown on the third i

and lower levels. The technical requirements to be fulfilled by the site,
facility design, or by the applicant are contained in Subparts (SP) E through

*
I, identified in appropriate boxes in Figure 0.1. In an extension below each
box (except those containing descriptive information), reference is made to the
paragraph in Subpart C, which states the acceptance criteria the NRC will use

;

in making their findings on the acceptability of the related information. 1

Only two reports, the SAR and the proposed License Conditions and Tech- .

nical Specifications (boxes 2 and 5), are dependent in large part upon the
detailed design of the MRS facility. The site and design information
(boxes 10-11) in the SAR are subdivided into site characterization (box 15)
and assessment of site suitability (box 16) and into facility description j

(boxes 17-18) and assessment of facility safety (boxes 19-20). The safety
assessment is composed of two parts: the safety under normal operations as '

measured by the anticipated radiation doses to occupational workers and the
public, and the safety under accident conditions or abnormally severe natural
events as measured by the calculated doses to the public.

,

0.1.1 NRC Findings

The regulations require the NRC to make three major findings in their
evaluation of acceptability of the LA. These findings relate to public health

and safety, and protection of the environment. These findings are described
below and are the focus of the discussions in the ensuing sections.

First, on the basis of their review of the application, and especially

the analysis of occupational and public radiation doses presented in the SAR
(boxes 21-22), the NRC must find that there is reasonable assurance that the
operation will protect the health and safety of the public and will be con- !

ducted in compliance with Part 72, subject to appropriate conditions on the

operations. i

i

Second, on the basis of their review of the application, and especially ;

the Environmental Report (ER) (box 9), the NRC must weigh the benefits and
environnental costs of the proposed facility design and construction against ,

the benefits-and costs of available alternatives. In accordance with provi-
sions of the NWPA, the NRC may not consider the need for the facility or any t

alternative to the design criteria stipulated in the NWPA. After these con- ,

siderations, the NRC must find, pursuant to NEPA, that a license should be
issued, subject to appropriate conditions that will protect the environment.

0.4
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Third, on the basis of the proposed plans for Physical Protection (box 4),
the NRC must find that the operation will not be inimical to the common defense
and security.

0.1.1.1 Environmental Report

!As stated in Sections 3.1 and 3.3 of the MRS Program Plan, the DOE will
,

prepare an ER to be submitted to the NRC with the LA. The environmental {
-

information required by 10 CFR Part 51 will be included, as required by >

paragraph 72.20. '

The plans to obtain site and regional data for the ER and facility design ;
will be developed immediately after Congress acoroves the MRS proposal. These 1

must be obtained before starting definitive design. The dates for obtaining
these data are given in the MRS Program Master Schedule (Figure 3.10,
Chapter 3).

The 10 CFR regulations require the NRC to evaluate the impact of issuance
of a license on environmental values after review of the LA. The DOE will sup-
port their efforts by providing additional information as necessary during
their review or the environmental hearings.

D.1.1.2 Safety Analysis Reoort

The SAR will provide the bulk of the information related to the safety of
the MRS site, facility, and proposed operations. It also provides a descrip-
tion of the Ouality Assurance Program (box 14) that has been used~to obtain
this information. ;

|

The assessment of the suitability of the site (box 16) is made with
respect to the requirements presented in Subpart E. NRC's acceptance criterion
is stated in 72.31(a)(2), which refers to the requirements of Subpart E. The
suitability of the site is based upon the magnitude and certainty of the |

,

projected radiological dose to real individuals living outside the controlled
area during normal operation and the potential dose to an individual at the
boundary of the controlled area af ter the occurrence of any design basis acci- !

dent (the maximum hypothetical accident) (boxes 21-22). The maximum acceptable |radiological doses given in Subpart E are shown in Table 0.1. However, the NRC
acceptance criteria require additional assessments by the applicant, especially
the possible further reduction of doses to the public during normal operation )to values that are as low as reasonably achievable (ALARA). '

The assessment of the safety of the facility design is made with respect
to (box 18) the requirements of Subpart F, General Design Criteria, which apply
to the structures, systems, and components important to safety (SIS), and with

0.5
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TABLE 0.1. Radiological Dose Limits of 10 CFR 72

Normal Design Basis
Operation Accident

General Public frem, annual) (rem. each)
'

Real Individual
Whole Body 0.025*

Thyroid 0.075
Other Organs 0.025

Person at Edge of Controlled Ar ea
Whole Body 5.0
Other Organs 5.0

Occupational Workers
I '

Operating Personnel ''
Whole Body 5.0
Other Organs 5.0

(a) Referenced from 10 CFR 20.

respect to (boxes 21-22) the dose limits of Table 0.1. The NRC safety cri-
teria, stated succinctly in 72.31(13), are that there is reasonable assurance

that the activities to be licensed will not endanger the health and safety of

the public and will be conducted in compliance with the applicable regulations
of Part 72. In addition to compliance with the above requirements, the regu-
lations require consideration of various design features to meet the objective ,

of reducing the dose to occupational workers during normal operation to values
that are ALARA.

0.1.2 Preliminary Assessment of tiRS Compliance

A SAR is not required at this stage of the itRS Program. However, a
preliminary assessment of site suitability and facility safety has been per-

formed to assure a safe facility is being designed and to identify SIS. The
final design of SIS (box 17) must meet the requirements of Subpart F of Part 72
(box 18).

An overall summary of the site and f acility assessments performed to date
is presented here with reference made to documents that provide the detailed

results. 1

|
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0.1.2.1 Site Assessment

Consideration of environmental protection is the responsibility, under
NEPA, of both the 00E and the NRC. The DOE has issued an Environmental
Assessment (Volume 2 of this submission to Congress) of the six site-design
combinations as directed by the NWPA. The conclusion is that the construction,
operation, and decommissioning of an MRS facility for any of the combinations
would not significantly affect the quality of the environment. The DOE expects
that the NRC would be able to make a similar finding for the selected site and
final design after review of the LA.

Similar conclusions have been reached in previously published studies on
storage of spent fuel and high-level waste. Among them are the DOE's Final
Environmental Impact Statement on Management of Commercially Generated Radio-
active Waste (00E 1980) and two NRC studies: Final Generic Environmental
Impact Statement on Handling and Storage of Spent Light Water Power Reactor
Fuel (NRC 1979) and Environmental Assessment for 10 CFR Part 72 (NRC 1984).
The conclusions of both NRC studies are conditioned, however, upon compliance i

of any proposed operations with the requirements of Part 72, particularly with
respect to the safe handling of spent fuel and the engineered confinement fea-
tures, The last cited study was prepared to specifically assess the impacts of
licensing the long-term, dry storage of consolidated or unconsolidated spent
fuel and high-level waste in an MRS f acility for a 70-year period of time.

The safety assessment of the site is based upon a characterization of the

site and its surrounding region (box 15). The magnitude of natural phenomena
and the certainty with which they may be predicted, for example, bears on the
safety of a site. The DOE used site suitability as a dominant factor in its
site screening process by recommending 3 out of 11 sites which had previously
been considered for nuclear activities. Data on the preferred Clinch River

Breeder Reactor (CRBR) site has been obtained from the CRBR files, including
that documented in their preliminary SAR (PMC 1975) and amendments to the PSAR
(PMC 1982), and some additional information published in the open literature
since their PSAR was filed. A description of the geology and hydrology of the
site has been prepared as Volume VII of the Conceptual Design Report
(R. M. Parsons Company 1985b). It characterizes the seismic, flooding, and
ground stability of the site and region and confirms the applicability to the

CRBR site of the corresponding design parameters specified in the Functional
Design Criteria for the MRS.

The safety of the site is assessed (box 16) with respect to the limits of
Table 0.1. The radiological impacts on the public have been calculated, docu-
mented in the EA, and are presented for the CRBR site in Table 0.2 for compari-
son with the limits of Table 0.1.

D.7



. - - . __. . .-

. ,

TABLE D.2. Radiological Doses at CRBR Site

Normal Operation Design Basis
From Annua AccidentFromEaph)

r

General Public Release (rem) a)
'

Occurrence (rem),a

Real Individual
Whole Body 0.00024.,

Thyroid 0.0013
Other Organs 0.00024

Person at Edge of Controlled
Area

Whole Body 0.0044
Other Organs 0.03 ;

Occupational Workers

Operating Personnel
Whole Body 3.7-4.9(b)

,

(a) 50-year dose commitment.
(b) Maximum dose for two crafts.

!
,

The calculated maximum doses to individuals living outside the controlled
area from normal operation and from anticipated abnormal operation given in the
table are 0.00024, 0.0013, and 0.00024 rem per year for doses to the whole
body, thyroid, and other organs, respectively. These doses are to be compared

"to the limits of Table D.1 of 0.025, 0.075, and 0.025 rem per year, respec-
ti vel y . Any assumptions that are made in the calculations are believed to be
conservative. The doses from MRS operations are realistically expected to be '

more than forty times less than the regulatory limits. For comparison, the i

annual background dose at the CRBR site is approximately 0.15 rem per year.

The EA also describes the maximum hypothetical accidents postulated at the
MRS facility and presents their radiological consequences. For the CRBR site
and the sealed storage cask concept, the maximum potential release of radio-
activity results from dropping a PWR fuel assembly, having a 55,000 MWD /MTU
irradiation exposure. Assuming that all the fuel rods are broken and using
conservative assumptions, the whole body dose to a person at the edge of the
controlled area is calculated to be 0.0044 rem and 0.03 rem to the thyroid.
This dose is only 20 times higher than that resulting from normal operation
over a year's period of time, and less than one-hundredth of the regulatory '

limit.

,

0.8
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For the drywell concept there is one hypothetical accident that could

result in substantially higher doses, which are still below the NRC limit. In
this accident it is postulated that an earthquake occurs as a fully loaded
canister is being lowered into a drywell. It is further assumed that the
transport vehicle is shifted in such a manner that the canister and its fuel

assemblies are sheared with the escape of volatile fission products. The
probability of such an accident would be very low and could be made vanishingly

*

small by added design features.

A description of the manner in which the design complies with each
requirement of the Siting Evaluation Factors of Subpart E is described in the
Regulatory Assessment Document (RAD), Volume II of the Conceptual Design Report
referred to earlier.

D.1.2.2 Facility Design Assessment

The MRS design and its intended manner of operation (box 17) are described
in the Conceptual Design Report, Volume I, Book II, Design Description. Book I
af Volume I contains an Executive Sunmary. The RAD, as discussed earlier, con-
tains a preliminary assessment (boxes 18-20) of its safety. The material pre-
sented in these volumes is detailed, even if only conceptual.

The RAD presents the MRS design criteria and describes the way in which
they meet the NRC General Design Criteria of Subpart F. The RAD also estab-
lishes a basis for later assessments of the margins of safety by developing a
preliminary set of expected occurrences, abnormal events, and potential acci-
dents that the conceptual design should, and does, accommodate with appropriate
design features. From this analysis the structures, systems, and components
important to safety (SIS) were preliminarily identified and the criteria of
Subpart F were aoplied, as appropriate for conceptual design.

The SIS were classified, using engineering judgment at this early stage of
design, in accordance with their importance to safety: as Category I if they

must remain functional after a design basis earthquake or tornado; and as
Quality Assurance Level I or II, according to whether their failure could have

offsite radiological consequences beyond the limits of Table 0.1 to the public
(Level I) or whether their failure would af fect the immediate area of, and have
consequences beyond Table 0.1 to, the working staff (Level II). The exact |

definitions of these terms and the preliminary classification of the SIS are in

the RAD.

The features of the facility which provide the primary boundary for con-
tainment of radioactive material are of the most importance to safety. They

i

)
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are the shipping casks, concrete walls of the hot cells in the receiving and
handling (R&H) building, filters and tornado dampers in the R&H building venti-
lation system, and the steel canisters into which the spent fuel is placed for
storage. Safe design of these features is well understood from many years of
experience inside and outside the nuclear industry. They are neither novel nor
new. A favorable assessment of their safety therefore depends upon 1) the
quality of their construction and installation, 2) their testing during opera-.

tion to assure their continued performance, and 3) an acceptable backup or
margin of safety in the event of their unexpected failure.

The results of analyses of the maximum occupational doses to two classes
of workers from exposure to radiation performed to date are presented in
Table 0.2, and are to be compared to the NRC limits of Table 0.1. The calcu-
lated occupational doses are not very meaningful at this stage of design since
optimization for ALARA is performed in definitive design (see Sections 0.2.1.5
and 0.2.2.2). The indicated occupational doses, although less than the limits
of the NRC, are above the guidelines of 1 rem per year in the 00E Orders for
facilities under their ownership. During definitive design additional shield-
ing, remote operations, and other design features will be provided so that
expected occupational doses will be as low as reasonably achievable.

The DOE believes that the conceptual design, described in the seven volumes
of the Design Report, provides a detailed starting point for definitive design;
and that its safety can be demonstrated in a future license application.

0.1.2.3 Assessment of the Design for Physical Protection

The details of tne design and plans for security of the plant and the
radioactive materials possessed (box 4) are withheld from the public by the NRC
as a deterrent to potential sabotage. However, the measures that are used to
provide physical protection are not withheld. The conceptual design report and
the RAD describe the features to be provided and their compliance with the
requirements. Figure 0.2 shows the fence that is the boundary of the con-
trolled area of the CRBR site and the two security fences, with an alarm zone
between them, which surround the protected area. Nuclear materials are not
handled or stored outside of the protected area.

Since these matters are common to all licensed f acilities, they are not
discussed further in this plan. The detailed designs and plans will be pro-
vided to the NRC with the LA.

0.10
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0.2 PRELICENSING PLANS>

This section describes the major activities that are planned to develop an,

LA for the MRS facility, if approved by Congress. The activities are discussed;

according to the time sequence in which they will be performed. In contrast, -

Section D.1 presented the informational needs and site and facility design
requirements that the activities must satisfy.

The activities needed to obtain a license span almost the entire breadth
of the project activities, so that brief, or no, mention is made of some

activities which, though important, are not unusual for the MRS f acility. The
activities will be described with reference to Figure D.3, which shows the
general sequence of activities related to licensing. Since the figure is not a

detailed logic network, only major interfaces of activities are shown, and the

detailed feedback of information within an activity or, from one activity to
another, will take place as needed. The schedule for these activities are
shown in the MRS Program Master Schedule (Figure 3.10, Chapter 3).

The activities described will be performed by the DOE and their contrac-
tor (s). The 00E will obtain expert services for the design, procurement,
construction, technical support during design and licensing, and operation of
the facility.

The preproposal activities are shown to illustrate the DOE's intent to

adhere to the NRC requirements in performance of these activities.
4

0.2.1 Preoaration for Definitive Design and Environmental Report ~

'

The purpose of the first column of activities after congressional approval,
shown in Figure 0.3, is to plan and collect data for development of the ER and
the f acility design. These activities are summarized, from the top down. They
are then described in more detail in subsequent sections.

Early interactions with the NRC staff will provide input to a Regulatory
Compliance Plan, which will provide guidance to other program activities, and
will contain detailed plans and schedules for the assessment of site and
facility safety. In parallel, site and regional data will be confirmed, and

new data obtained where necessary, for the ER and facility design. The scope
of ' environmental data to be contained in the ER will be determined af ter con- ;

sultation with the State of Tennessee, the NRC, and the EPA. Finally, to
prepare for definitive design, the Mission Plan, guidance from Congress, and
the existing EA and conceptual design documents will be used to establish the
technical baseline for the approved MRS facility.

0.12
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D.2.1.1 Interactions with the NRC

As soon as possible after congressional approval, the DOE proposes to
enter into a Procedural Agreement with the NRC to foster cooperation on plan-
ning of licensing activities and an open information exchange between the DOE
and the NRC. The Procedural Agreement will provide for agreement on plans,
schedules, and the responsibilities, including NEPA, of each agency. The
exi sting Procedural Agreement (NRC 1983) between the DOE and the NRC for the
conduct of the geologic repository program could be extended to include the MRS
Program.

The Procedural Agreement will provide for meetings prior to submittal of a
license application at which appropriate management personnel of both agencies
could discuss plans, review progress, and facilitate the resolution of

probl ems . Similarly, provisions will be made for technical meetings for review
,

| and discussion of technical matters, such as interpretations of requirements,
design data or options, and the adequacy and sufficiency of information or
data. The schedule for meetings will be published in advance, and they will be
open to attendance by interested parties. Summary minutes of the meetings will
be made available to interested parties.

Any meetings to be held after submittal of an application for a license
will be conducted in accordance with existing NRC procedures since the DOE

,

| would then be an Applicant subject to NRC regulations.

The Procedural Agreement will also provide for exchange of documents and
other information or data developed by either party. NRC ooservers will be,

'

encouraged to review the progress of design and development activities. The
DOE will request that the NRC staff review and comment on topical reports that
the DOE and the NRC mutually agree upon. The purpose of these reports will be
to receive a degree of assurance from the NRC staff, before submittal of the
license application, that the DOE efforts are meeting the requirements foreseen
by the NRC. In turn, review of these reports will provide the NRC with early
information on the MRS Program. Examples of such reports that would facilitate
early activities and later NRC review of the license application are:

the MRS Quality Assurance Programo

Quality Assurance Plans for: acquisition of site and regional data,o

definitive design, procurement, construction, and design veri fication
testing

seismic design methodology and codese

design for prevention of criticality| e

0.14
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e validation and verification of heat transfer codes

canister and storage cask designs and testinge

hypothetical accidents for analysis for SAR.*

0.2.1.2 Regulatory Compliance Plan
.

In parallel with discussions with the NRC, a Regulatory Compliance Plan
will be developed to provide guidance to otaer program elements on the
1) requirements each is to satisfy and 2) plans, in the form of a logic net-
work, of information and data that will be needed for the preparation of the
LA, particularly for the safety assessment of the site and facility design.
The Regulatory Compliance Plan will contain schedules and identify feedback
loops for the iterative sequence of: development of data used as input to the
design, validation of design methods, identification of structures, systems,
and compen nts important to safety (SIS), performance of design studies, anda

evaluatior. of the margins of safety during operation. These activities are
interdependent and are essential to the timely preparation of the LA. The plan
will need to be maintained up-to-date as the program develops.

D.2.1.3 Site and Regional Data Acouisition I

i

From many prior studies of the CRBR site and surrounding region, a broad |
Scope of data is available. The additional needs are 1) confirnation of the
validity and applicability of existing data, 2) updating of data that may have
changed with time, and 3) development of some detailed data not now in hand,
such as an engineering characterization of site properties for the placement

;and foundation design of MRS facilities. Part of this information will be !
nbtained immediately upon the start of definitive design to confirm the '

acceptability of the layout and conceptual design of the MRS facilities.
Baseline environnental data for the ER, if current data is found to be insuf-
ficient, would take one year to span a complete cycle nf seasonal variations of
meteorology and climatology.

t

After collecting and analyzing the data, the results will be input to the
ER and definitive design. The information required in box 15 of Figure 0.1 can
be assembled and submitted as a topical report. The report would characterize
the geology, hydrology, seismology, meteorology, demography, and nearby indus-
trial or other activities in the region and interpret the information in te %t
of design criteria for earthquakes, flooding, tornados, and protection against
man-induced events. An NRC review of the report would reduce the risk of later
design changes, provide the MRS staff with experience in interacting with NRC
staf f, shorten the time required for review of the LA, and promote early under-
standing of MRS design criteria by NRC staff.

0.15
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0.2.1.4 Scoce of Environmental Report Content
!

An early series of discussions with the state and local entities and |
federal agencies will scope the issues that may need to be addressed in the ER
that are additional to those in the current MRS Environmental Assessment i

(Volume 2 of this submission to Congress). The data needed to consider these !
issues or to update data already available will be factored into the site.

|
investigation studies. In addition, some of the data may need to be considered jin the layout and design of the tiRS facility. The ER will contain a

|
comprehensive discussion of the impacts of construction and operation on the !
environment.

Consultation with the NRC in the early identification of environmental !
Idata needs will provide added certainty to the completeness of the ER. !

!
0.2.1.5 Preparation for Definitive nesign !

,

A revised and expanded set of project documents will be needed for manage-
ment and technical control of the definitive design. In accordance with OCRWM |
policy, this need will be satisfied at the top level by developing an MRS Sys-

{tems Requirements document. This document will contain the functional require-
!

ments and performance criteria for the MRS facility and its subsystems. In ;
addition, a System Gescription document will be prepared that will describe the

|design criteria and bases, the system configuration, and the interfaces between i

each of the firs subsystems. These documents will be based upon the conceptual (design documents listed on page 0.1. The documents will be baselined, under
; change control, for use in the definitive design. Changes will be made in the
t docunents as the iteration between design definition and nesign evaluation

proceeds toward a final design.

A Systems Studies Plan will be developed to schedule and guide the optimi-
zation of the MRS system design. Optimization may be performed with respec+ |

l to any one or more factors such as cost, safety, product performance, and [
schedule. A number of such studies were identified during conceptual design (,

and deferred to definitive design. These studies are presanted in the Concep- !
I

tual Design Report, Volume I, Appendix G. !

i

Preparation of quality assurance documents, expanded beyond those cur-
rently in use, to cover the collection of field data and performance of design ;

| and testing will be scheduled for the earliest possible date. The first of ;

such documents will cover the overall 00E management of the program for an tiRS '

| facility, and the DOE contractors' program for technical support activities, ;
| including design, field investigations, and design features and materials !

testing. Submittal of these docunents to ' the NRC for review and comment will f
:

f
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add to the certainty that the management and technical control of MRS
activities meet the NRC requirements.

3.2.2 Development of the Environnental Report and Definitive Design

The activities depicted in the second column of boxes in Figure D.3 will
produce the ER and complete the final design information required for a license

,

application. All of the design that bears upon the LA, including the ER, will
be planned for completion at the earliest possible time. However, the LA

requires complete designs and specifications for all SIS. Therefore, careful

planning and sequencing of the design studies are needed to ensure acceptance
of the LA by the NRC for review.

D.2.2.1 Development of the Environmental Report

Within one year after the start of definitive design, the conceptual
design will have been confirmed and any changes in the magnitude of the impacts
on the environment of construction, operation, and decommissioning will be
known. The radiological impact on the public, expected to be below acceptable
regulatory limits on the basis of the conceptual design, will have been
reviewed, with the ALARA concept being the criterion for mitigation of radio-
logical impacts. Information on the use of land and of other resources and the
studies of demography, meteorology, background radiation, rare and endangered
species and other subjects will also have been developed. The ER will oe

prepared with particular attention to the requirements of the NRC, as given in
10 CFR 51.

9.2.2.2 Completion of Design for License aoolication

The first activity in definitive design will be a review of the DOE's

Systems Requirements document, System Studies Plans, other baseline management
and technical documents, and the plans for site and f acility safety assessment.
(These documents were discussed earlier.) In parallel, the contractor perform-

ing the design will prepare his quality assurance program and procedures for
DOE approval. With this understanding, the design activities will concentrate
on the optimization of design by performance of studies identified in the

Systems Studies Plans or by review of the conceptual design. Three of the more
important studies which are related to safety considerations are:

a study of the wall thickness and steel reinforcement of the sealede

storage cask versus the resulting changes in occupational exposure of
workers in the storage field, in the temperature and perhaps the

3.17
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lifetime of the concrete, in its ability to withstand tornado- !

generated missile impacts, and in the cost of manufacture (ALARA and [.

margins of safety).
f

a study of the use of additional remotely controlled equipment versuse

the resulting decrease in occupational exposure but at increased
,

.. capital and, perhaps, at increased operating cost and lower availa- |
' bility (ALARA).

;

!
a study of the capacity of the lag storage vault versus the resulting je

changes in operational flexibility, in the vault cooling requirements [
or changes in lifetime of the concrete walls, in changes in the mar- i
gins of safety in the event of loss of multiple power sources, and in '

the cost of the building and support equipment (margins of safety).
|

In addition to the systems studies, a large number of safety questions !
will be addressed in this phase of the design. They obviously overlap in an |
iterative fashion with the evaluation of the margins of safety described in a |
later section, but are described here for clarity. Some of these have been ,

documented in the RAD or Appendix G of the Conceptual Design Regort. A few (
of those involving considerations of safety are listed in Table 0.3. Close
inspection of the items listed and comparison with the current conceptual
design will reveal that many of the items also pertain to potential cost reduc-
tion, or value-engineering studies. As in the usual design process, conser-
vative decisions were made during i1RS conceptual design in the absence of final *

studies on the effects of failures and on existing margins of safety. ;

Concurrent with the design, parts of the LA will be prepared that are not
dependent upon the detailed and final safety analyses. These may be submitted !
for early NRC review if it appears likely that this would reduce the license
review time or would assist in making design decisions. In rougn order of
their dependence upon final safety assessments, they are-

I,

e Technical Qualifications: Personnel Training Program fPhysical Security Plan !
e

Safeguards Contingency Plane

Design for Physical Security !e

Decommissioning Plan
[

e

* Emergency Plan.

Each of these is described below, following Table D.3. !

t

!
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TABLE D.3. Safety Considerations for License Application Design |
i

Magnitude of radioactive particulate deposited in cells and one

filters and methods of reducing their quantity

Methods of waste collection, decontamination, and volume reduction*

of both liquids and solids
.

Agreement with repository program on acceptability of encapsula-e

tion of contaminated organic materials

Re-evaluation of need and placement of monitoring equipment for ie

radioactive gaseous ef fluents, sanitary sewer system, and
seismicity

Re-evaluation of need for various monitoring and control functionse

to be supplied by uninterruptible power, i .e., rather than of fsite

or backup generator power

* Re-evaluation of need for various functions to be controlled at
both local and renote control rooms under of f-normal conditions or
design basis accidents

Re-examination of the basis for the CHTRU building to be resistante

to severe earthquakes for operating flexibility or public safety

Re-examination of possible causes of fires or explosions and anye

further design features to mitigate their effects

Final determination of shielding wall thickness to result ine

occupational doses that are ALARA
|

The nucleus of an operations staff will review the design for operability
and maintainability, providing input to the design. Using this experience, the

staff will develop the Personnel Training Program. Training will begin as soon
as the full set of prototypic systems are installed in the training cell, as
described in Section 3.5 of Chapter 3.

The Physical Security and Safeguards Contingency Plans can, likewise, be
prepared after confirmation of the conceptua? design and performance of some
design work not involving the SIS.

D.19
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The Design for Physical Security, the Decommissioning Plan, and the
Energency Plan rely on more information than exists in the conceptual design,
but could be prepared for the NRC in advance of subnittal of the LA.

0.2.2.3 Design Feature and Systems Tests

Some features incorporated into the conceptual design need further testing*

to justify their choice, may not be optimum among al s the choices, or have been
assigned operating limits that need to be confirmed by testing. The informa-
tion needed generally relates to achievement of an acceptable margin of safety.
In addition to the tests identified in the conceptual design report, additional
tests may be identified during definitive design. Those feature tests that
were identified in the conceptual design are described in the Design Verifica-
tion Plan, Appendix C. Some of these tests will determine performance limits,
such as concrete testing at high temperatures, and some will determine the
capacity and shielding needed for systems to treat wastes generated at the MRS
facility.

In addition to the feature tests, a series of tests will be performed on
the disassembly and consolidation system. These are planned to be completed
before the LA is submitted to the NRC, as described in Appendix C.

At this stage of design, plans can be developed for mockup and prototype
tests to verify operability of the final compnnents to be procured. There are
tests already identified in Appendix C that will be considered for completion
during design and construction. Augmenting these plans with those for opera-
tional testing of the MRS facility after construction will provide information
for the SAR (box 12 of Figure D.1).

Planning for the operation of the facility will also be completed to
satisfy another of the items in the SAR, Plans for the Conduct of Operations
(box 13 of Figure D.1).

0.2.2.4 Evaluation of Margins of Safety and Reliability

After sufficient design information is available on portions of the design
of the SIS to warrant reassessnent of their importance to safety and their mar-

l gins of safety, studies of reliability and operability will be performed to
assure that the operability goals of the 00E (stated in the Systems Require-
ments document) and the safety performance requirements of the NRC are met.
Some of the input data will be obtained from failure modes and effects
analyses. In turn, the results provide input to assessments of the margins of
safety between normal operations and operations under either severe natural
phenomena or design basis accident conditions. The results will be used in an

0.20

|
:

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



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

. .

assessment of the likelihood, and analysis of tne effects, of improbable events

and design basis accidents. A description of these studies is needed for the
| SAR (boxes 19 and 20 of Figure 0.1).

The conceptual design effort used engineering judgment instead of failure
and reliability studies to proceed to the identification of possible off-normal

and serious accidents. More than eighty events of varying severity were con-,

sidered and are presented in the MRS conceptual design report. As nentioned
|

earlier, these considerations allowed a preliminary identification of the SIS.

The quantitative analyses discussed above will be performed using relia-
bility and other data for specific components and systems defined during f
definitive design. Some of the more important of such studies are listed in i

Table 0.4, although it is acknowledged that, at times, it is dif ficult to

distinguish between design studies like those in Table 0.3 and design assess-
ments like those in Table 0.4 Again, Table 0.4 is derived in part from
references already cited.

TABLE D.4 Failure Modes and Effects and Reliability Studies

Effects of the successive loss of sources of alternative power*

Dynamic analyses to determine pressures versus time upon f ailure*

of tornado valve; and to determine their importance to safety and
testing requirements

Consequences of exceeding yield strength of reinforced concrete*

under high temperature, seismic, or tornado-generated missile
stresses

Human factors study to identify effects of potential operator*

responses

Modes and consequences of fuel cladding and canister failure and*

ultimate temperature limits for safe storage

Consequences of a design basis earthquake and tornado-generated*

missile on storage cask and canisters in the storage field and
final classification of their importance to safety, including the
steel ifner in the cask

Effects of multiple failures, including human*

D.21
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At the conclusion of these studies the information will be used for per-
forming the final analysis of the radiological effects of exceeding the margins
of safety (boxes 21 and 22 of Figure D.1). The information will also be used
to confirm the final classification of structures, systems and components that
are important to safety. This classification is subsequently used in designa-
tion of the quality standards to be used in procurement, construction, and
testing of the SIS.-

0.2.3 Completion of the License Application

The next column of activities in the sequence shown in Figure D.3 involves
the use of design and other information to develop the LA. Upon completion
of the safety assessments described in previous sections, the SAR will be
assembled.

The information for the development of the remaining enclosure to the LA,
Proposed License Conditions and Technical Specifications (box 5 of Figure 0.1),
will be available at varying times during design, but the final specifications
can be confirmed only after the analysis of the hypothetical design basis acci-
dents. For example, the license condition which specifies the maximun quantity ,

and characteristics of fuel to be stored under the license will be known early, ;

but specification of the set-points and range for radiation monitors on the -

stack must await the final determination of the rate and magnitude of the
radioactive gaseous effluent from hypothetical accidents.

The LA and its accompanying reports will then be submitted to the NRC and,
after their review for completeness, the NRC will docket the application.

0.2.4 Review of License Application

The NRC review process is scheduled to take 30 months from application to
issuance of a license. Although a longer review period may be required in the
event of serious contentions which require extensive hearings and appeals, a
shorter period would be needed in the absence of contentious issues. The 00E
believes that the scheduled 30 months is a reasonable allowance of time in view
of the proposed extensive prelicensing interactions with the NRC and the oppor-
tunities for the public to be involved in the review of technical documents.

Questions from the NRC staff are expected during their review and will be
responded to in a timely manner to expedite the license review.

The remaining design of items not important to safety, including detailed
drawings and specifications for procurement, construction, and installation,
will be completer during NRC review of the application.

,
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3.3 POSTLICENSING PLANS
i

The requirements prescribed for a licensee are found in Subparts C and D
of Part 72. They relate to Conditions of Licenses; and Records, Reports,
Inspections and Enforcement, respectively. The activities planned for the MRS
Program are shown in Figure D.3. More detailed descriptions and milestones are
given in Chapter 3.

After receipt of a license, the DOE will proceed with site preparation and
const ructien. During this period, inspections will be performed to assure that
quality standards specified in the design are met for purchased material 3 and ,

'

equipment, and for major construction and installation; and that the conditions
!

of the license are met. Resident NRC staff from the Office of Inspection and
Enforcement will be housed at the construction site to f acilitate their inspec-
tion of the work in progress, inspection and acceptance services will also be
provided by the contractor who designed the facility.

Construction of the MRS facility will be scheduled so that the mockup and '

training cell in the site services building will be completed at the earliest
time that is compatible with orderly construction and economy. Advanced pro-
curement of prototypic spent fuel handling equipment will allow installation of
these prototypes as soon as the mockup and training cell is complete. After
installation, these prototypes will be operated for the dual purposes of |

training operators and maintenance staff and of operating and testing the
equipment under simulated operating conditions. Any desirable design changes
may 5e made during procurement of MRS equionent, or be back-fit i f necessary.

During completion of construction and testing, the SAR will be updated and
submitted to the NRC every 6 months, with the final submittal not later than
3 months before spent fuel or high-level waste is to be received. The accep-
tance criteria and test results of the preoperational tests using cold or simu- '

lated spent fuel will be submitted to the NRC for their review at least 30 days
before spent fuel or high-level waste is to be received.

After the receipt of actual spent fuel, the preoperational tests will be frepeated, but under radioactive conditions, sequentially in ore cell at a time.
The throughput rate of the facility will be judiciously increased during the
operational demonstration, as more experience is gained in the use of the
operating procedures and in the operating characteristics of the processes and
equipment. A ramp-up of the throughput to full operations is expected to take
approximately one year after the start of hot operations.

1

l
!
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All radioactive operations cf the MRS facility will be in accordance with
the limits prescribed in the Technical Specifications, which are part of the
conditions of the license.

After completion of its mission, the MRS f acility will be decontaminated'

and decommissioned in accordance with the Decommissioning Plan approved by the
NRC.:.
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APPENDIX E !

COST AND FUNDING ANALYSES

.

I
The purpose of this appendix is to provide further details on the cost

estimates and funding plan included in the body of the MRS Program Plan. Sec- .

tion E.1 describes the basic approach and assumptions for cost estimation.
Sections E.2 and E.3 present and discuss the details of the cost estimates for ;

the preferred site-design case and the five alternative cases. Section E.4 '

presents an analysis of cost sensitivities. Section E.5 discusses the alterna-
tive funding approaches considered, explains the selected approach, and details
the plan for funding the MRS Program. The change in the total cost of the fed- '

eral waste management system, due to addition of the MRS f acility, and the
spending and funding schedules are also provided in Section E.5. Section E.6
presents additional detailed cost and data tables.

E.1 COSTING APPROACH AND ASSUMPTIONS !

The approach to estimating the costs for deploying, operating, and decom- '

,

missioning the MRS facility is discussed and an explanation of cost categories !
and economic assumptions is provided. This is followed by a discussion of the
basic assumptions for costing, such as site-design combinations, waste logis- |

tics, facility design, and costs not included.

E.1.1 Approach to Cost Estimation
.

In developing the cost estimates for the MRS facility, the activities in
the f acility deployment, operations, and decommissioning processes are evalu-
ated and informacion on the manpower, materials, and capital equipment are -

i developed from the conceptual design of the MRS facility. The assumptions used
are consistent with the improved-performance system described in the OCRWM
Mission Plan (DOE 1985) and in Appendix A of this document.

'Costs were estimated for activities in each of the nine MRS program ele-
ments: 1) Environmental Evaluations, 2) Design, 3) Regulatory Compliance, ;

4) Construction, 5) Training and Testing, 6) Operation, 7) Decommissioning,
'

8) Institutional Interactions, and 9) Program Management. The costing frame-
work is shown below:

.

E.1'
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Costing Framework

1.1 Environmental Evaluations
Environmental report
Environmental data

i

1.2 Design |
R&H building
CHTRU facility
Support facilities

Storage facility

Site design data
Site improvements
Utilities

Design verification

Design and management support

1.3 Regulatory Compliance
NRC license application
Permits
License review
License amendments
Operational reports
Decommissioning amendment

1.4 Construction,

! R&H building
! CHTRU facility

Support facilities
! Storage facility
! Site improvements

Utilities

Construction management and support

1.5 Training and Testing

Training and certification program
Safety and radiological

| Operations and maintenance
Emergency response

| Offsite systems testing
| Onsite test start-up
i Operational demonstration

|

|

'
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1.6 Operation

R&H building
CHTRU facility
Support facilities

Storage facility

Environmental surveillance
Operations management & support
Capital modifications / additions*

1.7 Decommissioning
Decommission plan
R&H building
CHTRO facility
Support facilities

Storage facility

Site improvements

1.8 Institutional Interactions
Public information programs
Consultation and cooperation agreements
Financial assistance

1.9 Program Management
System engineering and configuration management
Intergovernmental relations
Project planning and control
Subcontract management
Management services
Quality assurance

Cost Categories

The nine cost categories represent the nine program elements. A descrip-
tion of activities in each category is presented below.

Environmental Evaluations costs are those associated with the compilation
and verification of ecological, hydrological, meteorological, and socioeconomic
site data for the preparation of the Environmental Report (ER) and the interac-
tions with NRC required for preparing the ER. Site data collection and evalua-
tions in this cost category include all data except those needed only for
design and construction purposes, such as rock and soil mechanics. Manpower
requirements for each activity and associated cost were estimated in accordance
with the proposed deployment schedule.

E.3
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documents, including drawings, descriptionsDeg costs encompass all activities that are required to complete design

site improvements and utilities. studies for R&H building, CHTRU facility, storage facility, specifications, and engineering

needed for an NRC license application. required for the development of the Safety Analysis Report andThe engineering studies include analyses, support facilities,
other documents

under this element are those for site data confirmationOther preconstruction costs included
and design management and support. , design verification,
initiation of operations are included in the OperatiCosts for design engineering support after
of 20% is also included. on element. A contingency

throughout the life span of the MRS facilityRegulatory Compliance costs pertain to permitting and itcensing activities
cations at local, state, and federal levels, These activities support appli-.

any, are not included in the cost estimates, icensing and permitting fees, if
include preparation of the license application to NRC and varipreconstruction activities
cations as required, and licensing review support. ous permit appli-
is required throughout construction and operationLicense amendment support

paring and submitting a decommissioning amendment are also iFinally, costs for pre-
.

ncluded.

the drawings and specifications prepared in the Design elConstruction costs cover actual construction of the MRS faity based on
include labor, materials, equipment, contingencies ement. They

improvements, utilities and construction contractor management, support services, site
costs are considered capital investments. Construction.

behalf of the project, such as construction of the R&H buildi1) direct costs - paid to construction contractors for expenses oThese expenditures are of three
types:

n

receipt and inspection facility), CHTRU facility ng (including
facility, utilities and other site improvements; 2) constr, support facilities, storage

uction management

-_

(a)
See Section E.1.5 for reasons why the licensing and permitting fnot estimated. ees are(b)
Note that the Design and Construction elements in this

both capital-funded and operating expense funded costsrefer to all costs during the design and construction phases
costing framework

_, including
design report (Ralph M. Parsons Company 1985) In the conceptual.

bined design and construction costs.the term " construction" to cover the capital-funded portio, the architect-engineer usedn of the ,c_om-

between these two cost estimates for the combined designThe reconciliation of the difference
categories for the preferred site-design case is explained in Sectiand construction
(Construction).
this appendix and that in the conceptual design report shThis distinction between the term " construction" used in

on E.2.1

mind throughout this appendix as well as the Program Planould be kept in
.
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costs - costs for performing construction management and support services; and
3) contingency costs - a reserve for unexpected events or requirements not
specifically foreseen. The latter costs are estimated as a percentage (20%) of
the sum of direct costs and construction management costs.

Training and Testing will begin prior to the completion of facility con- I

struction to ensure that the MRS facility and operations staff will be prepared
to perform their intended functions safely and within quality requirements by.

the time the facility becomes operational. The training and certification
programs will cover safety and radiological monitoring groups, operations and
maintenance crews, and emergency response teams. Testing starts with offsite
systems testing. Personnel training and operations testing will sequence
through the mockup facility in the training cell in the site services building,
the cold tests in the R&H building (full complement of equipment installed in
the hot cells without using actual spent fuel assemblies), and the hot test
(using actual spent fuel assemblies). Also included in the estimates for this
program element are costs for preparing the necessary training documentation

4

and a 20% contingency allowance.

Operation costs include salaries and benefits for operating and mainte-
nance personnel and were estimated for activities associated with receiving,
consolidating, packaging, shipping offsite, or temporarily storing and then
shipping offsite, spent nuclear fuel and the associated waste from handling and
consolidating the spent fuel . The costs were developed from the Ralph M.
parsons Company estimates of the numbers of operating and maintenance personnel
required for operating and maintaining the R&H building, CHTRU facility, stor-
age f acility and support f acilities plus administrative and support staff,
together with the costs of materials. Additional costs are included in this

program element for continuing environmental monitoring during the operational
period of the facility, and for operations management and support. Costs for
f acility improvement and modifications and for storage casks and canisters are
also included.

The costs incurred during facility operation include both capital-funded
and operating expense-funded expenditures. Capital-funded expenditures include
costs for the sealed storage casks and facility improvements. Operating
expense-funded expenditures include the following general categories:
1) labor--determined by a composite annual wage rate that includes all labor
costs and the number of staff persons; 2) consumables--items used during
operation and maintenance of the facility, such as canisters, drums, filters,
and miscellaneous items; 3) maintenance, supplies and contract labor--paid to
suppliers for parts, supplies, and labor used for facility maintenance and
operation; and 4) utilities, including fuel oil / diesel and gasoline. A 20%
contingency allowance was made to cover the normal uncertainty in cost estimate
at this stage of design.

E.5
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Decommissioning costs begin to be incurred approximately four years before
the end of operations when the decommissioning plan is prepared and the storage
casks are unloaded and decontaminated in preparation for decommissioning. The
major part of decommissioning costs associated with decommissioning the R&H ,

building, CHTRU facility, and the storage and support facilities will not begin
until the last of the consolidated spent fuel has been shipped to the reposi-

;

tory. Costs for site improvements or reclamation are included. This cost

category also includes a 20% contingency allowance.-

;

Institutional Interactions costs are incurred 1) to provide timely and
full information exchange and appropriate participation between and among the
DOE, the public, the State, and local officials regarding the development, |

deployment, operation, and deconunissioning of the MRS f acility; and 2) to
ensure that the State and local governments receive fair and reasonable finan-

!

cial assistance for the effects of construction and operation of the MRS facil-
ity. In this analysis, only costs associated with public information prog s

7

are estimated, because the other cost elements are still under discussion.
~

Program Management costs cover the period from congressional approval
through operational demonstrations of the MRS facility. Services provided
include 1) system engineering and configuration management, 2) project planning
and control for a major systems acquisition, 3) management of subcontracts,
4) management services such as procurement, financial services and program |
of fice staff, and 5) quality assurance. These costs were based on estimates of ;

the annual level of effort required. During facility operation, all program
management costs are estimated under the Operation program element. During the
period when the facility is .being decommissioned, costs of program management
are estimated separately. !

Economic Assumptions

Unless otherwise noted, costs included in this appendix are specified in
terms of 1985 constant dollars, and thus do not include the effect of general
inflation. When making comparisons of cost estimates in future years, it would *

be necessary to convert the cost estimates in this appendix to the dollar terms

of the year in which the new cost estimates are being specified.

E.1.2 Site and Design Combinations

Section 141(b)(4) of the NWPA requires that the MRS proposal include at
least three alternative sites and at least five alternative combinations of r

.

(a) Refer to the MRS proposal (Volume 1) for a description of the DOE's
,

'proposed program.

!
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such proposed sites and facility designs. The 00E has chosen the sealed stor-
age cask as the primary stors method for the proposed MRS f acility. The
field drywell was selected is the alternative storage method. The 00E has
selected the former Clinch River Breeder Reactor site in the State of Tennessee
as the preferred site for locating the MRS facility. Two alternative sites
were also identified for evaluation: the DOE Reservation at Oak Ridge,
Tennessee, and the f armer Hartsville nuclear plant site near Nashville,
Tennessee. Six sitr,-design combinations were evaluated: one preferred and-

five alternative cases. Cost estimates have been prepared for all six cases.

E.1.3 Waste Logistics

The waste logistics used in this analysis are based on the schedule for
waste acceptance, storage, and shipment from the MRS f acility to the first
repository, shown in Table 2-3 of the Mission Plan (Waste Acceptance Schedule-
Improved Performance System). This schedule indicates a maximum required
receipt and shipping rate of 3,000 MTU, total throughput of 62,000 MTV, and
expected onsite maximum inventory of 13,300 MTU. For costing purposes, all
spent fuel destined for the first repository, including spent fuel from western

and canistering.ged to be shipped first to the MRS facility for consolidation
reactors, was as

!

The MRS facility will receive spent fuel from reactors
from 1996 to 2017, and will ship to the first repository from 1998 to 2022.
Defense waste will be sent directly to the first repository and the second
repository will operate independently of the MRS facility.

E.1.4 Facility Design

The conceptual design for the MRS facility has a design receipt rate of
3,600 MTU/ year and onsite storage capacity of 15,000 MTU. Operations would be
on a five-day, 3 shif ts/ day mode (with a standby mode on the_ weekends) to
accommodate an operating receipt / ship rate of 3,000 MTU per year. A total |
plant operating staff of about 600 employees would be required at these |
throughput rates during steady-state operation. For the first few years of
operation of the MRS facility, some of the consolidated spent fuel would be
placed into temporary storage while other fuel would be shipped to the reposi-,

tory (afte 1998). In subsequent years, the facility would serve primarily as i

|

(a) This is different from the position taken in the Need and Feasibility
section of the EA (Volume 2 of this submission to Congress), which indi-
cates that spent fuel from western reactors will be shipped directly to
the first repository. Shipment of western fuel directly to the first
repository would probably lower the MRS receiving rate to approximately
2550 MTU per year and lower the MRS f acility cost estimated herein
accordingly.

E.7
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a receiving and packaging facility for the first repository. The major ele-
ments of the MRS f acility are the R&H building, the CHTRU f acility, the support
facilities and the storage facility.

E.1.5 Costs Not Included

Certain items are not included in he cost estimates presented in the next
sections. These are discussed below.(a

*

As discussed in the MRS proposal (Volume 1), it is recommended that
financial assistance be made available to local units of government affected by
MRS deployment upon congressional approval . When agreements are reached and
the costs can be estimated, they will be included in MRS life-cycle cost
estimates.

The DOE is recommending that Congress direct that revenues equivalent to
taxes be provided to the State of Tennessee and affected units of local gov-
ernment for the MRS facility. This will provide revenues to the State and
localities equivalent to those which would be received if a commercial facility
were built on the site. When costs have been identified, they will also be
included in MRS life-cycle cost estimates.

Pursuant to Section 117(b) and (c) of the NWPA, binding Consultation and
Cooperation Agreements will be sought with Tennessee within 60 days after
congressional approval of the MRS Program. Since these agreements have not
been negotiated, there are no cost estimates available at this time.

Also not included in the cost estimates are licensing and permitting costs
associated with other federal, state and local entities. At this time, there

is no clear indication whether the federal entities will make these costs part
of their request for congressional budget appropriations or whether they may
directly charge the Waste Fund under Title 10 Code of Federal Regulations,

(a) The cost of transporting spent nuclear fuel within the federal waste man-
agement system is a major component of the total system life-cycle costs
of the federal waste management system. (For the improved-performance
system, the other three major components are development and evaluation
(D&E) costs, repository costs, and MRS costs.) Hence, any changes in
total system costs attributable to the transportation component are being
estimated separately, instead of being included in the MRS facility costs.
In other words, the impacts on transportation cost of incorporating an MRS
facility into the federal waste management system is a valid considera-
tion, but it is more properly evaluated from a total system perspective
and is not included as part of the life-cycle cost estimate for the MRS
facility per se.

E.8
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Part 170--Fees for Facilities and Materials Licenses and other Regul atory
Services under the Atomic Energy Act of 1954, as Amended. Currently, Part 170
does not discuss MRS. State and local permitting fees have not been identified
at this time.

Site acquisition costs have clso not been estimated at this time. These

costs can vary among the three sites. However, they would not significantly
impact the life-cycle costs,a

E.2 COST ESTIMATE FOR THE PREFERRED SITE-DESIGN CASE

The preferred site-design case cost estimate is the life-cycle cost of

developing, constructing, operating, and decommissioning an MRS facility using
the sealed storage cask concept at the Clinch River 3reeder Reactor (CRBR) site
in Tennessee. This section presents the details of this cost estimate by first
explaining individual cost components and then discussing the total facility
life-cycle costs. Major uncertainties concerning the cost estinates are then
explored. Unless otherwise noted, all cost estimates are expressed in constant
1985 dollars.

E.2.1 Cost Categories

This section presents the details of the preferred site-design case cost
estinate by cost category. The nine cost categories were defined in Subsec-
tion E.1.1. Due to the need to consider funding categories in the later
analysis, whether or not cost category includes capital-funded .or operating
expense-funded items is indicated in the following discussion.

Environmental Evaluations

The costs for Environmental Evaluations activities, such as environmental
|data confirmation and verification and preparation of the ER, are estimated to

be $5.3 million. All environmental data collection and documentation will need
to follow strict quality assurance (0A) requirements. For example, all exist-

ing environmental documentation will be verified by onsite sampling and inspec-
tion to comply with OA requirements for an NRC license application. The envi- I

conmental data collection, confirmation and verification activity acenunts for
$3 million. Preparation of the ER and public interactions will require that i

another $2 million and $0.3 million is reserved for responding to questions
following submittal of the ER. Costs for this element are expense-funded.

E.9
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Design

The costs associated with the Design element of the MRS Program are esti-
mated to be about 197 million, including 20% contingency allowance. The major
cost components are as follows:

Millions of'

Cost Item Constant 1985 Dollars (a)
RAH building $47.3
CHTRU facility 0.2
Support f acilities 10.6
Storage facility 2.9
Site data 5.5
Site improvements 1.4
Utilities 2.6
Design verification 17.0
Design management 9.7

,

Total Design $97.2

These cost estimates are based on estimates of the number of drawings
required and the assumption that 160 hours of labor is required per drawing. ;
The hourly charge to produce drawings is assumed to $50 dollars per hour. In
addition, cost incurred by the design contractor for design verification
($1 million) and for licensing support during the license application period
are included. These latter cost items are distributed 00% to the RAH building

'

and 10% to the storage f acility. 365 million of the cost in the . design phase
is capital-funded. All other costs are operating expense-funded.

Regulatory Compliance

The cnsts for complying with regulatory requirements include those
incurred for 1) preparing a license application to the NRC including guidance
to and review of designs, 2) ootaining various permits from the State and other
entities, and 3) preparing license review supplements prior to construction.
Also included in this cost category are the costs incurred for 4) preparing and
submitting license amendments during construction, 5) conducting license-
related activities during operation, and 6) submitting a decommissioning amend-
ment. The total cost of Regulatory Compliance is estimated to be $25.7 million
and is expense-funded. The major cost components are shown below:

|

| (a) All costs greater than $0.1 million were utilized in the estimates in this
| appendix. When summed, the totals may therefore give an appearance of
I greater precision than actually exists.

E.10
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fiillions of

Cost Item Constant 1985 Dollars,_
NRC license application $4.0
Permits 0.6
License review and amendments 2.5 |

License anendments during construction 3.7 |
Operation reporting 10.8 |.,

Decommissioning amendments 4.1
|

Total Regulatory Compliance $25.7

Construction

|
Total cost in the constructinn hgse is estinated to be $646.4 million,

including 22% contingency allowance. The details of this estimate are as
,

follows:

fiillions of
Cost Item Constant 1985 Dollars

R&H building $421.6
CHTRU facility 1.3
Support facilities 38.8
Storage facility 31.4
Site improvements 58.4
Utilities 4.9
Construction management & support 90.0

Total Construction Phase $646.4

Excluding construction management and support, the others are construction
contracts totaling about 5556 million. Construction management and support
costs include $52 million for construction management, $28 million for field
engineering, inspection and review of submittal, and S10 million for opera-
tional support to construction. Except for the $10 million for operational
support to construction, all costs during the construction phase are capital-
funded.

(a) The specific contingency allowances used, by building, are as follows:
R&H Ruilding 25%

CHTRU 10
Site 10
Storage facility 15

Support and utilities facility ljl

Average 22% (Ralph it. Parsons Company 1985)

E.11
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The capital-funded cost of combined design and construction pnases of the
MRS Program totals $701.4 million.idl This is composed of the following:

Millions of

Cost item Constant 1985 Dollars

Design and license support 565.0
Field engineering and vendor 28.0-

submittal review
Construction management 52.0
Construction contracts _,556.4

Total Design & Construction $701.4
(Capital-Funded)

Training and Testing

Total training and testing costs are estimated to be $62.0 million,
including 20% contingency allowance. This total includes costs for developing

the operating procedures, training the operators, testing equipment, conducting
preoperational testing of the f acility and equipment, and training for fire
protection and security. All the costs are expense-funded. The details of
this cost category are shown below:

Millions of

Cost Item Constant 1985 Dollars

Operating procedure & training $35.5
Preoperational testing 22.0
Fire protection and security training 4.5

Total Training and Testing $62.0

Operation
l

Total operation cost through 2022, wnen the last of the stored spent i

fuel is retrieved and shipped to the repository, is estimated to amount to
$1,915 million, including 20% contingency allowance. This total includes costs |
for procurement of the storage casks, capital additions and modi fications, J

operating staff salary and benefits, canisters, other consumables such as drums I

and filters, and utilities including electricity and fuel oil. These are shown
below: 1

(a) This is the " construction" cost estimate included in the design report
(Ralph M. Parsons Company 1985) noted earlier in Section E.1.1.
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Millions of

Cost Item Constant 1985 Dollars
Casks and capital additions $509.0
Staff 675.4
Cani sters 414.7
Other consumables 135.7
Utilities 180.2-

Total Operation $1915.0

According to the items included in the costing framework in Subsec-
tion E.1.1, total operating costs can also be disaggregated as follows:

Millions of

Cost Item Constant 1985 Doll ars

R&H building $1026.4
CHTRU facility 1.0
Support facilities 284.2
Storage facilities 17.1
Environmental surveillance 17.8
Operations management 59.5

and support
Capital modifications / additions 509.0

Total Operation $1915.0

Costs incurred during the operation pnase are botn capital- and operation
expense-funded. A total of $509 million will be capital-funded, including
$297 million for storage casks and $212 million for capital additions or

modi fi cations .

Decommissioning

Decommissioning costs are assumed to be 12% of facility construction cost
and 5% of the cost of all sealed storage casks produced. These assumptions are
based on experience and engineering judgment (Engineering News Report 1984).
Of the total cost incurred during the construction pnase of $646.4 million, j

$90 million is for construction management and support, not directly related |

to physical f acilities at the MRS site. Hence, these are excluded in computing i

the facilities-related decommissioning cost. Moreover, approximately $23 mil-
lion of the remaining $558 million of construction costs is for excavation and
other earth work and is not used in computing the decommissioning cost for
capital f acilities. Hence, the total construction cost used for computing
decommissioning costs is only $535 million. Total decommissioning cost is

!

!
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estimated to be $79.0 million and is expense-funded. Since tne construction
cost used for computing decommissioning cost includes 20% contingency
allowance, the decommissioning cost can be viewed as containing the same 20%
contingency allowance. The detailed breakout is shown below:

Millions of
Cost Item Constant 1985 Dollars,

R&H building $50.6
CHTRU facility 0.1

4.7Support f acilities
Storage facility (incl . casks) 17.3
Site improvements (incl . utilities) 6.4

-

Total Decommissioning $79.1

Institutional Interactions

As discussed in Subsection E.1.5, the total costs for institutional inter-
actions will include financial assistance to state and local entities, which is
still under discussion. However, the cost of public information programs is
estimated to be $2.1 million for the period 1986 through 1991. This cost cate-

gory is expense-funded.

Program Management

Program management costs include those costs associated with system engi-
neering and configuration management, institutional relations, project planning
and control, subcontract management, management services, and quality assur-

Annual program management costs are estimated for three periods:ance.
1) preoperation until the start of full-scale operation, 2) operation, and
3) postoperation. The latter period contains only quality assurance costs.
During the operation years, all program management costs, including QA costs,
are included in the cost estimate for operations. During the postoperational
period, program management costs other than QA costs are included in the decom-
missio dng costs. This cost category is expense-funded. The cost components

are snown below:

E.14
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Millions of
Cost Item Constant 1985 Dollars

System engineering & $17.0
configuration management

Institutional relations 3.7
Project planning and control 19.7
Subcontract management 6.5
Management service 10.1
Quality assurance 12.7

Total Program Management $69.7

E.2.2 Total MRS Facility Life-Cycle Cost of the Preferred Site-Design Case

Table E.1 presents the preferred site-design case cost estimates for the
MRS f acility using the 12-inch-diameter current design storage canister as the
basis for costing. Total life-cycle cost for the MRS facility is estimated to
be $2902 million. Among the nine cost categories, operations accounts for the
largest share, about 66%. Construction is second with 22%. Preconstruction
activities of environmental evaluation, design, and regulatory compliance com-
bined account for 4%. Training and testing accounts for 2%. Decommissioning
and program management account for 3% and 2%, respectively. It should be noted
that among the nine cost categories, contingency allowances of 20% were explic-
itly incorporated into the categories of design, construction, training and
testing, operation, and decommissioning. The other four categories do not
include such allowances.

Table E.2 presents the annual costs by cost category for the' preferred
site-design case. Annual expenditures are highest during the construction
period and initial facility operation years, ranging from $91 million to
$203 million per year. When the MRS facility is in steady-state operation,
the annual cost is estimated to be about $71 million per year. The estimated
staffing requirement for operation during this period is 601 people.

Disaggregation of Costs By Function

The MRS f acility life-cycle cost estimates shown in Tables E.1 and E.2 can
also be disaggregated by function of the MRS operation. The MRS performs func-
tions such as spent fuel consolidation, storage, and related support functions.
The spent fuel consolidation function is performed within the R&H building.

E.15
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Viewed in this manner, the estimate of total f acility cost can be disaggregated
into the following components by function:

Millions of
Function Constant 1985 Dollars

R&H operation $1715.1
Storage 392.3*

Support 795.0

TOTAL $2902.4

TABLE E.1. Life-Cycle Cost Estimate for the Preferred Site-Design
Case (MRS Facility at the Clinch River, Tennessee, Site
Using the Sealed Storage Cask)

Constant 1985 Dollars
Cost Element (Millions) (%)

Environmental Evaluations 5.3 0.2
Design 97.2 3.3
Regulatory Compliance 25.7 0.9
Construction 646.4 22.3
Training and Testing 62.0 2.1
Operation 1915.0 66.0
Decommissioning 79.0 2.7
Institutional Interactions 2.1 0.1
Program Management 69.7 2.4

Total MRS Facility 2,902.4 100.0
4
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E.3 COST ESTIMATES FOR ALTERNATIVE CASES

In addition to the cost estimates for the preferred site-design case
explainea above, cost estimates are also developed for the five alternative
cases. Alternative cases involving the sealed storage cask design at th2
alternative sites of Hartsville and Oak Ridge, Tenne:see, are cnnsidered first.
The cases involving the alternative storage design (field drywell) at the
three alternative sites are then presented. All cost estimates are based on a*

12-inch-diameter current design storage canister, wnich is not specific to the
geologic medium of the first repository. ,

E.3.1 Sealed Storage Cask at Alternative Sites
_

Table E.3 presents the life-cycle cost estimates for an MRS facility using
a sealed storage cask design for all three sites. The difference in cost for
these two alternative cases S om the preferred site-design case result from the

TABLE E.3. Life-Cycle Cost Estimates for the MRS Facility
at the Preferred and Alternative Sites for the
Sealed Storage Cask Design

Millions of Constant 1985 Dollars
Cost Categories Clinch River Hartsville Oak Ridge

Environmental Evaluations (a) $5.3 $5.3 $5.3

Design 97.2 97.2 97.2
Regulatory Compliance 25.7 25.7 25.7

Construction 646.4 653.4 635.2
Training and Testing 62.0 62.0 62.0

Operation 191.5.0 1915.0 1915.0

Decommi s si oni ng 79.0 79.0 79.0

Institutional Interactions 2.1 2.1 2.1
,

Program Management 69.7 69.7 69.7

Total MRS Facility $2902.4 $2909.4 $2891.2

(a) The $5.3 million cost is the best estimate at this time for-",ne Clinch
River site. Since more data are available for the Clinch River site than
the other two sites, costs can be expected to be somewhat higher for the
Hartsville and Oak Ridge sites. However, separate estimates have not been
made for the other sites.
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differences in the site preparation required during construction. The life-

cycle cost for the Oak Ridge site is estimated to be about $11 million lower,
and that for the Hartsville site is about $7 million higher, than the preferred

site-design case.

E.3.2 Field Drywell at the Preferred and Alternative Sites ,

'

Table E.4 presents the cost estimates for the MRS facility using the field
drywell design at the preferred (Clinch River) site and two alternative sites. I

The dif ferences in costs, compared to the sealed storage cask design, occur
mainly in the cost categories of construction and operation. There are also

I

TABLE E.4 Life-Cycle Cost Estimates for the MRS Facility with
the Field Drywell Design, by Potential Site

Millions of Constant 1985 Dollars
Cost Categories Clinch River Hartsville Oak Ridge

Environmental Evaluations (a) $ 5.3 $ 5.3 $ 5.3
| Design 97.2 97.2 97.2
| Regulatory Compliance 25.7 25.7 25.7
| Construction 741.4 717.8 726.9
i Training and Testing 62.0 62.0 62.0

Operation 1718.0 1718.0 1718.0
Decommissioning 73.4 73.4 73.4
Institutional Interactions 2.1 2.1 2.1
Program Management 69.7 69.7 69.7

Total MRS Facility $2794.8 $2771.2 52780.3

(a) The $5.3 million cost is the best estimate at this time for the Clinch
River site. Since more data are available for the Clinch River site
than the other two sites, costs can be expected to be somewhat higher
for the Hartsville and Oak Ridge sites. However, separate estimates
have not been made for the other sites.

E.19

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



_ _ _ _ _ _ _ _ _ _ _

. .

=

smaller differences in costs for decommissioning. There are no differences in
the cost estimatg for the other six cost categories.(a) Table E.5 presents the
specific differences using the preferred Clincn River, Tennessee, site as an
example. Total facility life-cycle cost for an MRS f acility Jsing the drywell
concept is estimated to be 5108 million, or about 4% less than the cost esti-
mate for one using the sealed storage cask design. The field drywell design
has higher construction costs, yet lower operation and decommissioning costs,
than the sealed storage cask design.

TABLE E.5. Cost Differentials Due to Difference in Storage Design

| at the Clinch River Site
.

1
' Millions of Constant 1985 Doll ars

Sealed Field
Storage Cask Drywell Differences

Cost Category (SSC) (FD) (SSC-FD)

Construction $646.4 5741.4 -595
l Operation 1915.0 1718.0 197

Decommissioning 79.0 73.4 5.6

Subtotal 52640.4 52532.8 5107.6

All other costs 262.0 262.0

Total Li fe Cycle $2902.4 52794.8 5107.6

E.4 COST SENSITIVITIES AND OTHER FACTORS

While the cost estimates presented above are based upon the best informa-
tion presently available, actual technical, economic, and institutional f actors
might deviate from those incorporated into the assunptions used for deriving
the cost estimates. The impact of some of these f actors can be analyzed
through sensitivity testing, while impacts of other factors can only De dis-
cussed qualitatively. The sensitivities of the life-cycle cost estimates to

changes in the asswnptions concerning the staf fing requirements during opera-
tions unit labor cost, and real escalation in labor cost are examined first.
Other factors affecting cost estimates are then discussed qualitatively.

.

( a) Because the required size of the site for the MRS facility is different
for the two designs, the acquisition costs, if any, are also likely to be
different. However, the cost estimates presented do not include such cost
i t ens .
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E.4.1 Sensitivity to Ocerations Staffing Reoui ements

the production operation of the MRS facility is based on 3000 MTU through-
put per year. Actual storage conditions at th9 reactors may dictate either a
higher or lower production rate. This could lead to some adjustments in the
staf fing requirements during operations. If the operation manpower requirement
over the operating life of the facility is either 10% higher (or lower) than.

that of the preferred site-design case, total f acility life-cycle cost would be
2.5%, or $73 million, higher (or lower) than the preferred site-design case
(see Table E.14, Section E.6) .

E.4.2 Sensitivity to Unit Labor Cost

The cost estimate for the preferred site-design case is based on the
assumption that unit labor cost stays constant in real terms over the entire
program period. The cost estimate would change if either the per person annual
wage cost used were changed or if some real wage escalation were assumed. For
example, if the unit labor cost for operations over the operating life of the
f acility is 20% higher (or lower) than that used for the preferred site-design
case, the MRS life-cycle cost estimate will be 5%, or $145 million, higher (or
lower). Similarly, if unit labor cost is assumed to be escalating at a 1% real
rate during operation instead of the 0% real escalation in the preferred site-
design case, then the li fe-cycle cost of the MRS f acility can be expected to be
5.1% higher (see Table E.15, Section E.6).

E.4.3 Other Factors Affecting Cost Estimates

Other f actors that could potentially affect the cost estimates for the
preferred site-design case include the geological medium of the first reposi-
tory, the timing of congressional approval of the MRS program, and delays in
construction for any reason. The following provides brief qualitative discus-
sions on each of these items.

First, it is useful to note that, among the nine cost categories inclV ed
in the preferred site-design case cost estimate, the five categories of design,
construction, training and testing, operation, and decommissioning, wnich
account for about 96% of total life-cycle costs, have explicitly incorporated
a contingency allowance of about 20% to take care of normally unexpected occur-
rences in the required activities in each of the five elements (see Sec-
tions E.1 and E.2).

At this time, three potential geological media are under consideration for
the first repository: basalt, salt, and tuf f. The requirements for canister-

ing consolidated waste materials at the MRS f acility could dif fer according to
the geological mediun of the repository. If the waste disposal is to be in
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either a basalt or a salt repository, packaging the wasta canisters into

another container might be required. In contrast, the waste mignt be consoli-
!

dated and placed into a single container for disposal in a tuff repository.

The costs of canisters would differ, depending on the repository geological
medium, as would the life-cycle cost estimates for tne facility.

The designs for repository-specific canisters are expected to be larger
than the current-design MRS canisters and these each can contain larger numbers*

of consolidated fuel per canister. Therefore, although the cost per reposi-
tory-specific canister may be higher, total canister costs could be lower than
that incorporated into the preferred site-design case using the current design
canister, because of the reduced number of canisters needed. At this time, the

current design (12-inch-diameter) canister has been used in the preferred site-
design case. In this sense, the cost estimate can be viewed as conservative.

The preferred site-design case cost estimate assumed congressional
approval for the construction of the MRS facility by July 1986. If approval is

delayed, then there would be some added cost involved in carrying and maintain-
ing the program in a ready status for activation until the time approval is
granted. The project carrying costs would depend on the actual date of the
congressional decision, but is not expected to be high. The major concern,

however, is the potential impact the timing of the congressional decision would
have on the schedule for deployment of the MRS facility. If the schedule is
compressed and overtime is required for construction, then construction cost

may be raised. Similarly, substantial delays in construction due to labor- and

weather-related work stoppages beyond those covered by the contingency allow-
ances would also add to costs. ;

'E.S FUNDING

Section 141(b)(2)(B) of the NWPA requires that a funding plan be developed !
to finance the deployment, operation, and decommissioning of an MRS f acility
and Section 302 of the NWPA authorizes use of the Nuclear Waste Fund for all
MRS activities. Other provisions of the NWPA preclude using appropriated funds ;

from the DOE's regular budget to fund the MRS facility. j

This section describes analyses of alternative funding approaches, the
rationale for selecting the proposed approach, and the proposed plan to fund
the MRS Program. The impact on the total waste management system life-cycle
cost is discussed and the annual and cumulative funding requirements for the
MRS Program are provided.

!
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E.5.1 Analysis of Alternative Fundino Acoroaches

In this section, the possible alternative approaches for 'unding tne MPS
Program are first reduced to those successfully meeting the initial screening
criteria. A second set of evaluation criteria are then explained and applied
to those alternatives satisfying the initial screening criteria to select the
proposed funding approach.

,

Descriotion and Initial Screening of Alternative Approaches

Two criteria were used for initial screening of potential approaches to
funding the MRS Program. First, given the cost burden requirement of the NWPA,
any potential funding approach not meeting such requirement need nat be con-
sidered further. Thus, any approach to finance the MRS Program from the gen-
eral revenues of the federal government thcough the regular DOE budget is
excluded. Second, the MRS facility is inteeded to be an integral part of the
federal waste management system--the " improve 1-performance system" of the May
1985 00E (OCRWM) fiission Plan. From this perspective, an approach that imposes
a surcharge on only the generators and owners Jf spent fuel which passes
through the MRS facility would be inconsistent with the integral nature of the
MRS facility. The decision of which fuel will pass through the MRS facility
rests on overall systen considerations and not on the preferences of individual
utilities. Hence, this approach is not considered further.

Given the above criteria considerations, there are only two potential
31:ernative approaches to funding the "R$ Progran:

1. Waste Fund Acoroach: With this approacn all MRS Progran costs
would be financed by the Nuclear Waste Fund, established under
Section 30?(c) of the NWPA to cover the cost of the federal waste
management system. The current Nuclear Waste Fund fee is being
assessed at 1-mill per kWh of electricity generited from all nuclear
power plants. If a required annual review of the fee adequacy were
to conclude that the 1-mill per kWh fee would not ensure full cost

recovery, then an adjustment to the fee could be requested.

2. Overall Surcharge Approach: With this alternative a separate sur-
charge would be assessed on all generators and owners of HLW and SNF
in order to set up a separate MRS fund to finance the MRS Program.

Evaluation Criteria

Four criteria were used to evaluate these two funding approaches:

E.23
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1. Cost of Administration: To the extent that alternative approaches |
achieve the same overall objective, the ones tnat are easiar and less |

costly to administer and implement would ce preferred. |
|

2. Flexibility in Response to Changing Situations: Due to potentially |

Changing economic and operational situations, the charge for waste
disposal may need to be adjusted. The approaches that are more <

flexible from a system standpoint would be preferable to those that
are less flexible.

3. Regulatory Acceptance: Nuclear utilities are subject to state and

federal regulation through approval of costs and ratesetting.
Approaches that require setting up additional reserves for paying
waste disposal fees in the future are more likely to run into diffi-
culties in securing regulatory acceptance, particularly in determin-
ing the appropriate size of the reserve account.

4 Incentive for Cost-Effective Management of the System: Since the
waste management system is complex, costly and nas a long planning
horizon, it is necessary to have some built-in mechanism which
encourages efficient management 50 that the cost to ratepayers can
be kept at the lowest possible level consistent with meeting the
overall objective of the waste management system.

Discussion

With the Waste Fund approach, there would be no need, except for account-
ing purposes, to distinguish between funds used to finance MRS activities and
funds used to finance other waste management system activities. With the
overall surcharge approach, a separate MRS fund would need to be established

iand the surcharge amount would be determined separately from the waste fee to
ensure that the separate MRS fund would be adequate to finance MRS activities. i

This additional step would tend to raise the cost of administering the total
waste management system. Hence, from the perspective of cost and ease of
administration, the Waste Fund approach is preferable to the overall surcharge
approach.

i

Both the Waste Fund and overall surcharge approaches have about tne same
| flexibility to respond to changing economic and waste management system situ-

ations. The 1-mill per kWh fee would probably gain wider regulatory acceptance;

| more ea-ily than the overall surcharge aporoach because it is clearly mandated
| by Congress in the NWPA, has been in practice since April 1983, and the 1-mill

per kWh charge appears relatively fixed and easily understood. In contrast, to

| determine the amount of separate charge, precise cost estimates of the MRS
' facility and how the charge would be allocated among utilities would need to De
l
(
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dete rmi ned . To the extent the cost estimates and utility charges may be con-
tested in regulatory proceedings, there is more uncertainty in the overall
surcharge approach concerning regulatory acceptance than the Waste Fund I

approach.

It could be argued that because the overall surcharge approach would cover
only the MRS Program activities whereas the Waste Fund approach covers the
overall waste management system, the overall surcharge approach might be more,

conducive to cost-effective management and control of the MRS activities than
the Waste Fund approach. Nevertheless, it should be possible to closely moni-
tor and control the cost of MRS activities under the Waste Fund approach and to I

achieve the same cost-effective management of the MRS activities as could be
achieved under the overall surcharge approach.

,

|

The Waste Fund approach is consistent with both the philosophy and the
| provisions of the NWPA. Section 302(d) of the NWPA provides that expenditures
) can be made from the Waste Fund only for purposes of radioactive waste disposal
| activities under Title I and II of the NWPA, including the following (emphasis
| added):

"(1) the identification, development, licensing, construction,
operation, decommissioning, and post-decommissioning maintenance and
monitoring of any repository, monitored, retrievable storage facility
or test and evaluation facility constructed under tnis Act;

(2) the conducting of nongeneric research, development, and demon-
stration activities under this Act;

(3) the administrative cost of tne radioactive waste disposal
program;

(4) any costs that may be incurred by the Secretary in connection
with the transportation, treating, or packaging of spent nuclear fuel
or high-level radioactive waste to be disposed of in a repository, to
be stored in a monitored, retrievable storage site or to be used in a
test and evaluation facility;

(5) the costs associated with acquisition, design, modification,
replacement, operation, and construction of f acilities at a reposi-
tory site, a monitored, retrievable storage site or a test and evalu-
ation facility site and necessary or incident to such repository,
monitored retrievable storage facility or test and evaluation facil-
1ty; and

(6) the provision of assistance to States, anits of general local
governmeat, and Indian tribes under sections 116, 118, and 219."

!

This statutory language clearly envisions the use of the Waste Fund for
MRS-rel ated activities. Funding MRS directly through the Waste Fund rather
than through a separate fund via the surcharge approach is more appropriate in
that the MRS facility confers benefits directly and indirectly to all contribu-
tors to the Waste Fund through improvements in the waste management system,

E.25
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including better integration and performance, and provision of a cost-effective
capability to accommodate potential repository schedule cnanges. Based upon
the above considerations, the DOE is confident that financing tne MRS Progran
through the Nuclear Waste Fund is fully justified under tne provisions of the
NWPA and recommends that the MRS Program be funded through the Waste Fund.

'

E.5.2 Funding Plan-

Based upon the above considerations, the DOE's plan for funding the MRS
Program is as follows:

1. The MRS Program will be financed through the Nuclear Waste Fund.

2. Although the federal waste management system is self-financing, the
amount of money allowed to be spent from the Nucl:ar Waste Fund is
governed through the federal budget process. The NWPA requires that
a budget be submitted for the NWF and provides that appropriations be
subject to triennial authorization. The Fund Management Plan (D0E
1984) has been developed for implementation. The budgeting and
financial management of the MRS Program will be in accordance with
the DOE Fund Management Plan.

3. Each year, the annual costs from the most recent update of the MRS
f acility cost estimates will be converted into a budget request and
incorporated into the overall Nuclear Waste Fund budget request.
This budget request will go through the federal budgeting process and
would be subject to congressional authorization and appropriation.

4 Disbursement of authorized and appropriated funds for the MRS Program
will be controlled and reported according to DOE Order 2200, "Finan-
cial Management of Civilian Nuclear Waste Activities."

5. The DOE will continue to conduct an annual review of the 1 mill per
kWh fee for waste disposal to determine whether the revenues would be '

sufficient to finance the total costs of the federal waste management

system, including the cost of the MRS facility. If it is determined
that the fee is inadequate to assure full cost recovery, an adjust-

ment to the 1-mill per kWh fee will be proposed.

E.5.3 Nuclear Waste Fund

This section briefly explains the revenue sources and temporary financing
mechanisms of the Nuclear Waste Fund. The primary source of revenues to the
Waste Fund is the fee collected from the owners and generators of HLW and SNF.
A secondary source of revenue is the interest incore derived from investing any

1E.26
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positive balance of the Fund. In the event that there are revenue shortf alls,
temporary financing mechanisns are available in the form of congressional .

appropri ations 3nd borrowings from the Treasury.

l The DOE has interpreted that the NWPA authorizes collection of a fee of
1 mill per kuh on gross generation of electricity from nuclear power plants
on or after April 6,1983, and a one-time fee on SNF and HLW discharged by
April 6,1983, as well as in-core spent fuel or spent fuel planned to be rein--

serted into the core as of April 6,1983 [NWPA, Section 302(a)(2) and (3)].
The NWPA also requires the DOE to annually review the adequacy of the fees
collected in funding the waste management activities and to propose adjustment
to the unit disposal fee to ensure that the Waste Fund will achieve full cost

recovery.

For the fees on gross generation, payments by utilities will be based on
actual generation that occurred during a quarter. According to the contractJal
arrangement, individual utilities must report quarterly on the amount they owe
to the Waste Fund, and payments must be made within thirty days after the end
of the quarter. Late payments would be assessed with interest cnarges (10 CFR
961). For long-term planning purposes, the 00E is relying on the Energy Infor- !
nation Administration's mid-growth forecast of electricity generation. )

lIt is estinated that the one-time fee for all accumulated SNF and HLW, {in-core spent fuel, or spent fuel planned to be reinserted into the core as of
April 6,1983, for all operating reactors totaled about $2.32 billion.
Utilities have three payment options: 1) a single payment by June 30, 1985,
2) payments in an quarterly installments, and 3) payments at tine. of delivery
of waste to the federal systen. Whereas the 1 % 5 single-payment option is
interest free, the delayed-payment options would incur interest charges based
on the U.S. Treasury bill rate from 1083 until payments are made (Engel 1985).
The amount of single payment under Option 1 was previously assumed to be
$770 million (Engel 1985, p. 4.4). As of July 1, 1Q85, the amount paid into
the Waste Fund via the single-payment option was $1.4 billion, almost twice the
previously assumed amount.

The President has authorized that 3fense high-level waste be disposed at
the repository. Therefore, the federal government would be paying into the
Waste Fund according to a fee schedule to be determined through 3 r3temaking
process that is presently under way. This fee payment by the federal govern-
nent would become a source of revenue to the Waste Fund.

During the early period of the waste management program, revenues to the
Waste Fund could exceed the expenses. In that event, the temporary excess
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funds are to be invested, and the interest income realized will become a sup-
plemental source for funding the waste management activities in later years
[NWPA, Section 302(e)(3)].

Likewise, during the beginning years and prior to substantial payments by
utilities, the current expenses could exceed the revenues. The NWPA authorizes
congressional appropriations to fund the initial program start-up activities
[NWPA, Section 302(c)(2) and (d)]. The Waste Fund can also borrow from the*

Treasury to meet cash flow requirements [NWPA, Section 302(e)(5)]. However,
both the separate appropriations and borrowing from the Treasury will need to
be repaid with interest [NWPA, Section 302(e)(6)].

E.5.4 Imoact on Total System Life-Cycle Cost -

One impact of including an MRS facility in the federal waste management
system is that the total system life-cycle cost will be changed, based on
current plans and schedules. From the federal waste system perspective, total
system life-cycle cost is composed of four major components: development and
evaluation (D&E), repositories, MRS, and transportation. As the federal waste
management system is changed from one without an MRS f acility to the improved-
performance system with an integral MRS facility, the four cost components
change as follows:

1) Although the new system cost estimates are not yet available, the D&E
cost component is not expected to be significantly affected because
most of the D&E costs associated with the MRS facility have been
included in the MRS life-cycle cost estimate.

2) The costs of surf ace facilities at the first repository will be

reduced because of the transfer of the R&H building and its spent
fuel handling, consolidation, and associated support functions from
the repository to the MRS f acility.

3) The MRS cost component increases from zero to the f acility life-cycle
cost estimate.

4) The system transportation cost may also change because of the changes
in routing and characteristics of spent fuel shipments.

The Development and Evaluation (D&E) cost component includes program costs
that support, but are not directly attributable to, the program f acility cost

I categories of design, construction, operation and decommissioning. Typical D&E
cost components include:

E.28
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DOE program management costs associated with the facility or system*

components

system engineering costse

design veri fication costse

*

* environmental documentation costs

regulatory compliance costse

training and testing costse

impact payments, grants, etc. to affected state / local agencies.e

Another D&E cost category, in the case of MRS, would be the costs of preparing
the proposal to Congress. This " sunk" cost, however, is not included either in
the program Plan or in the Need and Feasibility section of the EA; only esti-
mated-forward (post-proposal) costs are considered in these reports.

The MRS life-cycle cost estimates reported herein contain estimates for
cost components equivalent to six of the seven D&E categories itemized above
(refer to Section E.1.1). No estimates were included, however, for permitting
or NRC licensing of the MRS facility (the federal fee bases have not yet been
promulgated) or for state grants and impact payments, which are subject to
negotiation under the consultation and cooperation agreements specified in the
NWPA.

Repository cost estimates used by the MRS/ Repository Interface Task Force
(00E 1985b), and reflected herein in net system cost comparisons with and
without MRS, also contained some undefined components of D&E costs. Transpor-
tation system cost estimates, however, did not contain sucn cost estimates.
The Task Force adopted the assumption that the D&E costs were a relatively
minor component of the total cost, and that changes in non-MRS D&E costs (for
the repository and the transportation system) would tend to compensate wnen an
MRS f acility is added to the system. That assumption is innerent in the life-
cycle cost comparisons used herein.

Estimated changes in the total federal waste management system life-cycle
cost components with the inclusion of the MRS facility are shown in Table E.6.
The net increase in total system cost ranges from about $1.4 to $2.0 billion in
constant 1985 dollars. The MRS facility cost of about $2.9 billion is par-

tially offset by reductions in surface facility costs at the first repository

in the range of $1.0 to $1.4 billion. The change in transportation cost is

estimated to be in the range of -50.1 billion to +$0.1 billion.
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TABLE 5.6. Changes in Total System Life-Cycle Cost of the
Waste Management System Due to Inclusion of the
Integral MRS Facility (a) (Dillions of constant '

1985 dollars)
,

t

Cost Components Changes in Cost

Development and Evaluation 50.0
First Repository -1.4 to -1.0

MRS +2.9
Transportation -0.1 to +0.1_ _ i

Net Change in System Cost +$1.4 to +$2.0
,

(a) This analysis assumes all spent fuel, including
that from western reactors, is sent to the MRS

facility for consolidation and canistering.

In the EA, the net change in total system
life-cycle cost for the case assuming no
western fuel is sent to the MRS facility also

is in the range of +51.4 to +52.0 billion.

1

.

According to the 1985 Fee Adequacy Review (Engel 1985), total waste man-
agement system costs, excluding an MRS f acility, ranged from $24.5 to $30.6 bil-
lion in constant 1985 dollars.ta) Therefore, the incremental costs amount to
increases in the total system costs of between 5% to 8%, wnich is within the
uncertainty range of current estimates of total system cost without an MRS ;

facility. Based on results of the 1985 fee adequacy review, and the DOE's
assessment of the projected growth of the U.S. nuclear economy, the NWF gen-i

! erated at the current 1-mill per kWh fee level would be adequate for funding
the improved performance waste management system (including an integral MRS
facility). Consistent with the MRS funding plan described above and with past
practice, the annual review of fee adequacy for FY-1986 is currently being
conducted, using updated waste management system cost estimates and revenue
projections. If this review should indicate that the 1-mill per kWh fee would

not. generate sufficient revenue to assure full cost recovery for the authorized
system, and in the future if Congress approves the improved-performance system,
an adjustment to the fee would be submitted for congressional approval. |

'
|

t

i

,

(a) An inflation rate of 3.8% was used to convert the cost estimates in con-
stant 1984 dollars to constant 1985 dollars.

,

k
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E.5.5 Funding and Scending Schedules

Table E.7 provides a summary of funding requirements for tne preferred
. site-design case, separating the capital-funded from the operating expense-
funded items. Total capital-funded items are estimated to be about $1200 mil-
lion, including about $700 million for facility design and construction, about
$210 million for facility improvements, and about $300 million for the produc-
tion of the sealed storage casks. The majority ($1410 million) of the operating-

expense-funded items of $1690 million goes to facility operation. The other
| operating expense-funded items are preoperational support (about $100 million),
| decommissioning ($80 million), and other support (about $100 million). (Note

that all cost estimates and budget authority cited in this discussion are in
terms of constant 1985 dollars.)

It is useful to illustrate the relationshio between the funding items
shown in Table E.7 and the cost categories shown in Table E.1. Among the nine |

cost categories shown in Table E.1 (and explained in Sections E.1 and E.2),
six categories are treated as totally operating expense-funded: Environmental
Evaluations, Regulatory Compliance, Institutional Interactions, Drogram Manage-
ment, Training and Testing, and Decommissioning. Except for the two cost cate-

gories of Training and Testing and Decommissioning, the other four of the six
are grouped under the "Other Support" item in Table E.7.

The cost categories of Design, Construction, and Operation have both
capital-funded and operating expense-funded components. For example, the total
estimated cost for the Design phase, $97.2 million, is composed of $65 million
capital-funded for the design and $32.2 million operating expense-funded. This
is shown below:

Millions of Constant 1985 Dollars
Operating

Capital- Expense- I

Design Phase Funded Funded Total
Design $65.0 $65.0 I

Design Verification $17.0 17.0
Site Data 6.0 6.0
Operaticnal Support 9.2 9.2

Total Design Phase $65.0 $32.2 $o7.2

E.31
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TABLE E.7. Summary of Funding Requirements for the f1RS Program
for the Preferred Site-Design Case

tiillions of

Funding Items Constant 1985 Dollars
Capital-Funded

Facility Construction $701.4
-

nesign-Construction
Design Phase $65.0
Construction Phase 80.0

Construction Contractors 556.4

Capital Inprovement 212.0

Casks 297.0

Total Capital-Funded $1210.4

Goerating Expense-Funded

Preoperational Support 3 104.2
Design Verification $17.0
Site Data 6.0
Operational Support Cost
During Design Phase 9.2

Operational Support Cost
nuring Construction Phase 10.0

Training and Testing 62.0

Facility Operation 1406.0
Staff 675.4
Consunable 550.4
liti l i ties 180.2

Decommissioning 79.0

Other Support 102.8
Environmental Evaluation 5.3
Regulatory Compliance 25.7 -

Institutional Interactions 2.1
Program fianagement 69.7

,

Total Operating Expense-Funded $1692.0

TOTAL tiRS FACILITY S2902.4

E.32
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Similarly, the total Construction cost of $646.4 million is composed of
$636.4 million capital-funded and $10.0 million operating expense-funded, as
snown below:

,

Millions of Constant 1985 Dollars
Operating

Capital- Expense-
,

Construction Phase Funded Funded Total
i

Design-Construction Management $80.0 $80.0
Construction Contractors 556.4 556.4
Operational Support $10.0 10.0

Total Construction Phase $636.4 $10.0 $646.4 i

As shown below, the total Operation cost of $1915.0 million includes
capital-f unded items of capital improvements and casks:

Millions of Constant 1985 Dollars
Operating

Capital- Expense-
Operation Phase Funded Funded Total

Facility Operation $1406.0 $1406.0
Capital Improvements $212.0 212.0
Casks 297.0 297.0

Total Operation Phase $509.0 $1406.0 $1915.0

Table E.8 illustrates the annual and total funding requirements for the |

life-cycle of the MRS facility for the preferred site-design case. Table E.16

provides further details on the annual funding authority, indicating capital-

funding or expense-funding. The funding authority required through 1996, when
operation starts, is $998 million, including $701.4 million capital funds for

the design and construction phases,
i

Annual funding requirements for the MRS Program will be heaviest during
construction and initial operation years,1991 through 2001. They will range

,

from about $80 million to about $190 million. During the period 2002 through
2016 when the MR5 f acility is in steaoy-state operation, annual spending is
estimated to be $71.4 million per year. The funding requirement for f acility
decommissioning is $79 million.

E.33
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TABLE E.8. Spending and Funding Schedule for the Preferred Site-Design
Case (millions of constant 1985 dollars)

Fiscal
Year Capital-Funded Expense-Funded Total Project

BA B0 BA 80 BA B0
1986 0.0 0.0 7.4 2.8 7.4 2.8
1987 6.2 2.0 18.6 18.6 24.8 20.6
1988 19.0 17.0 17.8 18.5 36.8 35.5
1984 ?3.8 25.0 15.4 15.6 39.2 40.6
1990 24.4 20.0 15.1 14.8 39.5 34.8
1941 63.2 37.4 16.0 15.8 79.2 53.2
1992 14R.6 140.7 15.8 16.3 164.4 157.0
1993 174.5 172.2 16.2 14.4 190.7 186.6
1994 166.0 181.2 21.7 21.4 187.7 202.6
1995 103.4 120.6 27.6 22.3 131.0 142.9
1996 52.1 51.9 45.3 43.3 97.4 95.2
1997 58.0 52.7 53.6 51.1 111.6 103.8
1998 71.1 74.1 62.0 62.0 133.1 136.1
1999 65.1 62.1 62.0 62.0 127.1 124.1
2000 62.8 74.1 62.0 62.0 124.8 136.1
2001 24.1 29.0 62.0 62.0 86.1 91.0
2002 9.4 9.4 62.0 62.0 71.4 71.4
2003 9.4 9.4 62.0 62.0 71.4 71.4
2004 9.4 9.4 62.0 62.0 71.4 71.4
2005 9.4 9.4 62.0 62,0 71.4 71.4
2006 9.4 9.4 62.0 62.0 71.4 71.4
2007 9.4 0.4 62.0 62.0 71.4 71.4
2008 9.4 9.4 62.0 62.0 71.4 71.4
2009 4.4 4.4 62.0 $2.0 71.4 71.4
2010 9.4 9.4 62.0 62.0 71.4 71.4
2011 9.4 9.4 62.0 62.0 71.4 71.4
2012 9.4 9.4 62.0 62.0 71.4 71.4 s

2013 9.4 9.4 62.0 62.0 71.4 71.4 .

2014 9.4 9.4 62.0 62.0 71.4 71.4
2015 4.4 9.4 62.0 62.0 71.4 71.4
2016 9.4 9.4 62.0 62.0 71.4 71.4
2017 7.1 9.4 62.9 62.0 60.0 71.4
2018 0.0 0.0 25.4 25.4 25.4 ?5.4
2019 0.0 0.0 25.4 25.4 25.4 25.4
2020 0.0 0.0 25.6 25.4 25.6 25.4
2021 0.0 0.0 26.6 26.4 26.6 26.4
2022 0.0 0.0 25.6 27.2 25.6 27.2
2023 0.0 0.0 20.7 21.0 20.7 21.0
2024 0.0 0.0 18.4 19.8 18.4 19.8

i 2025 0.0 0.0 13.8 14.3 13.8 14.3
' 2026 0.0 0.0 9.1 12.2 9.1 12.2

Total MRS
Facility 1210.4 1210.4 1692.0 1692.0 2902.4 2902.4

-

RA = Budget Authority.
30 = Budget Outlays.
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E.6 OETAILEO COST AND DATA TABLES

Tables E.9 througn E.13 present the detailed annual cost estimates for the
alternative site-design combinations. Table E.14 presents the sensitivity
cases for changes in staffing requirements during operation. Table E.15 pre-
sents the sensitivity cases for changes in unit labor costs. Table E.16 pro-
vides additional details on the spending and funding schedules shown in
Table E.8
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TABLE E.14 Sensitivities of Preferred Site-Design Case Cost Estimate
to Changes in Staffing Requirements During Facility Operation
(millions of constant 1985 dollars)

Design: Sealed Storage Casas $1te: Clinch River, Tennessee

(1) (2) (3) (4) (5) (6) (7)
Change in Labor Total MRs

Total Labor Cost due to 10% Program Costs Deviations Free |

Fiscal MRs Cost During Change in Staffing With the Changes In SR Column ft)
fear Program Operation Recuirements (SR) 10% M1gner 10% tower 10% Higner tot tower

1986 2.8 0.0 0.0 2.8 2.8 0.0 0.0
1987 20.6 0.0 0.0 20.6 20.6 0.0 0.0
1988 35.5 0.0 0.0 35.5 35.5 0.0 0.0
1989 40 .6 0.4 0.0 40.6 40.6 0.1 -0.1

,

| 1990 34.8 0.7 0.1 34.9 34.7 0.2 -0.2
1991 53.2 1.4 0.1 53.3 53.1 0.3 -0.3
1992 157.0 2.6 0.3 157.3 156.7 0.2 -0.2
1993 186.6 4.9 0.5 187.1 186.1 0.3 -0.3
1994 193.6 8.5 0.9 194.5 192.8 0.4 -0.4
1995 151.9 11.8 1.2 153.1 150.7 0.8 -0.8
1996 95.2 27.5 2.8 98.0 92.5 2.9 -2.9 |
1997 103.8 23.2 2.3 106.1 101.5 2.2 -2.2
1998 136.1 28.3 2.8 138.9 133.3 2.1 -2.1
1999 124.1 28.3 2.8 126.9 121.3 2.3 -2.3
2000 136.1 28.3 2.8 138.9 133.3 2.1 -2.1
2001 91.0 28.3 2.8 93.8 B8.2 3.1 -3.1
2002 71.4 28.3 2.8 74.2 68.6 4.0 -4.0
2003 71 .4 23.3 2.8 74.2 68.6 4.0 -4.0
2004 71.4 28.3 2.8 74.2 68.6 4.0 4.0
2005 71.4 28.3 2.8 74.2 68.6 4.0 -4.0
2006 71.4 23.3 2.8 74.2 68.6 4.0 -4.0
2007 71.4 23.3 2.8 74.2 68.6 4.3 -4.0
2008 71.4 28.3 2.8 74.2 68.6 4.0 -4.0
2009 71.4 28.3 2.8 74.2 68.6 4.0 -4.0
2010 71.4 28.3 2.8 74.2 68.6 4.0 -4.0
2011 71.4 28 .3 2.8 74.2 68.6 4.0 -4.0
2012 71.4 28.3 2.8 74.2 68.6 4.0 -4.0
2013 71.4 29 .3 2.8 74.2 68.6 4.0 -4.0
2014 71.4 28.3 2.8 74.2 68.6 4.0 -4.0
2015 71.4 29.3 2.8 74.2 68.6 4.0 -4 .0
2016 71.4 29 .3 2.8 74.2 68.6 4.0 -4.0
2017 71.4 28.3 2.8 74.2 68.6 4.0 -4.0
2018 25.4 18.3 1.8 27.2 23.6 7.2 -7.2
2019 25.4 18.3 1.8 27.2 23.6 7.2 -7.2
2020 25.4 18.3 1.8 27.2 23.6 7.2 -7.2
2021 26.4 13.3 1.8 28.2 24.6 6.9 -6.9
2022 27.2 6.0 0.6 27.8 26.6 2.2 -2.2
2023 21.0 0.0 0.0 21.0 21.0 0.0 0.0
2024 19 .8 0.0 0.0 19.8 19.8 0.0 0.0
2025 14.3 0.0 0.0 14.3 14.3 0.0 0.0 |

2026 12.2 0.0 0.0 12.2 12.2 0.0 0.0 1

TOTAL 2902.4 726.2 72.6 2975.0 2829.8 2.5 -2.5

Sources and Notes: Col. (1): from Table F.2; Col. (2): derived from R. M. Parsons 1985;
Col. (3): (0.1) x Col. (2); Col. (4): Col . (1) + Col. (3);

Col. (5): Col. (1) - Col. (3); Col. (6): (Col. (4)/ Col. (1) - 1.0) x 100%;
Col. (7): [ Col. (5)/ Col. (1) - 1.0) x 100%.

E.41

i

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



e e,

i 1 d
S. O. O. O. O. . . . ~. c. . e. e. . . . d. e. . e. . e. ~. =. ~. =. ~. =. ~. =. ~. ~. . . O. O. . O. O. O. O. , .. . . . . ...
O O O O O O O O O O es em an ou eie c's go wt e e an an e e e e O O .- ew % ee. ,m ew ee mee e e e O O O O| c 9a== Nie *

. == == ====es w .

.O
==gss ==

p
==.=a%

ee,. . toe w. e ey m.mM een esi am
w

un .=wi.

-e
* se

CA .= .

-* me w w===-
#

. .
i * O

e. O. O. #w w en. . aft. en. e. e. en. es. e. sie. es. 96 e. e. 96 en. S. O. e. e. et. em. e. e. S.t en. e. *. *. w. w O. O. O. O.4 O. O. w@"^#
t em 4

gig => .. .
w e gy e sem en an aan m. an,.ao me, em an mm em am am amm an e my g. sut e e O O @| c - aos t.O RJ G O O O O O O O. O a.e op ayg ,,,, e e e s 4 e a s e e a e e e e 6 e o e e e a e e e e e s == amm as se a e b em 4

es'= en um b as e e e e Ow e
gesr O ee .*

M e a.mmano w
esNe O

== w .O..-
s e =e c *.

M @ .o 6, e. ew"g
US W

TO, ees.e . .

.
IC @ == s e* *

e t en w e. w. e. e. O. O. O. O.g of. W ** CC4 O O. ed. w att. *%. iA. e. e. e. e. av. we. vie N. es.e es.t en. e.n me. O. e. e.n es e. er- - . .
e

.
p 95 e . g ypeo .

N C O O O O O O O O O ** WD e atP e e e aan % em eum am er e e efge O O O Ol e se * ew WC O = 5 R.) as, en een am aan m. em se see
- --= *

n, ~z sn. *..(m) %l .e.o 9 w = 3'meen e
gi se

|,.g a. .n.e no
e

g..". efOh e .

w o : J.e w.i .i --
e p O. 9O*,e I @ w e. 884 e. O. et. e. e. set. e. O. a.t aa.n O. w. e. amm. art. in. e. O. re de O. S. p9 eie. d. * ** w

e. @. c. e. e. N. me. e. O. e. ce. me. e. me.* c e- - eeg em g s e ., . .

eO-
. .

==e e in we e e se e .== = e e e m. =ejn = e 2 .= == N - e.i =.=. e e m m e .-* = |e e e *= m e N == wt ee
9 C" .e es O. c. *O w 84- e e e.n. * * e. O -.m. ~ ~a - - e . --- e ** e e

gene w
- . -ei-====-.==a. o

e.as . .
=

--=.==.m.
.,,, w ..=.- est

e,., e i- .o g *w see.a== ces

w- : 6 8..-* -

e. - . .e . -.mkaJ E.,. A as.b e. e. de. en. om. e.t e. e. e. e. ==. ew w e. ,. e9. em. am. n. ==. m. am. an am. sem. mm., n. a.. ==.mm.==.a.. ,,, an. em. an. O. O. e. mit. e.! N. E w w3
. . . . . . . . w,

w . a =.m 5C. e$w e$e$e$$.Se$$$$$$$e$$e$$$ee$S& $ $ == $ 49 *m . A5est
---- --- , - e .e

b. .wr es4 0 { es 1R E eureum*
O

.a=
Q w * ta et - * *

4
ope e(, ) Q em g ea

-O0 @y -
en em g ha weh @ .m.e f=b *=8

e e e. en. e. e. e. e. . e . e. e. e. e =. ==. . . . e. . . . . e. O. e. . es ae. .- =
i eem y p ax am am an. a. em gn gn e.

.
m

*

a=, JD w e == == m am. . . um =e . .%.ammam
. . .

E m -= = = == u m e. R e. u.e .s= e N. o a c.eseg y
.,aw gre ege 2 e O e - en- e et e e e. =e e 8 I .= en .- s=%~ =

an=an=== am. ee - - .

A
. ~ . a = =a.n -

== . = == = = = = -V 4 *we2
we%wt

i, c
| -se 98 e ** *-e =ee-

7 ew. .

No g ~EO"D h
cw g w

' '||b - i,.....,
-.-Og . - eo -
***eg 93eW w em go, .3h .so

.e *
ey

e m.
.

e 3*** *
g g e , t 4.

O. O. O. ame. em. 8't. @. O. an.. e. gt. e. m. an an. sm. an. an en. a am. sn. me. em.m.. am. nun. am. ==. am. e .n an. an. .um. =. . N. O. O. O. O.$ N. * .e, en g . . . .

e e uft ap 89 p*

=L. ,T sn === w e s .3 O O O O O O O == == es de w de en e op in is in de de oft en e we e de et ** s"* == O O O O f.e e 4r O 3 8''

em. ew e | "" ** b8 Gud Oe
"'8* ***

.C
& ausg

n. w .*..am-,. 3 g .,

*= 7 st me es man

w JB 5. 3
- = .oc .ese e=-am., w.ame

4eagy a * -

w ,.h.
##Cw g gi a m

O. O. O. ,. =. . e. e. ,. e. .t. ~. .9 .,.t. .......te.a.t. a.
t. .t. .. .. . . O. O. O. O. O.s ~. e .

g
'N'*

8w, C7.. .
.

. . . . . aaa g ,
* e=8

.. ,

g 84 h** *. O O O O O em NW e aim **d'* eeeeeeeeeeeeeeeeeeeeeeeeeOOOO e 8" **.
N *

4'e ear u"it
= **aus. O a= bi em N #W w ene me h es ce N N NNNNNNN N N N N d'io == == == -

8% mey @ ,,sen, .e. J 3
's"' @ m eO ** w a*e=

W f,,,) 6 j
"

J. . =d

O. m
.a

est as e,a O *
@ D 8"'" . e. * 9P. e. eu e. m. . M. . -- w-W

f I e. e. em. is. e. N. O. e. e. En. N. e. se. me. .m.O. W. W. e. W. w. e. W. W. ewwwww W

e =O g . . .
. . . . . e. .

- en e e. % * =wg 5* ,

= dim = ee *W es e N vie - EE - O **8W O ** *.- - - * e .e e. m-, S e O e O . en . at = a.
h ehe -*:$4 shf #t $ dWD est e e e ist eqe .8% e 8Em 8Ik 04 get fuh abb #EE En alt EEle alt E. SDE

R 03* 0m3e - - --- - -- -

. . w

'" . .

e -e
e

818'eS.mO. y@q 9
@ e W =* == W w

#. e = e .s - e. . eeO~e=O~e s e -.e - - = -.a~ ~- .d
+-

- OS2e..
eO--* **

.h=, a.m.m.G I * . . . . O. O. O. 6. O. O. O. O. O. . . . . . - - . . . N. *=. ew ev. ee. *u. *e. ce.
3 - sus c4 re e en e em ON set e et == e -Ja rw e'* e

eam. ca. *. . *.. -,

-N - g st a == m9 * * *
. .. .

m .. een - een as - - aus - O,,, w
9e d O O O - me eu es ang .um .ur em - as se me ein - am as .m aus en es em - as as em se am me say

La.J. *t .ne see E
at e
eWW ]=s - e

i aC
| *

d-
;

-

-
geo-~ t e = e m o -. ~. ~ e . w1 =. $ e S e. ~ ~ . =. S e g - 8 3. e 8s3OOOOOO-

- - =e.
----~~e -. N ~ O w

eeeeeeeeeeeeee 65 8ceecew. OOOOOO OOceO - ===
3-> - - - -----------~~~~%=%===~~~~~~~~~~~N =====

,

.4

_ . , _ . _ _ _ _ _ , _ . - _ - - - - _ _ _ _ - - - . _ - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ---------- --^ ^ - - '



_ - . - _ .
,

I
a e i

|

|

.

}

}

e

e. . .se . O .e *.p

4 N N e m e e 4
e. e. e. e. e. e. e. e. e. e. e. e. e. e. e. e. e. e. e. e. N. O. e. M. M.e3. e. e. e. e. N. O

N .s e C e m m
4. a. em. N. e en.

O
n .==a. == me. N ce N N N rue == .e M N _tr c.= .= == Aeee% == cm-

e &memeeeoe e .O .m N. m. e a. an.
a= == % am = == a. = ==e 9 v

-
Oan % an as a.

==
.m. aux as N sum te mm am .m

| S .ew
e et ** w rme w e i

e9 , .# w
- 6 e. e. e. N. e. N. e. ==. a. O. e. e. ==. ==. W. ==. e. e. e. e. e. *. *. *. *. *. e. e. e. *. *. O. e. e. e. e. e. 86 e. O. **.* e .e,w

e, . , e e

e ce e m m e. e O == ==. m % e== === =.an.am.e a.= OeeeeeoemeN :L ==er a= w e en en e *
m am em een am % e N N N ce N N = = = = O a

= = = = - c
.e. .e .e. n.=ma e e.ms .ce N e a= as

t em a= == m
. . =. e s

amI N en m= i
t

C 4. s@ e
p e. . m. e. e. e. e. O. m. e. e. N. e. e. e. e. e. e. w. e. e. e. w. e. w. e. e. e. e. e. w. ,. e. e. e. e. e. on. e. e. e.4le. .O,.* -

w w wM eaam O N N == O e *= *= a= a= c N == 0 O O O O O O O O O O O O O O O O O O O O O O O == == .= == .=6 N e *

.sC -wa. e == == == to se e
e=s [a me
h s == iIO e.

e .e
i. o ,U w a '

e. en. m. m. am. e. m. .=. a. e. m. e. e. e. e. w. e. e. e. e. w. e. e. e. w. e. e. e. e. w. *. *. *. *. *. a. c. e. e. m. O.le. -6
, . e
S 3 * *lt * == === .O e am um am e e N O O O O O O O O O O O O O O O O O O O O O O O O O =* == .= ** *= N 2 * I.U

Q w iNe
Q |

=
.c.e =.e

== 9
w

. e a
@ b

==
4

o, eC S
0 - O. C. O. C. 8. O. C. O. 9 C. O. C. O. C. 9 C. C. C. 8. C. 8. O C 8 8. C. C. C. O. C. C. C. * * *. *. N " S. *. C.! O. g =g=**"" 7 O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O == .w .e. *.*. N OIS *

. --n ,
,

er ,- C == * ws 9 w
."C: . 3

O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. C. ==. ,. e. e. .=. C. e. e. O. ==.se. ow

{
e --=, .e. O O O O O O O O O O O O O O O O O O O O O O O O O O C C C C C O O O O o ~ e .e m. m .e -

-$.i
,,, .= =.

- ~.,

$ *
e . O
Q a e e

C. C. O. 8. O, C, O, O, O, O, .; s=, e, e, e, e, e, e, e, e, e, e, e, e, e, e, e, e, e, e, e, e, e, e, e, e, e, O, C, O, O,le, ; |
-- ,

3 em O O O O O O O O O O O e e == =* == == == == == .= =* == == = == =* == == .= == .= == e e e e O* O O O O , .= .*
.I& E e == w e e e e e e e e e e e e e e e e e e e e N N N N - e aD =., .m,m O s. 5e >

U =.=, .= ,
g e .*M w .=- 4 e 4
wV s

O. O. O. O. O. O. O. O. O. O. am. e. e. e. e. e31.w O .c O O O O O O O O O me e N .= - .= - e. e. e. e. e. e. e. e. e. e. e. e. d. e. e. e. e. e. e. e. .=. O. O. C't. O.
O. =.=

.*
rA . 5- - - - .= - - - -% . e e O a. O O O O .a = ;e N e e e e e e e e e e e e e e e e e e e e e N N me ce 5 ame
t"n e == *

** * *C
- e .,

"J g N. en. N. e. e. e. e. e. ==. em., 4. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. N. O 8

C O'''' O O e *an * * * = eN * eNeCOOOOOOOOOOOOOOOOOOOOOOOOOOOOO e .*

3 e. a) O w 6== e .w . . =-w w
.ON sz-o

** * e.**. e. =. w. N.un. e.a=. m. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O.'N. w e.ws* o . i .C e s.4 - e e e e e e en
N== N .e. o O O O O O O O O O O O O O O O O O O O O O O O O O O O O O n e %.

ag == W* t e .O e
en ( [- 3 gn ..

== me

5~ w .e w- i

o
C O. O. O. O. O. O. O. O. e. O. .=. *=. *=. **. *=. e. o. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. C l O. -w*eo* * " O O O O O O O O O e == d, N N ** N e O O O O O O O O O O O O O O O O O O O O O O O O Osa. == w 5

-'J e == e e o e == m

$. ==$. '.E 4,C <a=
am
16 Um, O. O. O. O. O. O. c. e. e. . e. =. *. *. *. =. O. C. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O. O.l O. C r6 -e

- =E4 O O O O O O O N e O = N a.N * e o O O O O O O O O O O O O O O O O O O O O O O O Ce=
t- M=

i
8- e N e e e e e -e ve s

@ O w3 .

~% ** *
e- O

@ @ O. O. O. O. O. O. O. O. O. O. O. O. e. *. *. e. *. ,. e. e. e. e. e. e. e. e. *. e. e. e. e. O. O. O. O. O. O. O. O. O. O. .e .
* C ,*e g w g .,

M. "O 3 010 C O O O O O O O O O O O - 54 == st en e 44 56 e e 54 54 s= en e 56 e on. an e O O O O O O O O OtN e 3 S
L O 3

.% . re ce N - o e
gm

-
- .s les ww.

.

.,

. 5.w v v
.e y. y =i

w= s== , , . = O. O. O. O. O. O. O. O. O. O. O. sa. e. *. e. e. e. e. e. e. e. e. e. e. e. e. e. e. e. e. e. ==. O. 0. C. O. O. O. O. O. c.l O. .s .== =s $* s = e, e, ; - w
ic * d O O O O O O O O O O O e e N .S 84 95 86 e en e e p en en e on e en St Gm * O O O O O O O O Osme
*=* i

wes
u e . = = = cS= . *

j es

===..wc3.

eIo O. O. O. O. c. e. . ~. N. . e. O. O. c. c. e. O. O. O. O. O. O. O. O. O. O. O. O. O. c. c. e. O. O. O. O. O. c. c. e. c.4i e. t.* 4.,. 3
w

s ..
g s. s 3.

L&iJ. e N am e O %== N ca e e .N N. ci e O O O O O O O O O O O O O O O O O O O O O O O O O O O O O Os.=O en e T9*

-.mm =
e a O #O 3 eee=*** e e me a= -m me g em en O g w

w wMS
4 E .E $ $

1. m. 2 .
1'r w

O. N. O. e.e. N. w.N. e. m. N. O. O.O. O.O.O.O. O.O.O.O. O. O. O.O. O. O.O.O. O.O.O.O.O.O. O.C. O.O. C.e...- -.
se. g

s N e'' e N == m e O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O == e == w sn .d84 O e Oh== m't
* ea h am O

e == J e #O eE b we.# t e
j .au as == | *=. & N b am e

G * e
h@R}.88

b .J G. 42. O 9 !
i h ep =

4 mm

6w 9 e%
e. g 96e $'s

a amo sie see e e e ein em .=N sua e mi. n
ame en Un St 3 e e tyt e du QQ g e.3 .a.O.se.N cut .e e d am= - == == ==

O .e N est e we e .(=ee*

- .&p
m. -

um D N N ep no N N ey .m. ===se == =
S 1 $ gn

.@= $ .@e es. .gs. =e = $. $gg p gg gg Qg ,, QggQg$QQ$Q@ @ gQQ$$ Q q J (
N N Pe N es N es N N

",y
== .e .am == s oN N ee NNN NNNNNNNN I't. N *= .es wir e4sm

i

E.43

,

E

-w6 , - , _ , - , . , - .v , ..



4 o

REFERENCES

Engel, R. L. 1985. 1985 Annual Review of the Adecuacy of the 1.0 nill cer kWh
Waste Disposal Fee. PNL-5430, Paci fic Northwest Laboratory, Richland,
Washington.

Engineering News Report. " Tearing Down A-Plants Heats Up; Shippingport Reactor
Leads the Pack of Demolition Candidates." pp. 24-27, October 25, 1984

Ralph M. Parsons Company (Parsons). 1985. Integral Monitored Retrievable

Storage (MRS) Facility _- Conceptual Design Report. Vol. V, Book 1 - Cost,
Estimate Summaries, Report No. MRS 11, Ralph M. Parsons Company, Pasadena,
Cal i forni a .

U.S. Department of Energy (00E). 1984 Fund Management Plan. 00E/S-0010/1, ,

Of fice of Civilian Radioactive Waste Management, Washington, D.C.
[

U.S. Department of Energy (00E). 1985a. Mission Plan for the Civilian Radio-
"active Waste Management Program. Vol. 1, 00E/RW-0005, Office of Civilian

Radioactive Waste Management, Washington, D.C. -

U.S. Department of Energy (00E). 1985b. Report of the Task Force on the

MRS/ Repository Interf ace. 00E/RW-0044, Washington, D.C. :

,

y

E.44

i

i



i) h - t d e p m p i ce,i
tr e c 0 4 = lt m - c4 A p g I

,y P- M cIwy

i) \ % 5 / + u l e & nt

+) bw Ady
s-) f n t v . r a e y n w a s p a c k

c) em acI <Al

1) h ~ 9 , s M ,,muent
s) pnn, M~aa anu~1

9) Kid d3

io) w a t 4

h) Ac & do a all) 1 t q~ he

,Q ph J s< wa)

,33 ~~c & / . ce nit

14-) P n d u i%
1

IO hd t, 4N 0, 910 4W5-

l
i



_______.__.m._____ _ _ _ _ _ _ _ - . _ . _ , ,

k

/6) lbhiCy

n) Po% 4</4 mt-

I&) Pan ~ suLl19

11) Ibuv ~14 pWg

to) Ifslfsuf

tm a c s .a,) w aaat - c

%wx1 Ju,

2t)p n elaQ.

o)Paum a t< % M ulJ~

. . . .
-



mK4.0. .

August 2, 1985

EBASCO'S COMMENTS ON THE PRELIMINARY MRS CONCEPTUAL
DESIGN REPORT, VOL. II - REGULATORY MSESSMENT

DOCUMENT, REPORT NO. MRS-07, APRIL 1985

1) Page C-4: it is stated that the sealed storage casks and the dry wells have
Fee'n Es~ignated Non-Category I, while Appendix A, page A-60 indiates these to
be Category I. We assume the Appendix to be correct. Also, we question why '

the dry wells have been designated QA level II, and isn't "100% testing of all
welds" done for the sealed storage cask as well as the dry wells?

2) Page C-9: rationale for item 3) Lag Storage Vault HVAC System classification
regulres additional explanation for the case of loss of this system (i.e., the e,

lag storage without HVAC operational will not result in fuel damage). '

3) Page C-10: on item 5), why is the Standby Power System classified QA Level III
TT.E. , off-the-shelf item) rather than QA Level II? Although not necessarily
safety related, loss of power at all systems not connected to UPS could result
in undue operations difficulties. - t <m<

Item 7) page C-10 indicates certain Instr. and Control sub-systems are Category i

I. It should be mentioned that I&C for other QA Level sub-systems [e.g., Item
,

1) and 6)] will also be QA Lev ' I. |

On item 8), justification for the assumption that no fires could result in
release of radionuclides or prevent safe shutdown should be provided.

!

4) Page C-11: on item 15), the instrument air has been designated Non-Category I, cg
yet certain Cat. I systems will require Cat. I instrument air.

The explosion-detection and suppression systems should be included in this
section which discusses " Systems and Components Important to Safety."

pc
5) Page F-7: second paragraph, " designing for tornado missiles is currently U

'

not required by 10CFR72" over states the case; as noted on page F-3, only
.

''

protection from tornado missiles need not be provided. > d'

,.

6) Page F-5 ;; the storage of compacted HEPA filters (RHTRU) may pose a fire
hazarf bnouse of the presence of combustible dust; b) the CHTRU facility will
contain up to 25% combustibles (wooden filter frames) which are not incorporated
in grout, therefore the fire hazard exists. Are the storage compartments
divided by fire walls so that a fire will be confined at one compartment oniv?

7) Page F-12: item 1) addresses fuel-cladding surface temperature in an inert gas
environment during storage. Has any analysis been perfonned to show that
upon slow, gradual loss of the inert gas environment (due to diffusion or
leaks), the fuel temperature has decreased sufficiently (in the range of 150 -
200*C according to some reports / experience) to permit an air environment
during storage without cladding degradation? Also, the fuel cladding temperatures
Mpected wt en in air in the process cell lag storage, particularly during cell's
operations shutdown for various postulated accidents / recovery; as consolidated
pins in the canister prior to canister sealing, etc.
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78) Page F-14: for the HVAC Supply System, there is no mention of the poss1bility
of bypassing the fans in case of their shutdown during a power failure, while '

the exhaust fans will continue to operate (as noted on page F-15 and App. A-14).

9) Page F-19: in a), criticality evaluations should be limited to all credible
potential configurations of fissionable mater ial and notential moderatnrs. '/<fd'r'
In b), low-density water (a 4 to 10% water, air mixture) conditions also
need to be considered (see, e.g., Appendix E to ANSI /ANS 57.9-1984).

10) Page F-25: effluent releases during DBA's are not related to ALARA principles.

f 11) App. A-24: is there a redundant handling system provided for in-cell handling? Cac
1

12) App. A-21: how will the single hatches be moved without use of a crane? JR
'

13) App. A-29: what will a gas sample of cask or drywell indicate, particularly *ka' aM
.In a concrete cask where the escaped inert gas will diffuse rather rapidly h?|

through concrete? Will this be continuous or periodic monitoring?

14) App. A-32: water will be present in the dry well before the potential consequences
occur; and a gas sample would not necessarily be indicative of the problem.
Otherwise, the consequences could include radionuclide release from the drywell,
and the potential for criticality as described on page A-60.

15) App. A-33: does the CHTRU facility have the capability of cleanup and t'

decontamination?

16) App. A-34: water monitoring would be more appropriate than gas sampling. Does
t1e ChTRil facility have drum overpacking capability? Would the drum pallet be
replaced if corroded? Once corrosion begins, it is likely to ccntinue in air.

17) App. A-35: where will the fuel removed from cells be placed? Also, the increase
of temperature at " centerline" above permissible limits and not at the surface '

of a HLW canister is of significance (such that is does not reach the melting
point of solidified waste).

18) App. A-36: a postevent action should also be the manual shutdown of area of
.'-

operation.

19) Aap. A-52: it is stated that the disassembly method precludes Zircaloy finer.
T11s statement should be qualified becuase it is not demonstrated at this time. ,y'

~

20) App. A-59: maintaining air moisture less than 1% does not appear feasible
because a) the supply air to the cells is not treated (dehumidified) and b) the vj. d
cask venting directly into the cells would bring sudden, uncontrolled increases
in cells moisture level . Air at 100% humiaity at 90 F contains about .03 pounds ,

jof water vapor per pound of dry air (i.e., 3% moisture) and air at 125 F
contains about 10% moisture. Note that ( 10% water density can pose a criticality
problem, as indicated, e.g., in Appendix E to ANSI /ANS 57.9-1984).

_ . . _
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21) App. A-60: is there the intent to have criticality monitors ir each of the i-
,

storage units? Also,should there be postevent cleanup actions? |
|

22) A)p. A-74 and App. A-75: Although the difference in results will be minor, I

ilouldd~'t 5 yr old PWR fuel be looked at instead of 10 yr old? Justification i
Ifor the Event 3, 30% and 10% numbers need to be provided; however, it is

probably better to assume 100% breach of 100% of the assemblies, as the |
site boundary dose results would still be quite tolerable. What about '

particulate release for Event 3?
,) , u. . n -
""The possibility of a common mode failure resulting in the drop of up to , ,

4 open canisters (one from each of the process cells) should be addressed. -

23) App, A-76: Bases for does rate calculations should be provided. Note that the
Dose Rates and Dose columns should be interchanged.

i

i

(
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- ._ ,__



n , ..,--- - - -

|

.

O
-

,

.

- --

|

|

-- _. .- -_-
__

i_h.m.ee> mem. %-e. . _ww. .._ ,, .,_ , , ,, ,, , ,_
_

$

___ __ L_B f va~ m
-

--

yhg. Amst.~.s ^ ~ s
F'

__ _ . . ._. _

Ur~a )$ sp ns ,, c) _
_.

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

-. .- - - .. - . ._ . .__ -_-. ____ _-- __ __ _

m ** ' * - -4 -. . - + _ m .,r_,,.e.~ .- 2s r.mii %.a

- _ _ _ _ - - - _ - _

t

.-- - . __ . . . .... _ _ . . . .___.. . __. __. _,. _. .
_ __,_ ,_ 3

.

.. - _ _ - _ __ _ _ _ _

- w+-* w.-..-m ,-re-- ..e 4.-'gewwt..eem, -g __%_ .,,. .,,,, , , ,

* * *- * - =N--s *-n .,'*" % a w

$

~+- . .= - ...--_ , ,_ . . w.__ ._.. ,_. , __., ,_, _. ,__, _ , _ _ , , , , , ,_, _ _,_ __ ,

i**d"'""'e^-
.

e, yeeg 4,w

* ' * " ' *' e-e e -*- w.mm em.e__..gm_g_
,

.

_

,

'

- O - - - - - - - - -

- . - - _ _ _ ,_ - ___ _

--, ... -. _ .. __ . _ .., _._ _ , _ , . ..._ . _ . . , _ . _ . . _ .,_ . _ _ . _ . , _ _ . . . _ . _ _ , _ _ _ . _ _ , _ . . , _ , .. ___ _ . ,

e eM me



.- - -. _

.

.

APPENDIX D |

CODES AND STANDARDS

The MRS Facility shall comply with the appropriate requirements of the , ' ,
regulations, codes, DOE Orders, and specifications listed below.

l
b.i Codo of Feder al Regulations

10 CFR 20 Standards for Protection Against Radiation

10 CFR 50, Domestic Licensing of Production and Utilization Facilities
(Appendix B, Quality Assurance, and Appendix E, Emergency Planning)

10 CFR 51, Licensing and Regulatory Policy and Procedures for Environmental |

Protection |

|
10 CFR 60, Disposal of High-Level Radioactive Wastes in Geologic Repositories

10 CFR 61, Licensing Requirements for Land Disposal of Radioactive Wastes
,

|10 CFR 70, Domestic Licensing of Special Nuclear Material '

10 CFR 71, Packaging of Radioactive Materials for Transport
!

10 CFR 72, Licensing Requirements for the Storage of Spent Fuel in an
Independent Spent Fuel Storage Installation (ISFSI)

10 CFR 73, Physical Protection of Plants and Materials

10 CFR 100, Reactor Site Criteria ( Appendix A, Seismic and Geologic Siting
Criteria)

10 CFR 961, Standard C on tract for Dispos al of Spent Nuclear Fuel and/or
High-Level Radioactive Waste

29 CFR 1910, Occupational Safety and Health Administration (Revised 1981)

36 CFR 1190, Architectural and Transportation Barriers Compliance Board -
Minimum Guidelines and Requirements for Accessible Design ( Amended 1982)

40 CFR 61, National Emission Standards for Hazardous Air Pollutants

40 CFR 191 (1983 draft), Environmental Standards for the Management and
Disposal of Spent Nuclear Fuel, High-level and Transuranic Radioactive Wastes

I l984 edition unless otherwise noted.

App D-1
2B

|
|

_. _ - _ - _ - _ _ _ _ _ _ _ _ -
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B.? NuclearReaulatoryComt(ssion(NRC) Regulations ,

.i

NUREG 0700-1981, Guidelines for Control Room Design ,u. iews

NUREG 0800-1981, Rev. 4, Standard Review Plan (SRP) for the Review of Safety
'

Analysis Reports for Nuclear Power Plants
!

Chapter 3. Design of Structures, Components, Equipment, and Systems q
Section 3.3.2 - Tornado loadings, Rev. 2 .

Settion 3.7./ - Seismic System Analysis, Rev. I f
Section 3.7.4 - Seismic Instrumentation, Rev. 1 :

Section 3.8.4 - Other Seismic Category 1 Structures
Chapter 7, Instrumentation and Controls :

B.3 Nuclear Regulatory Commission (NRC) Regulatory Guides
,

1.3-1974, Assumptions Used for Evaluating the Potential Radiological j

Conseauences of a Loss of Coolant Accident for Boiling Water Reactors
!

1.6-1971, Independence Between Redundant Standby (Onsite) Power Soreces and !

Between Their Distribution |

|

1.9-1979, Selection, Desian, and Qualification of Diesel Gener o i.or Units ,

Used as Onsite Electric Power Systems at Nuclear Power Plants ;

i

1.13-1981, Rev. 2, Spent Fuel Storage Facility Design Basis

1.17-1973, Protection of Nuclear Power Plants Against 'ndustrial Sabotage
i1.21-1974, Rev. 1, Measuring. Evaluating, and Reporting Radioactivity in

Solid Wastes and Releases of Radioactive Materials in Liauid and Gaseous
Effluents from Liaht-Water-Cooled Nuclear Power Plants

:

1.23-1980, Onsite Meteorological Programs

1.28-1979, Rev. 2, Quality Assurance Program Reouirements (Design and
Construction) |

;

1.30-1972, Quality Assurance Reouirements for the Installation, inspection
and Testing of Instrumentation ,

!

1.32-1976, Criteria for Safety-Related Electric Power systems for Nuclear
Power Plants

1.38-1977, Quality Assurance Reauirements for Packaging, Shippina, !'

Receiving, Storage, and Handling of items for Water-Cooled Nuclear Power t

Plants ,

!

1.39-1977, Housekeeping Reauirements for Water-Cooled Nuclear Power Plants ,

O |
<

I
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1.41-1973, Preoperational Testing of Redundant Onsite Electric Power systems
to Verify Proper Load Grout Assignments .

1.47-1973, Bypassed and Inoperable Status Indication for Nuclear Power Plant |

Safety Systems

1.53-1973, Application of the Singl e-F ail ure Criterion to Nuclear Power
Plant Protection Systems ;

1,59 1477, Pev. 7 Design Basis Floods for Nuclear Power Plants

1.60-1973, Rev. 1 Design Response Spectra for Seismic Design of Nuclear
Power Plants

1.61-1973, Damping Values for Seismic Design of Nuclear Power Plants

1.62-1973, Manual Initiation of Protective Actions

1.64-1976, Quality Assurance Requirements for the Design of Nuclear Power
Plants

1.68.3-1980, Preoperational Testing of Instrument and Control Air Systems

1.74-1974, Quality Assurance Terms and Definitions

1.76-1974, Design Basis Tornado for Nuclear Power Plants

1.78-1974, Assumptions for Evaluating the Habitability of a Nuclear Power
Plant Control Room During a Postulated Hazardous Chemical Release

1.86-1974, Termination of Operating Licenses for Nuclear Reactors

1.91-1978, Evaluation of Explosions Postulated to Occur on T rans por ta tion
Routes Near Nuclear Power Plants

1.92-1976, Rev. 1, Combining Modal Responses and Spatial Components in
Seismic Response Analysis

1.93-1974, Availability of Electric Power Sources

1.94-1975 Quality Assurance Requirements for Installation, i ns pec ti on , and
Testing of Structural Concrete and Structural Steel During the Construction
Phase of Nuclear Power Plants

1.97-1981, Rev. 2, Instrumentation for Light-Water-Cooled Nuclear Power
,

|
Plants to Assess Plant Conditions During and Following an Accident

1.105-1981, Instrument Setpoints

1.106-1977, Thermal Overload Protection for Electric Motors on Motor-
Operated Values

i
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:
1
i

|

|

O Electric Power Systems at Nuclear Power Plants
1.108-1977, Rev. 1, Periodic Testing of Diesel Generators Used as Onsite i

,

|1.109-1977, Rev.1, Calculation of Annual Doses to Man from Routine Releases
of Reactor Ef fluents for the Purpose of Evaluating Compliance with 10 CFR j

Part 50, Appendix I

1.110-1976, Cost-Benefit Analysis for Radwaste Systems for Light-Water- !

Cooled Nuclear Power Reactors I;

1.11i 19//, Methods for Estimatirig Atmos pht>r i- T r ans por t and Disrwrsion of
Gaseous Effluents in Routine Releases from Light-Water-Cooled Reactors ,

1.112-1977, Calculation of Releases of Radioactive Materials in Gaseous and
Liouid Effluents from Light-Water-Cooled Power Reactors j

1.113-1977, Estimating Aquatic Dispersion of Effluents from Accidental and '

Routine Reactor Releases for the Purpose of Implementing Appendix I

1.116-1977, Quality Assurance Requirements for Installation, Inspection , and
Testing of Mechanical Eauipment and Systems

1.117-1978, Tornado Design Classification i

1.118-1978, Rev. 2, Periodic Testing of Electric Power and Protection
Systems :

1.122-1978, Rev. 1, Development of Floor Design Response Spectra for Seismic
Design of Floor-Supported Eauipment 'or Components

1.123-1977, Quality Assurance Requirements for Control of Procurement of
Items and Services for Nuclear Power Plants ;

1.128-1977, Installation Design and Installation of Large Lead Storage
Batteries for Nuclear Power Plants

1.129-1978, Maintenance, Testing, and Replacement of Large Lead Storage
Batteries for Nuclear Power Plants ,

1.132-1979, Rev. 1, Site Investigations for Foundations of Nuclear Power ;

Plants

1.134-1979, Medical Evaluation of Nuclear Power Plant Personnel Reauiring
Operator Licenses

1.136-1981, Material for Concrete Containments

1.137-1979, fuel-Oil Systems for Standby Diesel Generators !

!'1.138-1978, Laboratory Investigations of Soils for Engineering Analysis and
Design of Nuclear Power Plants i

O ,

6
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1.142-1981, Rev. 1, Safety-Related Concrete Structures for Nuclear Power
Plants (Other Than Reactor Vessels and Containments) ,

1.143-1979, Rev. 1, Design Guidance for Radioactive Waste Managemen t

Sys tems , Structures, and Components Installed in Light-Water-Cooled Nuclear
j Power Plants

1.144-1980, Auditing of Quality Assurance Programs for Nuclear Power Plants
0

1.145-1979, Atmospheric Dispersion Models for Potential Acrident Consequence
As us s m( n ts at Nuclear Power Plants

1.146-1981, Qualification of Quality Assurance Program Audit Personnel for
Nuclear Power Plants

1.148-1981, Functional Specification for Active Valve Assemblies in Systems
important tn Safety in Nuclear Power Plants

1.151-1983, Instrument Sensing Lines

3.2-1973 Efficiency Testing of Air-Cleaning Systems Containing Devices for
i Removal of Particles

3.4-1978, Nucl ear Criticality Safety in Operations with Fissionable
Materials Outside Reactors

3.6-1973, Content of Technical Specificatins for Fuel Reprocessing Plants

3.7-1973, Monitoring of Combustible Gases and Vapors in Plutonium Processing
and Fuel Fabrication Plants

3.9-1973, Concrete Radiation Shields

3.10-1973, Liquid Waste Treatment System Design Guide for Plutonium
Processing and Fuel Fabrication Plants

3.12-1973, General Design Guide for Ventilation Systems of Plutonium
Processing and Fuel Fabrication Plants

3.14-1973, Seismic Design Classification for Plutonium Processing and Fuel
Fabrication Plants

3.16-1974, General Fire Protection Guide for Plutonium Processing and Fuel
Fabrication Plants

3.17-1974, Earthquake Instrumentation for Fuel Reprocessing Plants

3.18-1974, Confinement Barriers and Systems for Fuel Reprocessing Plants

3.19-1974, Reporting of Operating Information for Fuel Reprocessing Plants

O
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.20-1974, Process Offgas Systems for Fuel Reprocessing Plants

3.21-1977, Quality Assurance Requirements for Protective Coatings Applied to
Fuel Reprocessing and to Plutonium Processing and Fuel Fabrication Plants

3.22-1974, Periodic Testing of Fuel Reprocessing Plant Protection System
Actuation Functions

3.27-1977, Rev. 1, Nondestructive Examination of Welds in the Liners of
Concento Barriers in Fuel Reprocessing Plants

3.28-1975, Welder Qualification for Weldin g in Areas of Limi ted ,

'Accessib ility in Fuel Reprocessing Plants and in Plutonium Processing and
Fuel Fabrication Plants

I

3.29-1975, Preheat and Interpass Temperature Control for the Welding of Low-
Alloy Steel in Fuel Reprocessing Plants and in Plutonium Processing and Fuel
Fabrication Plants

i

3.30-1977, Selection, Application, and Inspection of Protective Coatings i
I

3.31-1977, Emergency Water Supply Systems for Fuel Reprocessing Plants

3.33-1977, Assumptions Used for Evaluating the Potential Radiological {
'Consecuences of Accidental Nuclear Criticality in a Fuel Reprocessing Plant

3.37-1975, Guidance for Avoiding Intergranular Corrosion and Stressi

Corrosion in Austenitic Stainless Steel Components of Fuel Reprocessing
Plants

3.40-1977, Design Basis Floods for Fuel Reprocessing Plants and for
Plutonium Processing and Fuel Fabrication Plants

3.41-1977, Rev. 1, Validation of Calculational Methods for Nuclear
Criticality Safety

3.42-1979, Rev. 1, Emergency Planning for Fuel Cycle Facilities and Plants
Licensed Under 10 CFR Part 50 and 70

3.48-1981, Standard Format and Content for the Safety Analysis Report for
Independent Spent Fuel Storage Installation (Dry Storage)

3.49-1981, Design of an Independent Spent Fuel Stor ace Installation
(Water-Basin Type)

3.50-1982 Guidance on Preparing a License Application to Store Spent Fuel
in an Independent Spent Fuel Storage Installation

3.53-1982, Appl icability of Existing Regulatory Guides to the Design and
Operation of an Independent Spent Fuel Storage Installation

O
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0 3.54-1984 , Spent Fuel Heat Generation in an Independent Soent Fuel Storage
Ins tallation .

4.1- 1975, Rev . 1, Programs for Monitoring Radioactivity in the Environs of
Nuclear Power Plants

4.2-1976, Preparation of Environmental Reports for Nuclear Power Stations
NUREG 0099

tr

4.7.L 1974, Additional Guidance Environtrental Data

4.5-1974, Meas uremen ts of Radionuclides in the Environment Sampling and
.

'

Analysis of Plutonium in Soil

4.6-1974, Measurements of Radionuclides in the Environment Strontium 89 and
Strontium 90 Analysis'

4.8-1975, Environmental Technical Specifications for Nuclear Power Plants
,

'

4.13-1977, Rev. 1, Performance, Testing, and Procedural Specifications for
'

Thermoluminescence Dosimetry: Environmental Applications

4.15-1979, Rev. 1, Quality Assurance for Radiological Monitoring Programs
(Normal Operations) - Effluent Streams and the Environment

4.16-1978, Measuring, Evaluating and Reporting Radioactivity in Releases of ;

Radioactive Materials in Liquid and Airborne Effluents from Nuclear Fuel

Processing and Fabrication Plants
i

5.1-1972, Serial Numbering of Fuel Assemblies for Light-Water-Cooled Nuclear
Power Reactors ;

5.3-1973, Statistical Terminology and Notation for Special Nuclear Materials
Control and Accountability

5.5-1973, Standard Methods for Chemical, Mass Spectrometric, and
'

Spectrochemical Analysis of Nuclear-Grade Uranium Dioxide Powders and Pellets
1

5.6-1973, Standard Methods for Chemical, Mass Spectrometric, and I

Spectrochemical Analysis of Nuclear-Grade Plutonium Dioxide Powers and
Pellets and Nuclear-Grade Mixed Oxides (U,Pu0 )2

5.7-1980, Rev. 1, Control of Personnel Access to Protected Are as , Vital 1

Areas, and Material Access Areas

!5.9-1982, Guidelines for Germanium Spectroscopy Systems for Measurement of
Special Nuclear Mateiral

5.10-1973, Selection and Use of Pressure-Sensitive Seals on Containers for
Onsite Storage of Special Nuclear Material

O
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1

|

|

5.11-1982, Nondes tructive Assay of Special Nuclear Mateiral Contained in
Scrap and Warte ,

'

5.12-1973, General Use of Locks in the Protection and Control of Facilities
and Special Nuclear Materials

5.13-1973, Conduct of Nuclear Material Physical Inventories

5.15-1974, Security Seals for the Protection and Control of Special Nuclear ti
Matorial

5.18-1974, Limit of Error Concepts and Principals of Calculation in Nuclear
Materials

5 26-1975, Rev. 1, Selection of Material Balance Areas and Item Control
Areas

5.27-1974, Special Nuclear Material Doorway Monitors
i

5.29-1975, Nuclear Material Control Systems for Nuclear Power Plants

5.32-1975, Communication with Transport Vehicles

5.33-1974, Statistical Evaluation of Material Unaccounted For

5.34-1982, Nondestructive Assay for Plutonium in Scrap Material by

=O Spontaneous Fission Detection
i

i5.36-1974, Recommended Practice for Dealing with Outling Observations

5.39-1974, General Methods for the Analysis of Uranyl Nitrate Solutions for .

Assay, Isotopic Distribution, and Impurity Determinations |

5.42-1975, Design Considerations for Minimizing Residual Holdup of Spacial i

Nuclear Material in Equipment for Dry Process Operations ;

5.44-1980, Rev. 2, Perimeter Intrusion Alarm Systems j

5.45-1974, Standard Format and Conten t for the Special Nuclear Material
Control and Accounting Section of a Special Nuclear Material License

,

Application ,

5.49-1975, Internal Transfers of Special Nuclear Material
>

5.51-1975, Management Review of Nuclear Material Control and Accounting
Systems ,

5.53-1975, Qualification, Calibration, and Error Estimation Methods for Non- !
destructive Assay

,

i

O.
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O 5.55-1978, Standard Format and Content of Safeguards Contingency Plans for
Fuel Cycle Facilities ,

5.58-1980, Considerations for Establishing Traceability of Special Nuclear
Material Accounting Measurements

4

5.62-1981, Reporting of Physical Security Events

7.1-1974, Administrative Guide for Packaging and Transporting Radioactive k

hteria l

7.3-19/5, Procedures for Picking Up and Receiving Packages of Radioactive
Material

7.4-1975, Leakage Tests on Packages for Shipment of Radioactive Materials

7.7-1977, Administrative Guide for Verifying Compliance with Packaging
Requirements for Shipments of Radioactive Materials

8.1-1973, Radiation Symbols

8.2-1973, Guide for Administrative Practices in Radiation Monitoring

8.3-0173, Film Badge Performing Criteria

8.4-1973, Direct-Reading and Indirect-Reading Pocket Dosimeters

8.5-1981, Rev.1, Criticality and Other Interior Evacuation Signals

8.6-1973, Standard Test Procedure for Geiger-Muller Counters

8.7-1973, Occupational Radiation Exposure Records Systems

8.8-1979, Rev. 4, Information Relevant to Ensuring that Occupational
Radia tion Exposures at Nuclear Power Stations Will be as low as is
Reasonably Achievable

8.9-1973, Acceptable C oncepts , Models, Equations and Assumptions for a
Bioassay Program

8.10-197/, Rev. 1, Operating Philosophy for Maintaining Occupational
Radiation Exposures as Low as is Reasonably Achievable

8.11-1974, Applications of Bioassay for Uranium

8.12-1981, Criticality Accident Alarm Systems

8.13-1981, Instructions Concerning Prenatal Radiation Exposure

8.14-1980, Personnel Neutron Dosimeters

O
|
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,

8.15-1976, Acceptable Programs for Respiratory Protection
'

8.19-1979, Occupational Radiation Dose Assessment in Light-Water Reactor
Power Plants Design Stage Man-Rem Estimates

8.21-1979, Health Physics Surveys for Byproduct Material at NR C-Licen sed
Processing and Manufacturing Plants*

8.25-1980, Calibration and Error Limits of Air Sampling Instruments for i

Total Volume of Air Sampled

*

8.26-1980, Applications of Bioassay for Fission and Activation Products

8.27-1982, Radiation Protection Training for Personnel at Light-Water-Cooled
Nuclear Power Plants

8.28-1981, Audible-Alarm Dosimeters

8.29-1981, Instructions Concerning Risks from Occupational Radiation Exposure

B.4 Department of Energy (DOE Orders)

DOL /E P-0096 (1983 Edition), A Guide for Env ironmental Radiological
Surveillance at DOE Installations

DOE /E V/1830-T 5, A Guide to Reducing Radiation Exposure to As Low As
O Reasonably Achievable ( ALARA)

DOE 4320.1, Site Development and Facility Utilization Planning

DOE 5480.l A, Environmental Protection, Safety, and Health Protection Program
for DOE Operations

DOE 5630.1, Control and Accountability of Nuclear Materials

DOE 5632 (1983 draft), Physical Protection of Security Interests (cancels
5632.1, 7-10-79 edition, and 5632.2, 2-16-79 edition)

DOE 5637. l A, (1981 draft), Physical Protection of Classified Matter (cancels
5632.1, 7-18-79 edition)

DOE 5700.6, Quality Assurance

DOE 6430.1, General Design Criteria

B.5 Codes and Standards

Air Moving and Conditioning Association, Inc. ( AMCA)

AMCA 210-1974 Laboratory Methods of Testing Fans for Rating Purposes

AMCA 500-1983, Test Method for Louvers, Dampers and Shutters
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American Association of State Highway and Transportation Officials ( AASHTO)

Geometric Design Guide for Local Roads and Streets,1971

Guide Specification for Highway Construction,1979

A Policy on Geometric Design of Rural Highways,1965
1A Policy on Design of Urban Highways and Arterial Streets,1973

Standard Specifications for Highway Materials and Methods ot Sa'iipl ing and
Tes tin g, 1982

American Concrete Institute ( ACI)

ACI 307-1979, Specification for the Design and Construction of Reinforced
Concrete Chimney

ACI 318-1983, Building Code Requirements for Reinforced Concrete

ACI 349-1980, Code Requirements for Nuclear Safety Related Concrete
Structures

ACI 531-1979, Building Code Requirements for Concrete Masonry Structures

American Conference of Governmental Industrial Hygienists ( ACGlH)

Industrial Ventilation, A Manual of Recommended Practice - 1982

American Institute of Steel Construction ( AISC)

Manual of Steel Construction, 8th Edition

American Iron and Steel Institute ( AISI)

Specification for the Design of Light Gage Cold-Formed Steel Structural
Members ,

American National Standards Institute (ANSI)

ANSI A13.1-1981, Scheme for the Identification of Piping Systems

ANSI A58.1-1982, Minimum Design Loads for Buildings and Other Structures
,

ANSI A85.1, American Standard Practice for Protective Lighting

ANSI B2.1-1958, Pipe Thread

ANSI B16.1-1975 Cast-Iron Pipe Flanges and Flanged Fittings
:

ANSI B16.3-1977, Malleable Iron Screwed Fittings,150 lb and 300 lb

O
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' ANSI B16.4-1977, Cast-Iron Threaded Fittings
,

ANSI B16.5-1981, Pipe Fl anges and Fl anged Fittings, Steel-Nickel Alloys
and Other Special Alloys

ANSI B16.9-1981a, Factory-Made Wrought Steel Butt-Welding Fittings

ANS! B16.10-1973, Face-to-Face and End-to-End Dimensions of Ferrous Valves

ANSI R16.11-1980 Fornod Steel Fittings, Socket-Welding and Threaded

ANSI B16.18-1978, Cast Bronze Solder Joint Pressure Fittings

ANSI B16.21-1978, Nonmetallic Flat Gaskets for Pipe Flanges

ANSI B16.22- 1980, Wrought Copper and Bronze Solder Joint Pressure Fittings

ANSI B16.25-1979, Buttwelding Ends

ANSI Series B30, Safety Standards for cableways, cranes, derricks, hoists,
hooks, jacks, and sling

ANSI B31.1-1983, Power Piping

ANSI B31.5-1974, Refrigeration Piping

ANSI B31.8-1982, Gas Transmission and Distribution Piping Systems

ANSI B36.10-1979, Welded and Seamless Wrought Steel Pipe )
|

ANSI B36.19-1976, Stainless Steel Pipe i

ANSI 340.1- 1974, Gages - Pressure (and Vacuum) Indicating Type - Elastic |
Element ;

1

ANSI B73.1-1977, Specification for Horizontal End Suction Centrifutal |
Pumps for Chemical Process

ANSI B73.2-1975, Specification for Vertical In-line Centrifugal Pumps for
Chemical Process

ANSI Cl, National Electrical Safety Code

ANSI C2, National Institute of Electrical and Electronic Engineers (IEEE),
Motor Control Centers and Transformers

ANSI C39.5-1974, Electrical Safety Requirements for Measuring and
Controlling Instrumentation

ANSI Standard D6.1-1978, Manual on Uniform Traffic Control Devices for
Streets and Highways

O
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ANSI MC96.1-1982, Temperature Measurement Thermocouple
.

ANSI N2.3-1967, Immediate Evacuation Signal for Use in Industrial
Installations Where Radiation Exposure May Occur

ANSI N2.19, Guidelines for Establishing Site Related Parameters for Site
Selection and Design of an Independent Spent Fuel Installation

ANSI N13.1, Sampling Airborne Radioactive Materials in Nuclear Facilities I

ANSI N13.3, Dosimetry for Criticality Accidents

ANSI N13.10, Onsite Instrumentation for Con tin uously Moni torin g
Radioactive Effluents

ANSI N14.10.1-1973, Radioactive Materials

ANSI N16.1, Safety Standards for Operations With Fissionable Materials
Outside Reactors

ANSI N16.2, Criticality Accident Alarm

ANSI N18.5-1982, Earthquake Instrumentation Criteria

ANSI N509-1980, Standard for Testing of Nuclear Air Cleaning Systems

ANSI N512-1974, Nuclear Facilities

ANSI S1.2-1962, Method for the Physical Measurement of Sound

ANSI S1.4-19R3, Specification for Sound Level Meters

ANSI S2.19-1975, Balance Quality of Rotating Rigid Bodies

ANSI 2358.l-1981, Personnel Protection

ANSI /ANS 8.3-1979, Criticality Accident Alarm System

ANSI /ANS 57.9-1983 (draft), Design Criteria for an Independent Spent Fuel
Storage Installation (Dry Storage Type)

ANSI /ASHRAE 15-1978, Safety Code for Mechanical Refrigeration

ANSI /ASME N510-1984, Testing of Air Cleaning Systems

ANSI /ASME N Q A.1- 1983, Quality Assurance Program Requirements for Nuclear
Facilities

ANSI /NFPA 70-1984, National Electrical Code (NEC)

ANSI /UL478-1979, Electronic Data Processing Units and Systems

O
App D-13

2B

-- _.



. -- -, -. .. - . - - -

t

American Petroleum Institute (API)
'

API RP 520-1976, Recortmended Practice for the Design and Installation of
Pressure Reliev ing Systems in Refineries (Part 1 - Design, P ar t 2 -

Installation)

API RP 521-1969, Guide for Pressure Relief and Depressurizing Systems ;

API RP 618-1974, Reciprocating Compressors for General Refinery Service II

API b20, Recommended Rules for Design and Construction of Large Welded
Low-Pressure Storage Tanks

API 650, Welded Steel Tanks for Oil Storage

API 661- 1978, Air Coolers

API RP 2000-1973, Guide for Venting Atmospheric and Low-Pressure Storage
Tanks

American Railway Engineering Association ( AREA)

Manual for Railway Engineering (Fixed Properties), 1984-1985

Manual of Recommended Practice, Vols. I and II

American Refrigeration Institute ( ARI)

ARI 410-1972, Standard for Forced-Circulation Air Cooling and Air Heating ,

Coils

American Society for Testing Materials (ASTM)

ASTM A6-1982, General Requirements for Rolled Steel Plates, Shapes, Sheet
Piling and Bars for Structural Use

ASTM A36-1981a, Structural Steel

ASTM A47-1977, Malleable Iron Castings

ASTM A53-1982, Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated, Welded and Seamless

ASTM A105-1982a, Forgings, Carbon Steel for Piping Components

ASTM A106-1982, Pipe, Seamless Carbon Steel for High Temperature Service

ASTM A108-1981, Specification for Steel Bar, Carbon, Cold Finished,

Standard Quality
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O ASTM Al20-1976 (1981), Welded and Seamless Steel Pipe for Ordinary uses,
Specifications for Black and Hot-Dipped, Zinc-Coated (Galvanized) .

ASTM A126-1973 (1979), Gr?y Iron Castings for Valves, Fl anges and Pipe
Fittings

ASTM A167-1982, Speci fication for Stainless Steel and Heat-Res is tin g
Chromium-Nickel Steel Plate, Sheet, and Strip

i

ASTP r18?-1982a, Specificatinn for Forced or Rolled Alloy-Steel Pipe
Flances, For ged Fittings, and Valves and Parts for High-Temperature Service

(
ASTM A185-1979, Speci fi ca tion for Welded Steel Wire Fabric for Concrete
Reinforcement

ASTM A193-1982, Alloy-Steel and Stainless Steel Bol tin g Materials for
High-Temperature Service

ASTM A194-1982 a, Carbon and Alloy Steel Nuts for Bolts for High-Pressure
j and High-Temperature Service

| ASTM A197-1979, Cupola Malleable Iron

ASTM A216-1982, Specification for C ar bon Steel C as tin g , Suitable for
Fusion Welding for High-Temperature Service

ASTM A234-1982a, Pipe Fittings of Wrought Carbon Steel and Alloy Steel for
Moderate and Elevated Temperatures

ASTM A240- 1982 c , Specification for Heat-Resisting Chromium and Chromium-
Nickel Stainless Steel Plate, Sheet and Strip for Pressure Vessels

AS TM A269-1982, Specification for Seamless and Welded Austenitic Stainless
Steel for General Service

ASTM A276- 1982 a , Speci fi ca tion for Stain less Steel and Heat Resisting
Steel Bars and Shapes

ASIM A307- 1982 a , Speci fication for Carbon Steel Externally Threaded
Standard Fasteners

ASTM A312-1982, Specification for Seamless and Welded Austenitic Stainless
Steel Pipe

ASTM A325-1982, High Strength Bolts, for Structural Steel Joints

ASTM A351-1982, Austenitic Steel Casting for High-Temperature Service

ASTM A403-1982a, Specification for Wrought Austenitic Stainless Steel
Piping Fittings

'

O
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1

ASTM A52 5- 1981, General Requirements for Steel Sh eet , Zinc-Coated |

(Galvanized) by the Hot Dip Process, Lock Forming Quality .I
|

ASTM A527-1980, Specification for Steel Sheet, Zinc-Coated (Galvanized) by
the Hot Dip Process, Lock Forming Quality

ASTM A615-1982, Billet Steel Bars for Concrete Reinforcement
IASTM B61-1982a, Steam or Valve Bronze Castings

ASIM B62-1982a, Composition Bronze or Ounce Metal Castings

ASTM B88-1983, Specifications for Seamless Copper Water Tubing
|

ASTM B209-1983, Aluminum and Aluminum-Alloy Sheet and Plate

|
ASTM C90-1975 (1931), Specification for Hollow Load-Bearing Concrete

} Masonry Units {
l

i
'

ASTM C177-1976, Steady-State Thermal Transmission Properties by Means of
the Guarded Hot Plate

ASTM C518-1976, Steady-State Thermal Transmission Properties by Means of
the Heat Flow Meter

ASTM C564-1970 (1982), Rubber Gaskets for Cast Iron Soil Pipe and Fittings

ASTM C585-1976 (1982), Inner and Outer Diameters of Rigid Thermal
lnsulation for Nominal Sizes of Pipe and Tubing

ASTM C692-1977, Influence of Wick ing-Type Thermal Insulations on the
Stress Corrosions Cracking Tendency of Austenitic Stainless Steel

ASTM C795-1977, Wick ing-Type Thermal Insulation for Use Over Austenitic
Stainless Steel

ASTM D1056-1978, Specification for Flexible Cellular Materials - Sponge or
Expanded Rubber

ASTM E84 - 1981 a , Test for Surface Burning Characteristics of Building
Materials

ASTM E119-1983, Fire Tests of Building Construction and Materials

ASTM E662-1983, Test for Specific Optical Density of Smoke Generated by
Solid Materials

American Society of Civil Engineers (ASCE)

ASCE Manual No. 60, Gravity Sanitary Sewer Design and Construction

O
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O American Society of Heating, Refrigerating and Air Conditioning Engineers
(ASHRAE) ,

ASHRAE 52-1976, Methods for Testing Air Cleaning Devices Used in General
Ventilation for Removing Particulate Matter

ASHR AE 90A-1980, Energy Conservation in New Building Design ,

ASHRAE Handbooks and Data Books, latest editions 1(

Ainer ican Society of Non-Des tructive Testing ( ASNT)

ASNT-T C-1 A-1980, Per:onnel Qualifications and Cer lifica tion in
Non-Destructive Testitia

'

American Society of Mechanical Engineers ( ASME)

ASME Boiler and Pressure Vessel Code,1980

Section 1, Power Boilers
Section 11, Parts A, B, and C Material Specifications
Section V, Nondestructive Examination

*

Section Vill, Pressure Vessels
Section IX, Welding and Brazing Qualifications 3

American Water Works Association (AWWA)

AWWA A100-1966, Standard for Deep Wells

AWWA C104-1980, Cement Mortar Lining for Ducti'e Iron Pipe and Fittings
for Water

AWWA C150-1981, Standard Laying Conditions for Ductile Iron Pipe

AWWA C203-1978, Coal Tar Protective Coatings and Linings for steel Water
Pipelines; Enamel and Tape Hot Applied

AWWA C500-1930, Standard for Gate Valves, 3 in. through 48 in., for Water
and Other Liquids

AWWA C502-1980, Standard for Dry Barrel Fire Hydrants

AWWA C506-1978, Standard for Backflow Prevention Devices, Reduced Pressure i

Principle and Double Check Valve Types |
1

AWWA C601-1981, Standard for Disinfecting Water Mains

AWWA C701-1978, Standard for Cold Water Meters, Turbine Type for Customer
Service j

i

([])
'
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AWWA C900-1981, Standard for Polyvinyl Chloride (PVC) Pressure Pipe, 4 in,
through 12 in., for Water ,

AWWA C950-1981, Glass Fiber Reinforced Thermosetting Resin Pressure Pipe

AWWA D100-1979, Standard for Welded Steel Elevated Tanks, Standpi pes ,
Reservoirs, for Water Storage

IAmerican Welding Society (AWS)

AWS Ab.1 - 1981, Speci f ica tion for Carbon Steel Covered Arc Welding
Electrodes

AWS AS.4-1981, Speci fication for Corrosion-Resisting Chromium and
Chromium-Nickel Steel Welding Electrodes

AWS AS.9-1981, Corrosion-Resisting Chromium and Chromium-Nickel Steel Bare
and Composite Metal Cored and Stranded Arc Welding Electrodes and Welding ,

Rods

AWS AS.22- 1980, Specification for Flux Cored Corrosion-Resisting Chromium >

and Chromium-Nickel Steel Electrodes

AWS D1.1-1983, Structural Welding Code - Steel

AWS 09.1-1980, Welding of Sheet Metal

AWS D10.9-1980, Standard for Building Service Piping

Associated Air Balance Council ( AABC)

National Standards for Field Measurements and Instrumentations, Total
System Balance, Second Edition,1974

Compressed Gas Association

Bulletin G7.1

Electronic Industries Association (EIA)

(EIA) RS-232-C-1981, Interface Between Data Terminal Eauipment and Data
Communication Eauipment Employing Serial Binary Interchange

Energy Research and Development Administration (ERDA)

ERDA 76/21-1976, Nuclear Air Cleaning Handbook,

ERDA 76/130-1976, Life-Cycle Costing Emphasizing Energy Conservation

AEC-ERDA RDT Standards for F 8- 6T, Hoisting and Rigging of Critical
Components and Related Eauipment

O
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|
|

Factory Mutual Corporation (FM)
~

Approval Guide - 1982

FM Engineering Association Standards

Loss Prevention Data Sheets - 1982 (Rev.)

1lliuminating Engineering Society (IES)

The Standard Lighting Guide

International Conference of Building Officials (ICB0)

UBC-1982, Uniform Building Code ]

UFC-1982, Uniform Fire Code

UMC-1982, Uniform Mechanical Code

Institute cf Electrical and Electronic Engineers (IEEE)

IEEE 472-1974, Guide to Surge Withstand Capability (SWC Test)

Instrument Society of America (ISA), Standards and Practices for
Instrumentation

ISA 55.1-1981, Instrumentation Symbols and Identification

! ISA S5.3-1982, Graphic Symbols for Distributed Control / Shared Display
.

Instrumentaiton, Logic, and Computer Systems
|

| ISA 55.4-1981, Instrument Loop Diagrams

ISA 517.4-1970, Instrument Purging

ISA 551.1-1979, Process Instrumentation Terminology )
I

ISA 561.1-1977, Industrial Computer Systems

ISA S75.01-1977, Control Valve Sizing

ISA S75.03-1975, Uniform Face-to-Face Dimensions for Flanged Control Valve
Bodies

ILightning Protection Institute
J

LPI 175

i

O
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National Council on Radiation Protection and Measurements (NCRP) Reports

NCRP 57, Instrumentation and Monitoring Methods for Radiation Protection [

National Electrical Manufacturer's Association (NEMA) [
t

NEMA ICS6-1983, Enclosures (General Standards for Industrial Control and |

Systems) y.

!NEMA 151.1, Enclosures
!

National Fire Protection Association (NFPA)

NFPA 10-1981', Portable Fire Extinguishers
r
'

NFPA 12A-1980, Halon 1301 Fire Extinguishing Systems
!

NFPA 13-1983, Sprinkler System, Installation j
;

NFPA 14-1983, Standpipe and Hose Systems ;

i
NFPA 17-1980, Dry Chenical Extinguishing Systems |

'NFPA 20-1983, Fire Pumps, Centrifugal ;

.h NFPA 22-1981, Water Tanks for Private Fire Protection ;
J

NFPA 24-1984, Private Fire Service Mains

NFPA 30-1981, Flammable and Combustible Liquids Code

NFPA 5S-1983, Storage and Handling Liauefied Petroleum Gases

NFPA 71-1982, Signaling Systems - Contral Station |

NFPA 72A-1979, Signaling Systems - Local Protective {
NFPA 72D-1979, Signaling Systems - Proprietary ;

NFPA 72E-1982 Automatic Fire Detectors ,

!

NFPA 78-1983, Lightning Protection Code

NFPA 80-1981, Fire Doors and Windows f
:

NFPA 80A-1981, Protection From Exposure Fires ;

NFPA 90A-1981, Air Conditioning and Ventilation Systems
,

NFPA 90B-1980, Installation of Warm Air Heating and Air Conditionin g
Systems ,

1

App D-20
2B j

!



NFPA 91- 1983, Blower and Exhaust Systems
C '

NFPA 101-1981, Life Safety Code

NFPA 251-1979, Fire Test of Building Construction and Materials

NFPA 1961-1979, Fire Hose

NFPA 1963-1979, Screw Threads and Caskets for Fire Hose Connections i

Occupational Safety and Health Administration (OSHA) Standards - 1973

Scientific Apparatus Makers Association

STD RC-17-10-1963, Thermowells

Sheet Metal and Air Conditioning Contractor's National Association (SMACNA)

Low-Pressure Duct Construction Standards, Fifth Edition,1976

High-Pressure Duct Construction Standards, Third Edition,1975

Rectangular Industrial Duct Construction Standards,1980

Round Industrial Duct Construction Standards,1977

Guidelines for Welding Sheet Metal,1977

Guidelines for Seismic Restraints of Mechanical Systems and Piping
Sys tems , 1982

Tubular Exchanger Manufacturer's Association (TEMA)

Underwriters' Laboratories, Inc. (UL)

Fire Protection Equipment Directory

UL 586-1977, Safety Standard for High-Efficiency Particulate, Air Filter
Units

UL 752-1981, Safety Standard for bullet-Resisting Equipment

UL 900-1982, Safety Standard for Air Filter Units

B.6 Specifications

Crane Manufacturer's Association of America (CMAA)

Specification No. 70

App D-21
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Federal Specifications (FS)
*

FS SS-C-160A(1), Cements, Insulation, Thermal

TT-S-00230C-1970, Sealing Compound, Elastomeric Type, Sin gle Component
(For Caulking, Sealing and Glazing in Building and Other Structures)

Military Specifications and Standards (MIL)
1

MIL-F-51068F-1981, Filter, Particulate, High Ef ficiency, Fire Resistant

MIL-F-51079C-1980, Filter Medium, Fire Resistant, High Efficiency

MIL -S TD-282- 1956, Filter Units, Protective Gas Mask Components and Related
Products

B.7 Other References and Guides

Electric Power Research Institute /S ANDI A Laboratories, Full Scale Tornado
Missile Impact Tests; EPRI NP-440, Project 339, Final Report,1977

Federal Register Issues: 45 FR 74699, 45 FR 80271, 46 FR 36119,
46 FR 58283, and 47 FR 30458

Kemper Insurance

Industrial Risk Insurers

Manufacturers' Standardization Society of the Valve and Fittings Industry
(MSS)

MSS SP58, Pipe Hangers and Supports - Materials and Design

MSS SP69, Pipe Hanger and Supports - Selection and Application

Nuclear Waste Policy Act of 1982

O
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RADIOACTIVE WASTE MANAGEMENT SYSTEM

DRAFT FRalECT DECISION SCHEDULE

ABSTRACT

The Nuclear Waste Policy Act (NWPA) of 1982 (Pub. L. 97-425) requires

t ha t the Secretary of Energy prepare, in cooperation with affected Federal

agencies, a Project Decision Schedule that portrays the optimum way to attain

the operation of geologic repositories. The Draf t Project Decision Schedule

portrays the major milestones of the Radioactive Waste Management System. It

also depicts the set of activities for which Federal agencies have

responsibility and the deadlines for taking the required action that are

associated with the activities.

The NWPA also r'equires that Federal agencies having determined that they:

1) cannot comply with a deadline for taking a required action; or 2) fail to

comply with a deadline contained in the Project Decision Schedule; submit a

comprehensive report to the Secretary of Energy and Congress to explain their

failure or expected failure. The Secretary, in turn, is required to submit to

Congress a response to the agency's report.

vi



1. PROJECT DECISION SCHEDULE - SCOPE AND APPLICAEILITY

The Nuclear Waste Policy Act (NWPA) of 1982 (Pub. L. 97-425), in Section

114(e) (the full text of Section ll4(e) is found in Appendix A), requires the

Secretary of Energy (the Secretary) to prepare, in cooperation with all

affected Federal agencies, a Project Decision Schedule that is to portray the ,

optimum way to attain the operation of a geologic repository by January 1998.

The Project Decision Schedule provides for the following:

1) Portrayal of the optimum schedule for the attainment of operation of

the geologic repository involved;

2) Identification of , on an agency-by-agency basis, the key activities, ,

decision points, and deadlines for Federal agency actions to be taken

throughout the course of the development and operation of the system;

3) A notification mechanism to alert the Secretary and Congress as to

potential or actual delays in the program that may be caused by the

f ailure of an agency to take a specified action within the time frame

established by the Project Decision Schedule. The report to be

!

submitted shall contain the following:

o An explanation for the failure or expected f ailure of a Federal

agency to perform a specified action;

o The reason (s) why an agreement could not be reached with the

Secretary regarding a modification to the Project Decision

Schedule;

-1-
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o The estimated time for completion of the action (s) required;

o The ef fect that this f ailure will have on its other deadlines in

the Project Decision Schedule; and

Any recommendations or changes in either operations,*
o

organization, or statutory authority that would mitigate the

delay (s).

The Secretary is then required to submit to Congress, within 30 days

of receipt of such report by the agency, a response which shall

include the reasons why the Project Decision Schedule could not be

amended; and

4) Updating on either a periodic or on as needed basis.

1.1 Other NWPA Authorities Related to the Project Decision Schedule

The NWPA also provides, in Section 120, for expedited consideration of

ancillary requirements (e.g., granting of rights-of-way, issuance of permits,

leases, etc.) related to site characterization, construction, or operation of

a repository as authorized by the NWPA. Section 120 requires any Federal

agency, with the exception of the Nuclear Regulatury Commission (NRC), having

jurisdiction over the issuance of any type of authorization, as noted above,

to expedite its issuance and to give it priority consideration over other

similar applications not related to the siting, construction, or operation of

a repository.

!
'

-2-
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The full text of Section 120 is found in Appendix B.

1.2 Federal Agency Reporting Requirements

,

The Project Decision Schedule addresses those components of the

Radioactive Waste Management System that span all functions f rom acceptance of

spent nuclear fuel and high-level radioactive waste to final disposal in a

geologic repository. These components are :

1. First Geologic Repository;

2. Second Geologic Repository;

3. Transportation Subsystem; and

4 Monitored Retrievable Storage Program.

Tables 1-4 identify those specific activities that Federal agencies have

responsibility for that are critical to the development and operation of the

Radioactive Waste Management System. Only those activities so noted by an

asterisk are subject to the reporting requirements contained in Section

114(e)(2) of the NWPA. Activities that are not so identified in the tables as

being critical Federal agency activities are shown for completeness and as an

aid to understanding the overall program schedule.
|
|

|

Ihe Department believes that, in addition to the issuance of regulations,

permits, standards, and licenses, it is also essential for affected Federal !

agencies to review and comment on major program documents as provided for in

Tables 1-4. The Department is of the opinion that such interaction is of

significant importance to the continued on-time development of th2 Radioactive

-3-
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Waete Management Sys tem. The Department believes that the insights that

af fected Federal Agencies can provide to the Department during the course of a

review and comment period for a program document with regard to their own

programs or statutory responsibilities will be of considerable assistance as

the program moves forward.

The Project Decision Schedule only applies to affected Federal agencies

and is derived from the reference schedules contained in the Mission Plan.1

The Department believes that the reference schedules contained in the Mission

Plan have been optimized to the extent possible at this time.

As discussed above, Section ll4(e)(2) requires that any Federal agency

that determines that it cannot comply with any deadline in the Project

Decision Schedule, or fails to so comply, to submit a report to the Secretary

and Congress explaining the reason for such actual or potential failure.

However, before such a report is submitted, Section 114(e)(2) of the NWPA

infers that the af fected agency and the Department will have attempted to

resolve the potential failure to comply with a deadline contained in the

Project Decision Schedule. The Department believes that the activities for

which Federal agencies have responsibility for taking action and the deadlines

for such actions are explicit and provide adequate notice as to when Federal

1The Mission Plan for the Civilian Radioactive Waste Management Program
(Mission Plan). (DOE /RW 0005, June 1985). This document provides a
comprehensive discussion of the Of fice of Civilian Radioactive Waste
Management program strategy, a detailed discussion of program plans, and
reference schedules for the development of geologic repositories, the
transportation subsystem, and a Monitored Retrievable Storage facility.

-4-
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.

agency actions are required. The Department would, therefore, anticipate

receiving notice at an early date as to their potential f ailure to comply so

that discussions leading to resolution or mitigation of the effects of the

I

f ailure to take the required action can be initiated. Such discussions may

lead to corrective actions that can be taken that may obviate the need for the f

formal report required by Section 114(e)(2). !

1.3 Department of Energy Reporting Requirements

1.3.1 Departmental Reporting Required by Section 114(e)

The Secretary, af ter receiving a report f rom an af fected Federal agency

that has determined either that it cannot comply or has failed to comply with

a deadline for taking action as specified in the Project Decision Schedule, is

required to file a response to that report with Congress. Such response is to 1

contain the reasons why the Project Decision Schedule could not be amended to

accommodate the requirements of the Federal agency involved.

1.3.2 Other Departmental Reporting Requirements
.

The Department, while not required by Section 114(e)(2) to report to

Congress in the same manner as the affected agencies, has its reporting

responsibilities specified elsewhere in the NWPA.

The Civilian Radioactive Waste Management Program is required, for

e xample , to prepare and submit to Congress a Mission Plan, an Annual Report on

!

-5-
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the activities and expenditures of the Radioactive Waste Management Program,

and an Annual Fee Adequacy Report. The Department also is required to apprise

Congress regarding the status and proposed plans of the program through a

number of reports such as the Test and Evaluation Facility (TEF) Report,

Monitored Retrievable Storage (MRS) Needs and Feasibility Study, Federal

Interim Storage Fee Study, and the Alternative Means for Financing and

Managing Radioactive Waste Facilities Report ( AMFM Panel Report).

There is continuing interaction with Congress through the appropriation

process and through the Department's transmittal to Congress of major program

documents required to be developed by the NWPA not mentioned above such as the

Siting Guidelines and the Draf t Environmental Assessments (EAs) for the First

Geologic Repository sites. Other major program documents, as they are
,

developed, will be transmitted to Congress for their information. The

Department will, through the Annual Report, report to Congress any significant

changes in the schedule, and the reasons therefore, that could adversely

af fect critical, legislated milestones. The Department is also planning to

submit the Project Decision Schedule and any modifications thereto to the

appropriate Congressional committees.

1.4 Limitation of Applicability

1.4.1 General

The Project Decision Schedule will only display schedules associated with

the " Authorized" plan as discussed in the Mission Plan. The Mission Plan

-6-
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recognizes the potential for the application of an " Improved Performance" plan

and a number of contingency plans. Should any of these become the
|

" Authorized" plan, the Project Decision Schedule will be so modified as

provided for in Section 3 to reflect the change. Figure 1 displays the

Radioactive Waste Management Program as discussed in the Mission Plan.
s

1

1.4.2 Monitored Retrievable Storage and Second Geologic Repository Program

At this time, the Department does not have Congressional authorization to ]
|

proceed beyond the development and submission to Congress of a proposal, j
|

including an Environmental Assessment and "Needs and Feasibility Study" |

(Discussed further in Section 9.1) relating to an Monitored Retrievable

Storage (MRS) facility. Similarly, the Department does not have authority

to construct a Second Geologic Repository. The Department can, however, carry

out all functions related to the Second Geologic Repository up to the point of

actual construction. In the case of the MRS Program, the proposal

recommending the construction of an MRS facility will be submitted in January

1986. With regard to the Second Geologic Repository program, the request for

Congressional authorization to construct is scheduled to be submitted in June

1993 with receipt of Construction Authorization f rom NRC not scheduled until

August 2000. Therefore, at this time, the schedules for activities associated

with the MRS Program and the Second Geologic Repository Program are carried

1 The provisions of Section ll4(e) of the NWPA do not apply to the MRS
program at this time. It is, however, incorporated in the Project Decision
Schedule for completeness. Should Congress authorize construction of an MRS
facility that will perform the functions described in the Mission Plan, the
MRS facility would then become an integral part of the Radioactive Waste
Management System and will, therefore, be subject to the provisions of Section
114(e).

-7-
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only up to, in the case of the MRS Program, the submission of the proposal and

EA to Congress in January 1986, and in the case of the Second Geologic

Repository Program, the receipt of construction authorization from NRC in

Augus t 2000. Should Congress authorize further activity in either of the

program areas, the Project Decision Schedule will be modified, in cooperation
,

with the affected Federal agencies, to include schedules of MRS and Second

~

Geologic Repository activities requiring Federal agency action. i

r

1.4.3 Other Radioactive Waste Management Programs Not Considered in the

Project Decision Schedule

in addition to the aforementioned aspects of the MRS and Second Geologic

Repository Program, the Project Decision Schedule does not address a number of

other activities provided for by the NWPA. Not included in the Project
.

Decision Schedule are the research and development program, the Federal

Interim Storage Program, the development of a Test and Evaluation Facility,

and international activities. Although all of these activities are components

of the Civilian Radioactive Waste Management Program, they are not included in
'

the Project Decision Schedule because they do not, at this time, directly

support the attainment of repository operations.

1.5 States and Af fected Indian Tribes

Section 114(e) of the NWPA focuses only on Federal agency interactions.

Accordingly, the Project Decision Schedule only incorporates schedules that

specifically relate to Federal agency involvement in the Civilian Radioactive

Waste Management Program.

_9_
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2. PROJECT DECISION SCHEDULE - SCHEDULE DEVELOPMENT
i

The Federal agency activities and schedules depicted in the draft Project

Decision Schedule are derived from the current reference schedule as j
|

identified in the Mission Plan. This reference schedule will become the j
i

schedule relating to the implementation of the " Authorized" plan for the

Radioactive Waste Management Program and, in accordance with Section 301(b)(3)
1

o f t he NWP A , " . . . shall be used by the Secretary at the end of the first

period of 30 calendar days . following receipt of the Mission Plan by the. .

Congress." The reference schedule was developed through analyses of the

activities required to develop and operate the Radioactive Waste Management

System.

l

The Department considered a number of elements during the course of the

development of the reference schedule. Specifically, the Department:

o Recognized its commitment to the January 1998 requirement to initiate

operations of the Radioactive Waste Management System and the j

acceptance of spent nuclear fuel and high-level radioactive waste;

o Examined the steps that lead to the beginning of repository

1

operations, organizing these into major phases.!

|

o Developed logic networks for each phase to identify sequential

relationships of major activities and their interrelationships.

o Developed estimates of time durations for each phase and the critical

activities within each phase.

-10-
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o Considered and analyzed alternative cases, as discussed in the

Mission Plan, that could potentially accelerate or delay activities,

the schedule, and/or the date of initiation of operatione;

o Selected a reference schedule which is consistent with the

Department's strategy to ensure the quality and sufficiency of

information used to support program decisions while still adhering to

the statutory requirement to begin accepting waste for disposal by

Janua ry 31, 1998. I

2.1 Planned Schedule Analysis

The Department will, in the future, make use of an integrated logic

i network to assist the program in the implementation of the requirements of the

NWPA. A preliminary version of the program logic network, currently being
i

l
developed furthe r, is shown in Figure 2. It is the Department's intention to

'

develop a program-wide activity and schedule network based on the logic l
i
i

,

network, that will:
1

1) determine activity durations, slack times, early and late start and
,

|

| finish dates;
|

|

2) identify the activities that are on the critical path of the program;

i3) define programmatic interfaces; and '

| -11-
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4) allow for revisions to be made in the schedule network that will

permit the Department to analyze the schedule impacts of changes in

the status of the program and/or the use of alternative cases or

contingency plans.

.

The integrated logic network will form the basis for the further

development of the overall program schedule which will be issued by the Of fice

of Civilian Radioactive Waste Management as a separate document. Initially

this schedule will be based on the reference schedules associated with the

"hathorized" Plan contained in the recently issued Mission Plan and in this

Project Decision Schedule.

3. PROJECT DECISION SCHEDULE-REVIEW AND MODIFICATION

3.1 General

In accordance with the provisions contained in Section 114(e) of the

NWPA, the Department has developed the Project Decision Schedule in

cooperation with af fected Federal agencies. Any modification of the Project

Decision Schedule will also be undertaken in cooperation with the Federal

agencies.

3.2 Periodicity of Review

The Department will, on an annual basis, assess the need for modificacion

of the Project Decision Schedule. The Department will conduct this assessment

in cooperation with the af fected Federal agencies.

- 12 -
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FIGURE 2
RADIOACTIVE WASTE MANAGEMENT SYSTEM PROGRAM LEVEL LOGIC NETWORK
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. FIGURE 2

| RADIOACTIVE WASTE MANAGEMENT SYSTEM PROGRAM LEVEL LOGIC NETWORK (Continued) |
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3.3 Modification of the Project Decision Schedule

The Department, in cooperation with affected Federal agencies, intends to

modify the Project Decision Schedule when one of the following occur:

1) The Department changes the scope and/or schedule of the Radioactive

Waste Management Program;

2) An af fected Federal agency notifies the Department that it cannot

comply with a provision contained in the Project Decision Schedule.

Should the Department and the affected Federal agency agree on a new

milestone date, a letter amendment to the Project Decision Schedule

will be issued to affected Federal agencies. Any letter amendment

issued will be incorporated into the Project Decision Schedule when a

major revision of the schedule is undertaken;

3) Federal statutes and/or regulations that may af fect the Radioactive

Waste Management System schedule are enacted or amended. Should this

occur, af fected Federal agencies should bring such changes and their

possible effects to the attention of the Department;

4) Schedule extensions permitted by the NWPA occur (e.g., Presidential

extension of time permitted for nomination, Congressional action

upholding a notice of disapproval, etc. ); or

5) the annual assessment indicates a need for a revision to the Project

Decision Schedule.

-16-
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4

|

|
4 FEDERAL AGENCY ACTIVITIES AND REQUIREMENTS

i
,

!

The Project Decision Schedule, in Tables 1-4, provides a detailed,
i

sequential listing of all program activities, including those for which the

Department has identified a specific role for the affected Federal agencies
j

|

and the associated deadline for taking action. Table 1 provides a listing of

the activities associated with the development and operation of the First and
,

Second Geologic Repository. Table 2 relates to the Transportation Subsystem.

Table 3 addresses the Monitored Retrievable Storage Program. Table 4 provides

a cross-cutting view of the activities that Federal agencies are specifically ;

responsible for on an agency-by-agency basis.

i

As discussed before in Section 1.2, only the activities that are f
>

identified in the tables as being a critical activity are subject to the

reporting requirements of Section ll4(e)(2) of the NWPA. ;

;

i

5. COMPONENTS OF THE RADIOACTIVE WASTE MANAGEMENT SYSTEM

i

!

:

As noted before, the Project Decision Schedule addresses those components |

of the Radioactive Waste Management System that span all functions from i

acceptance of spent nuclear fuel and high-level radioactive waste to final
t

disposal in a geologic repository. These components are:
i'

1. First Geologic Repository;

2. Second Geologic Repository; I

3. Transportation Subsystem; and

4 Monitored Retrievable Storage Program. f

-17-
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6 FIRST GEOLOGIC REPOSITORY

,

6.1 Firs t Geologic Repository Overview

The mission of the Department's geologic repository program is to develop

geologic repositories for the permanent disposal of high-level radioactive

waste and spent nuclear fuel in a manner that fully protects the health and

safety of the public, the quality of the environment, and in a time frame

responsive to national needs.

During the development of the Mission Plan, the Department examined the

steps which lead to the initiation of operations of a geologic repository and

analyzed various alternative schedules for accomplishing those steps. Based

on that analysis, a reference schedule was sele Nd for the First Geologic

Repository Program and is shown in Figures 4 and 5 (also see Section 2,

Project Decision Schedule-Schedule Development).

As shown in Figure 3, the Department has divided the First Geologic

Repository program into five major phases :

1. Recommendation of Sites for Characterization;

2. Site Characterization;

3. Site Selection;

4 NRC Licensing Review; and

5. Repository Construction and Testing.

.

L .h phase and associated major milestones are summarized below.

-18-
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FIGURE 3
REFERENCE SCHEDULE FOR

FIRST GEOLOGIC REPOSITORY
:
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|
t

'

6.2 Phase 1 - Recommendation of Sites for Characterization
i

i
:
iThe Department is currently conducting those activities associated with ;

the first phase of the repository program. As a first step in the process j

i

leading to the Presidential recommendation of sites to be characterized, the

Department issued final siting guidelines in December 1984. These siting ;

guidelines were utilized in developing the Environmental Assessments which

addressed site specific issues. The EAs were issued in draf t form for public i

comment in December 1984 The Department is currently in the process of

reviewing and considering comments received during the public comment period

and is planning on issuing the EAs in November 1985,

- .i

Using the EAs, the Secretary will nominate at least five and recommend ;

three sites for site characterization in November 1985. At that time, the

Secretary will make a Preliminary Decision as to site suitability as required
i

by Section 114(b) of the NWPA. [
l

?

!

Upon approval by the President of the sites for characterization, Phase 1 will

Ibe completed.

i

|

The specific milestones for Phase 1 are as follows:
;

,

|

o Issuance of the Siting Guidelines: December 1984 .[
{

o Issuance of the Draf t EAs: December 1984 [

o Issuance of the EAs: November 1985.
i

o Secre tarial Nomination and Recommendation of candidate sites: {
P

November 1985.

;

-20-
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Secretarial Preliminary Determination as to site suitability:o

November 1985

o Presidential approval of the recommended sites: January
;

1986.

6.3 Phase 2 - Site Characterization

Site Characterization Plans describing the testing program for each site

will be issued during Phase 2. Af ter obtaining the required permits and

following the procedures contained in Section 113 of the NWPA related to

public comment, the Department will begin construction of the exploratory

shafts. The work on the shaf ts includes drilling or mining followed by lining

and outfitting of the shaf ts with utility and service lines. Subsurface

drif ts would then be excavated, and, finally, test equipment would be

installed.
,

t

!
Both surf ace testing and in-situ testing will be conducted at each of the '

three sites approved for characterization to determine site suitability. This

inf ormation will be used in the License Application (LA) along with any

additional data that are gathered while the Draf t Environmental Impact

S ta temen t (DEIS) is being prepared and issued. During Phase 2, the

development of repository designs will continue and laboratory testing of site
,

samples will be performed. In addition, laboratory testing to evaluate the

performance of materials planned for use as engineered barriers will also be

-21-
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pe rf ormed . Additional testing to support the LA will continue into Phase 3.

Phase 2 will be completed when suf ficient testing has been performed to

support the DEIS.

The sp0ci fic milestones for Phase 2 are as follows:

o Site Characterization Plans are issued in March 1986 for Basalt ,

March 1986 for Tuf f, and October 1986 for Salt.

The permitting process for any Salt site, which have the most ,o

extensive permitting requirements, is completed by July 1987,

Construction of the initial exploratory shaf t begins in August 1986o

for Basalt, August 1986 for Tuff, and July 1987 for Salt.

Testing to support the draf t EIS is completed in December 1989.o

6.4 Phase 3 - Site Selection

During Phase 3, the Department will prepare and issue a DEIS based on the

data compiled during the in-situ testing period. Upon the close of the public

comment period for the DEIS, the Department will review and consider all

comments received f rom Federal agencies, Sta tes, af fected Indian Tribes, othe r

interested parties, and members of the public. The Final Environmental Impact

Statement (FEIS) will then be issued along with a Site Selection Report (SSR)

as required by the NWPA. No sooner than thirty days af ter the issuance of the

FEIS, the Department will issue a Record of Decision (ROD) as required by |

40 CFR Part 1505. Subsequent to the issuance of the ROD, the Secretary shall

recommend one repository site to the President. The President shall then

recommend the first repository site to Congress.

-22 -
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The NWPA provides that a State and/or affected Indian Tribe on whose land

or rese rva tion the recommended site is located , may submit to Congress, within

sixty days, a notice of disapproval of the site recommended for repository

develo pment . If no notice of disapproval is filed, then the site designation

takes effect sixty days af ter the site is recommended by the President to

Co ng re s s . If a notice of disapproval is filed, Congress has ninety days of

continuous session to act on the notice. If Congress overrides the notice of

disapproval by a joint resolution, the site designation becomes ef fective. If

Congress does not override the disapproval, the disapproval stands and the

President must recommend another site not later than 1 year af ter the

disapproval.

The re fe rence schedule assumes that the site designation will take effect

sixty days after the site is recommended to Congress by the President and tha t

no notice of disapproval is filed by a State or affected Indian Tribe. The

Department has not assumed a notice of disapproval in the reference schedule.

Phase 3 will be completed when the site designation is effective.

The specific milestones for Phase 3 are as follows:

The DEls is issued by June 1990,o

The FEIS is issued by December 1990,o

The Site Selection Report is issued in January 1991.o

o The President recommends the site by March 1991.

Site designation is effective May 1991.o

The Reference Schedules for Phases 1, 2, and 3 are depicted in Figure 4

*

-23-
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FIGURE 4
FIRST GEOLOGIC REPOSITORY

SITE RECOMMENDATION, CHARACTERIZATION AND SELECTION PHASES

1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 |
PHASE 1

PROGRAM PHASES RECOMMEND ATION OF TES SITE CHARACTERIZATION SITE SELECTION

CRITICAL PATH

ISSUE FINAL SITING S SIGWN
GUIDELINES 12/84 EFF M W

V ISSUE DRAFT EAs 12/84 5/91

ISSUE EAs 11/85 RECOMMEND SITE-

( NOMINAT2/ RECOMMEND SITES
11/85 TO CONGRESS

3/91
PRESIDENT APPROVES ISSUE SSR-

SITE NOMINATION / SITES 1/86 1#91
RECOMMENDATION ISSUE FEIS-

12/90

COMPLETE TESTING FOR LA-
11/90

ISSUE DRAFT EIS-
6/90

COMPLETE TESTING TO-
SUPPORT DEIS 12/89

'

SITE CHARACTERIZATION ACTIVITIES
1/86 p _ _ _ _ _ _ _ y 7 7

SITE CHAR ACTERIZATION/ COLLECT GEOLOGIC, ENVIRONMENTAL & ENGINEERING DESIGN DATA
SITE SELECTION ISSUE V V ISSUE

SCPs$ $ SCP
(BASALT, A 3 (SALT)

"

TUFF)
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:

i
i

6. 5 Phase 4 - NRC Licensing Review $

,

Following site approval and site designation, the Department will submit

an (LA) for the construction of a repository to NRC. The NWPA allows the NRC
i

a three year review period. It also authorizes them to extend its review by
|

one year, if needed.

|

;
f

The specific milestones for Phase 4 are as follows:
,

t

!
o The LA is submitted in May 1991; ,

o NRC review of the LA is completed by August 1993; and j
i

o NRC issues a Construction Authorization in August 1993.

;

The reference schedule assumes that NRC will take twenty-seven months to '

issue the Construction Authorization.

,

!

It should also be noted that NRC licensing activities do not terminate at f
the end of this phase, rather they continue during the repository construction >

and testing phase.

:

6.6 Phase 5 - Construction

i
i

The reference schedule for Phase 5 assumes that the Department constructs [
t
*

the repository in two phases. Phase 1 construction consists of the
I

construction of the surface and shaf t facilities required to allow the i

Depa rtment to begin accepting up to 400 MTU/yr of spent fuel in 1998. Phase 2

construction consists of the construction of the remaining facilities needed !

r
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to develop the repository to its full scale capacity. Phase 1 and Phase 2

construction and pre-operational testing would be completed in fif ty-three and

ninety months, respectively, af ter receipt of NRC's Construction Authorizatf.on.

(

Ihe specific milestones for Phase 5 are as follows:

o Begin repository const ruction: August 1993;

Submit updated License Application to NRC (to receive and possesso

radioactive waste for Phase 1: June 1995;

Complete Phase 1 construction and begin pre-operational testing:o

July 1997;

NRC completes review of updated LA: December 1997;o

o Receive license for Phase 1 operations: December 1997 ;

Complete phase 1 pre-operational testing and begin operation:o

January 1998;

Submit application to NRC for an amended license (to receive ando

possess radioactive waste for Phase 2 ): June 1998;

Complete Phase 2 construction and begin pre-operational testing:o

August 2000;

o Receive amended license for Phase 2 operations: January 2001; and

Complete phase 2 pre-operational testing and begin operation:o

February 2001.

The reference schedule for phases 4 and 5 is shown in Figure 5.
<
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FIGURE 5
FIRST GEOLOGIC REPOSITORY

LICENSING AND CONSTRUCTION PHASES

MAJOR ACTIVITIES 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
PHASE 4 PHASE 3PROGRAM PHASES NRC LICENSING REVIEW REPOSITORY CONSTRUCTION AND TESTING

BEGIN OPERATIONS OF-

RECEIVE NRC- HA E 1 FACW 1/98
CONSTRUCTION

BEGIN FULL-AUTHORIZATION 8/93
NRC GR ANT LICENSE 12/97 - OPERATIONS

2/2001

COMPLETE PHASE 1-
-SUBMIT LA TO CONSTRUCTION 7/97 NRC GRANT-

NRC 5/91 AMENDED LICENSE
1/2001- DOE SUBMIT

UPDATEDe o
COMPLETE-V V LA TO NRC PHASE 2LICENSING & 6/95

CONSTRUCTION CONSTRUCTION
8/2000

PHASE 1 CONSTRUCTION TEST
- DOE SUBMIT

L

AMENDMENT
NRC CONTINUES REVIEW TO NRC

6/98' " " "

V V V7
PHASE 2 CONSTRUCTION TEST

I

NRC CONTINUES REVIEW
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7. SECOND GEOLOGIC REPOSITORY

7.1 Second Geologic Repository Overview

The Department anticipates that a Second Geologic Repository will be

required and, therefore, is proceeding to conduct the siting of the second

repository and will request approval in 1993 from Congress for its

construction. The activities described in the preceding section for the first

repository, with respect to site selection, site characterization, and NRC

licensing will be essentially similar for the Second Geologic Repository. As

discussed in Section 1.4.2, the Draft Project Decision Schedule does not

address those elements of the Radioactive Waste Management System for which

there are no authorizations provided by the NWPA. Consequently, the

activities identified and deadlines for taking action for the Second Geologic

Repository program extend only to the NRC issuance of the Construction

Authorization. The process and the schedule associated with the Second

Geologic Repository Program is discussed below.

7.2 Planned Second Geologic Repository Activities

The Department is currently conducting screening activities in seventeen

S tates in the northeastern, southeastern, and NortirCentral regions of the

Nation. The screening activities will continue until May 1986 when the

Department plans to issue an Area Recommendation Report. This report will

identify areas within the 17 States where the Department plans to conduct more

detailed s tudies, including field investigations. Data collected during these

1
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investigations will allow the Department to cvaluate sites that may be

suitable for nomination and recommendation for site characterization. Thes e

area field inves tigations will be completed in January 1990. As noted,

activities conducted subsequent to the completion of the area field

investigations with respect to site characterization, site selection, and NRC

licensing will be similar as to those conducted during the First Geologic

Repository Program.

7.3 Relationship to First Geologic Repository Schedule

The schedules for the Second Geologic Repository recognizes the fact that

some of the sites not selected for the First Geologic Repository are eligible

for the Second Geologic Repository. This aspect of the Second Geologic

Repository program is directly dependent on the First Geologic Repository

program. Sites are nominated for site characterization for the Second

Geologic Repository in October 1991, which is af ter the First Geologic

Repository site is recommended to Congress in March 1991. This allows the

Depa rtment to consider sites characterized, but not selected, for the First

Geologic Repository for nomination for the Second Geologic Repository. This

sequencing ensures that the Second Geologic Repository schedule will not

converge with that of the First Geologic Repository.

-29-
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'

7.4 Second Geologic Repository Schedule

Subs eq uen t to site nomination, the process of siting and characterizing .

the Second Geologic Repository will be similar to that of the First Geologic

Repository. The major milestones for the Second Geologic Repository are

listed below and are also shown in Figure 6:
5

I

o Issue Area Recommenda tion Report: May 1986

Identify potentially acceptableo

sites for the second repository: To Be Determined

o Issue EAs : September 1991

o Nominate and recommend sites for

charac te riza tion : October 1991

o President approves recommended sites: December 1991

r; Issue initial Site Characte rization Plan : January 1993

o Request Congressional approval for

cons t ruc tion : June 1993

o President Recommends Site for

Repository to Congress : March 1998

o Submit LA to NRC May 1998

o Receive Construction Authorization

f' rom NRC August 2000

.

?

,

-30-
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FIGURE 6
SECOND GEOLOGIC REPOSITORY

SITE' CHARACTERIZATION, SELECTION, AND LICENSING PHASES

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

SELECTION &
PROGRAM PHASES CHARACTERIZATION OF SITES APPROVAL OF NRC LICENSING REVIEW

1 SITE

-lSSUE DRAFT EAs 3/91
-lSSUE EAs 9/91

-NOMINATE / RECOMMEND SITES 10/91

-PRESIDENT APPROVES SITES 12/91

y hy -COMPLETE ES TESTING FOR DEIS
AND RECOMMENDATION 12/96

SITE NOMINATION /
RECOMMENDATION

-lSSUE DEIS 6/97

-COMPLETE ES TESTING FOR LA
11/97

-lSSUE SCPs 1/93 -lSSUE FEIS 12/97
~'

-REQUEST CONGRESSIONAL APPROVAL
FOR CONSTRUCTION 6/93 - PRESIDENT RECOMMENDS SITE

TO CONGRESS 3/98

CONSTRUCTION - SITE DESIGNATION
EFFECTIVE 5/98" " OF FIRST ES " '' ," '

v~ '9 - ~ ~ ~ ~ ~ ~ 'V '#88 V U USm
CH A R ACTERIZATION/ COLLECT GEOLOGIC, ENVIRONMENTAL & ENGINEERING DESIGN DATA
SELECTION

SUBMIT LA TO NRC 5/98

RECEIVE FULL-
NRC CONSTRUCTION

[ AUTHORIZATION
t 8/2000 e

V V
LICENSING &
CONSTRUCTION NRC REVIEW
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8. TRANSPORTATION SUBSYSTEM |

|

|

8.1 Transportation Subsystem Overview

i

The Department will take title to civilian spent nuclear fuel and |
|
|

high-level radioactive waste at reactor sites, or at other points of origin, j

and arrange for transportation to repositories or to related storage

facilities. Although the Department has full responsibility for the
l

management of transporta tion activities, Section 137 of the NWPA further i

directs that the private sector be utilized to the fullest extent possible in

all aspects of developing and operating the Transportation Subsystem. Direct

!federal services for nuclear waste transportation would be considered only if

the Secretary of Transportation, in consultation with the Secretary of Energy,

dete rmined that the private sector was unwilling or unable to provide the

needed equipment or services at reasonable costs. In addition to the shipment

of civilian spent nuclear fuel and high-level radioactive waste, the

Department also has the responsibility for transporting high-level radioactive
,

waste f rom Federal defense activities to repositories. These defense waste

shipments will be made on a schedule designed not to interfere with civilian

spent nuclear fuel or high-level radioactiva waste shipments. All shipments

to repositories will meet U.S. Departmcnt of Transportation and NRC regulatory

requirements in ef fect at the time of transport, and, consis tent with safety

considerations, the number of shipments will be minimized to the extent

pra ctical. The Transportation Subsys tem also may be called upon, as specified

by Section 136 of the NWPA, to transport spent nuclear fuel to a federally

owned and opera ted interim away-f rom-reactor s torage facility.
,
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8.2 Phasing and Schedule of the Transportation Subsystem

The current strategy for the development and operation of the,

Transportation Subsystem assumes that the Department would be an active

participant with industry throughout the entire process. Technical

development will follow a phased approach, a discussion of which will be

included in the Transportation Business Plan. The Business Plan is scheduled |
|

to be issued in November 1985. In addition to information on the timing and

the scope of major procurement actions, the plan will include plans for cask

development, ce rti fica tion, procurement , ownership, and service procurement.

The strategy outlined in the Business Plan will evolve through an iterative

process as the technical requirements of the program become more definitive.

This strategy is described briefly below.

8.2.1 Sys tem Definition

During the sys tem definition phase, requirements for the overall

transportation system will be defined in terms of the needs, capabilities,

schedules, costs, and ope rating constraints. The Department will develop

information concerning long-term shipments, such as the size, weight, other

characteristics of waste forms, q uanti t ie s, timing, and destinations of

shipments, and handling constraints at origin and destination points. It is

also during this phase that the Department will develop performance

specifications for transportation casks.

-33-



8.2.2 Cask Engineering Development, NRC Ce rtifica tion, Prototype Fabrica ti >n,

and Testing

During engineering development, NRC certification, and testing, the

establishment of feasibility of cask concepts will be established and the

development specifications will be issued. The Department will invite

industry proposals for the design, engineering development, ce rti fi cation,

prototype fabrication, and testing of casks.

During this phase, contract (s) for cask development will be awarded, and

Safety Analysis Reports (SARs) will be developed for submission to and review

by the NRC. The NRC will also, during this phase, grant the certifications of

the cask designs. NRC certifications are required before fabrication of the

production cask units may begin.

8.2.3 Full Service Contractor Negotiations

i

During the Full Service Contractor Negotiations phase, a contract (s) will

| be awarded for the procurement of carrier services, transportation casks,

training, maintenance, and operation of the Transportation Subsystem.

8,2.4 Transportation Operations

Subs eq uent to the award of the full service contract (s), t ransporta tion

operations will commence. All tasks, as delineated above, that are required

to complete shipments (e.g. , cask procurement, personnel training, ,

maintenance, transport operations, and traf fic management) are components of

i
I

!
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T

i

this phase. In addition, planning for future development and improvement of

transport capabilities will also continue during this phase.

8.2.5 Institutional Interactions

,

Throughout the development and subsequent operation of the Transportation

Subsystem, the Department will interact with States, af fected Indian Tribes,

the transportation business community, and the public-at-large. The purpose

of these interactions will be to surface issues that relate to the development

and operation of the Transportation Subsystem and then, in a cooperative

manner, make ef forts to resolve them. :

Figure 7 depicts the activities associated with the Transportation
,

Subsystem.

I

!

!

,

t

4
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FIGURE 7
TRANSPORTATION SUBSYSTEM NETWORK
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9. MONITORED RETRIEVABLE STORAGE

9.1 Monitored Retrievable Storage Overview

Congress found that long-term storage of spent nuclear fuel and

high-level radioactive waste at a Monitored Retrievable Storage (MRS) facility

was an option to be considered. The Nuclear Waste Policy Act, in addition to

authorizing the Department to develop and operate a geologic repository,

directed, in Section 141 of the NWPA, that the Department complete a study of

the need for, and feasibility of, a Monitored Retrievable Storage Facility,

and submit to the Congress a proposal for the construction of one or more MRS

facilities.

The Department is considering proposing an MRS facility to be an integral

component of the Radioactive Was te Management Sys tem. The role of an MRS

f acility as only a backup to a geologic repository has been redefined since

the issuance of the Draft Mission Plan dated May 1984 A comprehensive

discussion of the role of an MRS facility in the Radioactive Waste Management

System is contained in the Mission Plan and in two recently issued documents

related to the MRS program. The first document, The Need for and Feasibility |
I

of Monitored Retrievable Storage -- A Preliminary Analysis (DOE /RW-0022, April ;

1985), ("Needs and Feasibility Study") was issued as a preliminary study in

compliance with Section 141 of the NWPA which requires the Secretary to

complete a study of the need for, and feasibility of, an MRS facility. The

study will form part of the basis for the proposal to Congress which will be

made in January 1986. Issued concurrently with the "Needs and Feasibility

Study" was a study entitled: Screening and Identification of Sites

for a Proposed Monitored Retrievable Storage Facility (DOE /RW-0023, April 1985).

-37-
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This study identified three sites for an MRS facility, one preferred and two

al te r na te s. Based on this identification, site-specific designs and an

Environmental Assessment will be prepared based on the site and design

combina tion s.

9.2 Near-Te rm Monitored Retrievable Storage Plans

The Department, as was noted, is currently in the process of developing

the MRS proposal including the completion of the "Needs and Feasibility

Study", and accompanying Environmental Assessment for Congress to review. The

proposal and EA are scheduled for submission to Congress in January 1986.

Section 141 of the NWPA also requires the Secretary to submit the comments of '

EPA and NRC along with the proposal. Consequently, the Department will

transmit the MRS proposal to EPA and NRC in December 1985 for review.

Congress, af ter review of the proposal submitted by the Secretary, may

authorize construction of a Monitored Retrievable Storage facility. However,

the timing of such authorization is, at this time, uncertain. The re fore , t he

Project Decision Schedule does not identify Federal agency actions necessary

for the licensing, construction, and operation of an MRS facility. The

Project Decision Schedule will be modified to incorporate an MRS facility at

such time Congress may authorize it.

-38-
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10. COMPLIANCE WITH FEDERAL STATUTES, REGULATIONS, AND PERMITS

10.1 Ove rview

The following is, the Department believes, a comprehensive listing of

Federal s tatutes, regulations, and permits that may apply to the development

and operation of the Radioactive Waste Management Sys tem. They are

categorized by subject area (i.e. , Air, Land, Water Quality, Ecology and

Wildlife Protection, Cultural Resources, and Environmental Compliance and

Pollution Control).

The Department, as shown in Table 1, item 18a, is requesting Federal

agency review of the statutes, regulations, and permits that are shown below.

We have requested that, by January 1,1986, af fected Federal agencies report

to the Department as to the specific applicability of those statutes,

regulations, and permits shown below. Such a report should include the

identification of the Federal agency action required by the s tatute,

regulation, or permit and the amount of time which should be scheduled to

pe rmit agency action. In addition, any s ta tute , regulation, or pe rmit tha t

has applicability to the Radioactive Waste Management Program not identified

below should be included in the report.

10.2 Sta tu tes/Regula tions/ Pe rmits

10.2.1 Air Quality Agency

o Clean Air Act (Prevention of Significant EPA
Deterioration and other Air Quality approvals)
as amended 42 U.S.C. 57401, et seq.

- Requirements for Preparation, Adoption, and
Submittal of Implementation Plans, 40 CFR 51

-3 9- ,
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i

,

- Approval and Promulgation of Implementation '-

Plans, 40 CFR 52 ;

- Procedures for Decision Making, 40 CFR 124
i

- National Primary and Secondary Ambient Air !
Quality Standards, 40 CFR 60 v

i
- Standards of Performance for New Stationary I

S ources, 40 CFR 60 ;

o Noise Control Act of 1972 and the Quiet Communities EPA >

Ac t a f 197 8, 42 U . S .C. 4 901, e t se q .
r

!

10.2.2 Land
,

o Farmland Protection Policy Act, 7 U.S.C. 4201-4209 USDA

- 7 CFR 658

-- Soil Conservation Service Form AD 1006
,

o Taylor Grazing Act , 43 U.S.C. 315-316 DOI ;

- 43 CFR 4100 !

!
-- Right-of-Way Grant ;

Withd rawal Land Order--

o Wild and Scenic Rivers Act, 16 U . S .C. 12 71-1287 DOI
.

i

Floodplain / Wetlands Executive orders, E.O.11988 DOIo
,

and E.O. 11990 ;

,?

10 CFR 1022-

i
'

o National Forest Organic legislation, 16 U.S.C. 475 USDA

o Multiple-Use Sus tained-Yield Act , 16 U . S .C. 528-531 USDA

i
o Fo' rest and Rangeland Renewable Resources Planning USDA !

and Research Acts |
.

o National Forest Management Act of 1972, USDA
16 U . S . C. 472(a), 476

f

o Renewable Resource Extension Act,16 U.S.C.1600-1676 DOI ;

i

36 CFR 261 f
-

1

o Objects Affecting Navigable Airspace DOT !

- 14 CFR 77

-40-
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o Materials Act , 30 U.S.C. 601-604 DOI

43 CFR 3600 et seq.-

Comprehensive Environmental Response, Com pensa tion, and EPAo

Liability Act of 1980, Pub. L. 96-50.

Coastal Zone Management Act of 1972, EP A, DOIo
16 U . S . C. 1451-1464 DOC

- 15 CFR 930

Federal Land Policy and Management Act of 1976, DOI, USDAo

43 U.S.C.1701-1782

- 43 CFR 2300

-- Right-of-Way Grant (BLM or USFS)

o Federal Land Policy and Management Act , DOI, USDA
43 U.S.C. 155-158,

- Wit hdrawal Land Orde r

o Federal Land Policy and Management Act, DOI
43 U.S.C.103(f ), 302(b), 501(a)(7), 504(a),

and 507(a)

- Temporary Use Pe rmit

o Coastal Barrier Resources Act, 16 U.S.C. 3501-3510 DOI

o National Trails System, 16 U . S .C. 1241-124 9 EPA, DOI

o Fish 6 Wildlife Coordination Act, DOI
16 U . S .C. 6 61, e t s eq. , S e c tion 4( f )

o Department of Transportation Act of 1966, DOT
80 S tat . 931, Pub. L. 89-670

-- Right-of-Way Consultation

o National Wildlife Refuge System Administration DOI
Act, Pub. L. 80-669

o General Bridge Act of 1946, 33 U.S.C. 401, 491-507,
523-524; 33 CFR 114-115

10.2.3 Water Quality

o Federal Land Policy and Management Act , EP A, DOI
43 U.S.C.1767

National Pollutant Discharge Elimination System,-

40 CFR 122
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- Criteria and Standards for the National Pollutant !

Discharge Elimination System, 40 CFR 125 [
!

- Water Quality Standards, 40 CFR 131 [
t

Toxic Pollutant Effluent Standards, 40 CFR 129 [-

f

Underground Injection Control Program, 40 CFR 144 I-

- Underground Injection Control Program, Criteria
and Standards, 40 CFR 146 (

i

Right-of-Way Grants f--

i
o Clean Water Act , 33 U.S.C.1251, et seg. EPA |

1
- National Pollutant Discharge Elimination |

System (NPDES) Permit

o Clean Water Act, 33 U.S.C.1344, 404; E.O.11988 EPA
and 11990 |

I
'o Clean Water Act , Section 311 (j)(1)(c); 40 CFR 112 EPA

o Rivers and Harbors Act, 33 U.S.C. 401-413; D0D(CGE )
33 CFR 322 }

i

o Safe Drinking Water Act , 42 U.S.C. 300f-300g-10; EPA !

40 CFR 122,146, and 149 |

Underground Injectica Control Permit--

o Marine Protection Research and Sanctuaries Act DOI
of 1972,16 U.S.C. 1431, et seq. , 33 U.S.C. 1401, ,

et seq. i
,

,

10.2.4 Waste Disposal }
!
'

o Solid Water Disposal Act, Resource Conservation EPA
and Recovery Act of 1976, 42 U.S.C. 6901-6987;
40 CFR Parts 124, 260-265, 270; E.O. 12088

e

Hazardous Waste Management System; !-

General, 40 CFR 260 f
i

- Identification and Listing of Hazardous Waste, f
40 CFR 261 !

!

Standards Applicable to Transporters of-

Hazardous Waste, 40 CFR 263 [

Public Participation Programs, 40 CFR 25-

$
!
1
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- Standards for Generators of Hazardous Waste,
40 CFR 26".

- Sta te Program Requirements, 40 CFR 123

- Standards for Owners and Operators of
Hazardous Waste Treatment, Storage, and
Disposal Facilities, 40 CFR 264

- Interim Status Standards for Owners and
Operators of hazardous Was te Treatment ,
Storage, and Disposal Facilities, 40 CFR 265

o Solid Waste Disposal Act, as amended, EPA
42 U.S.C. 3251, et seg,

Hazardous Materials Transporta tion Act , DOT
o

4 9 U .S.C. 1801, e t seq. ; 40 CFR 170 et seq.

Resource Conservation and Recovery Act, EPAo
U.S.C. 6901, e t seq.

Hazardous Waste TSD Permit-

10.2.5 Ecology and Wildlife Protection

o Endangered Species Act of 1973, 16 U.S.C. 1531-1543; DOI
50 CFR 17.11 and 17.12

Biological Opinion on Threatened and Endangered--

Spe cies

Fish and Wildlife Coordination Act,16 U.S.C. 661-666 DOIo

Migra tory Bi rd Treaty Act , 16 U .S.C. 703-711; DOIo
50 CFR 10.13

National Wildlife Refuge Sys tem Act DOI
o

Permit or Easement Required for Road or--

Powerline Corridors

National Wildlife Refuge Administration Act DOI
o

of 1966,16 U.S.C. 668dd-668ee;
50 CFR Parts 25, 27, 28, and 29

Bald and Colden Eagle Protection Act, DOIo
16 U.S.C. 668-668d

o S ik es Act , Pub. L. 93-452; 16 U.S.C. 679, et seq. DOI

Consul ta tion-

,
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o Federal Aviation Act, 49 U.S.C. 1347, et seq. DOT

Air space Pe rmit--

Wild, Free-Roaming Horses and Burros Act, DOIo
16 U.S.C.1331-1340; 43 CFR 4700

Project activi ties must avoid harm to wild,--

f ree-roaming horses and burros on Public Land

o Wild and Rivers Act , 16 U.S.C. 1271-1287 DOI

10.2.6 Cultural Resources

Archaeological Resources Protection Act of 1979, DOI, USDAo
16 U.S.C. 470(aa)-470(11)

His toric Preservation Ce rtifications Pursuant-

to the Tax Reform Act of 1976, the Revenue Act
of 1978, the Tax Treatment Extension Act of 1980,
and the Economic Recove ry Act of 1981; 36 CFR 67

- Determination of Eligibility for Inclusion in the
National Register of Historic Places; 36 CFR 63

- Protection of Archaeological Resources:
Uniform Regulations; 36 CFR 296

- Procedures for Approved State and Local Government
Historic Preservation Programs; 36 CFR 61

o Historic Sites, Building s, and Antiquities Act of 1935, DOI

16 U . S .C. 461-467, as amended

American Antiquities Act ,16 U.S.C. 433 DOIo

o Ame rican Indian Religious Freedom Act , 42, U .S .C. 1996 DOI

Consulta tion--

o National His toric Preservation Act , DOI

16 U .S.C. 470, e t seq. ; E.O. 11593; 35 CFR 800

Determination of No Adverse Effect--

Programmatic Memorandum Agreement--

Avoidance and Mitigation for Land Withdrawal--

where no Excavations of Removal of Archaeological
Resources are Anticipated

Archaeological Resources Prese rvation Act of 1979, DOIo
16 U.S.C. 470, et s eq .

Permit to Excavate, Remove, or Alter Archaeological--

Res ources

-4 4-
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Resource Salvage Act of 1960, 16 U.S.C. 469-469( c) DOIo

Survey for Recovery and Preservation of--

Archeologic Resource discovered in the course
of Siting a Federal Project

National Trails System Act ,16 U.S.C.1241, et seq. DOIo

Cooperative Agreement for Construction and--

Operation on Historic Trails

Protection and Enhancement of Cultural Environment , DOIo

E.O.11593 (1971)

10.2.7 Environmental Compliance and Pollution Control

o National Environmental Policy Act , 42 U . S . C. 1321, EPA, DOI
et seq. USDA, CEQ

DOE, DOT
NRC

Federal Compliance with Pollution Control Standards, EPA, DOEo

E.O. 12088 (1978) USDA, CEQ
Do? n0T
Nkt

Organic Act of the National Park Service, DOIo
16 U.S.C. 1, 1901-1912; 3 CFR Part 9

National Forests Act of 1972, Pub. L. 96-289 USDAo

t

?
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LIST OF TABLES - FOREWORD

The following four tables, as discussed in Section 4 of the Draf t Project

Decision Schedule, depict , in a sequential f ashion, those activities and

deadlines for action that Federal agencies have responsibility for in the

development and operation of the Radioactive Waste Management System.

Table:
_ _ _

1 Activities Associated with the First and Second Geologic Repository.

2 Activities Associated with the Transportation Subsystem.

3 Activities Associated with the Monitored Retrievable Storage Program.

4 Activities Associated with the Siting, Construction, and Operation of

tne Radioactive Waste Management Sys tem ( Agency-by-Agency Cross-Cut).

-46-
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TABLE 1

|

ACTIVITIES ASSOCIATED WITH THE SITING, CONSTRUCTION,
AND OPERATION OF THE RADIOACTIVE WASTE MANAGEMENT

SYSTEM
(FIRST AND SECOND GEOLOGIC REPOSITORIES)



. _ _ _

TA8tE 1
Activities Associated with the Siting. Construction, and

Operation cf the Cadioactive Waste Management System
(First and Second Geologic Repositories)

Provision and Renuired Action Reference
Schedule Asancy

*(1) State Notification (1st Repository)
"The Secretary shall identify the States with one or were potentially
acceptable sites for a repository within 90 days after the date of
enactment of this Act."
Section 116(a).

(la) State Notification of Potentially Acceptable $lte by DOE 2/2/83 Actual DOE
|(2) Grants for Potentially Accentable Sites (1st Repository)

The Secretary shall make grants to each State (affected tribe) notified |
under Section 116(a) for the purpose of participating in activities I

required by Sections 116 and 117 or authorized by written agreepent }

entered into pursuant to subsection 117(c).
Sections 116(c)(1)(A) and 118(b)(1).

(2a) Provide Grants to States and/or Affected Indian Tribes Having Ongoing DOEbeen notified as to their PAS status
(3) Memorandum of undarstandina fM3ul with MEC

(3a) Develop MOU between NRC and DOE concerning interaction during 6/27/83 Actual DOE. MRCthe Site Characterization Phase of Repository Deployment
| (4) Memorandum of Understandina fMDul with 301

(4a) Develop MOU between DOI and DOE concerning stM reviewing Site 6/83 Actual DOE. DOI (BLM)Characterization Plans for the First and Second Repositories

(5) Hemorandist of Understandine frOU) with DOI

(Sa) Develop MDU between DOI and DOE concerning USGS reviewing Site 3/29/84 Actual DOE. DOICharacterization Plans for the First and Second repositories j
(USGS)

j(6) Memorandum of understandina (M)UI with DOI i

(6a) Develop MOU between DOI and DOE concerning NPS role for $/1/84 Actual 00E. 001 (mPS)consultation and review of OCRWM docisments

(7) Interamenc y Aac .i with DOI

(7a) Sign Interagency As eement between 00I and DOE concerning NPS 9/14/84 Actual 90E DCI (NPS)role for reviewing EA's

* CRITICAL ACTIVITY
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TABLE 1 (Continued)
Activities associated with the Siting Construction, and

Coeration of the Radioactive Waste Managewent System
(First and Second Geologic Repositories)

9

Reference
Schedale Aaenc y

Protision and Reautred Action

*(8) Sitina Guidelines
*Not later than n80 days after the date of the enactment of this Act.
the Secretary, following consultation with the Council on Environmental
Quality. the Administrator of the Environmental Protection Agency, the
Director of the Geological Survey. and interested Governors. and the
concurrence of the Consission shall issue general guidelines for the
recommendation of sites for repnsitories."
Section 112(a).

(88) Complete Consultation on Siting Guidelines / Issue Draft to NRC for 11/22/83 Actual CEO. EPA.
001 (U3GS). DOEConcurrence

(8b) Concurrence from met on Siting Guidelines 6/22/84 Actual nec
i

(8c) Issue Siting Guidelines 12/6/84 Actual DOE

(9) Pre-nomination hetification (1st Repository)
*Before nominating a site, the Secretary shall notify the Governor and
legislature of the State in which such site is located, or the govern-
ing body of the affected Indian tribe where such site is located, as the
case may be, of such nomination and the basis for such nomination. Be-
fore nominating any site. the Secretary shall hold public hearings in
the vicinity of such site to inform the residents of the area in which
such site is located of the proposed nomination of such site and to
receive their comments. At such hearings, the Secretary shall also
solicit and receive any recommendations of such residents with respect
to issues that should be addressed in the environmental assessment
described in paragraph (1) and the site characterization plan des-
cribed in section 113(b)(1)."
Section 112(b)(1)(H) and 112(b)(2).

(9a) Notify States and Affected Indian Tribes of Nomination 12/19/84 Actual DOE

(9b) Participate in Public Hearings 3/83-S/83 Actual DOE

*(10) Environmental AssesssN015 (1st Repository)
Following the issuante of guidelines and consultation with the
Governers of the affitted States the Secretary shall nominate at

least five sites that he determines suitable for site characterization
for selection of the first repository site. Each nomination shall
be accompanied by an environmental assessment.
Section 112(b)(1)(A) and (E).

(loa) DOE Issue Draft EAs for Review 12/20/84 Actual DOE

(10b) Review and Comment on Draft EAs 12/20/84 - D00. NRC.
3/20/85 Actual DOT. DOI.

USOA. EPA

* CRITICAL ACTIVITY

-48-



_ _ _ _ _ _ _ _ _ - - _

|

_

|

1

TeELE 1 (Continued) i
Activities Associated with the Siting, Construction, and

Operation of the Radioactive Waste Management System
(First and Second Geologic Repositories)

ReferenceProvision and Reouired Action Schedule Agency

(10c) Issue Final EAs 11/85 DOE

*(11) NRC Reauirements for SCP
"(A) A general plan for site characterization activities to be
conducted at such candidate site, which plan shall include- . .
(V) any other information required by the Commission."
Section 113(b)(1)(A).

(lla) Issue Revised Draft of Regulatory Guide 4.17 3/85 NRC

(11b) Issue Final Regulatory Guide 4.17
After 13b N RC

(Itc) Identify Additional SCP Content Reauirements Continuing NRC
through
12/1/90

*(12) Environmental Protection Aaency Standards
"Not later than 1 year after the date of the enactment of this
Act, the Administrator, pursuant to authority under other provisions
of law, shall, by rule, promulgate generally applicable standards
for protection of the general environment from offsite releases
from radioactive material in repositories. "Section 121(a).

(128) EPA Develop Standards
8/85 EPA

*(13) NRC Recuirements and Criteria
Not later than January 1, 1984, the Commission, pursuant to authority
under other provisions of law, shall, by rule, pro 9ulgate technical
requirements and criteria that it will apply, under the Atomic Energy
Act of 1954 (42 U.S.C. 2011. et ses.) and the Energy Reorganization
Act of 1974 (42 U.S.C. 5081, et its.). (Section 121(b).

(13a) NRC Develop Requirements and Criteria 6/21/83 Actual NRC

(13b) NRC Revise Recuirements and Criteria, if Necessary, to be Consistent 11/85 NRCwith the Provisions of the NWPA and EPA Standards

(14) Define Affected Indian Tribes which have Treaty RianLS (1st Repository)

(14a) Make Determination upon Application DOI
By Tribe

* CRITICAL ACTIVITT
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TABLE 1 (Continued)
Activities Associates with the Siting, Construction, and

Operation of the Radioactive Waste Management System
(first and Second Geologic Repositories)

Reference
Schedule Aaency

Provision and Resuired Action

*(15) Egminate and Recoerend Sites for Characterization (1st Repository)
" Subsequent to such nomination, the Secretary shall recommend to
the President three of the nominated sites not later than
January 1, 1985, for characterization as candidate sites."

Section 112(b)(1)(B).

(15a) Secretary Nominate at least Five and Recommend Three Sites for 11/85 DOE

Characterization

*(16) Preliminary Determination (1st Repository)
*. .the Secretary shall consider as alternate sites for the first
repository to be developed under this subtitle three candidate sites with
respect to which (1) Site characterization has been completed under
section 113: and (2) the Secretary has made a preliminary determination. (
that such sites are suitable for development as repositories. ."

Section 114(f).

(16a) Secretary Makes Preliminary Determination That Sites Are Concurrent DOE

Sultable for Development as Repositories with 15a

(17) Prg.sidgn_L.ial Reyjgw gf Rgconynendaling (1st Repository)
_

j "The President shall review each candidate site recm1nendation made
by the Secretary under Subsection (b Not later than 60 days after the
submission by the Secretary of a recommendation of a candidate site,
the President, in his discretion, may either approve or disapprove

such candidate site."
Section 112(c)(1).

(17a) Transmit Decision on Approval or Disapproval of Site Recom- 1/86 President

mendation to the DOE and the Affected States and/or Indian
Tribes.

*(18) AHggted Federal Aaencies ReDQLLig_.QQE as to_DggAr,1mggt.gl
Complignie with Reaulations and Permit Recuirements

(18a) Review Regulations and Requirements and Submit Report (See Sec. 10, PDS) 1/1/86 USDA, DOC D00
DOI, DOJ. DOT
EPA, NRC, CEQ

(19) Granis for Candidate._Sitg.s (1st Repository)
The Secretary shall mr.ke grants to each State (affected Indian tribe)

|
in which a candidate site for a repository is approved under section

t
112(c).
Section 116(c)(1)(B) and (118(b)(2)( A)).

(193) Provide Grants to States and/or Affected Indian Tribes Having Negotiated DOE

a Candidate Site Upon Request

I

* CRITICAL ACTIVITY
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TABLE 1 (Continued)
Activities Associated with the Sitine, Construction. and

Operation of the Radioactive Waste Managemznt System
(first and Second Geologic Repositories)

Provision and Recuired Action Reference
Schedule _ Aggngy

(20) Parment Ecual to Taxes (1st Repository)
The Secretary shall also grant to each State (affected Indian tribe) )
and unit of general local government in which a site for a repository I
is approved under section 112(c) an amount each fiscal year equal to {
the amount such State (Indian tribe) and unit of general local govern- 1
ment, respectively, would receive were they authorized to tan site {
characterization activities at such site, and the development and
operation of such repository.
Section 116(c)(3) and (118(b)(4)).

(20a) Provide Payment Equal to Ta=es
Candidate Site Design- DOE
ation thru completion
of Operations at site

|*(21) lite Charactertration Plan (1st Repcsitory)
Before proceeding to sink shafts at any candidate site, the Secretary
shall submit to the NRC and the affected States or Indian tribes a
general plan for site characterization activities, a waste form or
packaging description and a conceptual repository design.
Section 113(b)(1).

(21a) Issue SCP for Review 1
Basalt 3/86 DOE !Tuff 3/86

)Salt 10/86
1

(21b) Review and Comment on SCP I
Basalt 6/86 DOI. D00,

f} Tuff 6/86 EPA. NRC,
i

f Salt 1/87 DOT, USDA
j *(22) 211e Characterization Analvsis (10 CFR 601'''(1st Repository)

(22a) Issue Draft SCA Basalt 8/86 NRC
Tuff 8/86
Salt 3/87

(22b) Issue Final SCA Basalt 1/87 NRC
Tuff 1/87
Salt 8/87

'''

According to the Current Procedural Rule (10 CFR Part 60), the NRC will issue a draft and final Site Character 12ation Ana'' Sis(SCA). The final would be completed ten months after issuance of the initial SCP. A change to this rule has been proposedthat would require the NRC to tssue only a final SCA. The final SCA would be issued for comment five months after receipt ofthe initial SCP. NRC comments contained in their final SCA would then be incorporated into the next SCP report issued by theDepartment. The Schedule pertaining to the Current Procedural Rule is Depicted above.

|

" CRITICAL ACTIVITY
,
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TABLE I (Continued)
Activities Associated with the Siting. Construction, ar.d

Operation of the Raaloactive Waste Manageeent System
(First and Second Geologic Repositories)

Reference
Schedule Aaenc y

Provision and Recuired Action

| Radioactive Material Usg_(1st Repository)(23) "In conducting site characterization activities-- (Al the Secretary
, may not use any radioactive material at a candidate site unless the!

Commission concurs that such use is necessary to provide data for the
preparation of the required environmental reports and an application
for construction authorization for a repository at such candidate site.
Section 113(c)(2)(A)

(23a) NGC Concurrence on use of Radioactive Materials for Characterization Basalt 1/87 NRC

Tuff 1/87
Salt 8/87

*(24) SCP Public Hearinas (1st Repository)
'Before proceeding to sink shafts at any candidate s*te, the
Secretary shall (A) make available to the public the site charac- '

terization plan described in paragraph (1); and (B) hold public
hearings in the vicinity of such candidate $tte to inform the resi-
dents of the area in which such candidate site is loc 3ted of such
plan, and to receive their cornents."

Section 113(b)(2).
Basalt 6/86 00E(24a) Conduct Public Hearings on SCD
Tuff 6/86
Salt 1/87

*(25) Provide Detailed Guidance for License Acclication

(25a) Provide Draft Guidance as to Format and Content of LA that is 5/87 NRC

Similar in Style and Scope Regulatory Guide 1.70 Rev. 3

(25b) Provide Final Guidance 5/88 N RC

(26) Written Acreements (1st Repository)
'Not later than 60 days after (1) the approval of a site for site
characterization for such a reposttery under Section 112(c). or (2)
the written request of the State or Indian tribe in any affected
State notified under Section 116(a) to the Secretary, whichever first
occurs, the Secretary shall seek to enter into a binding written
agreement. and shall begin negotiations, with such State and, where
apprcoriate, to enter into a separate binding agreement with the
governing body of any !.ffected Indian tribe, setting forth (but not
limited to) the proced. ires under which the requirements of sub-
sections (a) and (b). and the provisions of such written agreement,
shall be carried out. . Each such written agreecent shall, to the
maximum extent feasible, be completed not later than six months after
such notification. If such written agreement is not completed within
such period, the Secr!tary shall report to 15e Congress in writing
within 30 days on the status of negotiations to develop such
a greenent . . ."
Section 117 (c).

.

* CRITICAL ACTIVITY
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TABLE I (Continued)
Activities Associated with the Sitine. Construction, and

Operation of the Radioactive Wasto Monacement System
(First and Second Geologic Repositories)

Reference
Provisten and Recuired Action Schedule Acency

(26a) DOE hegotiate Written Agreements with States and/or Affected Dngoing DOEIndian Tribes

(26b) If No Agreenent is Reached DOE Submit Written Explanation 7 Months DOE
to Congress After

Request

*(27) Land Accuisition Procedures for Tuff Site (If President Accreves Site) (1st Repository)

(273) Renew Land Use Permit 1/86 DOE. D00 (AF)
(276) E=te.d Cooperative Agreement 4/86 00E DOI (BLM)
(27c) Renew Permits and Agreements as Needed 1/86-5/93 DOE, DOD ( AF),

DOI (BLM)
(27d) Begin Pre-Applicat'.on Consultation 1/91 DOE, DOI (BLM)

(27e) Apply for Withdrawal of Public Land 11/91 DOE

(27f) Begin Preparation of Case File Reports 11/91 DOE

(27g) Publish hotice in Federal Register for Withdr3wal Application. Invitation 12/91 DOI (BLM)to Comrent, and Public Meeting

(27h) Public Corrent Period Closes 2/92 DOI (BLM)
(27i) Mold Public Meeting 5/92 DOE

(27j) Submit Case File Reports 5/92 DOE

(27h1 Issue Public Land Order 5/93 DOI

(271) Provide Congress with Withdrawal Information 5/93 DOI

(27m) Discharge from Further Consideration unless Disapproval Resolution Reported 6/93 Congressional
Connittees

(27n) Withdrawal takes effect. unless vetced 8/93 Congress

*(28) Land Accuisition Procedures for Salt Sites (If Pres 1 cent Accroves Sitel'''
(1st Repository)

(28a) Sign Interagency Agreement on Land Acquisition Support for Site Characterization 7/85 DOE, D00 (COE)

'''
Land Acouisition procedures for Second Repository sites h3ve not been developed at this time, but are expected to be similar to
those for the First Repository. These procedures will ce included in future updates of the Project Decision Schedule.

' CRITICAL ACTIVITY
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TABLE 1 (Continued)
Activities Associated with the Siting, Construction, and

Operation of the Radioactive Waste Management System
(First and Second Geologic Repositories)

Reference
Schedule Agency

! Provision and Reautred Action
10/85 000 (COE)l

(28b) Prepsre and Submit Land Acquisition Plan for ES, Site Characterization, and Site
Protection

11/85 DOE
(28c) Approve Land Acquisition Plan

12/85 D00 (COE) DOJ
(28d) Initiate La1d Acquisition

8/86 D00 (COE) DOJ(28e) Complete Negotiations, Acquisition of Land, and File Condemnation
Proceedings, if necessary

10/86 D00 (COE) DOJ(28f) Complete Relocation, if necessary/take possession of Site
6/90 D0D (COE)(28g) Prepare and Submit Land Acquisition Plan for Repository Acquisition

(*** Steps for Acquiring Federal land at Davis and Lavender Canyons, Utah and
Cypress Creek, Mississippi are Different from this step on. (Refer to (271)***)

8/90 DOD (CCE)(28h) Approve Land Acquisition Plan
8/90 000 (COE), DOJ

(281) Initiate Land Acquisition
'

6/93 D0D (COE), DOJ
(28j) Complete Negotiations, Acquisition of Land, and File Condemnation Proceedings,

if necessary

(28k) Complete Relocation, if necessary/take possession of Land 8/93 D00 (COE), DOJ

(*** Steps for Acquiring Land at Davis and Lavender Canyons, Utah, and Cypress Creek, MS ***)'''
8/90 DOE, DOI

(281) Begin Pre-Application Consultation (BLM),
USDA,

DOD(COE).
DOI (NPS)

5/91 DOE, DOI(28m) Apply for Withdrawal of Public Land (BLM),
USDA,
D0D(COE).
DOI (NPS)

5/91 000 (COE)(28n) Begin Preparation of Case File Reports
i

(280) Publish Notice in Federal Register for Withdrawal Application, Invitation 6/91 DOI (BLM),
USDA, DOI (NPS)

to Comment, and Public Meeting

('' Depending on Site Selected, either DOI (BLM) (NPS) or USDA will be the Affected Agency.

|
* CRITICAL ACTIVITY'
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TABLE 1 (Continued)
Actisities AS$ociated with the Siting, Construction, and i

Operation of the Radioactive waste Management System
(First and Second Geologic Repositories)

Reference
P-ovision and Resuired Action schedule Amancy

(28p) Public Cannent Period Closes 8/91 DOI (BLM),
USDA. DOI (NPS)

(284) Hold Public Meeting 11/91 DOI (BLM),
USDA. DOI (NPS)

(28r) Submit Case File Reports 5/92 00D (CDE)

(28s) Issue Public Land Order 5/93 DOI (NPS). USDA,
DOI (BtM)

(2Bt) Provide Congress with Withdrawal Information 5/93 DOI (hPS), USDA.
DOI (BLM)

(28u) Discharge from further consideration unless disapproval resolution reported 6/93 Congressional
Connittees

(28v) Witndrawal tak es ef f ect, unless vetoed 8/93 Congress

*(29) Site Characterization (1st Repository)
"The Secretary shall carry out, in accordance with the provisions of
this section, appropriate site characterization activities. ."
Section 113(a).

(293) 00E Perform Site Characterization Activities 12/86 - DOE
11/90

*(30) 411te Natification (2nd Repository)
Section 116(a)

(30a) State Notification of Potentially Acceptable Sites by DOE TBD DOE

(31) Grants to Pctentially AcceDtable Sitti_(2nd Repository)
Sections 116(c)(1)(A) and 118(b)(1)

(31a) Provide Grants to States and/or Affected India >1 Trices
Having a PAS After (33a) DOE

(32) Semi-annual SCP Reogr1 (1st Repository)
"During the conduct of site characterization activities at a can-
dicate site, the Secretary shall report not less than once every 6
menths to the Commission and to either the Governor and legislature
of the State in which such candidate site is located. or the governing
body of the affected Indian tribe where such candidate site is lo-
cated, as the case may be, on the nature and extent of such activities
and the information developed from such activities."
Section 113(b)(3).

(32a) Issue Semi-Annual SCP Reports 9/86- 00 5
3/91

* CRITICAL ACTIVITY
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TABLE 1 (Continued)
Activities Associated with the Siting, Construction, and

Operation of the Racioactive Waste Management System
(First and Second Geologic Repositories)

Reference
Provision and Recuired Action Schedule Agency

(33) Site Reconmendation Public Hearina (1st Repository)
"The Secretary shall hold public hearings in the vicintty of each site
under consideration for recomrendation to the President under this
paragraph as a site for the development of a repository, for the
purposes of informing the residents of the area in which such site
is located of such consideration and receiving their connents re-
garding the possible recommendation of such site."
Section 114(a).

(33a) DOE Hold Public Hearings on Site Reconnendation 6/90 DOE

*(34) Environmental Imcact Statement (1st Repository)
". .A final environmental impact statement prepared pursuant to
subsection (f) and the National Environmental Policy Act of 1969
(42 U.S.C. 4321 et seq.), including an analysis of the consideration
given by the Secretary to not less than three candidate sites for the
first proposed repository or to all cf the characterized sites for the
development of subsequent repositories. ."
Section 114(a)(1)(D),

(343) Pursuant to Section 1501.6 af the CEQ NEPA regulations, 2/86 DOE

40 CFR Parts 1500-1508, DOE as the lead agency aill request
certain other affected Federal agencies to serve as cooperating
agencies.

I (34b) DOE Issue Draft EIS for Review 6/90 DOE

(34c) Review and Comment on Draft EIS 6/90- DOT, 000, CEQ
9/90 N RC , DOI .

EPA, USDA

(34d) Issue FEIS, Incorporating Above Comments 12/90 DOE j

*(35) NRC Preliminary Sufficiency Comnents (lit Repository)
" Preliminary connents of the Commi$ston cOncerning the extent to
which the at-depth site characterization analysis and the waste form
proposal for such site seem to be sufficient for inclusion in any
application to be submitted by the Secretary for licensing of such
site as a repository."

Section 114(a)(1)(E).

(353) NRC Comnent on Characterization Analysis 6/90- NRC

1/91

* CRITICAL ACTIVITY
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TABLE 1 (Continued)
Activities Associated with the Siting, Construction, and

Operation of the Radioactive Waste Managewent System
(First and Second Geologic Repositories)

Reference
EC; vision and Recuired Action Schedule Auency

*(36) 11te Selection Recati (1st Repository)
*

.the Secretary shall notify the Governor and legislature of the
State in which such site is located, or the governing body of the
affected Indian tribe where such site is located. as the case may
be, of suen decision. .Together with any recommendation of a site
under this paragraph, the Secretary shall make available to the
public, and submit to the President, a comprehensive Statement of
the basis of such recommendation."
Section 111(a)(1)( A)(B)(C)(F)(G)(H).

(368) Notify Affected States and/or Indian Tribes of Proposed Site 6/90 DOESelection

(36b) Issue Site Selection Report to President 1/91 DOE

(37) Egcord of Decision (ROD) (40 CFR Part 1505) (1st Repcsitory)

(37a) DOE prepare and issue ROD 1/91 DOE

*(38) $1te RecomendMiqa (1st Repositcry)
*Not later than March 31, 1987, the President shall submit to the
Congress a recorrendation of one site from the three sites initially
characterized that the President considers qualified for application
for a construction authorization for a repository."
Section 114(a)(2)(A).

(383) President Recorrend Site to Congress 3/91 President
(39) Erg;Ngmination hotification (2nd Repository)

Section 112(b)(1)(H) and 112(b)(2)

(393) Nctify States and Affected Indian Tribes of hom1 nation S/91 DOE

(395) Conouct Public Hearings 5/91 DOE

*(40) Environmental Assessments (2nd Repository)
Section 112(b)

(40s) DOE Issue Draft EAs for Review 3/91 DOC

(4ob) Review and Comment on Draft EAs 3/91- DOT, DOI, EPA,
6/91 NRC, USDA, D00

(40c) DOE Issue EAs 9/91 DOE

* CRITICAL ACTIVITY
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TABLE 1 (Continued)
Activities Associated with the Siting,' Construction and

Operation of the Radioactive Waste Management System
(First and Second Geologic Repositories)

Reference
Prevision and Recuired Action Schedale Aaency

(41) Nominate and Recommend Sites for Characteri2ation (2nd Repository)

Section 112(b)

(41a) Secretary Nominate Five (5) and Recommend Three ( 3) Sites for
Characterization 10/91 DOE

(42) Assistance fer Recository State (1st Repository)
The Secretary shall provide financial and technical assistance to any
State (affected Indian tribe) reouesting such assistance in which there
is a site with respect to which the Commission has authorized con-
struction of a repository.

Section 116(c)(2)(A) and 118(b)(3)(A).

(428) Prepare and Submit to DOE an Imosct Description Report After site characteri- States
zation and befcre 37a Indian tribes

(42b) Enter into a Binding Agreement Defining Assistance 10/93 00E

(42c) Provide Financial and Technical Assistance to Mitigate 2/94 DOE
Immact of Repository Development

*(43) License Apolication (1st Repository)
"If the President reCmunends to the Congress a site for a repository
under subsection (a) and the site designation is permitted to take
ef fect under section 115. the Secretary shall submit to the Commis-
sien an application for a construction authorization for a repository
at such site not later than 90 days after the date on which the
recm17endation of the site designation is ef fecti've. "

Section 114(bl.

143a) Submit tA (License Application per 10 CFR Part 60) 5/91 DOE

(43b) Review LA $/91-8/93 N RC

(43c) Issue Construction Authorization 8/93 NRC

(44) Adoction of FEIS (1st Repository)
". . Any environmental impact statement prepared in connection wit.h
a repository proposed to be constructed by the Secretary under this
subtitle shall, to the extent practicable, be adopted by the Com-
mission in connection with the issuance by the Commission of a
construction authorization and license for such repository."
Section 114(f).

(44a) NRC Adoption of DOE FEIS, to Extent Practicable 6/91 N RC

" CRITICAL ACTIVITr
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TABLE I (Continued)
Activities Associated with the Siting. Construction, and

Operation of the Radtoactive Waste Management System
(first and Second Geologic Repositories)

Provision and Recuired Action Reference
Schedule Aaency

*(45) Preliminarv Dgterminatico (2nd Repository)
Section 114(f)

(45a) Secretary makes Preliminary Determination that Sites 10/91 00Eare Suitable for Development As Repositories

(46) Grants to Candidates Sites (2nd Repository)
Section 112(c) and 116(c)(1)(B) and 118(b)(2)(A)

(46a) Provide Grants to States and/or Affected Indian Tribes Having
a Candidate Site Negotiated by Request 00E

(47) Prgsidential Review cf Recommendation (2nd Repository)
Section 112(c)

( 4 7a ) Transmit Decision on Approval or Disaporoval of Site Recommendation
to the DOE and the Affected States and/or Indian Tribes 12/91 President

(48) Eayment Ecual to Taves (2nd Repository)
Sections 116(c)(3) and 118(b)(4)

(d63) Provide Payment Equal to Taxes
Candidate Site Design 00E
-ation thru, Completion
of Operations at Site.
if Site is Authorized

(49) NRC Status Rgggri (1st Repository)
"Not later than 1 year after the date on which an application for
a construction authorization is submitted under subsection (b). andannually thereafter until the date on which such autnerization is
granted. the Connission shall submit a report to the Congress
describing the proceedings undertaken through the date of such
report with regard to such application. ."
Section 114(c).

(49a) NRC's Status Report cn LA Review to Congress
5/92, 5/93 hec

"(501 Site Characterization Plta (2nd Repository)
Section 113(b)

(50a) DOE Issue SCP for Revte"
1/93 DOE

(50b) Review and Corrent on SCP
1/93 4/93 001, epa,

000, DOT,
USDA, NRC

* CRITICAL ACTIVITY
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TLELE 1 (Continued)
Activities Associated -ith the Sitire, Construction, and

Operation of the Eacioactive Waste Managecent System
(First and Secced Geologic Repcsitories)

Eeference
Schedul e Acercy

provistcq a~d RecJired Action

*(51) Site Character 42ation Analysis (10 CFR 60)(''(2nd Repository)
6/93 NRC

(Sla) Issue Craft SCA
11/93 NRC

(Sib) Issue SCA

(52) Radicactive Material Ust_(2nd Repository)
Section 113(c)(2)(A)

152a) NCC Concurrence on use of Racioactive Materials for 71/93 N RC

Characterization

*(53) k211Lg_LIIe"se Acclication in Actargitte with 10 CFR =aet 60.24 (1st Repository)

(533) Submit Updated tA to NPC-Authority to EeCeive 3"d Ecssess PLW for
8/95 DCE

Phase I cperations of first Gepository

6/95-12/97 NEC
(53b) NGC Re<iew of Updated tA

(53cl Issue ticense to Receive and Fessess MLW for cr? e cperations for first 12/97 N RC

Repcsitory

(54) NCC Reautrements for SCP (2nd Repository)
Section 113(b)(1)( A)

(Saa) Identify Additional ICP Conter.t G e quir ecents Continuing N RC

thru 1/98

*(55) SCP public wgarinas (2nd Repository 7
Section 113(b)(2)

4/93 DOE
(553) Concuct Public Hearings

(55) Written Aarggments (2nd Repository)
Section 117(c)

Within 6 mCs DOE
(55a) OCE Negotiate Written Agreements with States after reouestand/or Indian Tribes

7 months DOE
155b) If nc Agreement is reached, DOE Submit Wr'tten

after recuest
Evolanation to Congress

According to the Current ProcedJral Pule (10 CFR Part 60;. the NRC will issue a draft and final Site Characterization Analysis'''

(SCA). The final would be completed te, months after receict of the initial SCP. A change to this rule has teen propcsed that
wculd recuire the NRC to issue only a final SCA. The f:r=1 SCA would be issued for corrent five months af ter receict of the
initial SCP. Ccnments would then be incerDerated into the next SCP report.

* CRITICAL ACTIVITi
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TABLE 1 (Continued)
Activities Associated with the Siting. Construction, and ,

Operation of the Radioactive Waste Management System 1

(First and Second Geologic Repositories)

Provision and Reauired Action Reference
Schedule Acency

*(57) Recuest for Author 12ation to Construct Second Recository

(57a) DOE Request Authorization from Congress to Proceed with Development and 6/93 DOEConstruction of a Second Repository

(58) Semi-Annyal SCP ReDort (2nd Repository)
Section 113(b)(3)

(58a) Issue Semi-Annual SCP Report
7/93-
1/97 DOE

(59) Site Recommendation Public Hearina (2nd Repository)
Section 114(a)

(593) DOE Hold Public Hearings on Site Recommendation 6/97 DOE

"(60) Enynnraental Imorf._flalement (2nd Repository)
Section 114(a)(1)(D)

(603) Pursuant to Section 1501.6 of the CEO NEPA Regulations 1/92 DOE40 CFR Parts 1500-1508 DOE as the lead agency will
request certain other affected Federal agencies to serve
as cooperating agencies.

(60b) COE Issue DEIS 6/97 DOE

(60c) Review and Comment on DEIS 6/97-
9/97 DDT, 00D. CEO.

NRC. DOI.
EPA, USDA

(60d) Issue FEIS. Incorporating Above Comments 12/97 DOE

(61) NRC Preliminary Sufficiency Comnents (2nd Repository)
Section 114(a)(1)(E)

(61a) NRC Comment on Characterization Analysis 6/97 NRC

*(62) itte Selection Re22rt (2nd Repository)
Section 114(a)

(62a) Nctify Affected States and/or Indian Tribes of Proposed Site Selection 6/97 DOE

(62b) Issue Site Selection Report
1/98 DOE

* CRITICAL ACTIVITY
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TABLE I (Continued) ,

Activities Associated with the Siting. Construction. and
r ton of the Raatoactive Waste Management Sys em

first and Second Geolngic Repositories)

Reference
Ergttilon and Reouired Action Schedule Agency

(63) Record of Decision fRODI (40 CFR Part 1505) (2nd Repository)

(63a) DOE prepare and issue RCD 2/98 DOE

'(64) Site Reconrendation (2nd Repository)
Section 114(a)(2)(A) ,

(64a) President Recommend Site to Congress 3/98 DOE

"(65) Submittal of Amended License Aeolication (1st Repository)
!(65a) Submit Application to Amend License to NRC - Authority to receive and possess iMLW for Phase 2 operations of First Repository 6/98 DOE t

(65b) NRC Review of Amended LA 6/98- N RC

1/2001 t

(65c) Issue Amended License to receive and possess MLW for 1/2001 N RC' Phase 2 operations of First Repository i

;

(66) A11tstance for Recository States (2nd Repository)
Section 116(c)(2)(A) and 118(b)(3)(A) ,

(66a) Prepare and Submit to DOE an Imosct Description Report After Site Characteri- States,
zaiton and Before (61a) Indian tribes

I(66b) Enter into a Binding Agreement Defining Assistance 10/2000 States. '

I Indian tribes.
DOE i

(66c) Provide Financial and Technical Assistance to Mitigate the
Impact of Repository Development 2/2001 DOE

*(67) License Acolication (2nd Repository)
Section 114(b)

(673) Submit LA (License Application per 10 CFR Part 60) S/98 00E

(670) Review LA
5/98- NRC

| 8/2000
,

(67c) Issue Construction Authorization 8/2000 N RC

(68) Agoction of FEIS (2nd Repository)
Section 114(f)

(68a) NRC adoption of DOE FEIS. to Extent Practicaele 6/98 NRC

" CRITICAL ACTIVITY

I
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TAELE 1 (Continued) |
Activities Associated with the Siting, Construction, and .';

Operation of the Racioactive kaste Management System (
(First and Second Geologic Repositories) ~

+

Reference |
Provision and Recuired Acti20 Schedule Agency

*(69) Ligtnit_ Amendments (10 CFR Part 60) (1st Repository)
<

,

(69a) Apply for License Amendment for Permanent Closure of Repository Prior to Permanent DOE i
5

Closure "

!-

(69b) Review License Amendwent for Closure Prior to Permanent NRC I
C1csure

t
(69c) Issue License Amendment for Cicsure Prior to Permanent NRC

Closure

(69d) Apply for License Amendment for License Termination After Closure and DOE
Decontamination of
Surface facilities L

(69e) Review License knenoment for License Termination After Closure and NRC
Decontamination of J
Surface Facilities

(69f) Issue License Amenenent for License Terminaticn After Closure and N RC

Decontamination of +

Surface Facilities I

!

I

!

!

;
I

?

!

)

;

!

r

i
t

l

I
i

!

!
,

* CRITICAL ACTIVITY b
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TABLE 2

ACTIVITIES ASSOCIATED WITH THE DEVELOPMENT AND !

OPERATION OF THE RADIOACTIVE WASTE MANAGEMENT
TRANSPORTATION SUBSYSTEM

.

,

i
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TABLE 2 !

Activities Associated With The Development and
Operation of the Radioacttve waste Management Transportation Subsystem

.

_

ReferenceProvision and Reoutred Action Schedule Agency

(1) Trznsecrtation Proaram Milestones
Enaineerina and Precurement

(la) Sign procedural Agreement with NRC to Address Certification
Process for Transportation Casks 11/3/83 Actual DOE. NRC

(1b) Issue Business Plan 11/85 DOE

(Ic) Develop Transportation Cask Performance Spec for RFP 11/85 DOE

(10) Issue RFPs to Private Industry for Cask Development 2/86 DOE
,

*(le) Award Cask Development Contracts 9/86 DOE

"(If) NRC Review Safety Analysis Report Packages (SARPs) & Grant Certifications 12/88-12/90 NRC

(Ig) Issue Full Service Contract Procurement RTP 6/90 DOE

00E/ DOT Interaction

{1h) Sign M.O.U. with DOT to Cover Transportation aspects
of the Nuclear Waste Policy Act 8/85 DOE, DOT

(ii) Initiate Procurement of Transportation Casks 1/93 00E'''
(1j) DOT Determine Transportation Services, if Required 6/91 DOT

Interoovernmental/Public Interactions

(1k) Issue Institutional Plan 4/86 DOE

(11) Interact with Public and Intergovernmental Agencies to
Identify Fuel Acceptance Scheduling. Routing. and Impacts 2/85-1/98 DOE DOT

'''

DOT could becone involved in determination of cask procurement decision process if private industry is unable or unwilling toprovide transportation services at a reasonable Cost.

" CRITICAL ACTIVITY
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TABLE 3
i

ACTIVITIES ASSOCIATED WITH THE DEVELOPMENT AND
SUBMITTAL OF MRS PROPOSAL AND EA TO CONGRESS

|

|

|

|
- _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - - _ _ _ _ _ _ _ _ - _ _ _ - _ _ - - _ _ _ !



TABLE 3
Activities Associattd With The Deve1Cpment and Submittal Of

MRS Proposal and EA to Congress

Provision and Reauired Action Reference
Schedule Aaency

(1) Monitored Retreivable Storaae (MRS) ProDosal
"On er before June 1 1985, the Secretary shall complete a detailed
study of the need for and feasibility of. and shall submit to the
Congress a proposal for. the construction of one or more Monitored
Retrievable Storage facilities for high-level radioactive waste and
spent nuclear fuel. . The Secretary shall prepare. in accordance with
regulations issued by the Secretary implementing such Act, an
environmental assessment with respect to such proposal."
Section 141(b). 141(c).

(la) Consultation with EPA and NRC for the Developeent of an MRS
Proposal 11/85 NRC. EPA

(Ib) Issue draft MRS Proposal
11/85 DOE

(1c) Review and comnent on draft MRS Proposal 12/2/85- NRC. EPA
1/15/86

(Id) Submit MRS Proposal and EA to Congress
1/15/86 DOE

i
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TABLE 4 ,

!

|[
Activities Associated with the Siting, Construction

and Operation of the Radioactive Waste Management System
( Agency-By-Agency Cross-Cut) {

;
r

NOTE: The following tables list activities by agency. The numbers in the !

f ar lef t column correspond to the activity numbers on Table 1, 2, j

and 3. For example, the number I-2a is an activity associated with ,

the siting, construction, and operation of the Radioactive Waste ;

Management System (First and Second Mined Geologic Repositories) [

listed in Table 1; the number II-lb is an activity associated with
the Transportation Subsystem and is listed in Table 2; and the '

number III-la relates to an activity associated with the :

!development of the MRS proposal listed in Table 3.
!
,

4.1 U.S. Department of Agriculture j
4.2 -U.S. Department of Commerce ;

4.3 U.S. Department of Defense j

4.4 U.S. Department of Interior ;
*

4.5 U.S. Department of Justice
4.6 U.S. Department of Transportation ;

4.7 Council on Environmental Quality }

4.8 Environmental Protection Agency ;
'

4.9 Nuclear Regulatory Commission

!

!

L

1

b

,

!

!

!

!

:
!

i
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TABLE 4.1
!

|

AGENCY: U.S. DEPARTMENT OF AGRICULTURE (USDA)
|
|

Task Action Required Date

I-10b * Environmental Assessments Review and Comment 12/84 -
1 3/85
1

1-18a * Repo rt to DOE on Regulations Review and Submit Report 1/1/86
and Pe rmit Requirements

1-21b * Site Characterization Plan Review and Comment (Basalt) 6/87
(Tuff) 6/87
(Salt) 1/87

I-28 Land Acquisition Negotiate Land Use 8/90 -
for Salt Sites Pe rmits or Agreements, 5/93

As Needed; Review and
Approve Land Wit hdrawal,
if Necessary

1-34c * Environmental Impact Review and Comment 6/90 -
Statement 9/90

| I-40b * Environmental Assessments Review and Comment 3/91 -
For Second Repository 6/91

I-50b * Site Characterization Plan Review and Comment 1/93 -
For Second Repository 4/93

I-60c * Environmental Impact State- Review and Comment 6/97-
ment For Second Repository 9/97

|

|
l

|

* CRITICAL ACTIVITY
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TABLE 4.2

AGENCY: U.S. DEPARTMENT OF COMMERCE (DOC)

Task Action Required Date

I-18a * Report to DOE on Regulations Review and Submit Report 1/1/86
and Permit Requirements

* CRITICAL ACTIVITY

,
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TABLE 4.3 "

'

AGENCY: U.S. DEPARTMENT OF DEFENSE (D0D)

Task Action Required Date

Ai r Fo rce ( AF)

1-10b * Environmental Assessments Review and Comment 12/84 -
3/85

I-18a * Report to DOE on Regulations Review and Submit Report 1/1/86
and Permit Requirements

t

I-21b * Site Characterization Plan Review and Comment (Basalt) 6/86
(Tuff) 6/86
(Salt) 1/87

I-27 * Land Acquisition Review Permits and 1/86 -
for Tuff Site Agreements; Review 5/93

and Approve Land
Withdrawal, if
Necessa ry

I-34c * Environmental Impact Review and Comment 6/90 -
Sta tement 9/90

Environmental Assessments (1) Review and Comment 3/91 -I 40b *
For Second Repository 6/91

Site Characterization (I) Review and Comment 1/93 -1-50b *
Plan For Second Repository 4/93

Environmental Impact State-(1) Review and Comment 6/97-I-60c *
ment For Second Repository 9/97

(1) Only required if the Nevada Tuf f site is included in those being
considere.d for the second repository.

;

* CRITICAL ACTIVITY
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TABLE 4.3 (Continued) I

AGENCY: U.S. DEPARTMENT OF DEFENSE (D0D)

Task Action Required Date
|

Army Co rp s o f Enginee r s ( COE )

1-10b * Environmental Assessments Review and Comment 12/84 -
3/85

Report to DOE on Regulations Review and Submit Report 1/1/86I-18a *
and Pe rmit Requirements

1-21b * Site Characterization Plan Review and Comment (Basalt) 6/86
(Tuff) 6/86
(Salt) 1/87

I-28 * Land Acquisition Acquire Necessary Real 7/85 -
for Salt Sites Pro pe rty 8/93

1-34c * Environmental Impact Review and Comment 6/90 -
S ta tement 9/90

1-40b * Environmental Assessments Review and Comment 3/91 - t

For Second Repository 6/91

1-50b * Site Characterization Plan Review and Comment 1/93 -
For Second Repository 4/93

I-60c * Environmental Impact S tate- Review and Comment 6/97-
ment For Second Repository 9/97

,

* CRITICAL ACTIVITY

i
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TABLE 4.4

AGENCY: U.S. DEPARTMENT OF THE INTERIOR (DOI)

Task Action Required Date

I-10b * Environmental Assessments Review and Comment 12/84 -
3/85

I-14a Define Af fected Indian Make a Dete rmination Upon
Tribes Appli-

cation
By Tribe

I-18a * Report to DOE on Regulations Review and Submit Report 1/1/86
and Pe rmit Requirements

I-21b * Site Characterization Plans Review and Comment (Basalt) 6/86
(Tuff) 6/86
(Salt) 1/87

I-34c * Environmental Impact Revi'ew and Comment 6/90 -
S ta tement 9/90

I-40b * Environmental Assessments Review and Comment 3/91 -
For Second Repository 6/91

I-50b * Site Characterization Plans Review and Comment 1/93 -
For Second Repository 4/93

1-60c * Environmental Impact State- Review and Comment 6/97-
ment For Second Repository 9/97

* CRITICAL ACTIVITY
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TABLE 4.4 (Continued)

AGENCY: U.S. DEPARTMENT OF THE INTERIOR (DOI)

Bureau of Land Management (BlM)(1)

Task Action Required Date '

I-4a MOU Concerning Environ- Develop MOU 6/83
mental Reviews for Actual
Site Characterization
Activities

1-10b * Environmental Assessments Review and Comment 12/84 -
3/85

I-18a * Report to DOE on Regulations Review and Submit Report 1/1/86
and Pe rmit Requirements

I-21b * Site Characterization Plans Review and Comment (Basalt) 6/86
(1bff) 6/86
(Salt) 1/87

I-27 * Land Acquisition Review and Approve Land 1/86 -
for Tuff Site Wi thd rawal 5/93

I-28 * Land Acquisition Review and Approve Land 8/90-
for Salt Sites Wi thd rawal 5/93

I-34c * Environmental Impact Review and Comment 6/90 -
S ta tement 9/90

Environmental Assessments (2) Review and Comment 3/91 -1-40b *
For Second Repository 6/91

Site Characterization Plans (2) Review and Comment 1/93 -I-50b *
For Second Repository 4/93

Environmental Impac't S tate-(2) Review and Comment 6/97-1-60c *
ment for Second Repository 9/97

(1) BLM's involvement will be principally limited to salt sites

(2) Only required if the Nevada Tuf f site is included in those being
considered for the second repository.

|

* CRITICAL ACTIVITY
l
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TABLE 4.4 (Continued)

AGENCY: U.S. DEPARTMENT OF THE INTERIOR (DOI)

National Park Service (NPS)

Task Action Required Da te

I-6a MOU Concerning NPS Role Develop MOU 5/1/84
in OCRWM Program Actual

I-7a Interagency Agreement Con- Sign Interagency 9/14/84
cerning NPS Review of EA's Agreement Actual

I-18a * Re po rt to DOE on Regula tions Review and Submit Repo rt 1/1/86
and Pe rmit Requirements

1-28 * Land Acquisition For Salt Review and Approve 8/90 -
Sites Land Withdrawal 5/93

* CRITICAL ACTIVITY

-7 3--
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TABLE 4.4 (Continued)

AGENCY: U.S. DEPARTMENT OF THE INTERIOR (DOI)

U.S. Geological Survey (USGS)

Task Action Required Date

I-Sa MOU on Site Characterization Develop MOU with DOE 3/29/84
Plans Actual

I-8a * Siting Guidelines Consul ta tion 11/22/83
Actual

I-10b * Environmental Assessments Review and Comment 12/84 -
3/85 -

I-18a * Repo rt to DOE on Regulations Review and Submit Report 1/1/86
and Permit Requirements;

I-21b * Site Characterization Plans Review and Comment (Basalt) 6/86
(Tuff) 6/86
(Salt) 1/87

I-34c * Environmental Impact Review and Comment 6/90 -
S ta temen t 9/90

1-40b * Environmental Assessments Review and Comment 3/91 -
For Second Repository 6/91

1-50b * Site Characterization Plans Review and Comment 1/93-
For Second Repository 4/93 -

1-60c * Environmental Impact State- Review and Comment 6/97-
ment For Second Repository 9/97

* CRITICAL ACTIVITY
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TABLE 4.5

AGENCY: U.S. DEPARTMENT OF JUSTICE (DOJ)

Task Action Required Date

I-18a * Report to DOE on Regulations Review and Submit Report 1/1/86 |

and Pennit Requirements I

I-28 * Land Acquisition Provide Iagal Assis tance 12/85-
for Salt Sites re. Land Acquisition 8/93

!

i
!

* CRITICAL ACTIVITY
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TABLE 4,6

AGENCY: U.S. DEPARTMENT OF TRANSPORTATION (DOT)

Task Action Required Date

I-10b * Environmental Assessments Review and Comment 12/84 -
3/85

Report to DOE on Regulations Review and Submit Report 1/1/86I-18a *
and Pe rmit Req uiremen ts

1-21b * Site Characterization Plan Review and Comment (Basalt) 6/86
(Tuff) 6/86
(Salt) 1/87

,

I-34c * Environmental Impact Review and Comment 6/90 -
Sta temen t 9/90

1-40b * Environmental Assessments Review and Comment 3/91 -
For Second Repository 6/91

1-50b * Site Characterization Plan Review and Comment 1/93 -
For Second Repository 4/93

1-60c * Environmental Impact State- Review and Comment 6/97-
ment For Second Repository 9/97

II-li MOU on Transportation Develop MOU with DOE 8/85
aspects of NWPA

i

II-lj Determination of Determine who will 6/91
Transportation Services, provide Transportation
if required Services

11-11 Interaction of Public and Consul ta tion 2/85 -
Intergovernmental agencies 1/98
during Transportation

; Program
|

,

* CRITICAL ACTIVITY
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TABLE 4.7

AGENCY: COUNCIL ON ENVIRONMENTAL QUALITY (CEQ)

Task Action Required Date

I-8a * Siting Guidelines Consul ta tion 11/22/83 ,

Actual

1-18a * Report to DOE on Regulations Review and Submit Report 1/1/86
and Permit Requirements

I-34c * Environmental Impact Review and Comment 6/90 -
S ta temen t pursuant to Sec. 309 of 9/90

the Clean Ai r Ac t , if
referred by EPA

1-60c * Envi ronmental Impact State- Review and Comment 6/97-
ment For Second Repository pursuant to Sec. 309 of 9/97

the Clean Air Act, if
referred by EPA

* CRITICAL ACTIVITY
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TABLE 4.8 .

I

AGENCY: ENVIRONMENTAL PROTECTION AGENCY (EPA)
|

Task Action Required Date ;

|

Siting Guidelines Consultatir n 11/22/83 |I-8a *
'

Actual

I-10b * Environmental Assessments Review and Comment 12/84 -
3/85 ;

I-12a * EPA Standards Develop Standards under 8/85
Applicable statutes

Report to DOE on Regulations Review and Submit Report 1/1/86I-18a *
and Permit Requirements

1-21b * Site Characterization Plan Review and Comment (Basalt) 6/86
(Tuff) 6/86
(Salt) 1/87 4

I-34c * Environmental Impact Review and Comment 6/90 -
S ta tement pursuant to Sec. 309 9/90

of the Clean Air Act

I-40b * Environmental Assessments Review and Comment 3/91 -
For Second Repository 6/91

I-50b * Site Characterization Plan Review and Comment 1/93 -
For Second Repository 4/93

I-60c * Environmental Impact State- Review and Comment 6/97-
ment For Second Repository 9/97

Ill-la Development of MRS Proposal Consul ta tion 11/85

III-lc Draft MRS Proposal Review and Comment 12/2/85-
1/15/86

-

* CRITICAL ACTIVITY
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TABLE 4.9

AGENCY: NUCLEAR REGULATORY COMMISSION (NRC)

Task Action Required Date

I-3a MOU on Site Characterization Develop MOU with DOE 6/27/83
Activities Actual

I-8a * Siting Guidelines Concurrence 6/22/84
Actual

I-10b * Environmental Assessments Review and Comment 12/84 -
3/85

1-lla * Draf t Regulatory Guide 4.17 Update RG 4.17 on SCP 3/85
Contents

*1-11b Final Regulatory Guide 4.17 Issue Final RG 4.17 After 13b

I-lle * SCP Content Identify Information Through
Requi remen ts 12/1/90

1-13a * NRC Requirements and Develop Criteria 6/21/83
Criteria Actual

I-13b * Revise Criteria Revise Criteria Based on 11/85
EPA Standards

1-18a * Report to DOE on Regulations Review and Submit Report 1/1/86
and Pe rmit Requirements

1-21b * Site Characterization Plan Review and Comment (Basalt) 6/86
(Tuff) 6/86
(Salt) 1/87

I-22a * Draf t Site Characterization Issue Draf t (Basalt) 8/86
Analysis SCA (Tuff) 8/86

(Salt) 3/87

I-22b * Lite Characterization Issue SCA (Basalt) 1/87
Analysis (Tuff) 1/87

(Salt) 8/87
1-23a Radioactive Material Use Concur on use (Basalt) 1/87

(Tuff) 1/87
(Salt) 8/87

I-25a * License Application Provide Draf t Detailed 5/87
Guidance Guidance on LA Content

I-25b * License Application Provide Final Guidance 5/88
Guidance on LA Content

|

|
* CRITICAL ACTIVITY
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TABLE 4.9 (Continued)

AGENCY: NRC

Task Action Required Date

I-34c * Environmental Impact Review and Comment 6/90 -
9/90S ta tement

I-35a NRC Preliminary Suf ficiency Review and Comment 6/90 -
1/91Comments

I-40b * Environmental Assessments Rev*1ew and Comment 3/91 -
For Second Repository 6/91

License Application Review 5/91 -I-43b *
8/93

I-43c * License Application Issue Construction 8/93
Authorization (CA)

I-44a Adoption of FEIS Adopt FEIS, to Extent 6/91
Practicable

I-4 9a NRC Status Report Re po rt to Congress 5/92,
5/93

I-50b * Site Characterization Plan Review and Comment 1/93 -
For Second Repository 4/93

I-51a * Draf t Site Characterization Issue Draf t 6/93
Analysis for Second SCA

Re posito ry

I-51b * Site Characterization Issue SCA 11/93
Analysis For Second
Reposito ry

I-52a Radioactive Materia'l Use Concur on Use 11/93
For Second Repository

Update Ilcense Application Review and Update LA 6/95 -I-53b *
in Accordance With License to receive and 12/97
10 CFR Part 60.24 possess HLW

I-53c * Issue License to Receive Issue License for Phase 1 12/97
and Possess HLW Operations of First

Repository

Requirements for SCPs Identify Information Con-
I-54a *

for Second Repository Requirements tinuing
thru
1/98

I-60c * Environmental Impact State- Review and Comment 6/97-
ment For Second Repository 9/97

* CRITICAL ACTIVITY
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TABLE 4.9 (Continued)

AGENCY: NRC

Task Action Required Date

I-61a Preliminary Sufficiency Review and Comment 6/47
Comments For Second
Reposito ry

I-65b * Amended License Review Amended LA for 6/98-Appli ca tion Phase 2 Operations 1/2001
for First Repository

(I-65c * Amended License Issue Amended License for 1/2001 |Applica tion Phase 2 Operations '

for First Repository

I-67b * License Application For Review LA 5/98-
Second Repository 8/2000

I-67c * License Application For Issue Const ruction 8/2000
Second Repository Authorization

I-68a Adoption of FEIS for Adopt FE IS, to Extent 6/98
Second Repository Practicable

I-69b,c License Amendment Review and Issue License Prior to
Amendment for Repository Pe rmanen t
Closure Closure

I-69e,f License Amendment Review and Issue License Af te r
Amendment for License Closure
Te rmina tion and

De con ta m-
ina tion
of Sur-
fa ce
Facili- |

ties

II-la Develop Procedural Agree- Sign Procedural Agreement 11/3/83
ments with DOE Actual

!II-lf * Review Safety Analysis Review and Comment; Grant 12/88 -
Report Packages (SARPs) Certifica tion of Designs 12/90and Grant Cask Design
Ce rt ifi ca tion s

III-l a Development of MRS Consulta tion 11/85Proposal

III-lc Draf t MRS Proposal Review and Comment 12/2/85-
1/15/86

* CRITICAL ACTIVITY
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APPENDIX A

NUCLEAR WASTE POLICY ACT OF 1982, SECTION ll4(e) I

(e) PROJECT DECISION SCHEDULE

(1) The Secretary shall prepare and update, as appropriate, in

cooperation with all af fected Federal agencies, a project decision

schedule that port rays the optimum way to attain the operation of the

repository involved, within the time periods specified in this

subtitle. Such schedule shall include a description of objectives

and a sequence of deadlines for all Federal agencies required to take

action, including an identification of the activities in which a

delay in the s tart , or completion, of such activities will cause a

delay in beginning repository operation.

(2) Any Federal agency that determines that it cannot comply with any

deadline in the project decision schedule, or fails to so comply,

shall submit to the Secretary and to the Congress a written report

explaining the reason for its failure or expected failure to meet

such deadline, the reason why such agency could not reach an

agreement with the Secretary, the estimated time for completion of

the activity or activities involved, the associated ef fect on its

other deadlines in the project decision schedule, and any

recommendations it may have or actions it intends to take regarding

any improvements in its operation or organization, or changes to its

statutory directives or authority, so that it will be able to

A-1
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mitigate the delay involved. The Secretary, within 30 days after

receiving any such report , shall file with the Congress his response

to such report , including the reasons why the Secretary could not

amend the project decision schedule to accommodate the Federal agency

involved.

)
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APPENDIX B

NUCLEAR WASTE POLICY ACT OF 1982, SECTION 120

EXPEDITED AUTHORIZATIONS

Section 120(a) ISSUANCE OF AUTHORIZATIONS

(1) To the extent that the taking of any action related to the site

characterization of a site or the construction or initial operation

of a repository under this subtitle requires a certificate,
|

right-of-way, pe rmi t , lease, or other authorization from a Federal

agency or of ficer, such agency or of ficer shall issue or grant any

such authorization at the earliest practicable date, to the extent

pe rmitted by the applicable provisions of law administered by such

agency or officer. All actions of a Federal agency or officer with

respect to consideration of applications or requests for the issuance

or grant of any such authorization shall be expedited, and any such

application or request shall take precedence over any similar

applications or requests not related to such repositories.

(2) The provisions of paragraph (1) shall not apply to any certificate,

right-of-way, pe rmit , lease, or other authorization issued or granted

by, or requested f rom, the Commission.

1

I

(b) TERMS OF AUTHORIZATION--Any authorization issued or granted pursuant to

subsection (a) shall include such te rms and conditions as may be required

by law, and may include terms and conditions permitted by law.

| B-1
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APPENDIX C

DEPARTMENT OF ENERGY RESPONSES TO COMMENTS ON THE

PRELIMINARY DRAFT PROJECT DECISION SCHEDULS

(DOE /RW-0018; January 1985)

C. l. Comment Response Overview

The Preliminary Draft Project Decision Schedule (PDPDS: DOE /RW-0018;

January 1985) was issued by the Department of Energy, Of fice of Civilian

Radioactive Waste Management (OCRWM) on January 4,1985. A notice
i

announcing its issuance was published in the Federal Register on

January ll, 1985 (50 FR 1616). Copies of the PDPDS were distributed to

Federal agencies af fected by the Radioactive Waste Management Program for
,

their review and comment. Approximately 1000 additional copies were

distributed to Governors, designated State Executive Branch contacts,

af fected Indian Tribe representatives, national organizations, and other

interested parties for their information.
i

The Department received approximately 80 comments on the PDPDS f rom eight

Federal agencies (see C.l.1). The comments were categorized (see C.1.2)

and individual responses were prepared. It should be noted that

individual responses for editorial or non-substantive comments were not
;

p re pared . These comments were considered and, as appropriate,

incorporated into the Draf t Project Decision Schedule

(DOE /RW-0018; July 1985).

C-1
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The PDPDS Comment Response Document (CRD) presents individual

Departmental responses to each non-editorial or substantive comment

submitted by the affected Federal agencies. These responses are

reflected in the Draf t Project Decision Schedule. Within the CRD ,

comments are grouped by category and presented in their entirety in the

lef t-hand column of each page. The corresponding Departmental responses

are depicted in the right-hand column along with the alphanumeric

identification code that facilitated comment categorization and response

production procedures. The code allows for identification of the

specific PDS to which the comment applies (i.e., PDS0185 is the

preliminary Draf t PDS issued in January 1985). The abbreviation that

follows permits the identification of the organization originating the

comment (see C. l.1; i.e. , NRC is the Nuclear Regulatory Commission: See

IC.1.1 f or a complete list of agency abbreviations). Following the agency

abbreviation is a unique sequential numeric identifier (i.e. , 001 is the

first comment f rom an agency).

,

|
t
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C.1.1 Commenting Agencies; Number of Comments Received; and Identification

Code Abbreviations:

Number of Identification Code

Agency /Organiza tion Comments Abbreviation

U.S. Council on Environmental Quality 2 CEQ

U.S. Department of Agriculture 1 USDA

U.S. Department of the Interior 37 DOI

i
U.S. Department of Jus tice 1 DOJ j

|
U.S. Department of Labor 1 DOL

'

U.S. Environmental Protection Agency 2 EPA

Nuclear Regulatory Commission 35 NRC

U.S. Department of Defense 1 USAF j
U.S. Al r Force '

C-3
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C.1.2 Number of Comments Received by Comment Category 1

Number of
Section Comment Ca tego ry Comments

i

C.2.1 Comments Related to the Mission Plan 2 i

!

C.2.2 Contingency Planning 2

C.2.3 Editorial Comments 3
,

C.2.4 Federal Agency Roles-Actions / Compliance 29
,

C.2.5 General Comments 1 i

C.2.6 Licensing Process 9

C.2.7 MRS Program 2

C.2.8 Othe r 4
,

C.2.9 Schedule Milestones / Sequence of Events 13

C.2.10 Schedule / Review-Period Durations 12

C.2.11 Transportation Program 3
,

W

l

|
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TRELIMINAlf DRAFT OCRWH PROJECT DECISION SCliEDULE

CORDI RESPONSE DOCUNDT

HEAED0H Bf C0HDT CATEGORY
3333333333333333333333333333333333333333333333333

COMENT RESPONSE
............................................................ ............................................................

" C.2.1: COMENTS RELATED TO TH FISSION PLAN

* C0 HINT I.D.: PDSil65/NRC-826
No reiterate consents provided to DOE on the Draft Hission RIC's ceanents on the Draft Hission Plan were considered and
Plan (July 31,1984, Enclosure 3, Consent #1),regardingthe reflected in the recently issued Mission Plan,
need for additional information on the two-stage
construction plan for the first repository. The Final
Hission Plan should include such information as the basi
fortheProjectDecisionSchedule. )

* COM ENT I.D.: PDSI185/NRC-f27

LiketheDraftHissionPlan,thepre11ainaryDraftProject the Departsent does not believe that the likelihood for
Deciolon Schedule divides the repository progran into five confusion between the five phases of repository development
sajorphases(p.8). The same terminology is used to and the two phased construction approach is great and,
distinguish between the initial 400 aetric ton per year therefore, no change in the terminology is being made.
capacity facility (Phase 1) and the full-scale 3fff setric
ton per year capacity facility (Phase 2) planned by Doe for
the first repository. It would be helpful to use different

i

terminology for these tuo purposes (such as by calling the
t:0 first repository facilities ' Stage l' and ' Stage 2').

" C.2.2: CONTINGENCI PLA HING

* C0HDT I.D.: PD$flB5/D01-ff 8
Figure 1 - EET ACTITITIES AND DECISION POIXTS should se the PDS identifies only those specific Federal agency
sodified to address the following lasses: actions associated with the Departsent's 'Authorised' plan.

It is not feasible, not would it be productive, to identify-
D. Tigure 1 identifies no process to select another site all contingency schedules and associated Federal agency
for characterisation if one (or more) site (s) of the actions. The Department does not believe that it could
original group identified for characterisation are found expect an agency to consit itself to take an action based on
unsuitable, this is consistent with statements made by the a contingency schedule. The PDS will be nodified to reflect
Department of Energy (DOE) in recent briefings on the EAs. progranaatic changes when it becoses necessare to do so.
Ilouever, block 21a indicates ' Notify States of 3 to 1
Selection." This say not be the case since one (or more)
site (s) of the original three say have been found
unsuitable. Therefore, the phrase in thl block should be
clarified. In addition, if it is possible that additional
sites (nosinated but not reconnended for characterlantion)
may be selected for characterisation, this process should be
identified as a key activity and included in Figure 1.
(also see cessents PDSil85/D01-Of 5; PDSIl85/ DOI-ff 6;

PDSil65/D01-fli)

1
1
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PRELIMINARY DRAFf OC NH PROJECT DECIblC:1 SCHDULE

COM DT RESPONSE DOCUMU T

BREAEDOM If COMUT CATEGORY
3333333333333333333333333333333333333333333333333

C0HHDT RESPONSE

........................................................................................................................

* COMENT I.D.: PDSil85/D01-fl9
In the discussion of Phases I and 2 (i.e., 1:suance of the Hission Plan discusses various contingency plans that

siting guidelines through completion of site say be utilised if all sites are found to be unsuitable.
characterisation),thedecisionscheduleshouldaddress The Department believes that, subsequent to the preliminary

courses of action to be taken if one, two, or all three of determination being made regarding site suitability, there

the sites reconnended for characteritation are found will be no requirement to characterite additional sitee
unsuitable and/or disqualified due to technical, legal, or should one or two be found unsuitable.

timing constraints. _

" C.2.3: EDif0 RIAL COM UTS

e COMENT 1.D.: PDSil65/NRC-130
Th3 preliainary draft states that DOE aunt comply with both The narrative portion of the Preliminary Draft PDS to which
NRC's technical criteria and EPA's standards for high-level this consent is directed has been ellainated from the Draft

caste repositories (p. 24, third paragraph). It would be PDS. The Department, however, takes note of the consent,

acre accurate to state that DOE is required to comply with
NBC's criteria alone (and DOE mould thereby meet EPA's

high-level maste standards as they are implemented by NRC).

* C0H HT I.D.: PDSf185/D01-fl1
The HOU signed by OCN H and USGS does not state the USGS The narrative portion of the Preliminary Draf t PDS to which

eill furnish "as requested by the Department." It states: this cessent is directed has been eliminated from the Draft

"1. Upen autual agreement between DOE and USGS, the USGS PDS.
,

| siialls' Since these are not synonymous, se ask that the
cording be changed to reflect the 500.

* COMUT 1.D.: PDSil65/D01-fl1
Pigure 1 - EET ACTITITIES AND DECISION POINTS should be Decossissioning and Decontamination are generally accepted

sofified to address the following issues: terns that describe the process for returning a site to its
original condition before site characteritation, and

C. If a site is determined to be unsuitable, Pigure I includes reclamation of the site. This is conslatent with
includes a block which indleates 'Decossission and NRC's Regulatory Guide 4.11 and DOE's Annotated Outline for

Decentaminate.' Given the importance of reclamation at such the SCP.

a site, se recommend that this block be revised to indicate .

'Deconsiesion, Decontaminate, and Reclain." (alsosee
consents PDS8185/D01-ilS; PDSil65/D01-006; PD50185/D01-006)

C-6
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PRELIMINARY DRAFf OCRM PROJECT DECISION SCHEDULE

C0HDT RESPONSE DOCUEENT

BREAIDOM If C0H DT CATEGORY
3333333333333333333333333333333333333333333333333

C0HHf RESPONSE

............................................................ ............................................................

I
i

" C.2.4: FEDERAL AG D CY ROLES-ACTIONS /CORPLIANCE

* COH H' I.D.: PDSil85/ H C-if7 (
CONCHRENCE IN USE OF RAD 10ACTITE HATERIAL - The preliminary The Department agrees and the Draft PDS reflects this |
draft proposes for NRC to concur in the use of radioactive suggestion. l
satorial at candidate sites undergoing characterization by
Bay 1987 for first repository sites and by June 1991 for
second repository sites (pp. 39, 51 and 88). Under proposed
procedural amendments to il CTR Part 68 (See enclosure 2),
NBC's site characterisation analysis would include a
determination on the proposed use of radioactive saterial,
if DOE's planned site characterisation activities include
onsite testing with such material (proposed 18 CFR
68.18(e)). NRC recommends separate listings for this
allestone for each candidate repository site undergoing
characterisation, and that these schedules coincide with the
proposed deadlines for completing site characteritation
analyses for each site.

* COM ENT I.D.: PDSil85/H C-fil
RETISION OF If CTR PARf 60 - Table 5.11 proposes for NRC to the Department agrees with this consent and the sodification
recise its criteria in 1985 based on EPA's high-level vaste is reflected in the Draft PDS.
standards (p. 80). This should be revised consistent with
Table 1 (p. 45), where it 1: stated that NRC's revision vill
occur after EPA completes its final HLN standard. l

1

* COR Hf I.D.: PDSil65/ HC-131
TheproceduresforupdatingtheProjectDecisionSchedule, The provisions for nodifying the PDS have been changed from
described on pp. 6 and 7, appear to be acceptable with one the Preliminary Draft PDS. A provision for sodifying the
exception. In case of the second type of update, described PDS in cooperation with the affected Federal agencies has
at the end of p. 7, the discussion does not indicate whether been incorporated.
or not other agencies would be given an opportunity to
assess their ability to cosply with updates initiated by
DOE. Such provisions should be added to the discussion on i

p. 7.

* COMENT I.D.: PDSf185/HC-832
Figure 1 (p. 4) should be revised to reflect the possibility The Mission Plan recognises this possibility and a
that NRC could deny the construction authoritation or the contingency plan has been developed that reflects this. The
liconse to receive and possess waste. PDS, however, only recognises the Mission Plan's

'Authorised* plan. Should chenges be required, the PDS mill
be modified in cooperation with Federal agencies to reflect
those changes.

|

|
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PRELIMINARY DRAff OCIM PROJECT DECISION SCHEDULE m

COMENT RESPON!E DOCURUT

BREAEDOWN If COMENT CATEGORY

833551383333833333183333E333333833333333333383338

COMENT RESPONSE

............................................................ ............................................................

* COMUT I.D.: PDSil65/ DOI-802
Ve note that under present laws and regulations, the Bureau The Department takes note of the consent and has

of Land Management can comply with the proposed schedule for incorporated provisions for nodifying the PDS should

the first repository in the PDS should Bureau-administered statutes or regulations change.
lands be involved. Given the long lead time on this
pioject,however,changesinthelawsandregulationswhich
alght affect the Bureau's ability to meet this schedule
cannot be precluded.

-

* CO M DT I.D.: PDSil85/D01-If4
AnothermajorconcerninvolvesIten7inTable3(page51). The Department agrees and is eliminating the DOI /USGS

As clearly footnoted by DOE 'These activities...are outside efforts in support of site-specific investigations from the
thescopeoftheProjectDecisionSchedule.' The work Draft PDS.

connitsents to DOE by the USGS at the Nevada fest Site are
dependent on circunstances totally outside the control of!

I this agency, such as level of DOE funding, and results of
basic research. Also, site investigations in support of
DOE's progran clearly are not the type of Pederal agency

| responsibilities envisioned by Congress when the Act was
passed. Therefore, we do not believe that Iten 7 in Table 3
isappropriateforinclusioninaProjectDecisionSchedule.
This ites should be deleted, as should III-1 in Table 5.6,
ahich is a repeat of the same information tabulated by the
agency.

* COMMI I.D.: PDS0185/D01-ff 5
Figure 1 EET ACTITITIES AND DECISION POINTS should be The Department agrees with this consent. The SCPs will be

modified to address the following issues: nade available to other Federal agencies, States, and Indian
Tribes. This is reflected in the Draft PDS.

A. Block lib should indicate review of Site
CharacterisationPlans(SCPs)byNRC, States,IndianTribes,
and other Federal agencies. (also see consents
PDSil65/D01-If6; PDS8185/D01-907; PDSil85/D01-ff 8)

* CORMDT I.D.: PD50185/D01-fl2
In accordance with the text on pages 30 and 31, Figure 5 The Department agrees. Although Figure 9 is no longer
should be modified to include review of the SCP (Salt) by included in the Draft PDS, D01's revlea of the SCP's le

the Departatat of the Interior (DOI). called for in table 1.

f
|

I

I
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* COM ENT I.D.: PDSil85/D01-fl6
The USGS is to be requested to consent on the Site the Department recognises the validity of the comment.
Characterisation Plans 'to assess the technical credibility llouever, one of the purposes of the PDS is to provide
of the site characterisation testing progras.' This request affected Federal agencies with sufficient notification as to

,

'can only be acconnodated within the constraints of available when they will be reqdred to take action (s) to assist the
sanpower and within the areas of expertise of the USGS. Department in the development of the Progran so that they

will be able to appropriately staff their agency to handle
the expected increased workload or, in the alternative, in
accordance with the provisions of Section Ild(e)(2), notify
theSecretaryofEnergyandCongressoftheirprojected
failure to meet a deadline contained in the PDS for taking
action.

* COM ENT I.D.: PDSil85/D01 118
Table I should be modified to include DOI in Review and See response to consent PDSIl85/D01-105 (page C-8).

Comment on SCP.

* COMENT I.D.: PDSil85/D01-Il9
An iten (16b) should be added to include: review and consent the Department vill make the SCP Reports available to all
oa the semi-annual SCP Reports, as is shown in Figure 9. interested parties, including Federal agencies, but no

formal consent period is provided for.
|

* COMENT I.D.: PDS$185/D01-121 |
An ites (14b) should be added to address: review and the Department will make the SCP Reports available to all

'

consent on the seelannual SCP Reports as is included in the interested parties, including Federal agencies, but no
first repository program, formal consent period is provided for.

* COM ENT I.D.: PDSil85/D01-823
fable 3 should include DOI in Review and Comment on SCA for NRC has proposed a revision to 10 CTR Part 60 that sould

1st Repository. change their procedures with regard to the issuance of SCAs.
The proposed change would ellainate the requirement to
issue a Draft SCA. A number of reasons were cited by the
NRC for this change. Aeong then were the extensiveness of
the interaction between NRC and the Department, their
ability to become fully informed about the Progras, and the
public involvement in the process. The NRC, in addition
vill be reviewing public consents on the SCPs. Therefore,
D01's consents on SCPs will serve the same purpose as would
have been served by consents to NRC's Draft SCA.

C-9
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* C0 H EXT I.D.: PDSil65/D01-125
fable 3 should reflect the existing Resorandus of The Department agrees with the consent and has incorporated
Understanding (500) approved May 1,1984, between the Rocky a reference to the MOU and IAG in the Draft PDS.
Rountain Regional Office, National Park Service (NPS), and
theSaltRepositoryProjectOffice, DOE. This BOU
formalises an active and timely consultation and review role
for NFS in the Civilian Radioactive Waste Hanagesent Progran
in the vicinity of Canyonlands National Park. Table 3 -

should also recognite the subsequent Interagency Agreement
between NFS and DOE, approved September 14,1984,which
provides for NFS participation in preparing, reviesing, and
consenting on EAs; taking part in sorkshops and seetings;

* C0 H DT I.D.: PDSil65/D01-126
DOI should be added to the list of agencies involved in The Department will make the SCP Reports available to all
revies of the Sealannual SCP Reports. laterested parties, including Federal agencies, but no

formal connent period le provided for.

* COMENT I.D.: PDSil65/D01-827
Ites (ta) - Dates are again questionable. It is unclear The Department will make the SCP Reports available to all
shether the USGS is expected to be reviewer. Interested parties, including Federal agencies, but no

formal comment period is provided for.

8 CO M ENT I.D.: PDSIlB5/D01-128
In the listing of Air Quality regulatory activities, the The PDS does not identify specific individuals within an
Decision Schedule should be amended to include a role for organisation as having responsibility for taking action.
the Assistant Secretary for Fish and Vildlife and Parks of the PDS mill, hosever, identify cosponents sithin Federal
DOI. More specifically, this individual is the Federal Land agencies that have the lead role for taking actions.
Banager (FLM) for Canyonlands National Park (adjacent to the
proposed sepository sites at Davis Canyon and Lavender
Canyon). In this case, the State of Utah provides for
review by the FLH of the air quality related ispects of neu
airpollutionsources(regardlessofwhetherthesourceis
subjecttothePreventionofSignificantDeterioration
Regulations). Under the Utah Air Conservation Regulations,
the T1.5 has an opportunity to detersine whether the air
qualityrelatedvalues(AQRis)intheClassIareawouldbe
adversely affected. This review would presumably occur
before shaft construction consences at the repository site.

I
4
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* COMENT I.D.: PDSil85/D01-f 29
fable 5.4 which lists the actions of DOI should be sodified See response to consents PDSil85/D01-ff5, D01-fl9, and
to include reviews of SCPs, Sesiannual SCP Reports, and D01-123 (pages C-8 and C-9).
SCAs. In addition, the role of the Assistant Secretary for
fish and Wildlife and Parks of DOI as FLH in determining With regard to impacts of repository construction in
thether repository construction and operation would cause Canyonlands National Park, they are considered in the
adverse ispects on ADET: of Canyonlands National Park should Environmental Assessment and, should a Utah site be selected
be included in this table, as the repository, those ispects will be considered further

in an Environmental Ispact Statement. It should be noted
that the Preliminary Draft PDS, in Table 5.4, identified DOI
as being a reviewer of the EAs. The Department is of the
opinion that the level of detail suggested to be presented
in the PDS, in teres of the identification of the specific
reviewer, is not apptcpriate.

* CON DT I.D.: PDSil85/D01-130
The regulations to be reviewed as noted in itens IT-1 and The Department is requesting, in Table 1, ites 18, that
IT-2 should be identified, at least by reference to the affected Pederal agencies specifically identify, on a
appropriate sections of fable 4. site-by-site basis, those regulations and permits that are

applicable and the time frase for compliance with the
regu!ations and permits.

* COMHf I.D.: PDSil65/D01-931
fable 5.5 on page 14 should be sodified to indicate that the The Department agrees and has nodified the Preliminary Draft
Bureau (BLH) will be involved with salt sites in Utah only. PDS accordingly.

* COMENT I.D.: PDSil65/D01-135
III-2a - The interagency NOU between the Office of Geologic The Department agrees that those ites contained in the HOU
Repository Deploysent, DOE, and the U.S. Geological Survey would cover review of the SCPs.
does not specifically address the review of Site
Characterlastion Plans, although itens I.B. and II.B.I.(e)
are applicable to such review.

* COMRT I.D.: PDSil85/D01-136
III-7 - As to discussed in our general consents this ites is The Department agrees and is eliminating the DOI /USGS
not appropriate for inclusion in the PDS. efforts in support of site-specific investigations from the

Draft PDS.

* COMUT !.D.: PDSf185/D01-837 s

IT-1 - The appropriate sections of fable 4 should be The Department is requesting, in Table 1, ites 18, that
identified. A time consiteent for response coverlag a affected Pederal agencies specifically identify, on a
period of 16 years needs such better definition. site 4y-site basis, those regulations and permits and the

time frase for compliance with the regulations and permits.
The Department is requesting that this identification be
made by January 1, 1986.
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* COMENT I.D.: PD$f185/CE0-1I2
The role that the Council will take in reviewing the Table 4 of the Preliminary Draft PDS has been olisinated in
applicability of federal regulations and statutes is more the Draft PDS. The substance of fable 4, bouever, has been
limited than that set forth in Table 4. CEO is responsible incorporated in table 1 of the Draft PDS. The consent
for oversight of the environmental assessment process, but regarding 'Enviroasental Assesssent' and its relation to
not of the specific requirements of environmental statutes. NEPA, the Departsect believes, is addresed in the listing of
The various progras agencies provide interpretations of law Tederal agencies responsible for reviewing the Draft IIS
in their particular functional areas. To note accurately (fable 1, ites 34).

_

represent CE0's role, fable 4 should be revised to insert a
category for ' environmental assessment with reference to the
National Environmental Policy Act, 42 U.S.C. 4321 et. seq.,
and to delete the references under the categories for
Cultural Resources Hydrology and Nater Quality, and Land
Use.

* CO MENT I.D.: FDSil85/D03-ffl
With regard to Justice, the report notes that it must - No response necessary.

Provide legal review of land acquisition procedures for
sites; the report states that the dates for such

, consideration by Justice would be during the period of July
1986-93. Page 16, table 5.7. He have conferred with the
Chief, Land Acquisition Section, and he told us that this is
fine with his.

* COM ENT I.D.: PDSf185/USDA-fil
The involvement of the Department of Agriculture in the The Department takes note of the consent. With regard to
selection and construction of the first repository appears the development and submission of an Environmental Analysis,

to be limited. The schedule in table 5.1 is acceptable. a Draft Environavatal Assesseent was Isened on December 20,

Ho:ever, it should be recognised that there are some 1984 for the Cypress Creek Done site in Mississippi. The
intermediate steps to obtaining a special use authorisation Draft EA is currently being finalised taking into account
from the forest Service for site characterisation tests and public consents, including those of the Department of
studies at the Cypress Creek Done site. The Departseat of Agriculture.
Energy (DOE) would be expected to provide the Forest
Supervisor of the National Terests in Mississippi plans of The Department recognises the limitations of USDA's

proposed activities and an Environmental Analysis (EA). statutory authority. Congressional action would be sought
This involves consultation with the Forest Supervisor early to permanently withdraw non-DOE lands associated with a site

in the process to determine what studies and plans allt be selected as a repository.
needed to complete an application.

Custent legislative authority for the sanagesent of National
Forest Systen (NTS) lands limits the uses that can be made
of the land. The forest Service has authority to permit the
drill holes, shafts, etc., for site investigation, but lacks
Congressional authority to authorite the permanent storage
of radioactive waste saterials.

I
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* COMENT I.D.: PDSil85/D01-f!3
a. The USGS should be included in the revies and consent The Department agrees and has incorporated the change lato
category for the DEIS. the Draft FDS.

* CO R DT I.D.: PDSil85/D01-114
,

b. DOI should also be included in the review and consent the Department agrees and has incorporated the change la the )
category for the DEIS. Draft PDS. l

|
J

* COM ENT I.D.: PDSil65/ DOL-ffl
As you are amare, the development of Nuclear Maste The Department recogelin that, at this time, Geologic
Repositories under the NWFA are not eines or mining Repositories have act bu n designated as alaes, as defleed
activities. Therefore, HSHA does not have a role in support by MSHA. Therefore, the Departnest of Labor does not have
of the denlopment of the Radioactin Waste Management jurisdictionontthen. The Departseat plans, honou r, in
Systen since we lack authority under the Federal Hine Safety the near future, to enter into discussions eith the
and Health Act. It is also my understanding that this has Departseat of Labor regarding their possible invol wnent in
bwa discussed with the Department of Energy and has bus support of the denlopment of the ladioactive Easte
reflected in the denlopment of your overall systes design Management Systes,

and the finalisation of your Mission Flan.

en C.2.5: GENERAL CO MENTS

* COM ENT I.D.: PDSil85/CEO-ffl
The Council appreciates the opportunity to consent upon the No response is necessary.
siting guidelines, the draft environmental assessments, the
draftandfinalenvironmentalimpactstatement,theProject
Decision Schedule, and the Mission Plan. TheProject
Decision Schedule is accurate, clear, and complete with
respect to the Council's responsibility for providing
consents. The time durations of the consent periods for the
environmental review documents are adequate for public
scrutiny and appropriate gin s the Congreselonally laposed
completion dudline. CEO consends the Department of Energy
for providing for public consents upon the draft
environmental assessments, which is not required under the
lau. Ontall, the site selection process encourages public
participation and openness. 1

1
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" C.2.6: LICU SING PROCESS i

* C0HERT I.D.: PDSI185/ DC-f13
GUIDANCE ON LA CONTENT - The prelisinary draft proposes for The Department agrees that the prelialsary consultation }

,

H C to update 18 CFR 68.21 on the content of license process sill be helpful in provi!!ag information regarding |
applications by October 1986, along with a Reg. Guide that the contest of the license application. However, given the )
is siellar to Reg. Guide 1.71 Revision 3, ' Standard Format crucial importance of ensuring that the license application
and Content of Safety Analysis Reports for Nuclear Poser is complete at the time of submission, and considering the
Flants' (allestone III-12a, pp. 61 and 82). NRC is time and effort that will be needed to prepare it, the
currently considering whether revisions to If CFR 68.21 are Department believes that R C should issue formal guidance, i

necessary. The Reg. Guide planned will primarily provide in the form of a Regulatory Guide that includes act only the
guidance on the forsat for a license application, as the acceptable format but also the acceptable content of a i

content will be established through the prelicensing license applicatloa. The Regulatory Guide should be siellar
consultation process. NRC will take action on development in scope and style to Reg. Guide 1.78. It should be issued

<

of this Reg. Guide in FY87, as a draft so later than Bay 1987, and in final fora no {
later than Bay 1988. !

I

e COMUT 1.D.: PDSil65/NRC-fl1 i

Sixsajorlicensingactivitiesneedtobedepictedinany The Draft PDS mill reflect, to the extent possible, the I

description of the R C repository licensing process: 1) DOE suggestions made,

submits license application; 2) DC performs licensing |
revies; 3) NRC authorises repository construction; 4) DOE f
subsits updated license application; 5) NRC licensing
revies;and6)ERCgrantslicensetopossessELN. In i

several locations the prellsinary draft inaccurately ,

describes this process and sust be revised to accurately :
describe these steps: pp. 4, 9, 16, 19, 21, and 27.
Figures 2 and 5 (pp. 9 and 19) should be revised to shos r

that the 'NRC License Revies' continues on parallel track f
uith ' Construction and festing" until the beginning of j
repository operations. Further clarification of NRC's !

licensing process can be found la our July 31,1984 !

consents on the Draft Mission Plan (Enclosure 2 of Rission !

Flanconsents,p.11).
|
'

* COREH f I.D.: FDSfl65/NRC-fl8
Figures 4 and 7 (pp.17 and 23) indicate that DOE will the Department agrees and the Draft FDS reflects the change 6

*subsit LA to RC' in 6/95 for the first repository and in for the first repository schedule. The allestone associated ?

-3/2003 for the second repository. Thase sitestones should with the second repository is not shown at this time. See [
be revised in accordance alth if CTR 61.24 to read " submit responsetoconsentFDSfl85/D01-822(paseC-26).

!updated application to NRC."
|

t
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* COMENT I.D.: PDSf185/NRC-fl9
Nith the change reconnended in consent 2, figures 4 and 7 The terminology used for licensing has been updated in the
(pp. 17 and 23) indicate that DOE intends to update its Mission Plan in accordance with NBC consents. The Draft FDS
license application to NBC approximately half-way through will be modified to be consistent with the Mission Plan. As ,

the Phase I construction period for the first repository and noted by NRC, the timing for submittal of the updated I

approximately half-way through the full facility license application is consistent with the current licensing
construction period for the second repository. NRC notes requirements. DOE recognises that the update to the license
that although such timing is not inconsistent with current application aust contain sufficient information to show that
licensing requirements, 18 CFR 68.41 requires NRC to reach a the facility has been constructed to the design in the
finding that construction has been 'substantially completed initial license application. However, detailed
in confaralty with the application as amended" in order for construction schedules are not available at this time. This
a license to be issued to DOE. Such a stage vill have to be should not, however, prevent NRC from evaluating the overall
reached by the time the hearing process for the repository licensing schedule presented in the PDS.
license begins. Furthermore, DOE's update of the license
application aust denoistrate that the facility has been The Department is connitted to provide this information to
constructed according to the design provided in the initial NRC in a timely fashion. At such time as this information
license application (if CFR 68.24(b)(2)). Due to these is available, a modification to the PDS mill be developed in
requirements, an update to the license application will be cooperation with the NBC. The absence of such detailed,
necessary when construction of the facility is substantially albeit critical, information should not, in the Department's '

complete. Before requesting a consitaent to the sitestones view, prevent NRC from evaluating the schedules in the Draft
intheProjectDecisionSchedule,DOEshouldclarifyinthe PDS.

Final Hission Plan what construction activities will precede
license application updates (s) and what construction vill
remain to be completed after the update (s) is/are filed.

,

* COMENT !.D.: PDSilB5/DC-828
NBC reconsends adding tuo sentences to the footnote on p. The Draft PDS utillies the ters ' License Application' rather
15: 'The ters " Construction Authorisation Application' is than ' Construction Authoritation Application'. The dates
usedthroughouttheProjectDesignScheduleandshouldbe shown in the Draft PDS reflect NRC's current procedural
considered synonymous with License Application" as defined rule.
in 18 CTR 65.21. This application sill be reviewed under il
CTR Parts 2 and 60."

Similarly, a sixth sentence should be added to the footnote
on p. 55 regarding the proposed procedural Amendments to 18
CTR Part 68: 'ThedatesshownthroughouttheProjectDesign
Schedule for NRC's preparation of SCAs are based on the
current procedural rule.'

t
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* C0 H Hf 1.D.: PDSil65/NBC-821
The preliminary draft lists Federal activities required The, tables in the Draft PDS have been recast and no longer
under NWPA in fables 1 and 2, and other Federal technical reflect the distinctions made in the Preliminary Draft PDS.
activities in Table 3. Since the licensing of geologic ,

repositories is required under Section 121(b) of NWPA, it
oculd be useful to transfer silestones 5 and 6 of fable 3
(pp. 56-57) to Tables 1 and 2, where construction
authorisation silestones are also listed.

t

* CO H H f I.D.: PD$fl85/NRC-122
Figure d indicates that DOE will ' submit LA amendment to The Department agrees and the Draft PDS reflects the change.
NBC' in 6/98 for Phase 2 of the first repository. This
silestone should be revised to read "subsit application to
amend license to NBC,' since a license for Phase 1 would i

have already been granted at that time.
>

' CO M ENT I.D.: PDSil85/NRC-123
Proposed procedural amendments to le CTR Part 60 were The narrative portion of the Preliminary Draft PDS to which ;

published in the Federal Begister on January 17,1985 this cessent is directed has been eliminated from the Draft *

(Enclosure 2). NRC reconnends that in the first complete PDS. The Department, however, takes note of the consent.

|
paragraph on p. 28, the last four sentences be replaced
oith:'

NRC published proposed revisions to the procedural rules on
January 17,1985 to make the rules conalstent with the Act. >

The proposed revisions have not been reflected in the
reference schedule. It is assumed, however, that any

-changes made by NRC will not have significant adverse -

schedule impacts.

* C0 H H f 1.D.: PDSilB5/NRC-f26 '

Furthermore, we suggest substituting the following statement the narrative portion of the Preliminary Draft PDS to which
for the first two sentences in the second complete paragraph this comment is directed has been eliminated from the Draft
on p. 28: PDS. The Department, however, takes note of the consent.

In addition to the procedural requirements of II CFR Part
6f,thelicensingofageologicrepositoryissubjecttoNRC

j regulations in 18 CTR Part 2, " Rules of Practice for
Domestic Licensing Proceedings." These regulations

'

establish the procedures for the conduct of the licensing
reviewbytheConsission,includingadjudicatoryhearings
before the Atcale Safety and Licensing Board.

C-16
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H C.3.7: HRS PROGRAM

' CO M ENT !.D.: PDSil85/NRC-ff8
REf!EW 0F HRS PROPOSAL - hilestone 34c of fable 1 (p. 46) The Departeent agrees and has extended the revieu period to
proposes for NRC to re51es and consent on DOE's draft sia weeks. The Draft PDS has been nodified to reflect this.
HoaRoted Retrievable Storage (HRS) proposal within a one
nonG time period, prior to DOE's submittal of the proposal

\ to Congress. Ne reconsend that a period of 6-8 weeks be

f projected for the NBC review to provide sufficient time for
J coordination of staff contents and revieu with the
! Consission prior to subalttal to DOE.

* COR DI I.D.: PDSil85/NRC-ff9
Furthermore, se note media reports of consents by DOE that the Draft PDS has been nodified to reflect a Jassary 1966
submittal of the proposal say be delayed as ft.rther subalttal of the HR$ proposal and EA to Congress.
consideration is given to the role of HRS as part of an
integrated easte management systes. Ne suggest that the
Protect Decision Schedule should reflect this potential
delay, perhaps in the discussion of HRS on page 18.

'' C.2.8: OTHER

* CCHENT I.D.: PDSilB5/NRC-fil
Since the licensing process under il CFR Part 60 is central The Department agrees and has incorporated, to the estost
to the NRC schedules and time requirements, we believe all possible,themajorlicensingactivitiesidentifiedbyNBC
tho key steps in this process should be identified in the in the Draft PDS.
ProjectDecisionbehedule.

i
)

1
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* COMMENT I.D.: PDSil85/NRC-129
The prelisinary draft describes the procedures for The narrative section that this consent is directed to has
interaction and prelisinary consultation between DOE and NRC been elisinated free the Draft PDS. The Department and MRC

through the site characterisation period, and the procedural have, however, set to discuss exploratory shaft construction,

agreesent between DOE and NRC that outlines such activities testing, and other site characterisation activities.
(p.38, paragraph 2). We reconsend adding the following Additional interactions are planned in these areas with NRC

passage at the end of that paragraph: over the next several sonths. These interactions have
provided invaluable input to the Department's overall

Prior to SCP subsission, DOE allt be saking decisions on progras planning. This input, along with other available -

long lead-time itens related to exploratory shaft information has been used to initiate certain long lead-time

construction and sealing, in-situ testing, hydrogeologic itens for the exploratory shaft which, in order to seet the
testing and other site investigations. As described in the January 1998 deadline for initiation of operations and

procedural agreement, DOE ullt seet with NRC to describe its acceptance of spent fuel, had to be initiated before SCP

plans for developing the information necessary for issuance and before NRC's views on the sufficiency of those

satisfying NhC licensing requirements, and to obtain HC's plans were received. However, the Department believes that
eleus on the sufficiency of these plans. This interaction the site characterisation progras is flexible enough to
should allom timely NRC guidance before decisions on long accesodate additional consents received during the continued

lead-timeitensaremadeandmajorresourcesareconsitted interactions with HC, before and after SCP issuance,

in order to avoid errors which could result in delays in the
licensing phase.

* C0H D T I.D.: PDSilB5/D01-9ft
It is current Departmental policy that land for hasardous This policy would apply to the three sites that are located,
caste disposal can only be acquired through fee transfer or in part, on BLM land. These sites are the Yucca flountain

persanent congressional withdrawal. Therefore before DOE and Davis and Lavender Canyon sites. The Department has

takes occupancy of any Federal lands aasinistered by this developed a schedule for land withdraual that is shown in
80partment, Congress sust enact a transfer giving DOE fable 1, ites: 21 and 28, of the Draft PDS.

irrevocable responsibility for the property. fine for this '
congressional action to occur sust be factored into the
ProjectDecisionSchedule.

* COM ENT I.D.: PD$fl65/USAF-ffl
WehavereviewedtheproposedProjectDecisionSchedule No response required.

(PDS) and have no reconsended sodifications. We appreciate
pour coordination efforts and look forward to working with
yourstaffasthisimportantprojectcontinuestodevelop.

!
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" C.3.9: SC KDRE HILESTORS/SEOUDCE OF ETENTS

* COH DT I.D.: PDSfl85/NRC-ff3
One of the satters requiring our attention is timely issue The Department agrees that such rulesaling activities would
resoletion. We addressed this previously in our July 31, be appropriate for inclusion in the PDS.
1984 consents on the Draft Mission Plan (Enclosure 3 of,

Mission Plan consents, p. 5). We are considering issue
resoletion through rulemaking in advance of the hearings
required by if CTR Part 68. If such resolution is planned,
it say be appropriate in future modifications to the Project j
Decision Schedule to include silestones for the resolution
of identified issues. We vill be discussing this approach
to issue resolution with your staff.

)

* C0H D T I.D.: PDSil85/NRC-ff4
Revieo of SCPs - It is not clear what is intended by the In the Preliminary Draft, the dates '7/86-8/87' for
dates '7/86-8/87' for milestone I-ile in fable 5-11 (p. 88), silestone I-ile in Table 5-11 (page 88) indicate the time
Reviea and Consent on Site Characterisation Plans and how when NRC's final SCAs will be issued for the first
b y relate to the dates shown on p. 12 for issuance of Site repository (Basalt: 7/86; fuff: 7/86; Salt: 8/87).
Characterisation Plans. This ites should be separated into These individual dates were shown as Hilestone 3c in Table 3
individual silestones for each of the sites to be (page55). We agree with the NRC suggestion that the table
characterized for the first repository. As specified in should show these individual sitestones. 1

fable 3 (p. 55), NBC's final SCA's for these sites would
each be issued within ten sonths of the date of issuance of In the PDPDS, Table 3 (Hilestone 3) also illustrates NRC's
each SCP, under existing regulations. Note that under process for review of the SCPs. As shown on page 55, NRC
existing procedural requirements, NBC's consents on the SCPs would issue a final SCA ten sonths after receipt of each
alltincludeeitheranopinionthatthereisnoobjectionto SCP. If ten sooths is subtracted from the allestones listed
DOE'ssitecharacterisationprogram,orspecificobjections above (Hilestone 3c), the resulting dates would be 9/85 for
toDOE'sproceedingwithcharacterisation(18CPR68.ll(el). Basalt, 9/85 for Tuff, and 10/86 for Salt. These are the

issuance dates for the SCPs, which are listed in Table 1,
Itva 21a of the Draft PDS.

C-19

_________ - - - . _ -



_ _ . - _ _ _ . -

PRELIBINARY DRAFT OCRWE PROJECT DECISION SCHEDULE

CORKUT RESPONSE DOCUMENT

RREAIDOWN RY COMMut CATEG01:Y

::::::::::::::::::::::::::::::::::::::::::::::::: i

i

|
4

C0r.K137 RESPONSE

1............................................................ ............................................................

1
1

* COMMUT I.D.: PDSilB5/NBC-ff6
Revision to Reg. Guide 4.11 - The preliminary draft states The Department agrees and the Draft PDS reflects the NRC's

that a revision of Reg. Guide 4.17 on the format and content proposed silestone dates for Reg. Guide 4.17 and 18 CPR Part
of site characterisation plans mill be issued in draft fors 60.

In either December 1984 or January 1985 and in final fore in
March 1965 (pp. 25, 30, 37, and Bf). As stated in letters
dated December 19,1963 and April 21,1964 from H. J.
Miller, NRC, to J. W. Bennett, DOE, this revision involves
only sinor changes which principally serve to confors the
July 1982 fital version of Reg. guide 4.17 with the slightly
modified scope and terminology called for in NWPA.
Therefore, IRC believes that the existing guidance provides
adequate direction for DOE in preparing SCPs. We reconsend
that in the neond paragraph on p. 30, the fourth sentence
be replaced by the following: 'The revision involves sinor
changes, and the current Reg. Guide 4.17 provides sufficient
guidance for DOE's present purposes. NRC plans to publish a
draft revision of Reg. Guide 4.11 in March 1985, and issue
its final revision after the final rulemaking is completed
to amend if CPR Part 60 procedural requirements to confora
cith WWPA. This final rulemaking is non scheduled for
lovember 1965.*

,
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' COMENT I.D.: PDSf185/NRC-014
PEIS ADOPfl0N - The preliminary draft proposes for NRC The Department believes that silestones that provide for -

to adopt DOF's final environmental impact statements for the NBC's adoption of the TEIS should remain in the Draft PDS as
first and second repository site selections by September they appeared in the PDPDS.
1990 and July 1997, respectively (pp. 42, 54, Bf, and 61).
These dates are both only one sonth after DOE's scheduled
submittal of license applications to NRC. NRC is currently
developing proposed amendaents to if CFR Part 51 which will
establish the procedures for carrying out the Consission's
NEPA responsibilities, including adoption of the DOE IIS and
the timing of this action within the license review period.
NereconsenddeletionofthissilestonefromtheProject
Decision Schedule until such requirements are presulgated.
If DOE feels the EIS adoption should still be included in
theProjectDesignSchedule,wesuggestmodifyingsilestones
1-34a (pp. 42 and 88) and II-23b (pp. 54 and 81) so that the
action required reads "revieu license application, including
adoption of EIS to extent practicable."

DOE should recognise that early interaction to discuss the
latended scope and content of the EIS say be necessary to
facilitate NRC's later adoption of the EIS. Such
discussions should be cospleted well in advance of the
planned issue date of the first DEIS.

* COMENT I.D.: PDSilB5/NRC-f 25
The preliminary draft should be revised in several locations At the June 22,1984 seeting on the Consission's concurrence
to reflect the agreement between the Consission and the decision on the Department's siting guidelines, the
Director of DOE's Office of Civilian Radioactive Naste Department agreed to delete language from paragraph
Management on June 22,1984 that the preliminary 968.3-2-3 related to the timing of the preliminary
determination of site suitability required under Section determination under Section ll4(f) of the HPA. This action
ll4(f) of HPA will t>e made af ter site characterisation has was carried out, and the final siting guidelines do not
been completed. Revisions are required on pp. 4, 36, and sention anything about the timing of the preliainary
53, and a sitestone for this action should be added on pp. determination of site suitability. The Department is
13 and 26. Also, it should not be indicated that Site planning to make a preliminary determination of site
Characterisation Plans will be issued after this preliminary suitability at the time the Secretary recensends three sites
determination is made (p. 37), to the President for site character 1:ation. This is

discussed in the liission Plan and its accompanying Consent
Response Document. THe Missicn Plan, in Yolume II, contains
a note extensive discussion of the timing of the preliminary
determination of site suitability.

,
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* CO M ENT I.D.: PDSf165/NRC-f28
Thepreliainarydraftprovidesabriefoutlineofthemajor The Department agrees ar.4 the Draft PDS reflects this
activities planned during Phase 2, the site characterisation suggestion,

phase (p. 11, second and third paragraphs). The discussion
should be expanded to state that: 1) development of
repository designs allt also occur during this phase; and 2)
laboratory testing of site samples will occur during this
phase, as well as laboratory testing to evaluate the
performance of satorials planned for use as engineered
barriers.

e COM ENT I.D.: PD50185/NBC-133

On p. 29, the second sentence of the first paragraph should The narrative section of the PDFDS that the consent refers
be revised to read, 'Anendments for specific technical to has been elisinated and is, therefore, not included in
criteria related to HLW disposal in the unsaturated tone the Draft PDS.

sere proposed in February 1964 and final amendments are
expected to be published in the spring of 1965.'

* CO MENT I.D.: PDSfl65/NRC-f35
The prelisinary draft proposes fi ~ .o report to Congress As discussed in Section 1.4.3 of the Draft PDS, references

and the President on ' analysis of .sivities undertaken to to Federal agency actions related to the fest and Evaluation
support a TEF" (pp. 45 and 81). We assume this silestone Pacility are not considered in the Draft PDS.
refers to the requirements for such reports under Section
217(f)(3)(B), 'as the Consission considers appropriate.'

* COH Hf I.D.: PDSfl65/D01-fil
The Decision Schedule notes that the SCP for the salt site An explanation as to tLe timing of the issuance of the SCPs

will lag behind the SCP: for the basalt and tuff sites by is found in the Mission Plan.
appreriaately 1 year. The reason fcr this timing should be
explained in the Decision Schedule, and Figure 3 should be
appropriately modified.

* COMENT I.D.: PDSilB5/ EPA-ffl
EPA anticipates the proenigation of its high-level The tables in the Draft PDS have been nodified to reflect
radioactive vaste standards in June 1985. This satter is EPA's current schedule,

discussed on page 24 and is listed on pages 45 and 79. We
reconnend the text be changed to reflect IPA's current
schedule.
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' CO MENT !.D.: PDSI185/ EPA-ff2

The schedule text indicates that exploratory shaft sinking The Department did not latend to suggest that there are two
would begin in March 1987 for a salt site. Based on the distinct " phases" for site characterisation at the Salt
Draft Environmental Assessment for the Davis Canyon Site sites. The EAs describe ' field studies' separate froa
(Dtah) it appears that such activities at salt sites would ' exploratory shaft facility' to distinguish between
involve two phases of characterisation activities. The surface-based investigations from those that will be
first phase is principally borehole drilling and geological conducted underground. Although borehole drilling and
studies. The second phase of characterization involves the geological studies are expected to begin before exploratory
construction of the exploratory shaft as well as continued shaft construction, these two types of activities mill
surface-based geotechnical studies. If these two phases of overlap in time and do not represent separate phases of site
characterization are anticipated to be followed, we suggest characterisation.
that the phases be reflected in the schedule.

* CO M U T !.D.: PDSfl85/D01-ef6
, Figure 1 - IET ACTITITIES AND DECISION POINTS should be The Departaent agrees with this consent. Shaft sinking is

nodified to address the following issues: an lategral part of the alte characterisation process. In
some cases, shaft sinking may follow the initiation of other

B. The ' Sink Exploratory Shafts' block proceeds block 15a site characterisation activities.
" Site Characterisation Activities." This is inconsistent

; with the recently released draft Environmental Assessments
!

(EAs) which include shaft sinking as an integral part of
site character 1:ation activities. In addition, according to
these EAs, shaft sinking follows certain site ,

characterisationactivities'(e.g.,geotechnicaland
environmental investigations) this should be resolved.
(also see consents PDSel85/D01-ff5; PDSilB5/D01-If7;
PDSil65/D01-ff8)

* COM ENT I.D.: PDSel65/D01-fil
In addition, the Decision Schedule indicates that the Although the Department will concurrently seek permits for
permitting process for the salt site is to be completed by drilling boreholes and constructing exploratory shafts, it
March 1981, by concurrently seeking permits for drilling is planned that borehole permits will be obtained prior to
boreholes and constru'eting exploratory shafts. The Decision the shaft permit and that borehole drilling vill begin
Schedule goes on to indicate that construction of the before shaft construction. Inforsation from certain
initial exploratory shaft mill begin in March 1981. As a boreholes (e.g., the boreholes et the shaft locations) is
result, the potential exists for simultaneous connencement needed before the shaft design can be finalised and shaft
of borehole drilling and shaft construction at the salt construction can begin.
site. This timing of characteritation activities does not
appear consistent with scheduling information presented in
the EAs. We believe that is important to carry out borehole
drilling (and other environmental evaluations) prior to,

l shaft construction in order to gather leportant,
site-specific data so that more cosprehensive assessments
say be made of potential adverse or disqualifying conditions
(thus avoiding unnecessary shaft construction with its

, associated capital cosaiteents and environmental ispacts).

f

i
'
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" C.2.ll: SCHEDULE /REf!!W-FERIOD DURATIONS

* COMMENT 1.D.: FD5flB5/NBC-fl2
The schedules presented in the prellsinary draft assume a The Draft PDS reflects the 11 sonth schedule for the

ll-sonth period for NRC's preparation of final Site prepa ntion of NBC's SCAs.

Characterisation Analyses, in accordance with the current
procedural requirements of 10 CFR Part 60. Proposed
anecdaents to these requirements were published by NRC on
January 17,1965 and are provided in Enclosure 2. No have

estinated that these amendments would reduce the time period

for preparation of SCA's to 5 nonths. However, the II-month
schedule should continue to be used for planning purposes
until the schedular ispact of the final version of thesei

amendients has been assessed.

* COMMENT I.D.: PD5fl85/NEC-fl!
IN-5ITU TESTIWG IN SALT - The schedule for in-situ testing the in-situ test durations to support the DEI 5s that are

rhich shows the start of exploratory shaft construction in presented in the Mission Flan are: 24 sonths for Basalt; 26

March 1987 in salt leaves only a short period of testing to months for Tuff; and, 8 sonths for Salt. The Rission Flan

support the Draft EIS. The Draft Hission Plan stated that addresses the site character 1:ation considerations that led
30 sooths would be available for exploratory shaft the Department to select the reference schedules.

construction and in-situ testing in salt: September 1966 to
March 1989 (fol. I, p. 3 A-39, and fol. II, p. 2-20). The
first 19 sonths was for shaft construction and the last 8
sonthswasavailableforin-sitatesting(101.II,p.2-21).
TheFrojectDecisionSchedulewouldnarrowthetotaltime

,

! for exploratory shaft construction and in-site testing to 24
sonths: March 1981 to March 1989 (pp. 12, 37, and 40).'

Assusing the saae 19 sonths for shaft construction as in the
Draft Mission Flan, only 5 sonths would rossin for in-situ
testing with no time for breakout, drift mining, and
equipment installation. This would appear to be an
insafilcient time period to perfors important in-situ tests
in salt, such as heater testing to investigate the
repository-induced thermosechanical loadings on the host
rock and surrounding strata.

The in-situ testing schedules should be addressed in the
Final Rission Flan, including a discussion of what DOE
considers to be a sufficient time period for testly , before
DOErequestsconsitsentstotheProjectDecisionSchedule,

i
!
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* COMENT 1.D.: PDSfl65/NRC-fl2 1
'

DEIS BEYlEW DOE proposes for NRC to subcit cessents on the
See response to consent PDSfl85/D01-820 (page C-26).

Draft Environmental Ispact Statements for the first and
second repository site selections within 2 cosths of
peblication of each DEIS, and for NRC to submit its
prelisinary consents on the sufficiency of site
characteritation and the vaste fore proposal within 7 sonths
of publication of each DEIS (pp. If, 52, Bf, and 81). The
NRC staff does not believe 2 sonths vill be adequate for the
cospletion of the DEIS review. Ilouever, the staff currently
intends to provide the preliminary sufficiency cessents at
the saae time as its comments on the DEIS and believes both
actions can be completed within four months of publication
of the DEIS, provided there is a thorough review and
consultation procese throughout the site characteritation
phase.

* COM ENT 1.D.: PDSil85/D01-ff3
Na are seriously concerned about the time available for the The Department believes that the current estinated durations
research and testing which are necessary to accomplish site for in situ testing are adequate to accomplish site
characterisation. This is especially evident when the first characterisation. As the site characterisation progras
and second repository schedules are compared. For the first proceeds, it may be necessary to change these estimates.
repogitory the marious time available for site

The differences between the time for site characterisation
characteritation is 42 months, yet for the second repository for the first and second repositories are the result of the
53 nonths are scheduled. It appears to us that the first assumptions made about land acquisition and permitting, in
rounG of repository testing vill be a learning process which addition to the estimates for in-situ testing. The first
will roquire sore tise than for subsequent repositories. In repository candidate sites have either relatively long land
adGition, such of the geohydrologic testing which sust be acquisition and State permitting processes (Salt), or
done is on the frontier of the science and sufficient time relatively long in-situ testing durations (Basalt and
sust be available to develop that science. Ne are not Tuff). The second repository schedule assumes both
coafident that 42 nonths is adequate for that purpose. conditions: namely the land acquisition and permitting

process, like a Salt site; and the relatively long in-sits
testing period, like a hard-rock nodius (lasalt and fuff).
The result of these assusptions is that the site
characterisation phase of the second repository's schedule
is about one year longer than for the first repository.

+

/

!
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' COMMENT I.D.: PDSil85/D01-il5
The USGS is included with those agencies which will be See response to consent PDSil85/D01-f20 (below).

requested to provide cessents on the DEIS, No time period Additionally, the issuance date for the FEIS has been
for the review of the DEIS is specified, but the graph on changed to December 1990 to reflect this additional reviev -

page 26 indicates only about 4 nonths lapsed time between time,

the issuance of the DEIS and FEIS. Ne believe at least 90
days'should be made available for review of this complex
technical document. Obviously this would leave very little
time for preparation of the FEIS.

* COMMH f I.D.: PDSil65/D01-12f
The 60-day consent period on the DEIS does not appear to be The Department is planning to provide a three sonth review . ,

adequate, as per our consent on page 29. period for the DEIS.

* COMMENT I.D.: PDSil85/D01-122 7

Iten (17b) - Ne believe the 60-day consent period is not The Department is planning to provide a three sonth review

adequate because of the expected technical complexity of the period for the DEIS.

document.

* COMMENT I.D.: PDSfl85/D01-824
Iten(2b)-Thereferencescheduledatesappeartobein The reference schedule calls for the issuance of SCPs in

j error. The first two SCP's (according to Figure 8) vill be December 1985 for Tuff and Basalt, and in October 1986 for

lasued in late September 1985 and the final one about Salt. The semi-annual reports would continue through early'

October 1986 (Figure 9). Unless the time frase covers only 1991. The NWPA, in Section ll3(b)(3), requires the
the time from first issuance of the original SCP's through Department to report, on a semi-annual basis, to the NRC and

completion of review of the original salt SCP, semiannual a State or Indian Tribe as to the nature and exter.t of site
reviews continue into early 1989. Some clarification would characterisation activities and information developed from

be appropriate. In addition, these very complex documents such activities. The Department will make these seal-annual

0111 require a sinisua of 90 days for adequate review. reports available to interested parties for their
information. The Department, however is not providing for a
formal revleu period for these reports.

* COMMUT I.D.: PDSfl85/D01-132
Iten I-lla does not adequately define the consent period. Iten I-ila in the prelisinary draft was the date of
the dates shown appear to be release dates only. A 90-day issuance. Iten I-llb displayed the date that the consents on

cessent period is probably a siniaun, the SCPs were expected by the Department. The public
consent period will be 90 days.

* COMMUT 1.D.: PDSilB5/D01-133
Iten 1-19b - Again, the review period of 60 days is probably The Department is planning on providing a 90 day review

not adequate. period for the DEIS.

C-26
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* COM ENT I.D.: PDSil65/D01-134
Iten II-17b - The revleu period of 60 days is probably not the Departaeat is planning to provide a 90-day revhu period
adequate, for the second repository DEIS.

.

* COM ENT I.D.: PD$fl65/NEC-ff5
Revleu of SCP: - The reference schedules for silestones 3d, The Department, in the Draft PDS, has used the NRC's
e, and f in Table 3 (p. 55) and Table 5-11 (p. 82) should existing rule as the basis for establishing the silestones
each be noved one sonth earlier for consistency with the related to this activity. The Department provides ten

. current 10 CTR Part 61. Milestone 90 in Table 2 (p. 49) sonths for NRC issuance of the final SCA subsequent to the
correctly shows that NRC's revleu and consent would be issuance of the SCP. The Draft PDS displays separate
complete ten sooths after DOE issues the SCP. Furthermore, silestones for the first and second repository.
the entries of silestones III-3a, c, d, and f in Table 5-11
are not clear. We reconsend separate entries for the first
and second repositories, or deletion of these silestones
since they repeat information in silestones I-IIc and II-9c.

.

** C.2.ll: TRANSPORfATION PROGRAM

'

* CORNENT I.D.: PDSf185/NBC-fl5
TRANSPORTATION - The transportation related activities The transportation activities have been revised in the Draft
diagranned at the bottom of Tigure 1 (p. 4) should be PDS. The Department believes that the revisions clarify the
explained in the text accompanying Figure 1. In particular, meaning of the silestones in question. The silestones have
the seaning of ' performance specifications for transportable been sade consistent and schedules provided.
casks' and 'NRC issue design criteria * should be clarified.
Furthermore, Tigure I contains transportation actions and
decisions ubich do not appear in the transportation progran
allestones (fable 3, p. 611, and therefore have no referen*
schedule. A schedule for these itens should be provided.

I
rically, the dates for silestone III-13e, "NRC revleu Safety

|
Analysis Report Package," do not agree between Table 3 (p. !
61) and Table 5.11 (p. 83). '

* COMUT I.D.: PDSil85/NRC-Il6
TRANSPORTATION PROCEDURAL AGREEMENT - The task title for Appropriate changes have been incorporated into the Draft
sitestone III-13a on page 82 should be modified to clarify PDS. I
that this procedural agreement deals with the certification
process for transportation casks, as stated on p. 61. The '

date of this agreement vae 11/3/83, not 11/3/84 as suggested
on p. 82.

i
6

|
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* CORREBf I.D.: PD5fl65/NRC-134
It would be useful to explain the relationship between the The Department believes that the narrative relating to the

ProjectDecisionSchedeleandDOE'sfransportationBusiness Transportation Subsysten in Section 8 of the Draft PDS, and

Plan listed on p. 61 (silestone 13b). Also, Figure 1 (p. 4) in the recently issued Mission Plan, provides the desired

should indicate how the timeline for transportation clarification.
activities is integrated with the repository development
timeline.

>
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APPENDIX D

ACRONYMS AND DEFINITIONS

ACP Area Characterization Plan
AF Air Force '
ARR Area Recommendation Report
BIA Bureau of Indian Affairs
BLM Bureau of Land Management
CA Construction Authorization
CEQ Council on Environmental Quality
COE Army Corps of Engineers
DEIS Draf t Environmental Impact Statement
Department Department of Energy
DOC Department of Commerce
D0D Department of Defense
DOE Department of Energy
DOI Department of Interior
D0J Department of Jus tice
DOL Department of Labor
DOT Department of Transporta tion
EA Environmental Assessment
EIS Environmental Impact Statement
EPA Environmental Protection Agency
ES Explora tory Shaf t
FEIS Final Environmental Impact Sta tement
FWS Fish and Wildlife Service c

;LA License Application
Mission Plan Mission Plan for the Civilian Radioactive Waste Management

Program (DOE /RW 0005, June 1985)
MOU Memorandum of Understanding
N/A Not Applicable
NLT No Later Than
NRC Nuclear Regula tory Commission
NWPA The Nuclear Waste Policy Act of 1982--Pub. L. 97-425
OCRWM Of fice of Civilian Radioactive Waste Management
OMB Office of Management and Budge t

.

PAS Potentially Acceptable Sites
PDS Project Decision Schedule

IPDPDS Preliminary Draf t Project Decision Schedule
{RCR Regional Characterization Report
|Regula to ry Standard Format and Content of Site Characterization Report iGuide 4.17 for High-Level-Waste Geologic Repositories !SCA Site Characterization Analysis

SCP Site Characterization Plan
Sec re ta ry Secretary of Ene rgy 1

'

' SSR Site Selection Report
|TEF Test and Evaluation Facility

U SDA United States Department of Agriculture
USGS United States Geological Survey
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