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The Honorable John T. Conway
Chairman
Defense Nuclear Facilities Safety Board
625 Indiana Avenue, NW
Suite 700
Washington. DC 20004

Dear Mr. Chairman:

Enclosed for your information is the tenth Quarterly Report on the Implementation
of Defense Nuclear Facilities Safety Board Recommendation 94-1 by the Nuclear
Materials Stabilization Task Group. This report presents the status of actions and
milestones associated with the 94-1 Implementation Plan and describes activities
underway to address emerging issues associated with nuclear materials
stabilization for the period July 1 through September 30, 1997. The detailed status
of these riilestones. including impacts and mitigation options. is fully discussed in
the Quarterly Report.

If you have any questions. please feel free to contact me or have your staff contact
Mr. John Tserrg, Acting Director. Nuclear Materials Stabilization Task Group, at
(202) 586-0383.
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I. PROGRAM OUTLOOK
\

Major Activities and Issues

A 94-1 plutonium residues ‘md liquids program rebaselining effort has been undertaken at Rockj’
Flats to incorporate recommendations and/or address technical issues identified in the various
trade studies that have been completed to date. The benefits from this process include reducing
the number of operators required to perform stabilization, reducing the number of waste drums
generated, and supporting the completion of stabilization commitments for accelerated site
closure.

The specific materials affected by the rebsselining include:

. Plutonium Combustibles

. Pyrochemical Salts

. Graphite Fines

. Ash

. Sand. Slag, and Crucible (SS&C)

. High-level Plutonium Solutions

An Implementation Plan change that reflects the results of the rebaselining was approved by the
Secretary and forwarded to the Defense Nuclear Facilities Safety Board on September 30, 1997.

Savannah River

The Secretary of Energy approved a Phased Canyon Strategy on July 17.1997. resulting in the
decision to utilize both F- and H-Canyons for material processing and stabilization. The
Secretary issued the Savannah River Site Chemical Separation Facilities Multi-Year Plan to
Congress, outlining the Phased Canyon Strategy, on October 3, 1997. The H-Canyon completed
prestart readiness reviews and corrective actions, and commenced dissolving Mk- 16/22 spent
nuclear fuel on July 18, 1997. The Department continues the phased restart of the remaining H-
Canyon operations needed to carry out planned stabilization activities.

An Implementation Plan change request proposing the deletion of three milestones related to
spent nuclear fiel wet storage basin water chemistry is expected to be provided to the Board by
the end of November 1997. The request will also include a stat& of other 94-1 activities.

The Office of Nuclear Material and Facility Stabilization, through the Nuclear Materials
Stabilization and Stewardship Progrant. has initiated a Nuclear Material Processing and Needs
Assessment. The purpose of the assessment is to ensure that the appropriate infrastructure and
capabilities exist to meet long-term materials stabilization and disposition needs as excess sites
and facilities are prepared for closure. The focus of the study is to identi~ all potential excess
nuclear materials around the complex that should be stabilized or prepared for disposition in the
Savannah River canyons. National Environmental Policy Act reviews will be performed. m
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wwriat% before ~Y decisions are de on recom.men~tions resulting from this ,stidy.
Should additional materials be identified for stabilization or preparation for disposmon through
the canyons, arty impacts to the canyon operating schedules for implementation of the Phased
Canyon Strategy are expected to be small. The results of the assessment are currently scheduled
to be available by December 1997.

Another Supplemental Record of Decision for the Interim Management of_Nuclear Materials is”
being prepaed to (1) add art additional management method for the stabilization of plutonium
and uranium vault materirds, and (2) amend the September 1996 decision for the stabilization of
H-Canyon plutonium and neptunium solutions and obsolete nepttmiurn targets to be consistent
with the Secretary’s July 17, 1997 canyon utilization s@egy decision. This “Supplemental
Record of ,Decision is expected to be issued in October 1997.

I?.ihkd

A trade study was completed in August 1997 that evaluated the alternatives associated with
stabilization and long term storage of plutonium metals and oxides in light of the recent Record
of Decision on rhe Storage and Disposition of Weapons-Usable Fissile .i4arerials Programmatic
.Grvironrnenral Impacr .Watement. Tlte study recommended the stabilization of plutonium metals
and oxides to meetDOE-STD-3013 utilizing the Stabilization and Packaging System, followed
by the offsite shipment of all stabilized plutonium metals and oxides to Savannah River, thereby
facilitating early closure of the Plutonium Finishing Plant. A review is currently underway to
evaluate the efficacy of thk alternative (see Accelerated Shipment of Metals and Oxides in this
report).

Additionally, a hold on material movement at the Plutonium Finishing Plant is continuing from
December 1996. Hanford plans to resume material movement in November 1997. Telephone
conference calls are scheduled on Tuesday and Thursday of each week to brief the DNFSB Staff
in Washington. D.C. on the status of restart efforts.

A 94-1 Implementation Plan change is being developed by Richlrutd to document changes in the
spent tirel stabilization scope and schedule. In particular, the Spent Nuclear Fuel project is
facing a number of challenges to meet SNF stabilization commitments, as discussed in last
quarter’s report. The construction contractor is still in the process of finalizing a resource loaded
critical path schedule that incorporates facility design and construction process changes
identified to date. The current proposed plan calls for a change in the start date of fuel removal
from the K-Basins to July 31, 1999—a 19-month delay from the original Implementation Plan
date of December 1997. A number of actions arc being taken by the Richland Operations Office
to meet the revised date. The Board will continue to be informed as work progresses, and once
the schedule is ftiized, assImplementation Plan change will be prepared rmd submitted.

An Implementation Plan change for the Los Akurtos National Laboratory (LANL) 94-1 program
is being prepared by Albuquerque Operations Offtce. The proposed changes affect p~viously
planned stabilization and repackaging of selected LANL inventory items, but do not compromise
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safety issues surrounding their stability, packaging, and storage while either in use or awaiting
use for DOE programmatic activities.

Headquarters will review the proposed 1P change and coordinate with the OiYiceof Defense
Programs, Albuquerque, and LANL to address issues related to this change. Discussions with
the Board and Board staff will take place as necessary to ensure proper coordination of this
change according to established practices for the 94.1 program.

A number of changes have been proposed for the major 94-1 activities underway at Oak Ridge.
Technical difficulties with the removrd of uranium hexatluoride deposits have created additional
scope for the Molten Salt Reactor Experiment stabilization project and are impacting existing
milestones. The K-25 Deposit Removrd Project will have a reduced scope compared to that
originally identified in the 94-1 Implementation Plan for K-25 as a result of a detailed criticality
review. However, additional deposit removal activities will be undertaken at K-29. A formal
Implementation Plan change is currently being evahrated by tie Secretary of Energy.

Lawrence Livermore Nat ional Labora ton, (-

Implementation Plan changes to the Lawrence Livermore 94-1 Program have been approved by
the Secretary and the Defense Board. These changes reflect delays to complete stabilization due
to the procurement of selected stabilization and packaging system components and an increase in
the scope of the materials to be stabilized resulting from vulnerability assessment corrective
action plan analyses.

Idaho National Eneineenrw and Enviromne ntal Laboratory (INEEL)

Construction and startup of a CPP-603 dry storage overpacking station for Idaho”s spent nuclear
fuel was completed 17 months earlier than scheduled on July 8, 1997.

ACC elerated Shi tp.snert of Phston&m Metas and Ox1 ides

EM-66 is evaluating various alternatives to accelerate shipment of Hanford and Rocky Flats
plutonium metals and oxides to Savannah River. The goals of this effort are to assess the
oPpo~iti to reduce the cost of maintaining nuclear materials and facilities at Rocky Flats and
Hanford; accele~te the deactivation of former weapons processing facilities at both sites; and
support timely site closure for Rocky Flats. Alternatives being evaluated include eariy shipment
of materials to Savannah River for interim storage while awaiting completion of the Actirtide
Packaging and Storage Facility (APSF); early completion of the APSF to facilitate early
shipment and receipt of material> and expanded capacity at the APSF to accommodate storage
of addhiomd materials. If feasible, and after addressing appropriate NEPA issues, materials
could be removed from Rocky Flats and Hanford beginning no later than 2002. The results of the
evaluation process should be complete in October 1997.

JUIV 7- September 30, 1997 4
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The Department continues the process of preparing an Environmental Impact Statement (EIS) to
evaluate the impacts associated with alternatives to preparing p]utoniunt residues and scrub alloy
currently being stored at Rocky Flats for disposition. The EIS will ensure that the significant
effects of the treatment alternatives are identified for safe and cost-effective treatment for
stabilizing and preparing the affected plutonium residues and scrub alloy for disposition.
Departmental review of the EIS was conducted in September 1997. Following comment
resolution, the Draft EIS should be issued for public review in October 1997.

II. PROGRAM ACTIVITIES

Nuclear Materiah Stabilization and Stewardship

The Oftice of Environmental Management, through the Nuclear Materials Stabilization and
Stewardship (NMSS) program. continues to draw upon the nucleas materials management
expertise from DOE Headquarters and the Operations Oftices at Albuquerque and Savannah
River. A current tasking, mirraged by the NMSS program. is the Nuclear Material Processing
and Needs Assessment. The Assessment will identi~ all potentird excess nuclear materials
around the complex that could or should be stabilized or prepared for disposition in the Savannah
River canyons.

Consistent with the Needs Assessment effort, the EM Integration initiatives systems engineering

approach will be applied to nuclear materials stabilization and disposition. The outcome of this
process will be the development of materials stabilization and deposition system flow maps for
each major material category and for each site that owns material or will be used for materials
stabilization or disposition. Additionally, the NMSS program will be evaluating the

oPPo~ities for materiai consolidation and small site closure consistent with major ongoing EM
initiatives under the 2006 Plan.

Plutonium Stabilization and Packaging Procurement Project

All hardware for the prototype Plutonium Stabilization and Packaging System for Rocky Flats
has been delivered. and the equipment is being assembled in an off-site warehouse in
Broomtield, CO. The full unit will be assembled and tested prior to delivery to Rocky Flats
Environmental Technology Site. Representatives tlom the International Atomic Energy Agency
are expected to witness the testing to determine and validate the ability to apply international
safeguards to the stabilization process.

Research and Development Progress

The Research snd Development Plan is in the process of being updated for 1998. The update is
an annual DNFSB 94-1 milestone and is used by +e Nuclear Materials Stabilization Task Group
to provide forrnrd guidance to the 94-1 R&D program, managed by LOS .MUIIOS National
Laboratory. The Plan, first issued in 1995, has provided a focus for the implementation of
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successful technologies of nuclear materiais stabilization> and the termination of those
technologies that are too immature to contribute to stabilization goals. A final &@ plan was
completed on September 29, 1997 and is being disrnbuted to the appropriate personnel for
review and comment.

The R&D Progrant utiIizes LOS Ahmtos National Laboratory to conduct most of the research
program activities. However, the R&D pro- also utilizes capabilities at other research
facilities to obtain the best result to meet plutonium stabilization requirements. For example,
three projects, Nitric Acid-Phosphoric Acid Oxidation, Immobilization of Rocky Flats Oraphite
Fines Residues, and Plutofium phosphate Solution Chenris~ are conducted at Savannah River.
Pyrochemical Salt Filtration is done at Lawence Livermore National Laboratory. Pacific
Northwest National Laboratory contributes to Vitrification Issues with Ash and Sand, Slag and
Crucible, and Mediated Electrochemical Oxidation.

Key areas of focus for the R&D program include the following:

. Techniques 10 identifi water and orher hydrogen compounds thar may remain in stabilized
ma(erials as alternatives to loss-on-ignition testing A process for extraction by
supercr-itical carbon dioxide fluid has been developed to quantify hydrogen compounds in
stabilized material. The technique quantitatively identifies free water and many other
hydrogen compounds in stabilized materiaf.

. A neutron-based moisture probe to measure the hydrogen content of sealed 3013 containers.
The estimated sensitivity limit of the bench-top model for moisture detection in PuOI is
0.06 % by weight water (with measured hydrogen expressed as water) at one sigma above
background. The predicted sensitivity of an optimized system is less than 0.02 % moisture.
Therefore, the technique can veri~ that sealed containers possess less than 0.5 ‘%.moisture
as required by the 3013 standard.

. Acoustic Resonance Spectromer~, which measures changes in gas pressure and
composition in sealed 3013 containers. This method measures the characteristics of
starrding waves produced in gas within the containers using acoustic excitation and
detection. Recent results link detected resonance amplitude to gas pressure and resonance
frequency to gas “composition that promise to allow routine surveillance of sealed containers.

These methods are particularly. useful in demonstrating conditions for the safe storage of sealed
3013 containers due to the ability to apply them non-invasively and nondestructively.

The R&D Progrant is also responding to the etiolution of the Stewardship Program within DOE”S
Environmental Mazragement Program. The Materials Identification and Surveillance (MIS)
Project had established materials for safe storage. Now the MIS anticipates sampling pressures
and compositions of gases evolved from well characterized materials in sealed containers. These
results would contirm the anticipated safe behavior of the stabilized materirds. The MIS is
gathering data in the alpha-beta phase transformation experiment.

JUIV 1- SeptemtJer 30, 1997 6
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An Applied Technology Prograsn Review Report was completed and furnished to NMSTG for
review and comments. This report addressed issues covered during the Applied Technology
Meeting conducted at Los Alarno. The Applied Technology Report will become part of the
annual update of the Research and Development Plan currently in progress.

The Technical Advisory Panel (TAP) reviewed several research technology ‘White Papers”
during the quarter. Tlte TAP provides a technical feasibility and systems engineering review of
technologies proposed by research facilities, and furnishes a recommendation to the NMSTG on
the usefulness of the proposed technologies. Arrtong technologies reviewed during the quarter
were:

. Ash Glass - A Proposal to Immobilize Ash and Ash-like Residues at NETS Using
Vitrification and Conventional Furnaces

. Recovery of Plutonium from Plutonium Scrap and Residue with Conversion of Secorrdaqi
Wastes to Borosilicate Glass

. Electro-scrubbing of RFETS CaCl, Salt Residues.

Recommendations regarding these technologies were submitted to the Plutonium Focus Area for
consideration.

111. MILESTONE SUMMARY

Progress to Date: Milestones Summary

. 169 total milestones in Implementation Plan*

. 92 milestones completed since February 1995
❑ 34 milestones completed early
n 39 milestones completed on time
❑ 19 milestones completed late

. 6 milestones past due

* A complete listing ofmiiestones is included as an attachment to this report. The milestone
lotal ha.i been revised due to changes 10 the LLNL and Roc~ Flats portions of the
implementation plan.

Milestones Past Due

IP-3.6-040 Complete vacuum consolidation ofSovannah River’s K-Reactor Disassembly
Basin Sludge (September 1996)

IP-3.6-041 Remove consolidated basin sl,tigefiom Savannah River’s K-Reactor
Disassembly Basin (September 1997)

Juw 7- secstember 30, 1997 7



DNFSBRecommendation 94-1: Implementation Quarterlv Reuon

IP-3.6-042

IP-3.3-012A

IP-3.1-022

IP-3.2-035

Remove consolidated basin sludgefiom Savannah River’s L-Reactor
Disassembly Basin (September 1997)

Whh regard to the three milestones above, upgrades to baain water chemistry
have negated the need for basin sludge consolidation and removal in the neas
term. These milestones sse to be deleted in the forthcoming Savannah River
Implementation PIart revision.

Begin Stabilization at Rocky Flats by pyrochemical oxidation 6,000kg of higher
risk plutonium salts. (September 1997)

Delays in completion of glovebox modifications, furnace heater element
failures, hardware and softwase problems with nuclear materials measurement
systems, and deficiencies in operator proficiency resulted in tiuther
postponement of the Rearhness Assessment into rrtid-October 1997.
Stabilization is now scheduled to begin in November 1997.

Begin Processing Solutions at Plutonium Finishing Plain (June 1997)

Installation of solution processing equipment is ongoing but slow due to the
curtailment of tissile material movement and issues related to the technical
scope of work. Projected start of solution stabilization is February 1998.

Stabilize and Reuackme High Risk Vault Items to Meet the Long-Term Storage
Standards at Lo; Ala;os N&ional Laboratory (September 199?)

Chemical recovery process operations needed to meet this milestone were not
available in July and August due to repairs being made to leaks in the rritraxeion
exchange processing room. These delays are expected to prevent completion of
this milestone until January 1998.

Milestones Completed Late

IP-3.6-033 Begin s(abilizarion of Mark-16/22 HEU SNF at Savannah River
(November 1996)

Mark- 16/22 spent fuel stabilization was initiated in July 1997. Stabilization
completion is scheduled for December 2000.

IP-3:6-036 Reorient fuel in Savannah River K-Reactor Disassembly Basin to a horizontal
configururion (February 1997)

Reorientation of K-Basin fuel was completed late in July 1997

Jutv 7- September 30, 1997 8
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