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EXECUTIVE SUMMARY

Introduction:

This document has been prepared to present in one place the near and long-term plans for safe
management of SRS SNF inventories until final disposition has been identified and implemented.
This management includes:

Transfer for processing SNF identified as “at risk” in the Interim Management of Nuclear
Materials EIS Records of Decision (ROD),

Receipt of research reactor spent nuclear fuels (SNF) from foreign and domestic sources,
Complete process development of the melt and dilute treatment technology for the
preparation for repository emplacement of SNF which will not be reprocessed, contingent
on decisions to be made in the SRS SNF Management EIS,

Procurement of a treatment and dry storage capability to provide any facilities necessary to
place unreprocessed SNF into a “road ready” form for transportation to a national geologic
repository.

The activities described are consistent with FY 1999 Annual Operational Plan. Summarized
below are highlights, key decision dates, and baseline assumptions of this plan.

Highlights:

The SNF management program will focus on the following activities during the next few years:

Completion of shipments of remaining Mk 16, Mk 22, and miscellaneous spent nuclear
fuels to the SRS Canyons for processing in FY 2002, and shipments of tritium targets to
the Tritium Facilities for recovery of tritium in FY 2000.

Timely and efficient receipt and management of foreign and domestic SNF, primarily in

L-Basin.

Possible deinventory of RBOF by the end of FY 2006.

Design of a proposed Treatment and Storage Facility to be used for deinventory of existing

SRS’ wet storage basins and preparation of the unprocessed SRS inventory into a road-

ready form for eventual shipment to a geologic repository.

Support for the completion of the SRS Spent Nuclear Fuel Management EIS, which will

determine the disposition of the current SRS inventory and expected receipts which have

not been previously designated for processing. This support includes:

- Assessment of alternative treatment technologies which may provide a viable disposition
path for unprocessed aluminum-based spent nuclear fuels when chemical processing
options are no longer available.

- Evaluation of the environmental impacts of a new Treatment and Storage Facility (TSF),
estimated to be available in 2005.
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Key Decision Dates
The following key decisions will determine future program direction:
e DOE decisions on additional materials requiring canyon processing.  Supporting
documents include:
- Nuclear Materials Processing Needs Assessment 1QFY 1999
- Study of the Nonproliferation Implications of Proposed Management 1QFY 1999
Alternatives for Aluminum-based Research Reactor Spent Nuclear Fuel
» SRS SNF Management EIS Record of Decision: FY1999
Figure 1 illustrates the projected SNF inventory management plan based on current off-site

receipt schedules, wet basin deinventory rates, and Treatment and Storage Facility and repository
availability.

35000
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Dry Storage Capacity

L-Basin Capacity

25000 +

20000 +

15000 -

RBOF Capaci Dry Storage Inventory
Wet Storage Inventory

10000 -
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Figure 1 SNF Inventory Management Plan

Figure 2 illustrates the components of the projected cask handling capacity which will be required
to accommodate all anticipated SNF movements. Shipments to the repository are assumed to
begin in 2015 with 30 kg U-235 per canister. (The actual quantity of U-235 allowed in each
canister will be determined by the repository waste acceptance criteria). Repository shipments
rates are assigned at 18 casks per year containing 9 canisters each, which is the current allocated
rate for emplacement of all DOE SNF. At this rate, which assumes SRS SNF receives first
priority for emplacement, which is unlikely, SRS deinventory would occur about 2021, with
further cask movements at a rate equivalent to fuel receipts. Actual rates will be determined at a
future date by factors such as: emplacement priority, treatment required to meet the repository
waste acceptance criteria, etc.
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Figure 2 SNF Transfer Activity

Key Assumptions

Baseline Plan:

Transfer "at risk" SNF to Canyons for processing per the Records of Decision for the
IMNM EIS. A decision will be made in the SRS SNF Management EIS ROD whether to
process SNF identified as problematic in the Research Reactor Task Team Report (Table
5.2-1). Unprocessed basin inventories will be managed in existing wet storage basins until
they can be treated and placed into new dry storage, contingent upon disposition decisions
to be made in the SRS SNF Management EIS ROD in 1999.

Combined foreign and domestic research reactor spent nuclear fuel receipts sustained at
no ‘more than 7 casks per month between 1996 and 2009. Domestic SNF receipts will
continue until at least 2035.

On-site transfers from RBOF to L-basin and from RBOF, K, and L basins to the canyons
and the Tritium Facilities are planned.

Deinventory and retirement of RBOF in FY 2006 is assumed. (A study is underway to
determine whether and when the deinventory of RBOF would be appropriate.)

The TSF will be constructed in 105-L and will be operational in FY 2005. Delay could
require additional storage racks in L-basin or extending operations in RBOF at
approximately $20 million per year. Cask receipts for TSF will be handled through
L-basin.

Exchange of SRS SS/Zr-clad SNF for INEEL aluminum-based SNF begins in FY 2010.
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* The schedules in this Plan are sensitive to assumptions about off-site (DRR and FRR)
receipt rates, on-site transfers from RBOF to L-basin and from wet storage to dry storage,
shipment of Mk 16/22 elements to canyon facilities per approved schedules, exchange of
SS/Zr fuels at SRS for aluminum-based fuels at INEEL, and availability of the Treatment
and Storage Facility and the repository.

Required Funding:
Fiscal Years 99 00 01 02 03 04 05 06 07 08
Dollars ($M):
K Area/Basin 29 30 31 22 23 24 24 25 25 25
L Area/Basin 36 37 40 39 42 41 45 44 45 46
RBOF/Basin 19 20 21 21 22 22 23 23 6 1
Subtotals 84 87 92 82 87 87 92 92 76 72

Est. Manpower (FTEs) 641 621 649 602 602 602 602 602 493 463

TSF Facility:

Line-item TPC 3 15 3 3 66 67 67

Alt. Tech. / TSE Ops 9 5 2 2 2 2 21 20 20 21

Subtotals 12 20 5 5 68 69 88 20 20 21

K-Area Materials Stg.

KAMS TPC 25 19

KAMS Ops 2 2 2 2 2 2 2 3 3

Subtotals 25 21 2 2 2 2 2 2 3 3

Detritiation Facility

TPC/Ops 2 5 4 3 3 3 3 3 3

TOTALS ($M) 123 133 103 92 160 161 185 117 102 96
+ (FTEs)* 943 846 728 681 1061 1061 1180 771 657 607

Other Expenses ($M)

Security (WSI) 14 20 20 21 29 30 30 31 30 31

DOE Prog Mgmt "5 5 5 5 5 5 5 5 5 5

* Estimated manpower for FY03 - 05 include estimates of subcontracted construction personnel.

Table 1 Forecast Funding and Manpower
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Assumptions:

1.

The estimated costs provided above are used for planning purposes and were derived using
the Savannah River Site FY 1999 Annual Operational Plan as the beginning basis. Out-
year budget requirements were estimated by factoring detailed out-year program planning
assumptions and schedules (Section 3.1) against this AOP baseline. Actual budget
estimates will be developed and approved by WSRC and DOE during the appropriate AOP
budget cycle.

. These estimates reflect “Budget Outlay” (BO) only.

. The escalation factor applied to SRS Spent Fuel Storage Division estimates is 2.7% and 1s

consistent with Accelerating Cleanup Plan update guidance.

. TSF Operating expenses were escalated to FY 2005 from FY 1998 base-year dollar

estimates used in the May 1998 Cost Study.

. The manpower estimates for FY 2003 - 2005 include estimates of subcontracted

construction personnel.
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1.0 BACKGROUND AND INTRODUCTION

This document is intended to present in one place the near and long-term plans for
management of SRS SNF inventories. These plans are based on current DOE direction and on
assumptions of future program funding and progress; they are obviously subject to change.
Accordingly, this document will be updated periodically. The Baseline activities and costs for
spent fuel management which are given in this Interim Management Plan are consistent with
the FY 1999 Annual Operational Plan.

The core of this plan is a description of the implementation strategy for managing SRS spent
fuel, based on a few key assumptions. It assumes limited processing through the end of the
94-1 window as per the IMNM EIS Record of Decision (ROD), with limited additional
processing to occur as a result of the SRS SNF Management EIS ROD. It further assumes
spent fuel which is not processed will be prepared for dry storage in the proposed Treatment
and Storage Facility, pending shipment off-site for disposal in a geologic repository. The plan
provides reactor basin inventory projections by year, a Level I schedule of SNF spent fuel
management activities, a discussion of unresolved issues, and brief discussions of contingency
plans.

1.1 Changes from FY 1998 Interim Management Plan

The following are significant changes in this Plan from the SRS FY 1998 Spent Nuclear Fuel
Interim Management Plan, published January 1998:

¢ A recommendation was made to DOE that melt and dilute technology be used to treat for
disposal the aluminum-based SNF which is not stabilized using conventional chemical
processing. An FY 2000 project has been validated, for design only, to implement the
melt and dilute process inside the 105-L building. Road-ready storage of the treated SNF
would be provided outside the facility in dry modular storage. The project would become
the Treatment and Storage Facility (TSF).

* Current plans assume the deinventory of RBOF by 2006 and continuing operation of
L-basin in conjunction with the TSF. (Future basin operation strategy is the subject of a
study, currently in progress).

e The quantity of Foreign Research Reactor SNF expected for receipt is currently
approximately 12900 assemblies, down from the original 17800 assembly estimate, based
on the stated plans of some countries not to participate in the program. This quantity is
subject to further change during the 13 year return window (1996 - 2009).

* Processing of Mk 22 SNF through H Canyon continues. However, as a result of further
development of the 94-1 processing schedule, the completion of the dissolution of the
remainder of the 94-1 SNF (Mk 16, Mk 22, and miscellaneous SNF) is now projected to
be delayed approximately 1 year, until early FY 2002.
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2.0

SNF MANAGEMENT STRATEGY AND DRIVERS

SNF Program Strategy

The purpose of this plan is to outline near-term actions (over the next ten years) and long-term
goals for management of SRS spent nuclear fuel. The SRS Spent Nuclear Fuel Program
strategic objectives are as follows:

L 4

2.1

Complete the stabilization of the remaining SNF identified as “at-risk” in the IMNM EIS
Records of Decision, and the planned deinventory of all SNF in storage in the K and
RBOF storage basins.

Receive and manage foreign and domestic research reactor aluminum-based fuel in the
L-reactor storage basin, and for a limited time in RBOF, safely and without incident.

Complete the development of the melt and dilute treatment technology, in order to prepare
spent fuel which is not processed in the SRS canyons for ultmate disposal in a geologic
repository.

Proceed with design of a Treatment and Storage Facility to receive, treat, package, and
safely dry store the spent fuel in a "road-ready" form awaiting availability of a geologic
repository. This will permit the deinventory and eventual decommissioning of the RBOF
storage basin. (Note: Decisions regarding the environmental consequences of the
alternative technolog(ies) and the proposed Treatment and Storage Facility will be made in
the SRS SNF Management EIS ROD.)

SNF Program Drivers - NEPA

2.1.1 INEL PEIS/ROD

The Programmatic Spent Nuclear Fuel Management and Idaho National Engineering Laboratory
(now INEEL) Environmental Restoration and Waste Management Programs Final EIS Record of
Decision was issued on May 30, 1995. The key SRS impacts from this decision are as follows:

Consolidation of aluminum-based SNF at SRS

- Shipment of-aluminum-based fuel elements from U.S. universities, other DOE and other
U.S. Government sites to SRS, most by 2014.

- Shipment of aluminum-based Foreign Research Reactor (FRR) spent fuel elements to
SRS, if receipts of FRR SNF were resumed by the FRR SNF EIS

Consolidation of non-aluminum-based SNF at INEEL
- Shipment of non-aluminum-based SNF inventory at SRS to INEEL.
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2.1.2 IMNM EIS/ROD

The relevant Interim Management of Nuclear Materials EIS Records of Decision were issued on
12/12/95, 2/8/96, and 4/2/97. Key SRS impacts from these decisions are as follows:

* Process Mk31 targets and existing canyon solutions

« Process MK 16/22 SNF, TRR SNF, one EBR-II canister which was leaking, and
miscellaneous “at risk” SNF and targets.

2.1.3 FRR SNF EIS/ROD

The Nuclear Weapons Nonproliferation Policy Concerning Foreign Research Reactor Spent
Nuclear Fuel EIS Record of Decision was issued on May 13, 1996. Key SRS impacts from this
decision are as follows:

« Return up to approximately 17800 FRR SNF elements to SRS between 1996 and 2009.
(Note: Current projections call for receipt of approximately 12900 elements, based on the
stated plans of some countries not to participate in the program.)

» Receive high and low-enriched target materials currently in liquid form containing 0.6
MTHM. The original target materials would be similar to the source of Sterling Forest
Oxide, currently stored in RBOF.

+ Initiate accelerated development of alternative treatment and/or packaging technologies
intended to prepare aluminum-based SNF for repository emplacement. Implement this new
technology, if possible, by 2000.

* Process any FRR SNF which presents a health and safety concern while canyon
stabilization of at-risk materials is in progress, in accordance with the Records of Decision
for the IMNM EIS.

» Initiate a study examining the proliferation risks, costs, and timing associated with a
decision to chemically separate some of the FRR SNF. (The cost study was issued July
1997, revised December 1997, and supplemented May 1998. A draft of the proliferation
study is currently in review and is expected to be available in early FY 1999.)

2.1.4 SRS SNF Management EIS

The Notice of Intent for the SRS Spent Nuclear Fuel Management EIS was signed on
December 23, 1996 and released to the public in the Federal Register on December 31, 1996.
The draft EIS is expected to be released for public comment in FY 1999. Key decisions from
this document will be as follows:

¢ Determines the environmental consequences of a proposed SNF Treatment and Storage
Facility, recommended by the June 1996 Research Reactor Task Team report.
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* Determines the disposition of all of the SRS aluminum-based SNF inventories (including
new domestic and foreign receipts) which were not designated for processing by the
IMNM EIS Records of Decision or which were designated as programmatic materials with
no disposition identified.
- Identifies additional spent nuclear fuels which should be reprocessed while the canyons
are operating to stabilize at-risk materials identified in the IMNM EIS RODs.
- Supports a decision on implementation of alternative disposition technolog(ies) for
preparing SRS aluminum-based spent nuclear fuel for geologic disposal.

2.2 Other Program Considerations

2.2.1 Research Reactor Task Team Report

The Record of Decision for the Foreign Research Reactor SNF EIS states that the DOE will
aggressively seek alternatives to conventional chemical processing for disposition of aluminum-
based fuel with a final selection of a technology and implementation, if possible, by the year
2000. In alignment with this expectation, DOE sponsored a Task Team in the Spring of 1996 to
evaluate eleven potential alternative technologies for aluminum-based fuel disposition under four
criteria: 1) confidence in success, 2) cost, 3) technical suitability, and 4) timeliness. The Task
Team recommended' the simpler technologies be evaluated as potential alternatives to
conventional chemical processing. Proposed alternative disposition technologies were: Mass
limited direct disposal or co-disposal with HLW glass logs in repository waste packages, or
co-disposal of isotopically diluted (either mechanically or by melting) fuel.

The Task Team recommended some specific SNF (Tables 5.2-1 and 5.2-2, see Appendix B) be
considered as candidates for conventional processing because they would be problematic for
repository disposal, would require costly additional treatment or characterization, and/or because
the potential release of fission products from them to the wet basins is a “potentially significant
health and safety concern”. The disposition of these fuels has been evaluated as part of the SRS
SNF Management EIS.

2.2.2 National Research Council Study

The National Research Council recently completed a study of the treatment options under
investigation by the DOE for the disposal of research reactor aluminum spent nuclear fuels® .
The study consisted primarily of the reexamination of the findings of the Research Task Team
Report mentioned above, and the assessment of the adequacy of the technology development
activities underway at SRS. The Council identified three primary tasks to be performed in the
study:

' DOE, Technical Strategy for the Treatment, Packaging, and Disposal of Aluminum-
Based Spent Nuclear Fuel - A Report of the Research Reactor Spent Nuclear Fuel Task
Team, June 1996.

2 National Research Council, Research Reactor Aluminum Spent Fuel - Treatment Options for
Disposal, National Academy Press, Washington, D.C., 1998.
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+ Examination of the set of technologies chosen by DOE and identification of other
alternatives that DOE might consider;

« Examination of the waste-package performance criteria developed by DOE to meet
anticipated waste acceptance criteria for disposal of aluminum spent fuel and identification
of other factors that DOE might consider; and

» To the extent possible given the schedule for (the) project, an assessment of the cost and
timing aspects associated with implementation of each spent nuclear fuel treatment
technology.

After completing the study, the Council concluded the following:

- The DOE identified a reasonably complete list of disposition alternatives for study.
~ - The methodology used to screen and rank the treatment alternatives was appropriate for the
degree of technical maturity and the amount and quality of available data.

- The primary (melt and dilute) and backup (direct co-disposal) treatment options are likely to
work as described and produce acceptable waste forms.

- The DOE should give more careful consideration to the use of the conventional
reprocessing option as there appear to be several technical advantages to this option over
the others considered.

- All important waste-package performance criteria have been identified, although many of
the waste acceptance criteria are preliminary and could change significantly as waste
package and repository designs are refined.

- The work underway at SRS appears properly focused and appropriate to demonstrate
conformance with the waste acceptance criteria, despite the fact the waste acceptance criteria
are poorly defined and may be subject to significant change.

- The cost and schedule estimates are suitable for comparison of the options and selection of
one or more preferred alternatives.

- The cost and schedule estimates are not, however, suitable for budget planning purposes
because the schedule estimates are ambitious, are limited by the lack of conceptual designs
for some of the treatment facilities and because some of the process steps have not yet been
demonstrated to work for aluminum spent fuel, and because the cost estimates do not
consider the impacts of program delays on costs and schedules.

2.2.3 Nuclear Regulatory Commission Review

The Nuclear Regulatory Commission performed a review” of the technical program underway at
SRS to examine the interim storage and disposal of aluminum-based spent nuclear fuel. In
general, the NRC report of the review was favorable, concluding that “based on current
information, the staff believes that both the direct co-disposal and melt-dilute options would be
acceptable concepts for the disposal of aluminum-based research reactor SNF in the repository.”
The review did, however, recommend additional testing and analyses which the NRC felt would
be required to fully address issues related to the performance of the direct co-disposal and melt-
dilute waste forms in the repository preclosure (including interim dry storage) and postclosure
environments. DOE/WSRC subsequently met with the NRC to develop an action plan to

? Nuclear Regulatory Commission, “Review of the Technical Issues Related to Interim Storage
and Disposal of Aluminum Based Spent Nuclear Fuel”, NRC-02-97-009, June 5, 1998.
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respond to and implement their recommendations. These actions are being followed as part of
the continuing involvement of the NRC in the SRS technology development program.

2.2.4 Alternative Cost Study

In December 1997, WSRC completed a cost study* which evaluated the costs of ten alternative
technologies (co-disposal, melt and dilute, press and dilute, electrometallurgy, dissolve and
vitrify, glass material oxidation and dissolution system (GMODS), plasma arc melting,
conventional (canyon) processing followed by co-disposal, conventional processing followed by
melt and dilute, and conventional processing followed by processing in a new smaller facility)
based on assuming “privatized facilities.”

In this study, of the ten alternatives, processing followed by co-disposal of the minimal receipts
scheduled post-2010 produced the lowest total life-cycle cost, approximately $2 billion.
Processing followed by Melt and Dilute was $100 million higher. Grouped about $200 - 300
million higher were (in order): melt and dilute, direct co-disposal, and total processing. Press
and dilute was about $500 million higher. Electrometallurgical processing and the three
vitrification technologies (Plasma Arc, GMODS, and Dissolve and Vitrify) were $1.2 - 1.7
billion higher than the processing/co-disposal alternative.

In the Spring of 1998, WSRC proposed that the L-Reactor building be modified for a melt and
dilute process as opposed to building a “greenfield” facility. A preconceptual cost estimate’ was
developed to support this proposal.

As a result of this proposal, and a DOE-HQ-conducted independent review of the December
study, WSRC was requested to evaluate additional cases®’® based on a standard Line-Item
project, assuming currently expected receipts, a 25% percent reduction in receipts, delays of 2
1/2 and 4 years for HEU blend-down, and revisiting the estimate of value of recovered uranium.
Life-cycle costs were evaluated on a discounted (7% and 3.8%) as well as a constant dollar
basis. Processing followed by Co-Disposal at INEEL of remaining receipts was found to have
the lowest cost on a constant dollar basis ($1.2B vs $1.9 - $3.3B) and also on a discounted
basis. However, this alternative is not consistent with the Department’s recent programmatic
decisions and agreements regarding SNF management and therefore will not be evaluated in the
SRS SNF Management EIS. Treatment of the SNF inventory by Melt and Dilute in a facility
installed in 105-L, which is the current disposition planning basis, was estimated to cost
approximately $1.95 B.

*WSRC, Savannah River site Aluminum-Clad Spent Nuclear Fuel Alternative Cost Study Rev
1(U), WSRC-RP-299 REV 1., December 1997.

SWSRC, Preconceptual Design Package Spent Nuclear Fuel Transfer and Storage Services
Savannah River Site — Building 105-L, G-CDR-L-001 Revision B, March 1998.

¢ DOE, Memorandum, C.E. Anderson to W. G. Poulson, “Request for Additional Cost Studies
on the Alternative Technologies and 105L Alternative”, April 28, 1998.

"WSRC, Revision of Savannah River Site (SRS) Aluminum-clad Spent Nuclear Fuel (SNF)
Alternative Cost Study (U), SPM-SPI-98-0066, October 29, 1998.

® WSRC, Savannah River Site Aluminum-clad Spent Nuclear Fuel Alternative Cost Study —
Addendum (U), WSRC-RP-97-299 REV. 1 ADD.1, May 1998.
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2.2.5 Accelerating Cleanup-Paths to Closure

Assistant Secretary for Environmental Management A. L. Alm directed the development of a
ten-year plan detailing SRS plans for stabilization of nuclear material inventories and
remediation of site facilities. This plan, which is now known as the Accelerating Cleanup-Paths
to Closure (ACPC), is intended to supersede the pre-existing 5-year planning activity with the
vision of maximizing cost-effective program accomplishments (stabilization/remediation) within
a ten-year planning window. The Baseline activities and costs for spent fuel management which
are given in this Interim Management Plan are consistent with the FY 1999 Annual Operational
Plan and, where applicable, with the January 1998 SRS ACPC update. Changes to the facility
assumptions which have occurred since January 1998 will be included in the next ACPC update,
scheduled for January - April 1999.

2.2.6 Interaction With Other SRS Missions

The SNF receipt, storage, and disposal mission shares common facilities with several other
on-going SRS initiatives, creating the potential for an indirect impact on the SNF program. The
major programs discussed below are or will be located within the reactor buildings.

» The DNFSB 94-1 materials consist of irradiated materials stored in the fuel storage basins.
Unirradiated Highly Enriched Uranium (HEU) is also stored in the K Reactor building.
Additional minor quantities of HEU may be received at SRS for storage with the existing
SRS inventories. Disposition of the irradiated materials is discussed in Section 3.4.
Several options for the use and/or disposal of the HEU are currently being evaluated and
were identified in the Record of Decision for the Disposition of Surplus Highly Enriched
Uranium Final EIS (Ref. 4).

» A portion of the 105-K Reactor building will be used for temporary storage of plutonium
from Rocky Flats, pending availability of the new Actinide Packaging and Storage Facility
(APSF) now under construction in F Area. Use of temporary storage facilities in 105-K
will permit early deinventory of fissile materials from Rocky Flats, resulting in substantial
savings for the DOE.

» Negotiations with a commercial organization are underway which may result in the
installation of a new heavy water processing system in the assembly area of 105-L. This
system would be used to purify and detritiate 900 metric tons of the SRS inventory of
heavy water for subsequent sale for use as reactor moderator/coolant. At the completion of
the six-year mission, the facility would be decommissioned and returned.

2.2.7 Interaction With DOE National SNF Program

The SRS SNF Program maintains a close working relationship with other DOE Sites which
manage DOE SNF, and in particular with the DOE National SNF Program office at the Idaho
National Engineering and Environmental Laboratory (INEEL). Coordination of effort through
National SNF Program working groups assures cost-effective utilization of limited DOE resources
and eliminates duplication of effort at the Sites. An example would be the development
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of implementation plans for the RW-0333P Quality Assurance Program, which regulates the
acceptance criteria for the proposed geologic repository.

There are top-level documents prepared by the National SNF Program which broadly define the
goals and objectives of the DOE SNF Program. These include DOE/RW-0333P, “Quality
Assurance Requirements and Description for the Civilian Radioactive Waste Management
Program”, the DOE-Owned Spent Nuclear Fuel Technology Integration Plan, the DOE-Owned
Spent Nuclear Fuel Strategic Plan, the Spent Nuclear Fuel Program Requirements Document,
and others. SRS SNF Program documents, including this Plan, are consistent with those
documents, unless they have been superseded by new guidance.

In support of the National SNF Program, the SRS SNF Program has responsibility for
aluminum-based SNF from foreign and domestic research reactors. Current plans call for all
DOE aluminum-based SNF to be shipped to SRS for management and eventual disposition. The
SRS SNF Program is responsible for the development of technolog(ies) for the safe management
of aluminum-based SNF while in wet or dry storage, and for the development of the appropriate
disposition for these SNF.

2.2.7.1 Complex-wide Environmental Management Integration

A national integration activity is underway, aimed at coordinating the material disposal plans
under development at the various DOE complex sites. This Complex-wide Environmental
Management Integration activity produced alternative disposition plans in an effort to reduce
costs and accelerate the clean-up of the wastes generated during the Cold War. Included in these
plans were proposals to coordinate the development of technologies for preparation of SNF for
eventual emplacement in a geologic repository, and to avoid, where appropriate, the duplication
of facilities for the treatment and storage of SNF. The SRS SNF disposition map generated as
part of this effort is provided in Appendix B.
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3.0

3.1

BASELINE PLAN

Baseline Plan Assumptions

Program budgets for FY 2000 and beyond are not yet firm. The following are detailed planning
assumptions, based on proposed facility operations and funding requirements.

General Assumptions:

I.

Assume processing of "at risk" SNF per the Records of Decision for the Interim
Management of Nuclear Materials Environmental Impact Statement (EIS). In addition to
the "at risk" fuels, fuels noted as problematic in the Research Reactor Task Team Report
(RRTT Report, Table 5.2-1; See Appendix B) will be considered for processing in F and
H Canyons. Additional powdered fuel to be received as a result of the FRR EIS (RRTT
Report, Table 5.2-2; See Appendix B) and other current and future SNF inventories will
be considered separately. Actual disposition decisions will be made in the Record of
Decision for the SRS SNF Management EIS. The independent DOE sponsored study on
the non-proliferation implications of processing will not preclude processing during the
94-1 window.

. Assume the receipt of approximately 12900 aluminum based SNF and target assemblies

at SRS from foreign countries as specified in the FRR SNF EIS Record of Decision,
(except deleting SNF from France, Belgium, Iran, Pakistan, South Africa, and HFR
Petten - Netherlands), beginning in FY 1996 and continuing for 13 years.

. Assume the receipt of aluminum-based SNF from domestic research reactors continues

through 2035.

. Assume the receipt of aluminum based SNF from the Idaho National Engineering and

Environmental Laboratory (INEEL) starts in FY 2010 and the shipment of
zirconium/stainless steel clad SNF from SRS to INEEL starts in FY 2010.

. Most incoming fuel will be stored in L-Reactor Basin. RBOF will be used for the receipt

of casks which are not compatible with L-basin (e.g., TN 7/2 casks), are better suited to
unloading in RBOF, and/or to support unscheduled outages in L-basin. Negotiations are
underway to phase-out the receipt of casks which cannot be accommodated in L-basin.
Transfers from RBOF to L-basin will be completed as the work-load permits. Projected
receipts and transfers are for planning purposes only and may change due to numerous
conditions beyond the control of DOE or WSRC.

. Processing plans are consistent with the current Phased Canyon Strategy -Visionary

Roadmap (see Appendix B). This strategy assumes operation of both F and H Canyons
for the processing of SNF.

. Resources, costs and available headcount reflect the FY 1999 Annual Operating Plan and

the SRS January 1998 Accelerating Cleanup - Paths to Closure update.
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8.

10.

The SRS Spent Nuclear Fuel Management EIS for management of spent fuel not
currently covered by an EIS will be completed in FY 1999. The Record of Decision for
this EIS will not preclude some level of processing in the 94-1 window.

. Research and development are establishing parameters for direct disposal and melt/dilute

options. Melt and dilute is the current planning basis. NRC “review comments” on the
alternative treatment technology development will be solicited.

A new Treatment and Storage Facility will be available in the 105-L building by the end
of FY 2005.

K-Area:

11.

12.

Four-shift operations will continue in K Area until deinventory of irradiated nuclear
materials is completed. Around-the-clock operation of the K Control Room, supporting
building surveillance and maintenance activities for K and L reactor facilities, will
continue until deinventory of all SNF, Pu, HEU, and Heavy Water is complete.

Deinventory of Mk 16 and Mk 22 SNF (94-1 materials) will be completed during
1QFY 2001 with all other nuclear materials removed shortly thereafter.

13. Shipments of tritium targets to the Tritium Facilities will be completed by 2QFY 2000.
L-Area:
14. Operations are assumed to continue indefinitely in L-basin. With the assumption the

15.

16.

17.

Treatment and Storage Facility (TSF) would be located in the 105-L building, L-basin
would be used for the receipt and temporary storage of all incoming SNF, pending
transfer into the TSF.

L-basin will receive foreign and domestic research reactor SNF at a rate of up to 7 casks
per month. Transfers to deinventory RBOF will be completed during periods when off-
sitte. SNF is unavailable. Additional storage racks may be required in L-basin to
accommodate all receipts.

Four-shift operations will continue in L-basin throughout FY 1999. Basin personnel
support both K and L basin activities.

Deinventory of Mk 16 SNF (94-1 materials) will be completed by December 2001.
Transfer of the remaining inventory into the TSF will begin in 2005. However, as
L-basin will be used for future receipts into TSF, some wet storage inventory will likely
be maintained.
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RBOF:

18. The RBOF inventory will be transferred to L-basin, except pending NEPA decisions, a
portion of the inventory may be transferred off-site or to the canyons for processing.
RBOF deinventory is currently assumed to be completed by 2QFY 2006, pending the
outcome of a basin utilization study currently in progress. By that time, all off-site SNF
receipts must be in casks which can be accommodated in L-basin.

19. Two-shift operations will continue in RBOF through FY 1999.

20. The capability to regenerate resins for portable deionizers will be maintained at least until
2QFY 2006.

Treatment and Storage Facility:

21. Critical Decision 1 (CD-1) has been approved for the FY 2000 Treatment and Storage
Facility design-only Line Item Project to be located in 105-L building. The design
contract will be awarded in FY 2000, construction will begin in FY 2003, and the facility
will be ready to receive SNF by 3QFY 2005.

22. The Treatment and Storage Facility will include new dry storage.

3.2 Storage Operations

Spent nuclear fuel is currently stored in three water-filled storage basins: K and L-reactor storage
basins, and RBOF. (P-basin was previously deinventoried to K and L-basins, minor quantities
of non-fuel components are stored in C-basin). The vulnerabilities associated with the wet
storage basins have been mitigated, including improvements in water chemistry control to
provide a good storage environment for aluminum-based SNF, upgraded level detection
systems, and upgraded RBOF seismic qualification category (PC2 te PC3). All storage basin
safety documentation has been updated, as well.

Some of the facilities used for the management of SNF will also be used for other missions (105-
K and L), creating the potential for logistics conflicts among missions (e.g., construction
activities, increased facility populations, enhanced security requirements, etc.) Diligence will be
required to insure these potential conflicts are minimized.

Figure 3-1 illustrates the deinventory plan for the wet storage basins. (Note: Inventories in
Figure 3-1 do not include tritium targets or miscellaneous non-fuel components.)
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Figure 3-1 Wet Basin Deinventory Plan

The following describes plans for the operation of the facilities used in the management of spent
nuclear fuels.

3.2.1 105-K Building

The K-basin is being used for storage of production reactor SNF and miscellaneous SNF and
targets pending shipment to H-Canyon for processing, and tritium targets pending shipment to
the Tritium Facilities. Cobalt slugs stored in K-basin, which are included in the miscellaneous
SNF scheduled for processing, will be transferred to L-basin for consolidation with the larger
quantity of similar material already in storage. Current plans will result in K-basin deinventory
in FY 2001.

Unirradiated HEU is currently stored in the 105-K Building. Additional storage capacity may be
added to accommodate HEU currently stored at other DOE Sites. Disposition of this material
was covered in the Record of Decision for the Disposition of Surplus Highly Enriched Uranium
Final EIS dated July 29, 1996 (Ref. 4). A small quantity of slightly irradiated research reactor
SNF from Uruguay has also been placed into dry storage in 105-K. Disposition of this material
will be covered by the Record of Decision for the SRS SNF Management EIS.

Heavy Water is currently stored in drums and tanks in 105-K and in drums in 105-13K. In
addition, the HW currently stored in tanks in 105-C and P will be relocated to K and L areas.

K-Area Material Storage (KAMS):

Increased plutonium (Pu) storage capacity is needed at SRS to support the early movement of Pu
metal and oxide material from Rocky Flats to SRS prior to APSF operation. Building 105-K
will be modified to provide interim storage (approximately 10 years) of Pu until an alternate
disposition is identified. The upgrades to Building 105-K will provide interim capability to store
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Pu in type 6M, type 9975, and type 9517 shipping containers. Approximately 2100 additional
type 9975 or 9517 shipping containers will be procured as part of the program. Facility
modifications will include the security upgrades required for storage of Category 1 Special
Nuclear Material; the physical security requirements for assembly storage operations and some
facility surveillance and maintenance activities will also increase.

Container receipt and storage operations are scheduled to begin 2QFY 2000 with completion in
early FY 2002. Starting in early FY 2002, containers of non-3013 packaged material will be
transferred to APSF for repackaging; a portion of these containers will be returned to K-Area. In
FY 2008, material will be shipped to a Material Disposition Facility where the Pu will be either
converted to mixed oxide fuel (MOX) for use in commercial nuclear reactors, or vitrified with
high level waste glass for disposal. All inventory in K-area will be removed by the end of
FY 2010.

A high-level schedule of K Area activities and an associated manpower summary chart are
provided in Appendix A.

3.2.2 105-L.Building

Current plans call for 105-L to be the primary SNF receipt and storage facility. Recent projects
in L-basin have installed racks which will permit storage of up to approximately 9200 MTR-type
and 60 HFIR SNF eclements. (Additional storage capacity is available for SNF from SRS
reactors). Additional storage racks will likely be required. A dedicated cask decontamination
facility and an LWT cask unloading capability are now operational. These upgrades permit L-
basin to be used for most domestic and foreign SNF receipts. RBOF will be used temporarily
for receipt of casks which cannot be accommodated in L-basin, but by 2006, all off-site SNF
will be required to be received in casks compatible with L-basin. L-basin will provide the cask
receipt capability for the proposed TSF and will be used for limited storage of SNF, pending
transfer into the TSF.

Treatment and Storage Facility:

In April 1998, DOE gave approval for an FY 2000 design-only line-item project to provide an
alternative treatment process and storage facility for aluminum-based SNF at SRS. The approval
directs WSRC to continue conceptual development of the melt and dilute treatment technology,
utilizing the 105-L reactor building to house this new process rather than constructing a new
facility.

As currently envisioned, casks containing SNF would be received through the existing cask
receipt area of L-basin, unloaded underwater, and the SNF placed into underwater storage racks.
The SNF would later be transferred into the melt and dilute treatment facility, which would be
installed in the 105-L process room (where the L-reactor vessel is located). The SNF would then
be melted together with depleted or natural uranium in an induction furnace, resulting in an ingot
with an enrichment of less than 20% U-235. These ingots would be placed into stainless steel
canisters for “road ready” storage either inside or adjacent to the 105-L building. These canisters
would eventually be shipped to a geologic repository for emplacement with DWPF high level
waste glass canisters.
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Heavy Water Detritiation:

Heavy Water is currently stored in drums and tanks in 105-L. Additional heavy water, currently
stored in tanks in 105-C and P, will be relocated to K and L areas.

Current plans call for the installation of a heavy water detritiation facility in the assembly area of
105-L. This facility will be designed, fabricated, and tested, then shipped to SRS for installation
and operation by WSRC personnel. Approximately 900 metric tons of heavy water will be
processed and sold for use as reactor moderator/coolant. At the completion of the 6-year
processing mission, the facility will be shut-down, and removed. The facility is expected to
begin operation in FY 2002.

A high-level schedule of L Area activities and an associated manpower summary chart are
provided in Appendix A.

3.2.3 RBOF

Current plans call for phase-out of operations and deinventory of the RBOF facility by the end of
2006, based on the current schedule for development of a Treatment and Storage Facility. A
basin utilization strategy evaluating this alternative is under development (see below). Under
this plan, the RBOF inventory would be transferred either to L-basin for storage, off-site for
programmatic reuse, or to the canyons for processing. Limited receipts which could not be
accommodated in L-basin would be expected to continue in RBOF for a few years.

A basin utilization strategy evaluating the advantages of the deinventory of RBOF must consider
the following:

* Bundled aluminum fuel transfers from RBOF will require integration with the resources
available for completing any Authorization Basis changes and with L-basin operating
schedules.

» HFIR and RHF transfers require design and procurement of additional storage racks for
L-basin (see section 3.10), and the review and/or development of the Authorization Basis
for the associated cask transfers.

* Timing and logistics for disposal of the PM-3a Europium control rods must be defined.

* The transfer of the stainless steel/zirconium-clad SNF will require design and
procurement of racks, specification of cask transport criteria, and appropriate
Authorization Basis documentation for the wide range of fuel configurations.

* Optimization of transfer operations will require obtaining additional cask inserts,
developing appropriate basin resource loading and operation schedules, and integration
with project activities, scrap disposal and canyon processing schedules, etc.

A high-level schedule of RBOF activities and an associated manpower summary chart are
provided in Appendix A.
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3.4 Limited Processing

Fuels identified in the IMNM EIS Records of Decision as “at risk" are being transferred from
existing wet storage and processed in F and/or H Canyon. These consist of Mark 31 targets,
Mark 16 and Mark 22 spent fuel, Taiwan Research Reactor Fuel, miscellaneous spent fuel and
targets currently stored in reactor basins, and one canister of EBR II target material which was
leaking. The following is the status of the fuel processing:

- The Mk 31 targets were completed in January 1997.

- The EBR II SNF was completed in March 1997.

- The TRR SNF was completed in April 1998.

- Dissolution of the Mk 16 and 22 SNF began in July 1997 and is currently approximately
3% complete. The schedule for the remaining processing will be finalized following
development of an interagency agreement between the DOE and the Tennessee Valley
Authority regarding the acceptance criteria for the diluted wranium which will be
recovered from the SNF and used in fabrication of new commercial reactor fuel. This
agreement is scheduled to be completed in late 1998. The tentative target for completion
of dissolving the Mk 16 and 22 SNF is early FY 2002.

- The miscellaneous fuel and targets will be processed concurrent with the M16/22 SNF.

These “at risk” fuels represent approximately 175 MT of the approximately 215 MT spent fuel
inventory at SRS in 1996. In addition to these "at risk" fuels, fuels noted as problematic in the
Research Reactor Task Team Report (RRTT Report, Table 5.2-1; See Appendix B) will also be
considered for processing in F and/or H Canyon; the schedule above assumes these fuels will be
processed beginning in FY 2000. The disposition of these problematic SNF, other existing SRS
SNF inventories, and projected receipts are the subject of the SRS SNF Management EIS.

Current plans do not include processing of any FRR SNF received as a result of the recent policy
renewal, except where required to resolve health and safety risks. Less than 1% of the
FRR/DRR SNF to be received is assumed in the FRR SNF EIS to be degraded to the point of
being a “health and safety risk” (i.e., 1% of FRR/DRR receipts may be candidates for
processing). It may be advantageous to accelerate the return of any SNF which would create a
health and safety risk in wet or dry storage to permit near-term processing in the SRS canyons.
Decisions made regarding the repository waste acceptance criteria for aluminum-based HEU
SNF and the applicability of potential alternative treatment technologies may identify additional
aluminum-based SNF for which conventional chemical processing is appropriate.

In the Record of Decision for the FRR SNF EIS, DOE committed to complete a study on the
proliferation implications of separative processing. A draft of this study is currently scheduled to
be completed in the first quarter of FY 1999. Depending on the results of the proliferation study
and on the SNF Management EIS ROD, limited additional processing may occur.

The SRS spent nuclear fuel processing plans are consistent with the recommendations of a
Secretarial Action Memorandum (Ref. 11), dated July 17, 1997, which outlined a strategy for
utilization of the SRS canyons for the near-term stabilization of nuclear materials. The
September 1998 SRS Nuclear Materials Stabilization Visionary Roadmap included in this
document (Appendix B) was further derived from the SRS Chemical Separation Facilities Multi-
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Year Plan, dated September 1997, with appropriate approved revisions. Operation of both F and
H Canyons for the processing of SNF is planned.

3.5 Off-Site Spent Nuclear Fuel Receipt Program

Spent nuclear fuel will continue to be received from foreign research reactors until 2009 and from
off-site domestic and government sources until at least 2035°. Approximately 1300 casks are
expected from off-site reactors, with foreign spent fuel accounting for approximately 450 of the
total. Current plans, which take into account a reduction in the number of countries electing to
participate in the FRR SNF return policy and completion of shipments from 3 countries
(Colombia, Spain, and Switzerland), call for receipt at SRS of aluminum-based FRR spent
nuclear fuel from 27 countries, including 13 countries with “other-than-high-income economies.”
In addition, SRS will serve as a temporary way-point for some shipments of stainless steel clad
SNF which are enroute to INEEL, but which arrive in the U.S. through East Coast ports. Spent
nuclear fuel remains to be received from 16 university and U.S. government research reactors in
13 states between 1998 and 2035. All shipments from 4 research reactors in 3 states, and all
shipments from 2 states (New Mexico and Georgia) have been completed. Schedules for receipt
of SNF from both foreign and domestic research reactors are being validated with facility
operators to ensure cost effective management of the receipt program. This plan further assumes
the receipt of aluminum-based SNF from the Idaho National Engineering and Environmental
Laboratory (INEEL) beginning in FY 2010 and the shipment of zirconium/stainless steel clad
SNF from SRS to INEEL beginning the same year. Current receipt schedules for off-site SNF
are included in Appendix A.

The nominal SRS basin receipt capacity will be 7 casks per month, or up to 84 casks per year
with an optimum delivery schedule, however, sprint capacity could exceed 7 casks in some
months. The receipt rate for FRR and domestic/government spent nuclear fuel between 1999 and
2009 is expected to average about 60 casks per year (Figure 2). However, basin operations
during several years will be at or near capacity, consistent with the availability of the SNF. The
FRR returns will range from 16 - 61 casks per year until receipts are completed with 10 casks in
2009. Domestic/government receipts will range from 12 - 37 casks per year until 2017 and are
expected to be about 15 casks per year between 2018 and 2035.

Figure 3-3 is based on the current receipt schedule (99-0) for casks from foreign and domestic
reactors. It is intended to illustrate the typical month-to-month variability in casks receipts.
(Although the maximum sustained cask handling capacity of 7 casks per month is occasionally
exceeded, the excess is processed in subsequent months.) This schedule is subject to frequent
revision according to such factors as the availability of spent nuclear fuel and casks, overland and
overseas transportation schedules, and numerous other factors.

® The future operating schedules of the domestic research reactors is unknown and subject to change over time.
While these reactors provide a variety of valuable services, including personnel training, materials research,
and the production of medical radioisotopes, their long-term operation is subject to budgetary and political
factors beyond the control of the DOE. For the purposes of this Plan, continued operation of the existing
reactors, or replacements for them, is assumed.
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Figure 3-3 Cask Receipt Schedule

Figure 3-4 shows the projected distribution of FRR SNF receipts by uranium enrichment.
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Figure 3-4 FRR SNF Receipts by Enrichment

3.5.1 Inspections at Off-site Research Reactor Facilities

Many off-site reactor facilities which are currently planning to ship SNF to SRS have not
shipped SNF in a long time, if ever. Facility inspections have proven to be very helpful in
assessing the condition of the SNF, as well as in gathering adequate fuel description data
required for shipment. Facility visits have also provided SRS personnel the opportunity to
observe fuel and cask handling operations first-hand, which is especially valuable for those fuel-
types and/or casks which have never been received at SRS. SRS personnel have used digital
cameras and the internet to transmit photographs for “real-time” evaluation at SRS. Video
equipment is also used during the fuel inspection and cask loading operations for historical and
procedural purposes. SRS personnel have performed on-site inspections of foreign and
domestic research reactor spent nuclear fuel at 29 reactor facilities, to date; inspections of 5
facilities are currently scheduled for FY 1999.
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3.5.2 Off-Site Receipt Computer Models

A computer model is used to optimize the planning, scheduling, and analysis of SNF shipments
from off-site facilities, both foreign and domestic. The simulation model, called OFFSHIP,
greatly reduces the time and effort required to analyze the complex global transportation systems,
involving dozens of source reactors, multiple cask and fuel types, and time-dependent SNF
inventories.

3.6 Cask Management

Facility operations are currently constrained by cask handling capacity. The limited on-site cask
transfers which are required, must be managed in such a way that interference with off-site cask
receipts is minimized. In addition, there are limited casks available for shipment of SNF from
off-site locations, so optimum utilization of casks is crucial. Consequently, cask management is
critical to the efficient and cost-effective movement of SNF.

As part of a continuing effort to optimize on-site cask utilization, a study was recently completed
which will result in an increase in the number of bundles of SRS SNF which can be loaded into
an on-site cask for movement to the canyons. The increase from 3 to 6 bundles per cask cuts in
half the number of shipments required to move the SRS SNF.

Table 3-1 shows the number of casks projected to be handled during FY 1999 (from schedule
99-0).

OFFSITE TO: RBOF TO: K BASIN TO:

MONTH |RBOFIL BASIN|L BASIN{CANYON|[CANYON*| TRITIUM |TOTALS
Oct-98 2 8 1 11
Nov-98 5 1 1 7
Dec-98 4 6 1 11
Jan-99 3 5 2 2 12
Feb-99 1 5 2 2 10
Mar-99 1 7 1 2 2 13
Apr-99 5 4 1 2 1 13
May-99 8 1 2 1 12
Jun-99. 2 1 2 1 6
Jul-99 3 1 2 2 2 10
Aug-99 2 8 5 2 17
Sep-99 5 2 3 2 12
Totals 8 62 22 12 20 10 134

* Assumes 6 bundles per cask

Table 3-1 Casks To Be Processed in FY 1999
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3.7 Current Project Activities

3.7.1 SNF Treatment and Storage Facility Project

In response to direction from DOE-SR, a Business Plan"’ was prepared in FY 1998 to provide the
basis for a decision by DOE on the privatization of an SNF Treatment and Storage Facility that
may be required for future handling of aluminum-based DOE spent fuel at SRS. The Business
Plan included project and life-cycle cost estimates for the SNF treatment technologies
recommended in the Research Reactor Task Team Report (co-disposal and melt/dilute) based on
pre-conceptual designs. Based on the preliminary results of the Alternate Technology Program,
both of these favored technologies were judged to be capable of providing a disposal form that
could be placed in “road ready” interim storage at SRS, pending the availability of a permanent
national repository. The fundamental conclusions of the Business Plan were that: 1) within the
level of accuracy of the project and life-cycle cost estimates, which were based on pre-conceptual
designs, it could not be demonstrated that privatization would result in a significant cost savings
when compared to a traditional line item project, and 2) several areas of potentially significant
risk to the project required further mitigation. These areas of potential risk include:

* NRC licensing strategy,

Repository waste acceptance criteria,

» SNF treatment technology uncertainty,
SNF characteristics and receipt rates, and
DOE project funding availability.

In April 1998, Critical Decision 1, Approval of Mission Need was received from DOE for an FY
2000 design-only line item to support handling of aluminum-based DOE SNF at SRS. The CD-1
approval directs WSRC to continue conceptual development of the melt and dilute treatment
technology, utilizing the 105-L building to house this new process. In response to the Approval
of Mission Need, a project team was formed to focus on advancing the conceptual design to
support project validation in the Spring of 1999. A Conceptual Design Report (CDR) for the
design-only project will be developed to provide better technical, cost, and schedule baselines for
the design project in comparison to the pre-conceptual design used to acquire CD-1 approval.
The CDR development will be closely integrated with the Alternate Technology Program to
reduce the areas of risk identified above.

3.7.2 RBOF Lighting Upgrades (TPC - $0.3M)

Additional storage and processing requirements indicated a need for improved lighting systems
to safely and efficiently manage the spent fuel projected to be received. Project S-6085 provides
for additional and upgraded lighting in RBOF to facilitate ongoing and new spent fuel handling
missions. This project is presently in the construction stage.

“WSRC, Business Plan for Determination of the Optimal Implementation of Dry Spent Fuel
Storage at SRS (U), WSRC-RP-97-00773, September 1997.
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3.7.3 L-Basin Lighting Upgrades (TPC - $1.0 M)

Lighting upgrades are required to support the increase in the storage and processing capability of
L-basin. This project includes installation of new and rework or removal of existing electrical
components.

3.7.4 L Area 85 Ton Transfer Bay Crane Modernization (TPC - $1.2 M)

The transfer bay crane is used to move fuel casks into the disassembly basin to start the
unloading process for domestic and foreign SNF receipts. This crane is used extensively and is
approximately 40 years old. This project will upgrade the control and power systems to present-
day industry-standard variable frequency controls with an encoder positioning system.
Additionally, all motors will be replaced for maximum reliability and optimum performance. The
project is currently in the design phase.

3.8 Potential Project Activities

The following projects are under consideration:

3.8.1 L Area 120 Ton Stack Area Crane Modernization

The stack area crane is used to perform initial receipt of the fuel casks and final assembly of the
cask for shipment to the next destination. This project would perform the same general
modifications as the L Area 85 Ton Transfer Bay Crane Modernization project. The project is in
the conceptual design phase.

3.8.2 Replacement Resin Regeneration Facility

Current plans call for the deinventory and closure of RBOF in 2006. However, the facility used
to regenerate the deionizer resin beds, which are used to maintain wet storage basin water
chemistry, is located in RBOF. A suitable replacement for this facility will be required before the
RBOF facility can be closed.

3.9 Sufpporting Technology Development

No additional technology is required to support limited processing in the SRS Canyons.
However, technology development is required to support the transition to a potential alternative
fuel disposition capability. The focus of the program is to:

 Validate the requirements that have been developed for interim dry storage,

» Validate the process developed for the Melt and Dilute treatment option,

* Demonstrate the aluminum SNF form meets the repository characterization and stabilization
requirements,

+ Establish the protocols to qualify metallic waste forms for the repository, and

» Ensure viability of technical approaches through independent reviews by the Nuclear
Regulatory Commission (continuing) and the National Academy of Sciences (complete).
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The schedule for the technology development activities is designed to support the Treatment and
Storage Facility project and the repository license application. The facility technical functional
requirements were developed in 1998. Inputs for supporting the development of the Total
System Performance Assessment for the repository license application began in 1998 and will
continue up to (and, if needed, following) the submittal of the application to the NRC
approximately March 2002.

Technology development activities that have been completed to date, or which will be completed
in the near future include the following:

+ Development of corrosion models and storage criteria for dry interim storage.

 Design and fabrication of a test canister for initiating dry storage testing with irradiated
spent nuclear fuel.

» Completion of criticality analysis by the DOE-RW M&O for repository disposal of high
enriched uranium.

» Development of laboratory-scale equipment to support the melt and dilute option.

+ Reviews of regulatory requirements for the disposal of aluminum-based spent nuclear fuel.

» Review by the National Academy of Sciences of the research activities and the DOE-HQ
task team recommendations associated with the disposition technology development
program.

» Review by the Nuclear Regulatory Commission, consistent with the Memorandum of
Understanding for communicating between the NRC and DOE-EM.

» Completion of a comprehensive status report on the alternate technology development
programs and issuance of the functional performance requirements, including the technical
bases for the functional performance requirements.

+ Submission of an ASTM Test Protocol, for ballot, for qualification of the aluminum
metallic waste form by 2QFY 1999.

« Initiation of testing of melt-dilute forms for interim storage by 2QFY 1999.

» Completion of the process development of the melt and dilute technology using unirradiated
mock-up fuel elements and initiate validation of the melt-dilute process by 4QFY 1999.

3.9.1 Recommended Disposition Technology - Melt and Dilute

The most significant technical issue for direct disposal of SNF is the difficulty in predicting the
adequacy of engineered criticality controls over geologic time. The melt and dilute disposition
technology can mitigate this concern by reducing the effective enrichment to more easily
controlled limits. Dilution could also resolve potential proliferation concerns by reducing the
uranium enrichment so that use in a weapon would no longer be feasible. A recommendation
was made to DOE that melt and dilute technology be used to treat for disposal the aluminum-
based SNF which is not stabilized using conventional chemical processing.

The melt and dilute technology would reduce the isotopic enrichment of the SNF by melting the
fuel and adding uranium-238, either from depleted or natural uranium. A target enrichment has
not been selected, but would be less than 20% uranium-235. The technology development
program is addressing a number of SNF-form issues including: homogeneity requirements,
degradation rates, optimum operating parameters (e.g., temperature, volume of melts, and
criticality concerns during melting), production scale-up considerations, and packaging designs.
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3.9.2 Alternative Disposition Technology - Direct/Codisposal

The objective of the alternate technology development program is to provide technical methodologies
and analyses to support qualification of DOE-owned aluminum-based SNF for interim dry storage
and ultimate repository disposal. The primary path envisioned for ultimate disposition involves
transfer and processing of wet-stored SNF into an aluminum-SNF waste form by melting and
diluting into a sealed canister. The canisters would be placed into interim dry storage for up to 40
years, awaiting repository disposal. They would then be transported to the repository and placed
into waste packages for emplacement.

Changes in the expected repository acceptance criteria may make it feasible, or economically
attractive to dispose of intact SNF. The aluminum-SNF waste form would need to meet
requirements for both interim dry storage and geologic disposal systems. Exposure of aluminum-
SNF waste forms to various environments will cause changes from initial conditions. Degradation
could result in the release of radionuclides from the aluminum-SNF matrix and reconfiguration of
fissile species, which could effect the performance of the proposed repository. Therefore, analytical
and experimental activities are being conducted to characterize the response of the aluminum-SNF
forms to potential repository environments. Characterization of the response of these materials to
interim storage environments has already been completed, except for validation testing.

3.10 Spent Nuclear Fuel Management Challenges and Uncertainties

This section characterizes issues which have been identified in previous studies and outlines the
approach to their resolution. Organizations responsible for resolution are indicated in
parentheses.

1. Funding Availability (SRS Management): With the end of the Cold War, budget

allocations to support materials stabilization efforts at the Savannah River Site are being
reduced. The approach taken to secure adequate funding for the SRS SNF Program is to:

a) Quantify each Scope of Work with specific cost, and

-b) Clearly identify the impacts of any proposed funding reduction in such a way that
essential SNF Program activities can be defended as competitive with other essential
activities at the SRS and within the DOE Complex.

2. Rebundling Materials in RBOF (SESD Operations): A baseline plan assumption is that

Table 5.2-1 materials will be selected for near-term processing by the Record of Decision
for the SRS SNF Management EIS, including the Sterling Forest Oxide (SFO) material.
In addition, the unirradiated Mk42 targets have been proposed for processing. To
conserve storage space in RBOF, the cans of SFO material were consolidated into 8 cans
per storage bundle in 1996 and the Mk42 tubes were stored as nested tubes. Criticality
limits would require rebundling the SFO materials into bundles containing no more than 3
SFO cans prior to processing in the canyon dissolvers. Similarly, the 16 bundles of
nested Mk42 target tubes would require rebundling into approximately 32 individual
components prior to processing.
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3. Late Identification of Cask Licensing Requirements (SESD Engineering): Experience to-

date with the spent fuel returns program substantiates that shipping plans and schedules
are often influenced by the availability of casks which have been properly licensed and
certified to transport specific fuel types. On several occasions, the NRC and the DOT
have been requested to compress cask certification reviews/approvals in order to meet
DOE receipt schedule commitments.

To minimize or eliminate this issue, a technical description of the SNF remaining to be
shipped under the current returns program must be determined. Once the fuel details are
known, a fuel/cask comparison database can be created. The database will allow timely
comparison of a specific fuel to the authorized contents requirements of a particular cask
type and will highlight any potential shipping problems.

4. 70-Ton Shipping Cask Recertification (SESD Engineering): The five 70-ton shipping

casks, which are used for on-site movement of various nuclear fuels and fuel
components, have been in service for more than 30 years and were not designed or
fabricated to Department of Transportation (DOT) Standards. However, the WSRC
Transportation Safety Manual (19Q) requires these casks to be certified in accordance
with DOT Standards. Current DOT Standards permit the certification of on-site shipping
casks to be “grandfathered”, but require formal certification per an established program
and development of a Safety Analysis Report for continued use beyond October 1, 2000.
To this end, a 70-Ton Cask Program was established in November 1995 to certify the
casks for continued on-site use. Certification completion is scheduled for March 1999.

The 70-ton shipping casks are fabricated with one of three different internal
configurations, depending upon the type of fuel to be moved in the cask. Failure to
recertify any one of the five casks would impact timely and efficient movement of SNF
on-site and could require internal modification of the remaining casks. Failure to recertify
all of the casks would severely restrict or eliminate all on-site SNF transfers - impacting
transfer of at-risk SNF to the canyons for processing, basin deinventory, etc. To date,
the identified modifications include cask trunnion reinforcement and a modified bolting
arrangement to permit through-bolt attachment of the cask lid.

5. End of Life Nucleonics (SFSD Engineering): Storage of spent fuel is currently based on
beginning of life fissile material values and does not take credit for burn-up. This

increases storage space requirements in wet basins, dry storage, and in the repository.
An experimental project is underway to attempt to reduce the materials uncertainty for
SRS casks, which may increase allowable cask loading, and to develop a methodology
for crediting burn-up in criticality calculations, further increasing shipping and storage
capacities.

Initial spent fuel reactivity measurements were completed in July 1998. Additional
measurements are scheduled for November 1998, pending review and acceptability of the
July data. Proof-of-concept is projected for February 1999.
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6. Availability of Adequate SNF Storage Capacity (SESD Fuel Integration): Additional
storage racks for MTR-type SNF, stainless steel and zirconium clad (SS/Zr) SNF, and

HFIR SNF will be needed at some point in the future as L-basin becomes the primary
storage facility. A study will be conducted during FY 1999 to determine the range of
times when additional racks would be required, as a function of differing assumptions
such as receipt rates, RBOF deinventory plans, and TSF availability. Preliminary
analysis indicates sufficient floor space exists in L-basin to install any required racks. A
discussion of the potential storage requirements for each major fuel type is provided
below.

MTR-type SNF:

Storage capacity for approximately 9200 MTR-type SNF assemblies has been installed in
L-basin. At the beginning of FY 1999, storage space for approximately 6900 assemblies
will remain in the existing storage racks. Based on the current forecast for off-site receipt
and on-site transfers consistent with de-inventory of RBOF in FY 2006, this capacity
could be exceeded as early as FY 2003. See Figure 3-5.

SS/Zr-clad SNF:

Storage to accommodate transfers of some of the stainless steel or zirconium-clad SNF
from RBOF will require a different rack design than used for the aluminum bundled fuel.
Initial transfers of SS/Zr SNF from RBOF are anticipated beginning as early as FY 2000,
in order to support RBOF deinventory completion in FY 2006. More detailed plans will
need to be developed to determine exactly when new design racks will be required.

HFIR SNF:

SRS currently has 10 HFIR cores in storage in L-basin with capacity for 60; 14 cores are
in storage in RBOF, with capacity for 20. By the beginning of FY 1999, the Oak Ridge
HFIR facility will have 63 spent HFIR cores in backlog storage. Ten (10) additional
spent HFIR cores will be produced per year, except for FY 2000, in which a 5-month
HFIR reactor outage is planned. Oak Ridge has proposed shipment of approximately 20
HFIR cores per year in a dedicated cask until the backlog is depleted in about 2005.
According to this proposal, the existing L-basin storage capacity would be exceeded
during FY 2001 (see Figure 3.6). A reduced shipment rate that depletes the Oak Ridge
HFIR backlog during FY 2009 is also shown for comparison.

By the time the TSF would begin accepting HFIR cores for treatment, 120 or more
additional storage locations in L-basin may be needed. Preliminary review indicates 60
additional positions could be added to rows currently containing scrap in vertical tube
storage, using the original rack design. Minor design modifications would be required to
mount racks in other basin locations.
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Figure 3-6 HFIR Storage Capacity Requirements

SNF Storage Basin and Canyon Interactions (SESD Engineering, NMSS Operations):
Current plans call for processing a portion of the existing SNF inventory in the SRS
Canyons. This will permit the rapid deinventory and closure of the K-basin and, to a
lesser degree, the RBOF basin. However, the SRS Canyons are also under
consideration for use in deinventory and stabilization of other nuclear materials stored in
the DOE Complex. Careful consideration will be required to ensure the cost savings to
be gained from potential Canyon processing scenarios offset the costs which would be
incurred from any delays in closure of SRS basins.

Replacement Resin Regeneration Facility (SFSD Engineering): Current plans call for the
deinventory and closure of RBOF in 2006. However, the facility used for the
regeneration of deionization resins, which are used to maintain the water chemistry in the
wet storage basins, is located in RBOF. Closure of RBOF will require establishment of
an alternate resin regeneration facility to serve the needs of L-basin.
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9.

10.

11.

Repository Availability (TSE Project): While the repository availability date is currently
estimated at 2010, the earliest availability for SRS SNF and high-level waste is projected
to be approximately 2015. Both of these dates are uncertain. Therefore, interim storage
must be suitable for an extended and as yet indeterminate period of time.

The design life of dry storage will be a minimum of 40 years.

Repository _Acceptance Criteria (TSE Project):  The requirements for repository
emplacement of DOE-owned aluminum-based high-enriched uranium fuel are not
established and are subject to change in the years prior to repository availability.
Functional requirements which will satisfy preliminary acceptance criteria have been
developed as the basis for designing the Treatment and Storage Facility. (See Figure 3-7)
Significant changes in these criteria could negatively impact the design, construction, or
operation of the TSF.

Potential Sale of Cobalt (SFSD Fuel Integration. SESD Engineering): The SRS cobalt
inventory is part of the miscellaneous SNF targets identified for processing by the Record
of Decision for the Interim Management of Nuclear Materials EIS. Current plans call for
consolidation of the cobalt inventory in L-basin as part of the K-basin deinventory,
followed by dissolution in the canyons and discharge to the high-level waste tanks. A
study will be completed during FY 1999 to determine if there would be sufficient
economic value to justify seeking commercial sale of some or all of the inventory.

FY 2000 FY 2010 FY 2020 FY 2030
96 97 98 99 01 02 03 04 05 06 07 08 09 112 13 14 15 16 17 18 19 21 22 23 24 25 26 27 28 29 31 32 3B M4 3B
N O 2 O o
FRR Window

Research Rx SNF Returns (D i u.elgn)VCI°sed Domestic Research Rx SNF Returns

Vuinerability Begin Repository
DOE EM Resolution for Existing Consaolidation, Treatment, Shipments i .
Interim SNF Inventorie: Packaging & Interim Storage V Preparation and Transfer to Repository
Management [

!
_ Hanford  INEEL SRS
Construction :

New/Modified EM 1
Interim Packaging i
& Storage Facilities Design Hanford INE:EL RS

Regm's i Design

“ Repository WAC
H Accomodation

:'------‘----‘.....

*
l
' v H
: ] : [
. [ H »
. . H »
. . .
[ ¥ Final Design *
DOE "Proposed” : T .
Repository ' : N H
Development TSPA__ @ : .
——/—— . H 1
.
] Eyls-ROD : : License
EiS : M Approved
License Const. for Waste
Viability Submitted NRC AUt Receipt

Assessment ¥\ ‘—[ Review ?I_c_o_u_s_gm_q]_onlv Repaository Operational

Figure 3-7 Repository Timeline



SAVANNAH RIVER SITE WSRC-RP-98-00713
FY 1999 SPENT NUCLEAR FUEL INTERIM MANAGEMENT PLAN
' Page 35 0f 37

4.0 CONTINGENCY ANALYSIS

4.1 Sensitivity to Baseline Assumptions

4.1.1 Foreign Fuel Receipt Program Participation

There are two high-inventory countries which are still undecided about participation in the
Foreign Research Reactor Receipt Program. (This is in addition to the countries which have
indicated they will not participate in the program: Belgium, France, Iran, Pakistan, and South
Africa). At this time, Canada has indicated tentative plans to start shipments in 2001, and HFR
Petten (Netherlands) may start as early as 1999. However, should Canada and HFR Petten
chose not to participate, the anticipated FRR SNF receipts would be reduced by approximately
50% in total casks and 40% in total assemblies.

80 -
70
_ HFR Petten
w 60 ~
S50
o . — ‘
5 40 - ‘Canada in 2001 S
=20 e
Declared

10 - Participants

N | | | | | — | | | |

ROD thru 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

1997

Figure 4-1 FRR Cask Receipt Schedule

4.1.2 Domestic Fuel Receipt Program Participation

The projections used in this document for receipt of domestic research reactor SNF through 2035
are based on the current plans for operation of the DOE and university reactors which use
aluminum-based SNF. These plans are, of course, subject to change. Figures 4-2 and 4-3
illustrate the key contributors to the domestic receipt program, in terms of expected numbers of
assemblies and casks, respectively. Clearly, changes in the operating strategies of the HFIR or
Brookhaven reactors, or a change in the decision to exchange SNF with INEEL (see Section
4.2), would have a significant impact on future receipts at SRS.
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DRR Receipts w/o

1 INEEL, HFIR
1 Brookhaven, and 4 %
‘ HFIR Brookhaven
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|
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\

Figure 4-2 DRR Receipts by Assembly

DRR Receipts w/o
INEEL,
Brookhaven, and
HFIR

11%

INEEL
20%

HFIR
55%

Brookhaven
14%

Figure 4-3 DRR Receipts by Cask

4.1.3 Improved Efficiency in Foreign Cask Shipments

The Foreign Fuel Receipt Program is intended to address potential weapons proliferation
concerns by returning foreign research reactor SNF of U.S. origin between 1996 and 2009.
Accomplishing this task will require the shipment of hundreds of casks of SNF from as many as
41 countries, over land and across the seas. To date, several foreign reactors operators have
delayed their SNF returns for various technical, political policy, or economic reasons. Some
others have indicated they will not participate in the Program, but may reconsider before 2009.
This has raised concerns that insufficient receipt capacity could exist during the last few years of
the program. While DOE and WSRC continue to emphasize to the reactor operators the
importance of early returns of SNF to avoid shipping conflicts at the end of the program, special
attention may be required to address specific circumstances. Options need to be developed to
address the potential shipping bottle-neck and to improve the efficiency of foreign cask
shipments.
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4.2 Activities with Potential Longer-Term Significance

The following items with potential longer-term significance to the SRS SNF Management
Program have been identified:

» Approximately 2000 MTRE of stainless steel/zircoloy clad (SS/Zr) SNF are currently
stored at SRS and approximately 10500 MTRE of aluminum-based SNF are expected to be
received from INEEL. A baseline assumption is that these inventories will be exchanged
beginning in 2010, in accordance with the SNF Programmatic EIS ROD. If it is later
determined that these SNF are suitable for direct disposal in the repository, without
treatment, consolidation by fuel type may not be necessary, thus saving transportation and
facility operations/handling costs. This alternative is among those being considered as part
of a DOE-EM Integration effort currently underway (Ref. 19). (Implementation of this
alternative would require, as a minimum, a supplemental ROD for the SNF Programmatic
EIS). If these inventories are not exchanged, the SNF inventory to be managed at SRS
will be about 8000 MTRE less than assumed as the baseline case.

» Americium/curium bearing materials were identified as materials with potential
programmatic value in the IMNM EIS RODs. The SRS SNF Management EIS may decide
to use the RBOF or L-basin to temporarily store these materials or to ship them to other
sites for use. Close coordination will be required to minimize interference with planned
off-site SNF receipts and shipments.
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SFSD Basin SNF Inventory - As Of 10/1/98

(excludes any fuel movements in progress)

RBOF

L _basin

K basin

C_basin

Fuel Type

- ALUMINUM BASED SNF -
SRS Fuels & Targets

Bundles} Kg HM

Assys. |Bundles|Kg. HM

-- SNF, TARGETS, and MATERIALS -- "DISPOSITIONED IN SRS IMNM EIS RODs" --

16/
Mk50 slugs
Pu Monitor Pin

Cobalt (kg not HM)
Mk 42 target assem.
Thulium Slugs

PuBe

(S

"DISPOSITION IDENTIFIED IN INEL

ngg

2 assin.)

g

SNF MANAGEMENT PEIS"-

Mk 16 (3 ea: OM,]) 5 5 6.0 538 189 2706, 3t i5 140

Mk 16 middle, inner 1 2

Mk16B inner target 1

Mk22 (2 ea: O,I) 1 3 3.0 1220|314 in HTS 4074

MKk22 targets (outer) 208}in VTS n/a

Mk?22 targets (inner) 208fin VTS n/a

Mk6OB 82 n/a

Cf Sources 4 0 12 0 2 0]

Mk 18 65 1.0

Mk351 (Amer. slug) 60|in 1 bucket 0.4

Other 114 0.4

Li-Al reactor materials:
- Control Rods GR 7 n/a 61|notirrad. |n/a 3 nfa
- Control Rods GM 3 /a 61|notirrad. |n/a 9 n/a
- Control Rods FA 9 n/a 122|notirrad.  |n/a 61 n/a
- Control Rods FM 3 n/a 6l|notirrad. |nfa 59 n/a
- Sparger Inserts (15 ea) 3 n/a 3{not irrad.
- Sparger Inserts (10 ea) 3inotirrad.

Subtotal SRS SNF and Targets 1‘341

-SNF MATERIALS

SS or Zr CLAD SNF

ANL-MXOX g 0.4
B&W 1 0.1
CVIR 34 3 67.5
Dresden Nucl Power * 35 2452.9
EBWR 298 9982.04
Elk River * 189 38 5028.44
EPRI 1 0.0
GCRE 72 61.3
H B Robinson 1 0.5
Hanford Eng Dev Lab 63 2.8
HTRE 13 4.0
Light Water Reactors 16 12.7
ML-1 68 58.6
N.S. Savannah 1 3.04
ORNL BW-1 13 0.3
ORNL SIW-1 3 0.2
Saxton 102 11 420.3]
Shippingport 2 2 16.1
SPERT 3 42.2
SRS-HWCTR 409 2105.1
Valiecitos BWR 7 19.1
Subtotal SS/Zr (DRR) 1339 20278.0
CANDU 4 49.5
Subtotal SS/Zr (FRR) 4 49.5
Total SS/Zr 1343 20327.4
Total w/ Disposition Identified 1530 20339.2 1196 2709.0] 2325 4268. 134 [




SAVANNAH RIVER SITE
FY 1999 SPENT NUCLEAR FUEL INTERIM MANAGEMENT PLAN

WSRC-RP-98-00713

Page A3
SFSD Basin SNF Inventory - As Of 10/1/98
(excludes any fuel movements in progress)
RBOF L basin K basin C basin
Fuel Type Assys |Bundles{ Kg HM [Assys. |Bundles|Kg. HM|Assys. |Bundles gﬁ’[ Kg. HM

Assys. [Bundles

(Aus

1 .
ATSR 20 4 3.2
Bulk Shielding Reactor 40 10 6.8
Ga Tech RR 25 5 4.5
HFBR 140 28 38.0 911 182 244.5
HFIR 54 0 213.2 14 40.9
Iowa State 11 3 1.8 11 3] 1.7
LANL Omega West 87 15 15.0
Missouri U RR (Columbia) 216 92 147.9
MIT 56 19 19.4 64 8 21.8
NIST 16 4 1.2 110 28 8.6
Ohio St U 24 4 3.4
ORR HEU + ORR LEU 162 30 124.3 32 7 522
RINC 66 12 8.0
Sterling Forest Fuel 200 34 28.4
U of Michigan 48 8 34.0
U of Missouri RR (Rolla) 28 5 /2
U of Virginia 44 8 0.9
Subtotal DRR Aluminum 1000 183 504.1} 1398] 330] 524.4

DR-3 (Denmark) 2.9 61 13 8.3
ENEA (Italy) 133 30 36.8
FMRB (Germany) 92 16 11.7

FRG-1 (Germany) 33 6| 4.5 107 31 39.4]
GRR-1 (Greece) 65 11 9.2 41 11 5.2
HIFAR (Australia) 215 43 30.1
HMI (Germany) 132 15 14.6
HOR (Netherlands) 33 9 4.0

IAN-R1 (Colombia) 21 6| 2.4

JEN-1 (Spain) 2 0.4] 39 10 15.8
JMTR (Japan) 171 43 69.9
McMaster (Canada) 41 7 5.5

Nereide (France) 46 8 354

R-2 (Sweden) 232 43 31.9 136 28 18.1
RECH-1 (Chile) 28 5 3.9

RHF (France) 4 0 256

SAPHIR (Switzerland) 167 29 110.4]

Subtotal FRR Aluminum 820 150 251.4] 1033:1 229 238.2
OTHER SNF

Fuels & Specimens /Table 5.2-1

Sterlix\g Forest Oxide (powder) 676 87 98.1

SRE * (declad) 37 37 2130.¢4

EBR-II (declad)_ e 353 591 16773.6

Other misc. SRS gets

Mk 42 target assm. (unirradiated) 16 38.7

Mk 14 1 1 0.2

Subtotal "Other" 1083 184]19041.2

Total Aluminum w/o Disposition] 2903 517§ 19796.7] 2433 762.6
Total w/ Disposition Identified 1530 20339.2} 1196 2709.0f 2325 4268.8 134 0
Total SRS Inventory 4433 40135.9 3625] 3471.6] 2325 4268.§l 134 0

* Thorium based fuel
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SNF Receipts (MTRE, except for HFIR)*
FRR
End of FRR Target INEEL HFIR Cum.
FY Assy Mat'l |DRR Assy| MTRE | Cores | MTRE»
1996 379 69 3 448
1997 542 1169 10 2159
1998 549 304 11 3012
1999 1264 205 22 4481
2000 645 95 22 5221
2001 859 122 20 6202
2002 902 274 174 17 7278
2003 1302 270 126 20 8706
2004 1224 270 105 20| 100835
2005 1147 216 189 18] 11371
2006 898 324 168 10| 12437
2007 1025 184 63 10| 13525
2008 445 246 10| 14216
2009 160 147 10| 14523
2010 84 1317 10| 15924
2011 210 1317 10| 17451
2012 147 1317 10| 18915
2013 84 1317 10| 20317
2014 231 1317 10| 21865
2015 147 1317 10| 23329
2016 84 1317 10| 24730
2017 210 1310 10 26250
2018 182 10| 26432
2019 84 10/ 26516
2020 210 10f 26726
2021 147 10| 26873
2022 84 10] 26957
2023 189 10 27146
2024 168 10f 27314
2025 63 10| 278377
1 2026 231 10] 27608
1 2027 126 10} 27734
2028 161 10| 27895
2029 189 10{ 28084
2030 168 10| 28252
2031 63 10| 28315
2032 147 10| 28462
2033 126 10| 28588
2034 105 10| 28693
2035 105 10| 28798
Totals 11341 1538 6927 10530 463

*

Projections are for year to be received.
» Does not include HFIR
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Cask Receipts/Shipments*

End Shipments | Shipments

of FY DRR/ Receipt | to INEEL to the
FRR DOE |INEEL |HFIR Totals (SS/Zr) Repository

1996 11 6 3 20

1997 15 34 10 59

1998 11 21 11 43

1999 40 9 22 71

2000 16 9 22 47

2001 37 3 20 60

2002 40 7 17 64

2003 61 4 20 85

2004 55 4 20 79

2005 53 5 18 76

2006 48 6 10 64

2007 38 2 10 50

2008 19 8 10 37

2009 10 5 10 25

2010 3 20 10 33 22

2011 B 20 10 36 26

2012 5 20 10 35 26

2013 3 20 10 33 26

2014 7 20 10 37 26

2015 5 20 10 35 22 18

2016 3 20 10 33 17 18

2017 6 20 10 36 18

2018 6 10 16 18

2019 3 10 13 18

2020 6 10 16 18

2021 5 10 15 18

2022 3 10 13 18

2023 5 10 15 18

2024 6 10 16 18

2025 2 10 12 18

2026 7 10 17 18

2027 4 10 14 18

2028 6 10 16 18

2029 5 10 15 18

2030 6 10 16 18

2031 2 10 12 18

2032 5 10 15 18

2033 4 10 14 18

2034 4 10 14 18

2035 3 10 13 3

Totals 454 243 160 463 1320 165 363

*

Projections are for year to be received.
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SFSD K-AREA LEVEL-0 SCHEDULE
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FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009

1 2 3 49t 2 3 4¢1 2 3 41 2 3 4991 2 3 4911 2 3 411 2 3 4 1 2 3 4911 2 3 4941 2 3 4901 2 3 471 2 3 4
ot ol e K i K G K ad i G G K d A K G

[ 1

'
'
'

RECEIVE FRR / DRR SNF

FRR RECEIPTS THRU '09
DRR RECEIPTS THRU 2035 0

r

¢ RECEIVE RBOF DE-INVENTORY ITEMS

'
'
t

v
'
'
v
'
'
' 1 |
'
'
'
v
'
L
|
t

'
'
1
h
'
'
'
'
'
'
1
1
!
T
'
'
|
'
'

0

1 '
1 '
| '
' |
| '
| '
' '
| '
1 '
|

] ! : : 3 !
DESIGN/INSTALLNEW ‘ ;
! ; ! ! 0O RESIN REGEN. GAPABILITY | A OPERATE RESIN REGENERATION
' ' i I | ' ' v ' ] §
: : ! SHIPIMK16 ! : ! : ! :
: : f O F CANYO : 5 1 () DEINVENTORY Td TSF
‘_f DESIGN AND CONSTRUCT TREATMENT.AND STORAGE FACILITY | \/} TSE OPERATIONS - -
HEAVY WATER i | % : E i i : i
IDATION : ‘ RESIDUAL HEAVY WATER STORAGE (APT...) : ! ! -
DETRITIATION DESIGN / CONSTRUCTIGN ! | DETRITIATION OPERATIONS ! DEC}\OMMISSON@G
. ; : : Y : | . : | \
MDLVLY PR’E
11/05/98
L-Area Resource Requirements
900 $140
+ $130
800
+ $120
== Alt Tect/TSF (FTE
700 SIS (FTE) 1 8110
Detritiation (FTE)
L-Area/Basin (FTE) + $100
600 - e Total § (M)

FTE (SFSD & Support)

500
400
300
200 -

100 4

‘ - T $0

2000 2001 2002 2003 2004
FiscalYear

2005 2006 2007 2008 2009

Budget § (M)




SAVANNAH RIVER SITE WSRC-RP-98-006713
FY 1999 SPENT NUCLEAR FUEL INTERIM MANAGEMENT PLAN
Page A10

SFSD RBOF LEVEL-0 SCHEDULE
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1. DOE, Accelerating Cleanup: Focus on 2006, Discussion Draft, Savannah River Operations
Office, June 1997.

2. DOE, Approval of Path Forward for the Management of Aluminum-Based Research Reactor
Spent Nuclear Fuel at the Savannah River Site, from lill E. Lytle, EM96-03111,
July 10, 1996.

3. DOE, Department of Energy Programmatic Spent Nuclear Fuel Management and Idaho
National Engineering Laboratory Environmental Restoration and Waste Management Programs
Final Environmental Impact Statement, DOE/EIS - 0203-F, Idaho Operations Office, Idaho
Falls, ID, April 1995

* Record of Decision for the Department of Energy Programmatic Spent Nuclear Fuel
Management and Idaho National Engineering Laboratory Environmental Restoration and
Waste Management Programs Environmental Impact Statement, (60 FR 28680),
May 30, 1995

4. DOE, Disposition of Surplus Highly Enriched Uranium Final Environmental Impact Statement,
DOE/EIS - 0240-S, Washington, D. C., June 1996.

* Record of Decision for the Disposition of Surplus Highly Enriched Uranium Final
Environmental Impact Statement, (61 FR 40619), July 29, 1996.

5.DOE, DOE-Owned Spent Nuclear Fuel Technology Integration Plan Revision 1,
DOE/SNF/PP-002, May 1996.

6. DOE, DOE-Owned Spent Nuclear Fuel Strategic Plan Revision 1, DOE/SNF/PP-204,
September 1996.

7. DOE, Final Environmental Impact Statement, Interim Management of Nuclear Materials,
DOE/EIS - 0220, Savannah River Site, Aiken, SC, October 1995
* Record of Decision and Notice of Preferred Alternatives, (60 FR 65300),
December 12, 1995,
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Fuel Recommended for Processing by the Research Reactor Task Team

The tables below summarize fuels recommended for processing by the Research Reactor Task
Team Report, the driver for processing, and estimated processing time. These fuels were
considered processed for the purposes of this plan.



Page B6

WSRC-RP-98-00713

lou st 31 Omﬂﬁuuﬂ :0%5N0|I ur —.ﬂﬁwUUOu& Uﬂ iou ued wﬁmm.—UudE nmzm Ur—u u@ﬂu wr:uduzvﬂm quasaxd s

“ndy8nory feonoerd Aue 3¢ ony wntuern [einieu 1o pa1vjdep ssavod 01 pandyuod

HY

Inx: ue meﬁLJ uodues H 10 nm uﬂ—u uuﬁ_umu ul ﬁOmmUUOu& un_ ued w_‘NMHUHdE .v.mzm UJ'H. T

€07 Aq L101uAur Ut 3q 01 pa1oadxe IWHILIN 79 21 o 1usd1ad ¢9¢ siuasaxdar WHIW 6'7€ J0

ssews [e10) YL "¢¢07 £q Asorusaui up aq 01 pardadxa JNS Paseq-wnurwne paumo-gOd Jo <o $67 3y Jo 1usdiad ¢ ¢ s1ussaidar aqed STy ut paisi| mE TH'8 JOSWN|OA [BI01 BYJ [ :SAION
"2A1ID3JJ2-1507 2q 10U P[noM
‘asuadxo pue amsodxs [uuosiad 1uepuadie s uswsp snbun (jony aprutwinye)
10 76000 wwWIpd | sy jo Sutuues [e12adg 'a10D-[[Ny PUD|-E-JO-2UO B ST 1UAWI[Y 101083y JuIpparyg 1amo
(]2ny spruiwinje pauued)
o0 $7000°0 sues 7 101289y BuIppaTyg 13m0 T
Amuuuﬁ [21y 2pIXO pauued)
1100 | 92100000 ues | ‘[ews A19A 21e $]3n§ Pauonsas jo sannuenb ay 101083y 2dolosy xn(y ydiy
‘asuadxa pue ainsodxs (uuosiad
~yred uonssodsip [eUONIppE UT }NsaJ pjnom uonezideIeyd pue Sutuues armng
Jo uonnjosas .mr%cu.m *SUIDIUOD (sa0a1d
a3erors Lip oy Aoy qreay pue ‘Kisges ‘eruowuosiaua fenuatod siussaid surseq SPIUTWN[E ‘SPIXO ‘IPIDIIS pauued)
€0 ' $610°0 sued ¢ | J[qenms e up §YS e 2101 a3ero1s unsixe oul s[3ny pauondas pue payrey jo sued Jude|g 101082y 38pny NeQ
S[an,] pauondsg pue pafrey
‘uondo jusuneas]
[e218inEawonsay "pamof[e 10U st fenalew siepnonred jo uswade(dws Loisoday
ay1 Juisn uonezijiqels * useq 3y 01 s1onpord uoIssy Jo aseR}Pr Yiim ‘smddo 2Feyes)
90 A Z01°0 sued g/g 103 TANI 03 diyg | 191s1UED J1 I93EM UISEQ UT 3519dSIP A[IPESI PIROM S[BLISIBW JIBJNDILIE] apix() 153104 Suipang
:(uononpoid sdojosy [edrpaw woyy sanpisar axemonred) spenarepy wWdre] aprxQ
‘luaunesn u—‘—oﬂ.—um; _HmO&mmﬂv uUU.__ﬁ ._O.* U—ﬁ_ﬂumﬂm uOZ
‘uiseq 01 s1onpoid
UOISSIy JO 9SEIRY YIIMm ‘SIN000 9Fexes] IAISIUED JI IS1EM UISE]
70 200 Va4 sued 9¢ gum Appimnb 13e21 [Im [E19W WNUOYI-WNIUEIN Y] PRSP ST [N 1wawnadxy 101085y WNIpog
“JUaWILaIl INOYIM fesodsip 30211p 10j 2]qEIINS 10N
*(s9pupAY 10 $3PIXO SWI0§) B[qEls AJ[EIIWIYD 10U ST [E1dW
wniuern asnesnq Juswadejdws Lronsodas 10 sjqenns aq 10u Aew
s[ony [edW wintuer) "aInjre) JMsiued sso1f soy renuatod sy pue
HX useq 3y 01 515npoxd VOIS JO ISEI[RI YuM ‘sIdd0 adeyea| 11STUTD
80 00'¢ 8691 SUED (¢ J1 191EM UIseq yim Appmb 13831 [[IM [EI9W WnIueIn) PRSP S [ang []-1010eay 13pvaIg [eiuawiradxy
"PIOJUEL] € PAIINIISUOD TUBWIEIN INOYNM [Esodsip 1021Ip 10§ J[qeams 10N
dutaq uipying 2I0[1e) INSTUED
ade101 smsiuEr) Ul 21019 ss013 105 [enuaiod ayy pue uiseq ays 01 s1onpoid uorssy Jo st
HX ‘JuswIean AIp wnnoea [am 510300 28eEa] I2ISTUED J1 Ia1em UIseq im Appinb 10va) im
P 1 e 1ues g 1STQ [a1sm ARPL tH
%0 151 1191 sued g | 10y 10§ projuery 01 diyg [33W WNIUEIN) ‘SAIN[IE] [EDLI0ISIY pUE uonipuod Juippep 1004 J010B9Y] UDIEAsay Uemle ]
iS[anyg wnjueIf) SIeA
(1594) ,
w .
7L (g™ (WHIW) suay] g
Buinjossig | owajop | ssoy | yosoquay | somowayy . Bussanosy 10y nosnoy adky jong

sorepIpue)) Surssa01] NS PE[D-WnUIUN[Y [-7°C 9[qe],

A Report of the Research Reactor Spent Nuclear Fuel Task Team

FY 1999 SPENT NUCLEAR FUEL INTERIM MANAGEMENT PLAN

SAVANNAH RIVER SITE

Pace 70



Page B7

WSRC-RP-98-00713

Technical Strategy for the Treatment, Packaging, and Disposal of Aluminum-Based Spent Nuclear Fue!

S4S
Aq pa1onpuod 5q 01 PAPUIWIUIOD3T 102 (TR O Sunp parenyess 3 [ uondo sty '§(y 2y 02 wawdiys 02 sopd 2118 1010823 uSrar0y 23 3¢ fesodsip 1oj 3|qEINS
w0 v Uy o1y 5Y2 Aipi[os pue ampip 03 dqissod aq Aewr 3] “wioj pazapmod uy 1sed ayp oy paddiys uaaq sey pue wioy pinbip & ur Apuerino ST [enaNEW S JO YN T

‘INS SPIX() 15210 wETEm BN mo By 03 Je[Ils wioj e ut pue .vuwwxuwﬁ 3q ] eI STY3 1E) qujmmw us9q sey u_ 1 ‘QION

Pace 71

‘projuey 12 P30NAsuod wr_moﬁ

Suiping 28ero1g 135708 U1 91035
“pasoffe 0u §1 feroreur arenonred jo uswsoridwa Lodsoday

s1oyerado
30191 Y3 woyy (esodsip 1a3p “uiseq oy a1 $150poId UoIssYy JO I5EIRI i SIN00 IFexE3) (issuopu] pue ‘eunusdry ‘wnideg
10§ 3]GEINS ST IEY2) WLIOJ JUIIYIP I21STUED J1 JAIBA UISEQ Uy 3512dSIp A[IPESI PINOM SfEHIRIEW E[MONIE] “eprUED) GIY Y J9PUN PaAAI 3q

et [euatew 2y Suiaar arojdxy | wiog 1z[nonted uf paAledal usag Apsnotaard oaey stepalew Jefruig | 01 W0y paapmod ui spenarew 398re ]

=

- Buissasnigat

RO L !

- adkypony

uoneIapisuoy) [euontppy Supmbay INS WHd TS AI9EL

FY 1999 SPENT NUCLEAR FUEL INTERIM MANAGEMENT PLAN

SAVANNAH RIVER SITE




Page BS

86/F1/01 :8jeQ UsiSIAeY
86/71/01L paILY

uosuayoKg uyor Jad pasinay

pasnbay uoIS129Q YAIN 310N .

WSRC-RP-98-00713

FY 1999 SPENT NUCLEAR FUEL INTERIM MANAGEMENT PLAN

SAVANNAH RIVER SITE

_ <= ~omb 5_8 1aH i ) ] 0 P1SOY 5 ° _ uoneiedald dn ueig ~ 11 aseud aur-gH
< _zmm u.c_._‘.m_w_; ; p3 d C Jv assid doid 1958Ud SUTEH
as g ©beIO 0 O c)
(aay) Bupusig ebuiolg uonnjos NIH Sur-vH
<« amb wesa oH pratie NS 12§ a1qeL
. < W2S =o>=mu H ,,, (a8 € eseud uoAuRD H U} ZZ/91 NN $$8201d _ (z aseud) 81940 18114 _ (1 aseud) Iumssia uoAued-H
v o 44 puc s d abel01s nd 10} ealy-y Ajlpop _ ) -S04
d d 31015 pUE © d Jnep 95eI01S Nd MBN 1I9NJISUOD _ daid aus _ ubisag d4sdv
11,;.AH,SMU,_,_M_.u.mL.mM&x",_Mm« S & PIZIIGEIS PUE S3NPISSY 44 810 wooy Appop | -pow ubiseq 456z
< WBS 4-567 i
_ _ _ _ £1o o v abexyoed 3 ewoy ab oy e19ly SHS obexyoeday ouIge) pualg

[oAe PIg

o)

< (aa) uopeanoeag surt-g4 JaeIB0IpeL A suBHABasy DI 1186198

Bt oo e g e e s s e e g e

< W3S auri-ad | Ai1AI08BI0 IOF SonPINSL B u B OB AZLIeI08

spuiqe) ey

9 doy wuIge) Buiysiulg

as d 44 d T d SH a au [eslueyodpy
0 d 44 H83/4Y |suET-a4d
agl) Jajeuryy pue obeso oRN|o . aul-v4

a8 a8
m:.o v di A 100loid woHwy pling pue ubisaqg jJswdojarag wesboid wHwy dddl
daud =x
<- (agyl) uongeanoeag uokue)-4 E.Mn,“a +Sopuonid 4y AIas 44 X X X ) daug HY
P S e i.mm.o.i .
<- W@S uckued-4 84 dns b +J%9SS 4u daid
< suonnjog sisem AiojesogeT] ss800.4d pue aajeoey uchue)-4
v € [ | ¥ 3 2z ] SY I PTANVY®WNALSCraNO
90Ad SOAd YOAd £0Ad S0Ad LOAS 00Ad 66A4 86Ad
SUVYIA ONINNYId HY3IA 139dnN8 HVIA dOV SALLIOY
866 Joqueideg "

dewpeoy Aieuoisip - ABajens uokuen paseyd mc.::n_n_ $§329n¢ 10} syabiey
3beJ0]S pUE UONEZIIGelS S[eLalel JeajonNN Sus aie g6Ad puohag sajeq

Bujuueld ssadong 10} sjebae]
ale 66Ad puoldag sajeq




Page B9

WSRC-RP-98-00713

Sosae [P gttt [umownun] [50s] [Aeten ssom| 1| oo ssuo | oo eweso] PEIRY (roseen] [sin] IR [ws] [sum] Fronees] ) REEmd 2] o,

(gWz'vel) Hd4 WHLW v8L'8L A

(cw60'81) HHO WHLW 6802 <]
(BWSO'01) A9D SN 18WIO WHLW 210 o]

(sWog'ee) Uaneyyoolg WHLIN §89°1 A

(cW09°0) TNV WHLW ¥10°0 A

1 1
o1 {500z e10j0g) 1, (swe'e) NS WHLW 820 <.
-& ~ 13, sujseg 'Ef it o alalialial
“. Buinlecsy 1 ° N (sW26'79) HO WHLN 591's €
N
94NS

1

1

1

1 . (swigp9e) T33NI WHLWN 68Y'E A
1

| :wou) sidieoey meN
1

r

i Alojisodey ! 1 [
1 o1Bojoay) 0} Jojsued! 3 - 1(sS1 10 uohuey, ® SANS S
i mebeyopy 1. [¢——e<—8—3, uienlossid) | — s ANS 919eIS 190
| 2 s
' asli R | 1 adl 13,
_ rANS {psseg n3H UoN)
T weee 706'81 4NS 1-2°s sjqel
1
(uokuen 1~ . ' S— .
1 €ANS (paseg NIH)
uieajossig) 18 L 2 .
1 e . 1-2'g 9jqe.
¢ @adal "me AEE 1210 4NS 1qe;
1
epIX0 M
ey saysueyy Aig B TINS apiqieg/n’
10 ‘6t.-ddD 484l e rieoe PeID §S/IZ 'YL
133N peIO SSHZ "XOW
uohues TVETRRETITE 2N O ‘HYL ‘220N ‘91 MN
.WME:E> WH.LIN
uopysodsiq | Apeay uofysodsiq eyep ezqEIS _ sweens e/eIsEM |

FY 1999 SPENT NUCLEAR FUEL INTERIM MANAGEMENT PLAN

SAVANNAH RIVER SITE

'sassao0id Bupew-Uois|oap lap|oysyels pue Alojeinbal Bujoh
-uo ay} apnoaid jou seop dew S|y} ‘suoisjoap iagsuel) o dnuesio

uasaldel jou s8op sesed Auew Uy pue |enjdeotiod si dew sy Qm Co_ _mogm_ QC_ wmm
) v.maﬂmdmumﬁ Jﬁzovmwu%mmwf& Yl _>_ .u.. .ﬁ— ._ m "_2w mmm



SAVANNAH RIVER SITE WSRC-RP-98-00713
FY 1999 SPENT NUCLEAR FUEL INTERIM MANAGEMENT PLAN
Page C1

APPENDIX C
ACRONYMS
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Acronyms
Al Aluminum - cladding
Am Americium
APSF Actinide Packaging and Storage Facility
CDR Conceptual Design Report
Cm Curium
DNFSB Defense Nuclear Facilities Safety Board
DRR Domestic Research Reactor
DWPF Defense Waste Processing Facility
EIS Environmental Impact Statement
EMI Environmental Management Integration
FRR Foreign Research Reactor
FY Fiscal Year
GMODS Glass Material Oxidation and Dissolution System
HEU Highly Enriched Uranium (>20% U-235)
HFIR High Flux Isotope Reactor
IMNM Interim Management of Nuclear Materials (EIS)
INEEL Idaho National Environmental and Engineering Laboratory
INEL Idaho National Engineering Laboratory (now INEEL)
KAMS K Area Materials Storage
LWT Legal Weight Truck
MTHM Metric Ton Heavy Metal
MTRE Materials Test Reactor - Equivalent (equivalent storage
requirements)
NEPA National Environmental Policy Act
NMSS Nuclear Materials Stabilization and Storage (WSRC division)
NRC Nuclear Regulatory Commission
OR Oak Ridge (National Laboratory)
Pu Plutonium
RBOF . Receiving Basin for Offsite Fuel
ROD 7 Record of Decision
SESD Spent Fuel Storage Division
SNF Spent Nuclear Fuel '
SNM Special Nuclear Material
SS Stainless Steel
TEC Total Estimated Cost (of project)
TPC Total Project Cost
TRR Taiwan Research Reactor
TSF Treatment and Storage Facility
U Uranium

Zr Zirconium - cladding
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