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December 1, 2003

The Honorable Spencer Abraham
Sceretary of Energy

1000 Independence Avenue, SW
Washington, DC 20585-1000

Dear Secretary Abraham:

The Delense Nuclear Facilities Safety Board (Board) was directed by Congress to
conduct a study of the adequacy of the K-Arca Materials Storage (KAMS) facility and related
support facilitics such as Building 235-F at the Savannah River Site, Aiken, South Carolina, for
the storage of detense plutonium and defense plutonium materials. This report was mandated by
Congress in Section 3183 of the Defense Authorization Act for Fiscal Ycar 2003, Public Law
107-314. Scction 3183 directed that this study be provided both to Congress and to the Sccretary
of Encrgy. Our report on this matter is enclosed for your consideration.

The Board concludes that plutonium can be stored safcly in the KAMS facility as
currently configured for a limited period of time. For extended storage, the Board belicves that
certain safety enhancements described in the enclosed report should be provided. The Board
further concludes that the Department of Energy should expedite decisions on disposal of excess
plutonium, and should re-evaluate its plutonium storage plan to deterntine if there are better
options (such as a new plutonium storage facility) for extended storage of plutonium materials at
the Savannah River Site.

The Board appreciates the support provided by the Savannah River Site to members of
our staflas they conducted on-site reviews as part of this study.

Respectfully submitted,

John T. Conway
Chairman
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To the Congress of the United States:

The Defense Nuclear Facilities Safety Board (Board) is pleased to submit to Congress its
report on plutonium storage at the Savannah River Site in Aiken, South Carolina. This report
was mandated by Congress in Section 3183 of the Defense Authorization Act for Fiscal Year
2003, Public Law 107-314. Section 3183 directed that the Board conduct a study of the
adequacy of the K-Area Materials Storage facility (KAMS) and related support facilities such as
Building 235-F at the Savannah River Site, Aiken, South Carolina, for the storage of defense
plutonium and defense plutonium materials. As required by Section 3183, the Board has also
provided the enclosed report to the Secretary of Energy.

The Board concludes that plutonium can be stored safely in the KAMS facility as
currently configured for a limited period of time. For extended storage, the Board believes that
certain safety enhancements described in the enclosed report should be provided. The Board
further concludes that the Department of Energy should expedite decisions on disposal of excess
plutonium, and should re-evaluate its plutonium storage plan to determine if there are better
options (such as a new plutonium storage facility) for extended storage of plutonium materials at
the Savannah River Site.

Respectfully submitted,
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PREFACE

DEFENSE AUTHORIZATION ACT OF FISCAL YEAR 2003
PUBLIC LAW 107-314

SEC. 3183. STUDY OF FACILITIESFOR STORAGE OF PLUTONIUM AND PLUTONIUM
MATERIALSAT SAVANNAH RIVER SITE.

(@ STUDY .—The Defense Nuclear Facilities Safety Board shall conduct a study of the adequacy of
the K-Area Materids Storage facility (KAMS), and related support facilities such as Building 235-F, a the
Savannah River Site, Aiken, South Carolina, for the storage of defense plutonium and defense plutonium
materias in connection with the disposition program provided in section 3182 and in connection with the
amended Record of Decision of the Department of Energy for fissle materids dispostion.

(b) REPORT.—Not later than one year after the date of the enactment of this Act, the Defense
Nuclear Fecilities Safety Board shal submit to Congress and the Secretary of Energy areport on the study
conducted under subsection (a).

(c) REPORT ELEMENTS—The report under subsection (b) shall—

(1) address—

(A) the suitability of KAMS and related support facilities for monitoring and observing
any defense plutonium or defense plutonium materias stored in KAMS;

(B) the adequacy of the provisons made by the Department for remote monitoring of
such defense plutonium and defense plutonium materials by way of sensors and for handling of
retrieval of such defense plutonium and defense plutonium materias, and

(C) the adequacy of KAMS should such defense plutonium and defense plutonium
materias continue to be stored at KAMSS after 2019; and
(2) include such proposals as the Defense Nuclear Facilities Safety Board considers
appropriate to enhance the safety, reliability, and functiondity of KAMS.

(d) REPORTS ON ACTIONS ON PROPOSALS—Not later than 6 months after the date on
which the report under subsection (b) is submitted to Congress, and every year theresfter, the Secretary and
the Board shal each submit to Congress areport on the actions taken by the Secretary in response to the
proposds, if any, included in the report.



EXECUTIVE SUMMARY
CONCLUSIONS AND PROPOSALS

Department of Energy’s Plutonium Disposition Program. During the past decade, the
Department of Energy (DOE) has significantly changed its plans for how to stabilize and store excess
plutonium. Originaly, DOE proposed and designed a state-of-the-art facility (called the Actinide Packaging
and Storage Facility [APSF]) to safely store and monitor al excess plutonium for an indefinite time period.
Also planned was a proposed plutonium immobilization facility to provide a near-term dispostion pathway for
excess plutonium not designated for mixed-oxide (MOX) fuel.

Instead of proceeding with these specialy-designed, modern facilities for stabilization, packaging, and
storage of plutonium, DOE now proposes to rely on a combination of 50-year old facilities that currently do
not meet modern safety sandards. The lack of careful, consistent planning has forced the site chosen for
plutonium storage, Savannah River Site (SRS), to focus on what can be done with exigting facilities,
foreclosing options that may have been both cost-effective and safety-conscious.

K-Area Materials Storage. Storage of plutonium in the K-Area Materids Storage (KAMYS)
facility can be accomplished safely for alimited period of time (roughly 4 to 5 years) provided existing safety
controls are maintained. For storage beyond this period of time, improvements such as fire protection
upgrades should be undertaken. For extended storage (beyond 4 to 5 years), the Defense Nuclear
Facilities Safety Board (Board) proposes that DOE install fire protection systems and eliminate
unnecessary combustibles in the KAMSfacility.

Building 235-F. DOE should carry out its plan to remove plutonium materids from Building 235-F
(235-F). DOE should not plan extended storage of plutonium in 235-F until it has studied the proposasin
thisreport. These proposals are (1) establish an acceptable safety basis for storage of plutonium, (2)
conduct a systematic evaluation of the safety systems to determine needed upgrades, (3) performa
structural analysis assessing seismic adequacy of the facility measured by current acceptance criteria,
and (4) decontaminate unused process cells.

Remote Monitoring and Retrieval of Material. Neither the KAMS facility nor 235-F are
equipped to provide remote monitoring of the physical condition of stored materid. DOE' s plan for handling,
moving, and shipping a damaged, potentidly contaminated container from KAMS for further digposition has
not been defined and vaidated. Thus, the Board proposes that DOE devel op and implement validated
procedures for the handling and intrasite shipment of plutonium containers, including damaged
containers.

FB-Line. The FB-Line can complete its stabilization and packaging mission safely. Readiness
reviews for startup of the new plutonium stabilization furnaces and the packaging system have been
completed.
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Building 772-F and the Savannah River Technology Center. These facilities have adequate
andytica capabilities to support the plutonium storage mission at the SRS. These capabilities will need to be
maintained throughout the storage misson.

Adequacy of Facilities Beyond 2019. Once the existing SRS facilities have been made adequate
and can be expected to safely perform storage and processing missions, safe use of the facilities beyond 2019
requires management of facility aging. SRS has established a program for managing facility aging thet congsts
of conducting preventive, predictive, and corrective maintenance. The program for predicting problems with
safety equipment before failure is particularly noteworthy. SRS can be expected to maintain needed safety
systems reated to plutonium storage and handling. The cost of maintaining safety equipment in these facilities
will likely increase with time, and will probably become prohibitive.

Programmatic Risks. DOE’s current plutonium dispostion plan incurs significant programmatic
risk. Theimmohilization facility has been cancelled, and the planned MOX Fue Fabrication Fecility has not
yet obtained regulatory gpprova. DOE has no apparent plan for the disposition of gpproximately 5 metric
tons of excess plutonium not designated for processing in the MOX facility. For these reasons, the Board
proposes that DOE (1) expedite the development of a complete, well-considered plan for the
disposition of all excess plutonium to preclude unnecessary extended storage of plutonium at SRS, and
(2) conduct a new study of available options for the storage of plutonium at SRS.

Long-Term Management and Storage of Plutonium. During the last decade, a state-of-the-art
plutonium storage facility (the APSF) was designed by DOE. Thisfacility contained systems assuring safe
storage of plutonium for long periods of time and was designed to current safety standards and expectations.
Such amodern plutonium storage facility would satisfy the above proposas and would provide sifety,
reigbility, and functiondity of the Sorage mission.
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1. INTRODUCTION

1.1 CONGRESSIONAL MANDATE TO THE DEFENSE NUCLEAR FACILITIES SAFETY
BOARD

In Section 3183 of Public Law 107-314*, Congress directed the Defense Nuclear Fedilities Safety
Board (Board) to conduct a study of the adequacy of the K-Area Materias Storage (KAMS) facility and
related support facilities at the Savannah River Site (SRS) in South Carolina, in which the Department of
Energy (DOE) proposes to store defense plutonium and defense plutonium materids. The Statute requires
that the Board's study consider the suitability of KAMS and related support facilities, the adequacy of
provisons made for remote monitoring and for retrieval of materia, and the adequacy of KAMS for
plutonium storage beyond the year 2019. Congress also required that the Board include in its report
proposals the Board considers gppropriate to enhance the safety, reliability, and functiondity of KAMS. The
report was to be provided both to Congress and to the Secretary of Energy.

1.2 BACKGROUND

In the mid-1990s, DOE developed a well-thought-out plan for storage of its excess plutonium
materids. Theinventories of materids at the Rocky Hats Environmenta Technology Site (RFETS) and SRS
were to be stored in a state-of-the-art facility—the Actinide Packaging and Storage Fecility (APSF) at SRS.
Thisfacility was designed to dlow expansion to accommodate additiona hazardous materias from other DOE
gtes. Advanced monitoring and handling feetures of this facility would have minimized manud inspection and
moving of containers, thereby reducing worker dose and criticdity risk. 1n 1998, DOE decided to modify the
K-Areareactor, which was built at SRS in the 1950s, to accommodate early deinventory of RFETS. At the
time, the KAM S facility was intended to be used for alimited time, less than 10 years, pending completion of
APSF.

In 2000, DOE completed a study of plutonium stabilization and storage options? This study assumed
that a proposed plutonium immobilization facility would provide a near-term digposition pathway for DOE's
excess plutonium metal and oxides not dated for use in mixed-oxide (MOX) fud. Given the assumed short
storage period, the DOE study team concluded it would be more cost-effective and timely to modify existing
facilities to provide the capability for stabilization and storage than to congtruct anew facility. Accordingly,
the recommendation of the study was to cance the APSF project and modify Building 235-F (235-F),
origindly built in the 1950s, to indal a stabilization and packaging capability. The forwarding memorandum
for the DOE study noted thet if the immobilization facility were not built, DOE would need to reevauate the
recommendations. The executive summary of that study further stated that DOE would need to congtruct a
sorage facility should the immohilization facility not be constructed.

1 see Appendix D for statutory text of Sections 3181, 3182, and 3183.

% Ref. 1.
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Even though APSF had been designed and excavation begun, DOE canceled congtruction of the
facility in 2001. DOE’s decision was based primarily on budget congtraints and expectations that a
digpostion path for the plutonium (MOX and immohilization facilities) would be avallable in the rlatively near
future. The immobilization facility was delayed shortly after this decison, and then was canceled in 2002. In
conjunction with this cancellation, DOE decided that storage of the RFETS plutonium materidsin KAMS
could extend beyond the 10 years previoudy estimated. DOE aso decided that other sites would continue to
store materid at their respective Sites.

Initialy, DOE adso planned to utilize APSF to provide ameans to stabilize, package, and store SRS's
inventory of plutonium. The decison to cancd APSF left SRS without plans for establishing this capability
and without clear provisonsfor storage of its materids. To achieve timely dispostion for plutonium &t the Site,
the Board suggested that SRS s plutonium materids could be stabilized and packaged efficiently with some
minor modificationsto FB-Line® SRS agreed, and recently completed modifications establishing a
stabilization and packaging capability in FB-Line. Beyond that, SRS concluded that storage of its materids
could be provided by modifying storage vaults in 235-F and increasing storage capacity in KAMS.

1.3 SCOPE OF STUDY

At the time Section 3183 was introduced in Congress, DOE intended to store plutonium materiasin
KAMS. Support activities to be conducted in 235-F included routine ingpection of the storage containers
packaged in accordance with DOE' s plutonium storage standard.* This support from 235-F was necessary
because KAMS lacks the necessary safety features to alow opening of the storage packages for ingpection
and survelllance.

In October 2002, following introduction of Section 3183, DOE’s Assistant Secretary for
Environmental Management proposed the consolidation of excess plutonium at SRS.® Such consolidation
makes it necessary to provide plutonium storage at SRS that exceeds the current capacity of the KAMS
facility. DOE's current plan isto use 235-F for this additiona storage capacity. DOE is developing plansto
store gpproximately 5,000 packages—containing about 22 metric tons of plutonium—in KAMS, and
approximately 2,000 packages—containing about 9 metric tons of plutonium—in 235-F. Severa other
fecilitiesat SRS will be relied upon to support plutonium storage missions. the FB-Line, Building 772-F, and
the Savannah River Technology Center (SRTC).

3 Ref. 2.

4 DOE-STD-3013, Stabilization, Packaging, and Storage of Plutonium-Bearing Materials.

SRef. 3.
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This Board study assesses the safety of plutonium storage and related activitiesin dl of these facilities. In
determining the scope of the study, the Board considered the current inventory of plutonium (both the SRS
inventory and additiona inventory shipped to SRS from RFETS) and the additiona inventory DOE plansto
consolidate at SRS.

1.3.1 Current Plutonium Storage

SRS currently soresits plutonium materidsin KAMS, FB-Line, and 235-F. The plutonium metd in
FB-Line has been packaged to comply with DOE-STD-3013. FB-Line aso stores plutonium oxide that has not
been gabilized to comply with this standard and is packaged in avariety of configurations. Modifications to FB-
Line, completed in October 2003, now provide the capability to stabilize this plutonium oxide materid and
package them to meet DOE-STD-3013. Once the plutonium materias have been packaged in approved
containers, the packages will be moved to either KAMS or 235-F, eiminating the plutonium inventory in
FB-Line. FB-Lineisnot planned to have a plutonium storage mission after 2006.

Most of the plutonium materiasin 235-F were shipped to SRS decades ago as part of the Centra Scrap
Management Office (CSMO) program. This materid is currently being characterized item by item in FB-Line for
fina digpogtion. These plutonium materidswill either be stabilized and packaged in FB-Line to comply with
DOE-STD-3013 packaging criteriaor be disposed of as waste in HB-Line. In addition to the CSMO materids,
severa hundred containers of plutonium/uranium compodite materia recently shipped from RFETS are being
stored in 235-F. This composite materid is being repackaged into pipe overpack containers (POCs) and is
being moved to KAMS.

Plutonium materias currently in KAMS were shipped from RFETS. These materids are in DOE-STD-
3013 containers, packed inside Department of Transportation (DOT) Type B 9975 shipping containers® SRS
aso gores plutonium-contaminated, highly-enriched uranium (HEU) materid from RFETSin KAMS. This
materid is packaged in sedled, screw-lid containers placed in POCs. Other nuclear materials are stored in
KAMS in highly invulnerable encased safes. While this latter materia was not the subject of the Board' s studly,
the hazard it poses to the plutonium storage mission was reviewed.

1.3.2 Extended Plutonium Storage

KAMS currently does not have sufficient storage capacity to accommodate extended storage’ of the
excess plutonium materias from around the DOE complex. Under present plans at SRS, the necessary

6 The Nuclear Regulatory Commission’s requirements for such containers are found in Title 10 of the Code
of Federal Regulations (CFR) Part 71, Packaging and Transportation of Radioactive Materials. This packaging
configuration is depicted in Appendix C.

7 Extended storage and near-term storage are not precisely defined time periods. For the purposes of this

report, the Board considers near-term storage covers the next 4 to 5 years. Extended storage is storage beyond that
period.
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additional storage capacity would be provided by increasing the storage capacity of KAM S and modifying the
storage vaultsin 235-F. After changesto increase its capacity, KAMS will provide for storage of about 5,000
shipping containers including the POCs.

DOE plansto ingal storage racks in 235-F to accommodate the remaining materias that cannot be
placed in KAMS. The plutonium materias planned for storage in 235-F must be stabilized and packaged in
containers meeting DOE-STD-3013 prior to shipment to 235-F. The bulk of the plutonium will be stored in
DOE-STD-3013 containers mounted in the new racks, some materid will be stored in shipping containers. The
planned capacity of 235-F should provide for storage of about 2,000 of the DOE-STD-3013 containers and
about 150 shipping containers. In addition, the capacity to store about 40 shipping containers containing
neptunium oxide has been maintained in 235-F. Neptunium oxide will be stored for a short period, lessthan 1
year, pending its shipment to the Y-12 Nationa Security Complex. The neptunium oxide materid was not
encompassed by this study, but the hazard it poses to the plutonium storage misson was consdered. Table 1-1
(on the next page) contains a summary of storage inventory expected after 2006.

1.3.3 Plutonium Storage Support Activities

DOE-STD-3013 requires routine surveillance of containers to assess whether unusua conditions,
particularly pressurization or corroson, are developing. DOT typically requires that Type B shipping containers
be inspected at 1- or 2-year intervals, replacing consumable parts (e.g., o-rings), and other parts, as necessary,
to maintain their shipping certification. DOE determined that for storage purposes, the refurbishment of the
shipping containers could be deferred for at least 10 years without detriment to the package. To confirm that
extended storage of materid in shipping containers beyond the normd refurbishment time is acceptable, and to
support further extension of the refurbishment time, SRS initiated a surveillance program to assess aging and
degradation of the shipping container materids. Since KAMS does not have the needed safety systemsto alow
opening of shipping containersin that facility, these surveillance activities must be accomplished e sewhere on site.
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Table 1-1. Approximate Storage Inventory After 2006

Site of Origin and Material

Quantity of Material Storage Containers

235-F KAMS

Savannah River Site
. Plutonium metd and oxide in 3013 containers 274 666

(in Type B shipping containers)
. Neptunium oxide in Type B shipping containers

(not included in overdl totd) 40 N/A

Rocky Flats Environmental Technology Site
. Plutonium meta and oxide in 3013 containers N/A 1,750

(in Type B shipping containers)
. P utonium-contaminated highly-enriched uranium

meta N/A 500 (in POCs)
. HEU/plutonium meta and plutonium composites
N/A 200 (in POCys)

L awrence Livermore National Laboratory
. Putonium oxide in 3013 containers N/A 115

(in Type B shipping containers)
L os Alamos National L aboratory
. Putonium meta and oxide in 3013 containers N/A 96

(in Type B shipping containers)
Hanford
. Plutonium metd and oxide in 3013 containers 1,050 1,500

(in Type B shipping containers)
Total 1,324 4,827

Source: Ref. 4.

N/A not applicable
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SRS plansto perform the ingpection and survelllance activities in FB-Line until needed modifications to 235-F
have been completed. FB-Line has the capability to enable opening of the shipping containers and has recently
established the capabiility to stabilize and repackage any container exhibiting unusua conditions. DOE’ s desire to shut
down FB-Line leads to the need to reestablish esawhere the capability to perform survelllance and monitoring, as well
as dabilization and packaging. SRS has begun planning modifications to 235-F to establish this cgpability. These
modifications are expected to be completed in 2005, by which time DOE expects FB-Line to be deinventoried.

Severd additiona anaytica functions are needed to support storage of this materia. SRS must be able to
andyze plutonium materid and containers exhibiting unusua conditions during survelllance or inspection. SRS currently
plansto perform any needed analyss of materidsin Building 772-F or at the SRTC.

1.3.4 Facilities Reviewed

Based on the above discussion, it is clear that three facilities at SRS have a near-term or extended storage
mission or serve needed support for storage—KAMS, 235-F, and FB-Line. Building 772-F and SRTC provide an
andytica support function. Therefore, this study addressed the adequacy of plutonium storage and related activitiesin
al five of these facilities. The Board' s study took into account each facility’ s remaining misson and itsrole in safe
sorage of plutonium at the Ste.

1.4  STUDY ASSUMPTIONS

There are many safety programs that contribute to safe storage that were not specificaly reviewed for this
report, for example, radiologica protection, criticaity prevention, quality assurance, emergency preparedness, on-gte
fire department, and training. These programs have been reviewed in the past in conjunction with the Board' s ongoing
evauation of activitiesat SRS. For purposes of this sudy the Board assumed that SRS will maintain an acceptable site
safety infrastructure to support the storage mission.

SRS dso has the ability to andyze plutonium samples and perform metalographic andyssasneeded. SRSis
expected to maintain the andytica capability to andyze plutonium and perform required ingpectionsin the future.

15 STUDY APPROACH
Integrated Safety Management principles guided this sudy. The scope of the mission was determined, the

hazards characterized, and the adequacy of the safety controls assessed. Initidly, the safety basesfor KAMS, 235-F,
and FB-Line were reviewed for their adequacy to protect the public, workers, and environment.2 From safety basis

8 The safety basis means the documented safety analysis (DSA) and hazard controls that provide

reasonable assurance that a DOE nuclear facility can be operated safely in a manner that adequately protects
workers, the public, and the environment. [10 CFR 830, Nuclear Safety Management.]
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documentation it is possible to identify safety-related structures, systems, and components (SSCs) for further
evauation. The safety basis documents do not currently cover some of the support activities outlined above (eg.,
sahilization and packaging in 235-F). In such cases, the Board evaluated SSCstypicaly required for afacility with a
limited processing and storage mission.

For two facilities—K AM S and 235-F—the expected storage missions may be more than 20 years. For these
facilities, the Board' s evduation of the SSCs entailed an assessment of the qudified operable life of the safety systems,
that is, whether the systems can be rdlied upon to perform safety functions for the facility’ s remaining operating life. An
initid comparison was made of the existing design configuration for the SSCs measured against current design codes
and gandards. The evaluation of safety systemsin FB-Line dso entailed an assessment of the operability of the SSCs.
However, due to the expected short remaining storage mission for FB-Line, comparison of the design of needed SSCs
againg current design codes and standards was not considered useful.  Significant upgrades to the design could not
reasonably be made during the remaining short life of the facility. Should DOE decide to extend the missonof  FB-
Line, design upgrades may be needed.

Building 772-F and SRTC have a possible support misson. That support may include some of the survelllance
activities required by DOE-STD-3013 or andysis of containers gppearing to bein an unusuad condition. Andyss of
the plutonium may be needed in such cases. Since plutonium materias will not be stored in these facilities for lengthy
periods, a detailed evauation was not necessary. The Board will review these facilities as necessary in the course of its
regular oversght of SRS, Accordingly, the study focused on the current cgpability to andyze plutonium samples and
whether that cgpability was sufficient.

Table 1-2 depicts the study approach discussed above. The operability and design of safety-related SSCs
were assessed for adequacy to protect the public, worker, and environment asindicated in the table.
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Table1-2. Study Approach

Facility (Function) Safety Operability Design Other
Basis Assessmen | Assessment | Assessmen
Assessmen t t
t
K AM S (extended storage) U U U
Building 235-F (extended storage, U U U

packaging and surveillance support)

FB-Line (near-term storage, packaging U U
and surveillance support)

Building 772-F and/or Savannah U
River Technology Center

(plutonium analyss cgpability)

All storage facilities (remote U
monitoring and retrieva capability)

A specid congderation in formulating the study approach was the issue of management of facility aging.
Managing the effects of aging on afacility’s SSCs requires a systematic gpproach and evauation. An integrated
and continuous program of predictive and preventive maintenance, ingpection and monitoring, and repair and
replacement can ensure that the SSCs perform as designed for aslong as needed. Theinitia step of such a
program isto identify safety-related SSCs that must remain functional during normal operation, and during and
following design basis accidents or events® The program then determines which of those safety-related SSCs
are subject to aging effects. Some of these SSCs, such as the facility’ s structure, may be passive; others are
active, such as ventilation system fans that are prone to wear. Analyses and engineering evauations are
performed to determine reasonable actions needed to ensure that the SSCs continue to perform. These actions
are carried out through the facility maintenance program.

° Design basis accidents are accidents postulated for the purpose of establishing functional and
performance requirements for safety SSCs. [DOE-STD-3009-94, Preparation Guide for U.S. Department of Energy

Nonreactor Nuclear Facility Documented Safety Analyses.]

1-8



2. CONCLUSIONS AND PROPOSALS

This section presents the conclusions of the Board' s study and proposas for enhancing the safety,
reigbility, and functiondity of plutonium storage facilitiesat SRS.  Supplementary information on the technica
basis for the conclusons and proposa's presented here can be found in Appendices A and B.

21 PLUTONIUM DISPOS TION PROGRAM

During the past decade, DOE has significantly changed its plans for how to stabilize and store excess
plutonium. Originaly, DOE proposed and designed a state-of-the-art facility (APSF) to safely store and
monitor al excess plutonium for an indefinite time period. Also planned was a proposed plutonium
immobilization facility to provide a near-term disposition pathway for excess plutonium not designated for MOX
fud.

Instead of proceeding with these specidly-designed, modern facilities for stabilization, packaging, and
storage of plutonium, DOE now proposes to rely on a combination of 50-year-old facilities that currently do not
meet modern safety standards. Thislack of careful, consstent planning has forced the Site chosen for storage,
SRS, to focus on what can be done with exigting facilities, foreclosing options that may have been both cost-
effective and safety-conscious. Past decisions were based on a plutonium storage study™® that itself was based
on assumptions no longer consistent with present circumstances.

Moreover, the current plan isrisky: it depends on the successful licensing and congtruction of the MOX
Fud Fabrication Facility for disposal of the bulk of excess plutonium. Even if the MOX Fud Fabrication Facility
is successful, DOE has not completed a disposition plan for excess plutonium not expected to be processed into
MOX fud. DOE isdill assessing its excess plutonium inventory to determine its suitability for MOX fudl.
Currently, there is gpproximately 5 metric tons of plutonium that is not consdered suitable for MOX fud. This
quantity of plutonium could change as DOE declares more plutonium as excess or as MOX fuel requirements
arerefined. The SRS plutonium storage plans were based on an assumption that the immobilization and MOX
facilities would provide a near-term disposition path for dl the excess plutonium metal and oxide. With that
secure extended outlook, the storage and stabilization plans sensibly focused on using existing facilities. For a
near-term storage mission, such an gpproach can perhaps be judtified; however, for extended storage this
gpproach presents a number of potentia safety problems.

DOE recognizes the importance of establishing a digposition path, and to that end formed ateam in 2002
to determine a disposition path for materid not planned for MOX fud. Unfortunately, progress made on this
task has been dow. So far, no technicaly feasible path forward has been approved. DOE needs to expedite
this task to preclude unnecessary extended storage of plutonium at SRS.

10Ref. 1.
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Pending disposition of excess plutonium, DOE is planning to consolidate plutonium at SRS. Inthe
Board's view, DOE would benefit by conducting an integrated study of options for storage of plutonium at SRS.
The study should consider the widest possible range of factors including safety, environmenta impact, nationa
security, cost, and schedule. Among the options that might be considered are the following:

1 Congtruction of the aready-designed APSF facility. Some design changes might be warranted to
enable better integration with the Pit Disassembly and Conversion Facility (PDCF) and MOX
fadilities

Modification of PDCF to accommodate increased storage. PDCF will have some storage
capability and could be expanded to accommodate dl of the plutonium to be stored at the Site.
The PDCF design dready includes a stabilization and packaging capability. A redigtic assessment
of the programmatic risk of PDCF not being constructed is an essentid eement of this option.

Ingtdlation of safety systems (e.g., fire protection, filtered ventilation) sufficient to alow storage of
al excess plutonium in KAMS. With such sysems available, the need to store plutoniumin
shipping containers may be obviated, thus alowing increased Storage capacity. An ingpection
cgpability and asmall plutonium stabilization and packaging capability could then be added to a
auitable adjoining area. This capability would preclude shipping plutonium containers to another
fadility for ingpection and having to maintain this facility.

Each of these options, unlike the current basdline, would result in plutonium storage at the sitein one
facility with the cgpability to perform dl of the operationa functions required for storage. Utilization of only one
facility should reduce intrasite movements of plutonium and lower operating costs, particularly costs associated
with safeguards.

Proposals:

1. Expedite the development of a complete, well-consdered plan for the disposition of dl excess
plutonium to preclude unnecessary extended storage of plutonium a SRS.

2. Conduct anew study of available options for the storage of plutonium a SRS.
22  SUITABILITY OF FACILITIES
2.2.1 K-AreaMaterials Storage Facility

The K-Reactor was constructed in the 1950s and operated through the early 1990s. The reactor was
then decommissioned and the fud removed, aong with most of the equipment previoudy needed for reactor
operations. DOE then modified the reactor confinement area and adjacent areas to form alarge warehouse now

caled the Materia Storage Area (MSA).
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Before plutonium is placed in the MSA, it must be stabilized and packaged in accordance with DOE's
plutonium storage standard.™*  Stainless steel weld-sealed containers, one nested inside the other, are used to meet
this standard.*? The container is then overpacked in a shipping drum that meets DOT requirements. Shipping
drums are stacked two and three high throughout the MSA.

In agenerd sense, the KAM S facility isarobust structure that can be made suitable for extended storage
of plutonium. Its most sgnificant drawback isthe lack of safety systems to support handling of materia containers
not held in DOT-certified shipping drums. The facility is not equipped to repair damaged containers, conduct
needed survelllance and inspections of Storage packages, or stabilize and repackage materid. These essentid
activities must be performed in another facility. This drawback creetes the need for using multiple SRS facilities
and for moving plutonium packages from one to the other, posing additiond risk to the workers and the public.
Enhancing the KAM S facility with safety systems sufficient so that al storage activities could be performed in it
should be considered as an option in the plutonium storage study proposed above.

Fires are the mogt significant accidents of concern in the KAMS facility, yet it lacks fire protection systems
required by DOE for nuclear facilities. DOE has attempted to judtify this Situation by andlyzing the safety impacts
of credible fires'3, rather than by bringing the facility into compliance with fire protection requirements. Such an
gpproach is inconsistent with long-standing DOE policy to adopt best-in-class fire protection for its most
hazardous facilities. Moreover, DOE has chosen not to remove unnecessary combustible materids, and instead
has taken mitigative measures of questionable fire safety efficacy.

Proposal: Ingdl fire protection systems and eiminate unnecessary combudtiblesin KAMS,
2.2.2 Building 235-F

Building 235-F isareinforced concrete structure built in the late 1950s. Initidly, it was used for plutonium
processing, fabrication of targets for the reactors, and plutonium storage. 1n the 1970s, the facility was modified
to accommodate fabrication of heat sources using plutonium-238. For the last 20 years, the facility has been used
only for storage; DOE expected to decommisson it. Safety systems such asfire protection and criticdity darms
that were not needed at the time were deactivated and removed.

Building 235-F has not been evauated by DOE for extended plutonium operations; most likely,
subsgtantiad modernization will be required. The safety basis for the facility must be updated and equipment needed

= DOE-STD-3013, Stabilization, Packaging, and Storage of Plutonium-Bearing Materials.

12 Schematics and a photograph of this container are provided in Appendix C.

13 A crediblefireisthe largest fire to be expected taking into account fixed and transient combustibles and
passive fire protection features such as fire area boundaries.
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to stahilize and package plutonium must beingdled. Many deficienciesin existing safety equipment will require
correction. For example, the lightning protection system does not comply with current industry standards, and
safety-related instrumentation and control systems do not meet requirements for dectrical and physica separation
and are vulnerable to single-point faillure. The mgority of the eectrica cablesin 235-F are approximately 50
years old and have exceeded their estimated design life. Furthermore, safety systems such as fire protection and
criticality darms that have been removed will likely need to be reingtdled for an extended mission. Fire protection
sysems would have to be based on a new fire hazards andysis (FHA) that consders the facility’ s modified
mission.

To assess these deficiencies, DOE should conduct a systemétic eva uation of the facility’ s safety-related
sysems. The U.S. Nuclear Regulatory Commission implemented a Systematic Evauation Program (SEP) for
evauation and relicensing of older commercia nuclear power plants. The SEP gpproach involved conducting a
sysematic and integrated review to compare existing design features of the SSCs againgt those that would be
required by today’ s standards. 1n the early 1990s, the Board recommended that DOE take such an approach for
resumption of operations at the Rocky Hats Plant (now RFETS).** DOE expanded the scope of this
recommendation to include the K-Reactor at SRS when this reactor was being planned for restart. The program
was subsequently dropped when DOE decided to shut down the reactor permanently. At aminimum, this
evauation should include the ventilation systems; the fire protection systems; dectrica systems, including lightning
protection; and the required instrumentation and control systems.

Most of the safety-related SSCsin facilities planned for storage at SRS were designed and placed in
operation long before today’ s technica standards and criteria had been developed. The SEP s engineering
evauations of the gaps between existing design features and those required by current standards would help
determine appropriate improvements to the SSCs to enhance safety and better ensure the SSC's continued
reliability. The evauation should identify gaps or agpects of the existing system design that do not meet current
design requirements. A rigorous evaluation of the safety benefit of upgrading the systems to comply with current
design requirements should be completed. Also, the condition of safety-related cables should be determined using
asuitable monitoring system. DOE should also assess the existing dectrica system for 235-F againgt current
Nationa Electric Code (NEC) requirements using a NEC-qudified inspector to identify potentid fire hazards and
understand latent system vulnerabilities. Such assessments are performed routindly for the commercia nuclear
industry and have been conducted for other facilitiesat SRS.

Other safety concerns will have to be analyzed. The structura analyss of record for
235-F isinadequate by today’ s standards and acceptance criteria, and needs to be redone. Results of recent
geologic testing have identified soft zones beneath a portion of the facility. The structurd analyss needsto
establish whether these soft zones could cause unacceptable subsidence of portions of the facility during an

14 Recommendation 90-5, Systematic Evaluation Program at Department of Energy's Rocky Flats Plant,
issued May 17, 1990.
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earthquake. Residud plutonium-238 in unused process cellsin the building should be removed now rather than
accepted with its attendant hazards for the duration of the storage mission.

DOE should carry out its plan to remove and characterize plutonium materias currently stored in 235-F.
DOE should not plan extended storage of plutonium in 235-F until it has completed implementing the proposasin
thisreport. 1t may be preferable from safety, cost, and mission perspectives to pursue storage elsewhere at SRS.
Options include an enhanced KAMS fecility, a new storage facility, or an expanded PDCF.
Proposals:

1. Edtablish an acceptable safety basis for stabilization and packaging of plutonium and extended
dorage of plutonium in the facility.

2. Conduct a systematic eva uation of the safety systems to determine needed upgrades.

3. Perform a structura analysis assessing seismic adequacy measured by current acceptance criteria
Since the facility has a new extended mission, the structurd andysis should be based on a ground
moation equivaent to that used in the andysis for anew facility at SRS.

4 Decontaminate unused process cells.

223 FB-Line

FB-Line can complete safely its stabilization and packaging misson. Appropriate readiness reviews for
gartup of the new plutonium stabilization furnaces and packaging system have been completed.

2.2.4 Building 772-F and Savannah River Technology Center

These facilities have adequate andytica capabilities to support the plutonium storage misson a SRS,
These andytica capabilities will need to be maintained throughout the storage mission.

23 REMOTE MONITORING AND RETRIEVAL OF MATERIAL

Nether the KAM S facility nor 235-F are equipped to provide remote monitoring of the physical condition
of stored materid. Remote monitoring capability has been provided for security purposes, such as video cameras
and dectronic tamper indicating devices. Such monitoring warns of remova of or tampering with storage
packages but does not provide information on the condition of the contained materids. Periodic physica
ingpections of materia packages are planned to confirm the safe storage of the contained materids.
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Retrieva of materid from either the KAM S facility or 235-F should not present aproblem. The
plutonium materid will have been stabilized and packaged into robust containers complying with DOE'’ s plutonium
sorage standard. These containers can easly be inserted into shipping containers. Materia stored in KAMS will
dready bein shipping containers or other containers suitable for intrasite shipments. Other than being moved to a
disposition facility, the materia will generdly not be moved from KAMS except as needed to handle a damaged
container or for routine ingpections and monitoring. SRS has not yet developed and validated the plan for
handling, moving, and shipping a damaged, potentidly contaminated container from KAMS?®

Proposal: Develop and implement vaidated procedures for the handling and intrasite shipment of plutonium
containers, including damaged containers.

24  ADEQUACY OF FACILITIESBEYOND 2019

Once the exigting SRS facilities have been made adequate and thus can be expected to safdly perform
storage and processing missions, use of the facilities beyond 2019 becomes a problem in management of the
facility’saging. SRS has established a program for managing facility aging that consists of preventive, predictive,
and corrective maintenance. The Ste's program for predicting problems with safety equipment before failureis
particularly noteworthy. SRS's gpproach to managing aging of its facilities can be expected to maintain needed
safety systems for plutonium storage and handling. To ensure that these facilities can be used safely beyond 2019,
the current performance of the maintenance program must continue. The frequency of maintenance and the cost
of maintaining safety equipment in these facilities can be expected to increase with time, and may become
prohibitive.

15 EB-Line will be the receiving facility for the next several years.
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APPENDIX A
STUDY FINDINGS

This appendix presents additiona information on topics covered in the sudy. The information in this
gppendix is derived from reviews conducted on-site by the Board' s saff.

Al SUITABILITY OF FACILITIES
A.1.1 Safety Basesand Hazard Controls

DOE issued a nuclear safety rule in January 2001 to establish the requirements for safety basis documents. '
The safety basisis established in the DSA for exigting fadilities!” The contractor at SRS has submitted rule-compliant
DSAsto DOE' s Savannah River Operations Office (DOE-SR) for the facilities of interest to this study.

However, the safety bases for KAMS, 235-F, and FB-Line do not account for some of the future activities
needed to support the extended storage of plutonium. These activities include storing DOE-STD-3013 containers,
adding stabilization and packaging processes, and limited sampling capability. Furthermore, the duration of the
planned storage mission for KAMS significantly exceeds the 10 years originally expected, and the process equipment
for high-temperature stabilization of plutonium oxides was gtill being added to FB-Line when its safety basis was
prepared. The changes to the safety bases for KAMS and FB-Line needed to account for these storage activities
should not be significant, but mgor changes to the safety bas's of
235-F arelikely to be required.

The safety objective for dl nuclear facilities is the prevention of releases of nuclear materia (particularly a
release of plutonium) and radiation exposure to workers. Initiating events that can lead to these harmful effects are
generdly categorized asfollows:

1 Naturd phenomena (earthquake, hurricane, tornado, flood, lightning)

1 Loss of confinement or containment 8

1 Fires and Explosions

16 10 CFR Part 830, Nuclear Safety Management.

7 «Documented safety analysis means a documented analysis of the extent to which anuclear facility can
be operated safely with respect to workers, the public, and the environment, including a description of the
conditions, safe boundaries, and hazard controls that provides the basis for ensuring safety.” [10 CFR 830.3]

18 Containment does not allow any release of the hazardous material from its container (e.g., building or
DOE-STD-3013 container), while confinement allows for arelease through appropriate filters (e.g., High-Efficiency
Particulate Air [HEPA] filters).
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! Criticdity
! Externdly-generated damage (e.g., arcraft impact)
! Direct radiation exposure

For the facilities of concern to this study, adequate protection of the public, workers and the environment is
fundamentally provided by the following safety systems, in conjunction with severd safety management programs:

1 A dructure that can withstand natural phenomena and man-made hazards

1 A confinement or containment system for the nuclear materia

1 A fire protection system to help protect these two systems

1 Electrica power, and instrumentation and control systems that support these systems

Two key safety management programs, maintenance and worker protection, were evauated in the course of
this study because of their importance to an extended storage misson. While these reviews focused on the above
safety systems and safety management programs, numerous other safety programs (e.g., criticdity safety, radiaion
protection, quaity control, configuration management) and site infrastructure capabilities (e.g., fire department, on-ste
transportation) must be maintained to ensure safe storage of materials. This study did not specificaly evauate these
other safety programs or site infrastructure capabilities. The Board has determined that these programs are
acceptable during the course of safety evauations previoudy performed at SRS

A.1.2 K-AreaMaterials Storage Facility

Safety Basis. The draft DSA for KAMS had been submitted to DOE-SR at the time of the Board' s on-site
review, and was subsequently approved by DOE without Significant changes. The Board reviewed this draft
document since it was pertinent to the facility’ s misson of extended storage of plutonium materids. Because KAMS
lacks confinement festures, the draft DSA was based on the assumption that arelease of plutonium meaterid in the
facility would have unacceptable consequences. Accordingly, the draft DSA requires plutonium materias to be
stored in containers compliant with DOE-STD-3013 and enclosed in Type B shipping containers (e.g., Type B 9975
containers) meeting Nuclear Regulatory Commission reguirements'® for off-site shipment. The draft safety basis did
not alow opening of containersin the facility, nor did it allow for ingpection of the contents of the containers. These
limitations resulted from the facility’ s lack of a HEPA filter ventilation system; any rdlease of materid within the facility
would be vented directly outside.

19 See 10 CFR Part 71, Packaging and Transportation of Radioactive Materials.
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The draft DSA dlows storage of asmdl quantity of HEU, HEU contaminated with plutonium, and
other nuclear materids. While the consequences from arelease of HEU or the other nuclear materids are not
as great as those from ardease of plutonium-bearing materids, the draft DSA requires that the HEU and other
nuclear materias also be stored in suitably robust containersto prevent arelease.

The draft DSA used the methodology described in DOE-STD-3009-94, Preparation Guide for U.S.
Department of Energy Nonreactor Nuclear Facility Documented Safety Analysis, to identify and andyze
the hazards and needed controls. The most hazardous event in this facility is postulated to be amgor fire that
jeopardizes the integrity of the shipping containers, potentialy releasing plutonium to the environment. The
accident consequence andysis presented in the draft DSA indicated that the release of the contents of two or
more storage containers during such afire would result in off-site consequences exceeding DOE' s evaluation
guiddine of 25 rem. Such ardease would require highly reliable safety controls to prevent or mitigate the
hazard. The mgority of controls for materid storage identified in the draft DSA related to protection against
such fires.

Natural Phenomena Hazards. The KAMSfacility isarobugt, reinforced concrete structure thet is
embedded 40 feet into the ground. The MSA, where the plutonium is stored, encompasses the old Process,
Crane Wash, Crane Maintenance, and Stack Aress. It consigts of two structurdly-independent buildings: the
Process Building (Process, Crane Wash, and Crane Maintenance Aress) and the Stack Building. These
buildings as well as adjacent buildings are separated by expansion joints that alow independent movement and
minimize the interaction of structures during aseismic event.

The gtructures and components that compose the storage area were classified as Performance
Category (PC)-3 in accordance with DOE design standards.®® Adjacent equipment or structures with less
dringent performance criteriathat could adversdly affect the performance of the storage areas during a seismic
event were identified and analyzed to PC-3 criteria. For example, an adjacent building housing the exhaust
fansis quaified for PC-2 but was evaluated to PC-3 criteria to address concerns regarding seismic interaction.
Equipment insde the MSA that did not meet PC-3 criteria was removed.

The KAMS gructurd analysis of record was completed in 1999. This analysis adequately documents
the acceptability of the exigting structures. The seismic evauation used sandard andyticd models and methods
of andyss. Thefacility structure can withstand possible naturd phenomena events.

L oss of Containment/Confinement. Because the HEPA filtersin the KAMS ventilation system
have been removed, this system does not provide confinement for the nuclear materids stored in the facility.

20 performance categories are a classification system used to ensure that specified performance goals are
met during natural phenomenon events. Five performance categories, ranging from 0 to 4 in order of increasing level
of protection, are defined in DOE-STD-1021, Natural Phenomena Hazar ds Performance Categorization Guidelines
for Structures, Systems, and Components.
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Instead, KAMS relies on the safety-class DOE-STD-3013 containers enclosed in DOT Type B shipping
containersto provide thisfunction. Thisavery robust packaging configuration. The Type B shipping
containers are quaified to resist damage during trangportation and handling, and their robust designisa
credited safety feature for protection of the workers. Appendix C shows atypica example of this packaging
configuration.

Other than amgjor facility fire, discussed below, the most plausible event that could breach these
containers would be accidenta puncturing by aforklift. Thisevent is prevented through an engineered control
to limit the gpeed of the forklift, dong with modification of itslifting tines to make them incgpable of penetrating
astorage container.

Externally Generated Hazards. The hazard andysis performed by the Site for externdly generated
events was adequate. The facility’s sructure, limited over-flights, and remote location, in conjunction with
maintaining a viable Ste-wide emergency response capability, provide adequate controls for such hazards.

FireHazards. Asnoted above, the event with the greatest off-site consequences was postulated to
be amgor fire threstening the integrity of the shipping containers, potentialy releasing plutonium into the
environment. Accordingly, the mgority of the controlsidentified in the draft DSA related to protection of the
containers againg such fires.

Even though fireis the dominant hazard, KAMS has no automatic fire suppression or detection
sysems and only a partid fire department standpipe system to facilitate manud firefighting. DOE Order
420.1A, Facility Safety, would normally require automatic suppression or detection as a defense-in-depth
feature of a conservative fire protection program. The KAMS FHA relieson asingle levd of protection—fire
barriers—to protect the plutonium from afire outsde the MSA. Ventilaion in conjunction with adminigrative
controls on the quantity and locations of combustibles compose the single level of defense to protect the
plutonium from afireingde the MSA. Fallure of any one of these systemsto perform as required could result
in afire that would thresten the stored materids.

The limiting-case fire scenario ingde the MSA reaults from sequentid burning of severd forklifts. The thermd
andysis and the DSA credited one of two exhaust fans in the ventilation system to be operating during this event. The
fan draws air through the MSA during the postulated fire to prevent the shipping containers from exceeding their
qudified temperature. With this dtrategy, the ventilation fans would normaly be required to be designated as safety-
class equipment. The DSA, however, identified the ventilation flow monitors as the only safety-class equipment to be
maintained by Technica Safety Requirement (TSR) controls? Similarly, there are no TSR controls governing

2L «Technical Safety Requirements means the limits, controls, and related actions that establish the specific
parameters and requisite actions for safe operation of a nuclear facility and include, as appropriate for the work and
the hazards identified in the documented safety analysis for the facility: safety limits, operating limits, surveillance
requirements, administrative and management controls, and use and application provisions, and design features as
well as a bases appendix.” [10 CFR 830.3]
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operability of fan suction pressure gauges that provide a backup to the flow monitors* Subsequently, DOE
indicated that DOE-SR had directed the contractor at SRS to establish facility conditions that do not require exhaust
ventilaion a any time?

To mantain air flow through the facility needed to mitigate the effects of the limiting-case fireindde the M3A,
aroll-up door between the outside and the MSA was required to be fixed in the open position. Temperature
extremes during winter and summer or adverse wegther conditions (e.g., hurricanes, tornados) could affect the
storage environment and the habitability of the MSA. DOE does not have a plan to cope with changing ambient
conditions. Ingalation of afire protection system would obviate the need for this door to remain open.

The limiting-case fire outsde MSA results from burning of cables and other equipment that were abandoned
in-place in the actuator tower, above and adjacent to the MSA. The FHA and draft DSA concluded that the cables
and equipment could burn uncontrolled without threatening the stored plutonium, provided a 40-square-foot opening
is cut into the roof of the space to dlow venting of heat and the products of combustion, and that fire-resstant coating
is gpplied on structural beams in the space to protect them from overheating and losing structurd strength. For an
extended storage mission in this facility, the cables should be removed.

The short-circuit analysis for KAMS was based on the short-circuit currents from the origina eectrical
configuration of the K-Reactor. Because there have since been magor equipment modifications, including remova of
many of the dectrica |oads, the short-circuit analysis needs to be redone using short-circuit currents based on the
exiging configuration of the eectricd didtribution sysem. Such an evauation would verify the cgpability of the
dectrica equipment to perform safly without initiating afire or an explosion.®*

Basad on these consderations, DOE should:

1 Provide an automatic fire suppression and fire darm system to provide defense-in-depth. Asan
dternative, provide an automatic detection and alarm system and enhanced manud firefighting
cgpability.

Determine if the misson is considered “vitd” under DOE Order 420.1A, Facility Safety, and
establish the unacceptable program interruption period.?

22 The Board disagreed with this approach and requested clarification from DOE. Ref. 5.

2 Ref. 7.

24 The Board has transmitted this concernto DOE. Ref. 6. At the time of thisreport, DOE has not
responded to the Board'’ s | etter.

25 Under DOE Order 420.1, when the mission of afacility is considered to be “vital” and an unacceptable
program interruption period is determined, fire protection measures must be taken to ensure that fire damage cannot
credibly create alonger program interruption.
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1 Reevduate the short-circuit analysis for the dectrica system using short-circuit currents based on the
exiging configuration of the eectrica digtribution system.

Explosions. The hazard andysisfor explosons performed by the Site was adequate. There are no
postulated explosionsin this facility that could lead to arelease of materid.

Direct Radiation Exposure. The hazard anadyss performed by the site for direct radiation exposure
hazards from current materials was adequate. The Ste must maintain a radiation protection program compliant with
DOE requirements, in conjunction with its worker protection program, to ensure adequate protection from radiation.

The Site does not appear to have addressed thoroughly the potentia radiation exposure hazards from higher-
activity materials shipped from other Stes—in particular materid from Hanford. A significant quantity of the Hanford
plutonium is reactor-grade, thus more radioactive than the weapons-grade plutonium presently stored in KAMS.
The dite' s radiation protection experts should conduct an as-low-as-reasonably-achievable (ALARA) review?® to
determine gppropriate safety measures for handling and storage of high-radiation materials. Such areview would
help identify reasonable measures to protect workers.

Nuclear Criticality. The andyssof potentid criticality eventsin KAMS performed by the steis
adequate.?” Aslong as the spacing of plutonium materid provided by the shipping containers is maintained, and no
plutonium processing activities are dlowed, accidentd criticality in thisfacility is not possble.

Worker Protection and Maintenance Programs. The worker protection program is considered
adequate. The maintenance program is aso adequate and a mature program as discussed in section A.3.

A.1.3 Building 235-F

Safety Basis. The safety basis document for the 235-F facility is based on work donein 1989 using then-
applicable DOE requirements. This document has been revised severd times since then and supplemented by a
hazard andysis performed in December 2002. The combined set of documents was approved by DOE-SR in
January 2003 as a rule-compliant DSA for thisfacility.

The origind safety basis was prepared using the management oversight risk tree (MORT) methodology
for identification and andysis of the hazards. The MORT methodology is not a systematic process hazard

% ALARA isthe approach to radiation protection to manage and control exposures to the work force and
to the general public to aslow asis reasonable, taking into account social, technical, economic, practical, and public
policy considerations. [10 CFR 835, Occupational Radiation Protection]

2" The Board has previously concluded that the site’ s criticality safety program was adequate.
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andyssand is based on segmentation of the operations and identification of bounding events.  Although this
document was supplemented by a more recent hazard anaysis, the combined safety basisis ill based ona
methodology inconsstent with 10 CFR Part 830 because it does not analyze operationd events using a
determinigtic gpproach. Instead, a frequency-based cutoff is used to screen out accident scenarios.
Furthermore, the unmitigated accident andysis, used for identification and classfication of safety contrals,

ca culates consequences using “average” or “best estimate’ values of the parameters crucia to the dose
edimates. More conservative, upper-bound vaues should be used for thisandyss. Findly, the analyss

cal culates the consequences to the public in terms of person-rem as opposed to the maximum doseto a
member of the public at the Ste boundary for unmitigated rdleases. Evauating consegquences in this manner is
not congstent with the DOE requirements provided in 10 CFR Part 830.

The exigting safety bads for 235-F is aso unsatisfactory in thet it uses probabilistic arguments to assert
the operability of systems and components that are not qudified to function during the design basi's accidents.
For example, it associates the probability of surviva for the ventilation tunnd to the sand filter (not qudified to
survive a design bas's earthquake) during a seismic event, and therefore does not account for an unfiltered
release after an earthquake. This approach is not consistent with DOE directives that require controls credited
for preventing or mitigating an accident to be designed and maintained as safety systlems to ensure their

operability.

The approved safety bads of thisfacility dlowsfor limited activities in support of plutonium storage a
SRS. Mainly, it permits storage of alimited number of shipping containers in the storage vaults and
repackaging of containers to the extent that the inner cans are not opened.  Functions needed to support
consolidation of plutonium at SRS including storage of an additiona 2,000 containers (DOE-STD-3013
containers), opening of the containers, sampling, and stabilization processing, are not andyzed in these safety
basis documents. To provide an adequate safety basis for these operations, DOE needs to (1) perform a
thorough hazard analysis of these activities congstent with requirements of 10 CFR Part 830 and site
sandards, (2) identify and classify al the necessary contrals, and (3) implement the new controls before the
fadility is authorized to fulfill its future misson. Preparation of anew safety basis for these activities should be
integrated with anew FHA and criticality safety evaluation supporting the facility’ s new mission.

Natural Phenomena Hazards. Building 235-F isareinforced concrete structure built in the early
1950s. The exterior wdls of the two-story structure are 14 inches thick, the floor dabs 8 inches thick, with
thefirst floor being adab on grade. A reinforced-concrete ventilation duct 14 inches thick and process cdlls
were added circa 1973-1974 as part of the Plutonium Fud Form (PuFF) facility ingtdlation. The duct is
anchored to the roof dab and extends the length of the roof and down the west wall of the building.

The structura analyses of record for 235-F are outdated, lacking both the rigor and the acceptance
criteria that would be required today. For example, the seismic analyses were based on an outdated seismic
ground motion that is less conservative than requirements contained in DOE-STD-1020-2002, Natural
Phenomena Hazards Design and Evaluation Criteria for Department of Energy Facilities. Moreover,
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the acceptance of structural € ements was based on American Concrete Ingtitute (ACI) 318, Building Code
Requirements for Structural Concrete, intended for use in conventiona, non-nuclear facilities. A nuclear
facility such as 235-F would be expected to meet the more stringent structurd requirements of ACI 349, Code
Requirements for Nuclear Safety-Related Concrete Structures and Commentary.

Two soil soft zones were recently identified by SRS during subsurface exploratory work near 235-F,
one being 4 feet thick and the other 6.5 feet thick. Both soft zones were discovered in the same testing
location, at depths of approximately 122 feet and 150 feet, respectively, below the ground surface, on the
southwest side of the building. The extent and properties of the soft zones have not been fully characterized
because of the limited amount of exploration in the immediate vicinity of the building. Soft zones can lead to
large differentia settlements during aseismic event. The settlement caculations of record do not consider these
soft zones.

A sructurd evaluation of the building needs to be completed to current standards before the Board
can evauate the adequacy of the structure for extended storage. The potentia hazards associated with the soft
zones discovered beneath the building could be of sufficient magnitude to cause the building to be inadequate
for the proposed mission.

The current lightning protection system provides protection by using the building’ s interconnected
sructurd sted rebar as alightning boundary. However, the existing arrangement has been rendered ineffective
by unbonded metallic penetrations that breach the boundary. By attaching to an unbonded rooftop or high-
elevaion penetration, lightning energy (capable of igniting in-stu combustibles) could couple directly into the
facility, bypassng the rebar boundary dtogether. Given the lack of viable fire suppresson capabilitiesin 235
F, DOE ought to ingal alightning protection system compliant with Nationa Fire Protection Association
(NFPA) Standard 780, Sandard for the Installation of Lightning Protection Systems?®

L oss of Containment/Confinement. Protection of the public against hazards posed by the operation
of Building 235-F is provided mainly by confinement. Confinement of nuclear materid is accomplished by the
fadility structure, ventilation tunnds, and by the sand filter which is designed to filter any release of materid
before reaching the environment.

The ventilation system was modified in the mid-1980s when it was separated from the F-Canyon
exhaugt system. At that time, anew sand filter and new exhaust fans were ingdled. While evauating 235-F,
the Board found the mgjority of the ventilation system to be in good condition, but some ventilation hardware
throughout the facility were in poor condition. Severa ventilation grills were capped off or plugged in the
vestibule areaand Actinide Billet Line room; it is uncertain whether any justification for these modifications
exigs. Also, congtruction doors providing access to the safety-class exhaust tunnel on the roof of 235-F arein
poor condition.

28 Ref. 6.
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The safety basis for 235-F designates the ventilation system as needed to confine the hazards and
direct them away from facility workers. The exhaust tunnd interlocks are currently designated as safety-class
in preventing the release of legacy radioactive materid to the environment. There are dso safety-significant
interlocks to start the standby filter exhaust fans should the ventilation system tunnel |ose negative pressure.
These ingtruments were designed to older Dupont standards that permitted the use of non-safety wiring for
safety ingrumentsif the controlled component failed in the safe condition on loss of Sgnd or power. Inditute
of Electrica and Electronics Engineers (IEEE) STD 384, Criteria for Independence of Class 1E Equipment
and Circuits, prohibits this practice because failure of non-safety wiring could prevent ssfety actions. The
ingruments themsalves do not meet single-failure and separation criteria for safety-related equipment; they use
the same sensing line and are not physically separated as required. If the 235-F safety andysis for sorage and
related activities requires safety-class exhaust tunnd interlocks, the associated controls for the system will need
to be upgraded to be consistent with DOE directives and guidance.

One of the mogt significant hazards in 235-F results from about 700 grams of plutonium-238 resduein
ventilation ducts and process cdllsin the PUFF. This materid could be released during afire, seismic event, or
through deterioration of sedsin the process cdlls. Decontaminating these cells could involve asignificant effort,
but would nonethel ess have to be completed sometime prior to decommissioning of the facility. Eliminating this
hazard from 235-F now would enhance the future safety of the facility.

Externally Generated Hazards. The hazard analysis performed by the Site for externally generated
hazards was adequate. The facility’s Sructure, limited over-flights, and remote location, in conjunction with
maintaining a viable ste-wide emergency response cgpability, provide adequate controls for such hazards.

FireHazards. Only asmdl portion of the facility (mainly the storage vaullts) is covered by afire
detection and darm system. There is no fire suppression system in the facility. Many aress of the facility that
are not covered by afire detection and darm system aso lack an audible alarm annunciation system.

During awakdown of the facility, a Sgnificant amount of combustible materid (such as contaminated
HEPA filters, plastic boxes, and cables) was found in aroom adjacent to one of the materiad sorage vaullts.
This materia was subsequently removed, but continued vigilance will be needed to reduce or diminate
unnecessary trangent combugtible materidsin the facility.

To provide adequate safety for an extended storage mission, DOE should:

1 Provide autométic fire suppression and fire darm systems; as an dternative, provide an
autometic fire detection and darm system together with enhanced manud firefighting capaility.
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1 With regard to DOE Order 420.1A, determine if the misson is consdered “vita,” and
establish an unacceptable program interruption time.

Explosions. The hazard analysis performed by the site for explosion hazards was adequate. There
are no postulated explosions that could lead to arelease of material.

Direct Radiation Exposure. The hazard analyss performed by the site for direct radiation exposure
hazards was adequate. The Site must maintain a viable radiation protection program in conjunction with its
worker protection program to ensure adequate protection for these hazards.

The site does not appear to have thoroughly addressed potential radiation exposure hazards from high-
radiation materias expected to be shipped from other sites—in particular materid from Hanford. A sgnificant
quantity of the Hanford plutonium is reactor-grade plutonium which has an associated high radiation dose rete.
The site' s radiation protection experts should conduct an ALARA review to determine appropriate safety
measures for handling and storage of these types of high-radiation materias.

Nuclear Criticality. The Board has previoudy concluded that the Ste' s criticality safety program is
adequate. The nuclear incident monitors (also known as the criticality darm systemn) have been removed. An
updated criticality safety evauation is needed to support extended storage and the planned stabilization and
packaging process. Reingdlation of the nuclear incident monitors may be required. Other criticaity controls
typicaly required for storage and limited processing activities should not be onerous or difficult to implement.

Worker Protection and Maintenance Programs. The worker protection program is considered
adequate. The maintenance program is aso adequate and a mature program as discussed in section A.3.

At the same time, severa maintenance-rel ated measures were identified which could improve reiability
and safety for future operations®®

1 The dectricd digtribution systemsin 235-F were ingtaled in accordance with the 1950s
version of the NEC. Assessments are performed routingly for the commercia nuclear industry
by NEC-qudified inspectors and have been performed for other facilities at SRS to evaluate
electrica systems for compliance with the current NEC. It would be beneficia to assessthe
existing dectrica system for 235-F againgt current code requirements to identify potential
hazards and undergtand latent system vulnerabilities.

To ensure religble operation, IEEE STD 242, Recommended Practice for Protection and
Coordination of Industrial and Commercial Power Systems, recommends that el ectrical

2 The Board has transmitted these concerns to DOE. Ref. 6.
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protective devices be maintained and calibrated in accordance with manufacturers
recommendations. SRS should ensure that the devices in 235-F are subjected to this
mai ntenance practice.

The mgjority of the electrica cablesin 235-F are gpproximately 50 years old and have
exceeded their estimated design life. When cable jackets and insulating materids age, they
become brittle and may crack. Monitoring of the condition of such cablesis an essentia part
of effective preventive maintenance by detecting and replacing damaged and deteriorating
power and instrumentation and control cables prior to falure.

A.1.4 FB-Line

Safety Basis. The safety basisfor FB-Line activities is documented in a draft Safety Analyss Report
clamed by DOE to comply with 10 CFR Part 830. This document, however, has the same weakness
discussed above for the safety basis for 235-F—namely, that the hazard andysis does not identify the specific
controls needed to protect workers. The fact that the facility has a short life expectancy and is expected to be
desctivated, de-inventoried, and decommissioned by July 2005 was used to justify exemptions from DOE
requirements and a decision not to make any significant safety modifications. For example, the entire fire
detection and alarm system was deactivated because sgnificant modifications would have been needed to meet
applicable standards and reach an acceptable operating condition. Since some processing activities are
continuing in the facility, DOE has chosen to maintain (and designate as safety equipment) the nuclear incident
monitors to protect the workers from the consequences of a criticality accident.

The safety of operationsin FB-Line reies on the availability of severa features of
F-Canyon. For example, the F-Canyon exhaust system is an active safety-class control that is relied upon to
provide confinement of fire-generated rleasesin FB-Line. Similarly, the safety-class dectrica digtribution
system of F-Canyon is relied upon to provide the necessary power supply to the ventilation fansin FB-Line,
designated as safety-gignificant in thisfacility’ s safety bass. This dependency of FB-Line on F-Canyon does
not appear to be a problem since both facilities missons are clearly defined for the next few years.

Natural Phenomena Hazards. The hazard andyss performed by the site for naturd phenomena
hazards was adequate. This conclusion was reached in large part because of the short remaining life of the
facility. Furthermore, the mgority of dispersble materid-at-risk has been removed, and the remaining
materias are planned to be removed in the next few years. Although the facility structure was not specificdly
evaluated as part of this review, previous reviews of
F-Canyon and FB-Line have show them to be robust structures.

L oss of Containment/Confinement. The existing safety basis for the FB-Line credits the F-Canyon
ventilation exhaust system for mitigating the consequences of releases of radioactive materid from the facility.
This system is expected to direct the accidenta release of radioactive materids through F-Canyon’s sand
filters, resulting in inconsequentid effects on the public. Severa safety-class ventilation exhaust components are
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located on the same ingtrument pand in the fan house and share the same sensing line. A single event could
cause redundant switchesto fail. This configuration does not meet current single-failure design criteriafor
safety-class components.

The cables from the safety-class pressure switches to the fans and control room are considered
process support. There is aso amanometer located near the pressure switches that shares the same pressure
senaing line, but it is not safety-related. The F-Canyon ventilation system, and by extenson the FB-Line
ventilation system, are not compliant with the sngle-failure criteria of IEEE STD 379, Application of the
Sngle-Failure Criterion to Nuclear Power Generating Station Safety Systems, and the separation criteria
of IEEE STD 384, Criteria for Independence of Class 1E Equipment and Circuits.

Given thefadility’ s age and rdlatively short remaining life, it would be impractica to upgrade these
systemsin FB-Line to meet current andards. If additional missions are assigned to FB-Line, however,
corrective actions will be reguired to reduce sngle-failure vulnerabilities. At aminimum, the monitoring of the
non-safety-related manometer should be elevated to a TSR, thus providing some additiona assurance that the
F-Canyon sand filter will operate as designed.

Externally Generated Hazards. The hazard analyses performed by the Ste for externdly generated
hazards was adequate. The facility’s Sructure, limited over-flights, and remote location, in conjunction with
maintaining a viable ste-wide emergency response capability, provide adequate control for such hazards.

FireHazards. The facility does not have afire detection and alarm system or afire suppresson
system. Thislack of any fire detection, automatic suppression, or darms renders the facility vulnerable to
incpient fires growing into afacility fire and engulfing hazardous materids. The fadility relies on adminidrative
controls to minimize the size of a potentid fire through limitations on combustible loading, and on the control of
ignition sources to reduce the probability of afire. The facility has been granted exemptions from fire
protection festures typicaly required in such facilities, based in large part on the short remaining misson of the
fadlity.

The adminidrative controls did not appear to be effective and need to be strengthened. For example,
during awakdown, the Board' s saff noted an area containing combustibles in excess of the limit of the
combustible control procedure. Thislimit can be exceeded temporarily (such as during staging of waste bags
for remova from the building that day) provided the excess materid is under the control of aresponsble party;
however, management could not identify the party responsible for controlling excess materid in this temporary
holding area. The adminigtrative controls used to compensate for the lack of afire detection and darm system
aso may be ineffective in ensuring that personnel evacuate the building in the event of afire. Adminidrative
controlsin FB-Line require workers entering rooms that lack coverage by a Public Address (PA) system to
log in with the facility operations office. In theory, if afire were detected, the shift manager would send
someone to dert the workers to evacuate. While interviewing a shift manager in FB-Line, however, it became
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clear that the abnormal operations procedure included no step to notify workersin areas where the PA system
cannot be heard until an accountability check has identified a missng worker.

Another deficiency exigs: in one of the stairwdlsin FB-Line, the power, instrumentation, and control
cables routed through the cable trays are coated with a protective materid (Flammeastik) to prevent the
initiation and rapid propagation of fire. Such protective coatings may reduce the heet transfer characteristics
associated with the ampacities codified in industry standards. Hence, ampacity testing is necessary to
determine whether the coating has affected the rating of fire-protected cable systems. |EEE STD 848-1996,
Procedure for the Determination of the Ampacity Derating of Fire-Protected Cables, should be used to
evauate the adequacy of the coated cablesin the stairwell, as well asin other locations where such coated
cablesexig.

Explosions. The hazard analyss performed by the Site for explosion hazards was adequate. There
are no postulated explosions that could lead to a release of material.

Direct Radiation Exposure. The hazard analyss performed by the site for direct radiation exposure
hazards was adequate. The Site must maintain a viable radiation protection program in conjunction with its
worker protection program to ensure adequate protection from these hazards.

Nuclear Criticality. The Board has previoudy concluded that the St€' s criticality safety program is
adequate. The hazard analyses performed by the site for criticdity events were adequate. The criticality
controls associated with stabilization and packaging processes was vaidated during the required operationa
readiness assessment for these activities.

Worker Protection and Maintenance Programs. The worker protection program is considered
adequate. The maintenance program is aso adequate and a mature program as discussed in section A.3.

A.2. ADEQUACY OF PROVISIONSFOR REMOTE MONITORING AND FOR HANDLING

Congress directed the Board to evaluate the adequacy of provisions made by DOE for remote
monitoring and for handling of the stored materid. DOE has made no provision for remote monitoring of the
materid for safety purposes. Remote monitoring for safeguards purposes, including ingtdlation of cameras and
the use of eectronic tamper indicating devices, has been provided. Such safeguards monitoring warns of
remova of or tampering with storage packages but does not provide any information on the condition of the
materid. Although no provisons for remote monitoring have been made, SRS intends to monitor for aging and
unusua conditions within the packages through a routine container ingpection program.

Routine ingpections of the containers will be conducted in either FB-Line or 235-F. Accordingly,
containers in KAMS must be moved to one of these facilities for these ingpections. According to current
plans, routine ingpections and monitoring of containers will begin in fisca year 2005, around the time the
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capability to perform these activities would be added to 235-F. FB-Line can easily be prepared to receive
containers for routine activities, given the timing, however, it is doubtful that any routine ingpections or
monitoring would actudly be accomplished in FB-Line. Building 235-F can adso be prepared to receive
containers from KAMS, but DOE has not yet undertaken this task.

Handling of materid for retrieva from either KAMS or 235-F should not present a Sgnificant safety
problem. The plutonium will have been stabilized and packaged into robust DOE-STD-3013 containers that
facilitate handling and retrieval. Materid stored in 235-F can eadily be placed into shipping containers for
retrievad and shipment. Materia stored in KAMS will dready bein a shipping container or smilar container
such as a pipe overpack container; thiswill alow ready shipment to a dispogtion facility.

Other than being moved to a disposition facility, the materid will generdly not be moved from KAMS
except as needed to repair a damaged container and to conduct routine ingpections and monitoring. The
KAMS plan for handling, moving, and accepting a damaged, potentialy contaminated container for further
disposition was not well integrated with the receiving facility—FB-Line for the next severd years. The
procedures for moving a contaminated container from KAMS had not been prepared and validated. KAMS
facility personnd indicated that such a container would likely be bagged to control any contamination. FB-Line
personne indicated they would not accept abagged container. FB-Line would expect a damaged container to
be packed into alarger, intact container for trangport. The procedure a FB-Line for accepting a container
includes limits that would exclude the quantity of materid typicaly in a DOE-STD-3013 container. FB-Line
has a permanent decontamination structure with afiltered ventilation system for processing and repackaging of
contaminated containers. However, this areawas not set up to handle an overpacked shipping container.
These deficiencies need to be resolved, and procedures for dealing with a damaged container need to be
developed and vaidated.

A.3 ADEQUACY OF STORAGE AFTER 2019

Once the exigting SRS facilities have been made adequate and thus can be expected to safdy perform
storage and processing missions, use of the facilities beyond 2019 becomes a problem in management of the
facility’ saging. SRS has established a three-pronged approach for managing facility aging:

1 Proactive gpplication of maintenance (preventive, predictive, and corrective)

1 Compliance with Site maintenance procedures

1 Implementation of a Ste-wide training and qualification program for maintenance
The SRS maintenance program is mature, and an effort is being made to further improve the program by

employing rdligbility-centered maintenance principles to enhance equipment availability. The preventive
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mai ntenance program appears to be effective as there was little or no backlog of maintenance for safety-related
equipment. The Ste employs an aggressve predictive maintenance program, which includes vibration andyss
for rotating equipment, infrared thermography, ultrasound measurements, and lubrication andysis. More than
8,000 components are monitored under the program. The corrective maintenance program aso appearsto be
effective, and the backlog of work appeared to be normal for these types of facilities. 1t should be expected
that maintenance costs for these facilities will increase as the facilities continue to age.
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APPENDIX B
TEXT OF ORIGINAL REPORTSBY THE BOARD'S STAFF

This gppendix presents the text from the reports completed by the Board' s staff to document the
results of ongdite reviews performed to support the Board's study. The information in these reports has been
shared with DOE-SR and more immediate safety issues were presented to DOE.

B.1 STRUCTURE
B.1.1 KAMS

KAMSisarobust and massive reinforced-concrete structure that is embedded 40 feet
underground. The MSA encompasses the old Process, Crane Wash, Crane Maintenance, and Stack
Aress. It consgs of two structuraly independent structures.  the Process Building (Process, Crane Wash,
and Crane Maintenance) is separated from the Stack Building and the adjacent buildings by expansion
joints. Expansion joints alow independent movement and would minimize the interaction of structures
during asaismic event. All materid storage islocated at ground leve.

General Structural. The analysis of record, referred to as the KAMS eva uation, was completed
in 1999. The structures and components that compose the Storage area are classfied as PC-3. Adjacent
sructures or equipment with less stringent performance criteria could impact and adversely affect the
performance of the Storage areas during aseismic event. Structures and components that pose this risk
have been identified and have been andyzed to PC-3 criteria. For example, an adjacent building housing
the exhaust fansis qudified for PC-2 but was eva uated to PC-3 criteria to address seismic interaction
concerns. Also, equipment insde the MSA that does not meet PC-3 criteria has been removed.

Seismic Response. The KAMS structures were evauated in the 1989-1992 time frame to
support the K-Reactor Restart Program.  The current analyses are based on the structural models
developed in the restart program. The soil-gtructure interaction (SSI) modd was expanded to include
three-dimensiona mass eccentricities and extends the model down to elevation -40 feet, where the structure
is supported by soil. The mode is subjected to seismic motion at -40 feet represented by time histories
compatible with the PC-3 design spectrum. The results have been verified by performing additiona
andyses usng different software. In addition, the structure-to-structure interactions through the soil medium
have been evauated and shown to only influence adjoining buildings localy.

Using the demands produced by the SSI modd, Westinghouse Savannah River Company (WSRC)
eva uated the adequacy of the structural elements by comparing them to member capacities. Acceptance
criteria are congstent with codes and standards such as the ACI 349-85, Code Requirements for Nuclear
Safety Related Concrete Structures; and DOE-STD-1020, Natural Phenomena Hazards Design and
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Evaluation Criteria for Department of Energy Facilities. WSRC has concluded that the structural
components supporting the stored materid are acceptable.

Ground Motion Response Spectra. Inthelate 1990's, the Board' s staff discussed the adequacy
of the St€'s design response spectrum with both DOE and WSRC. SRS agreed to incorporate higher
margins of seismic safety in new facilities categorized as moderate or high hazard. In part, this agreement
conssted of enhancing the exigting PC-3 ground motion spectrum and applying a 1.2 load factor to the
seiamic load component of the structurd [oad combination. However, a the time of the KAMS andlyss,
this agreement had not been reached. As such, the current KAMS analysis does not use the enhanced PC-
3 gpectrum or the 1.2 load factor. WSRC understood the new approach applied only to new facilities.

The staff beieves the agreed upon approach should be extended to existing facilities such as KAMS which
have been given anew, extended misson.

Although detailed cdculations were not performed, WSRC informaly communicated that KAMS
would most likely be found to be adequate if the enhanced PC-3 spectrum and |oad factor were used.
Though not verified through forma caculaions, the Saff believes the KAMS building structures would
satisfy the enhanced criteria. The K-Reactor Restart Program eval uation used the United States Nuclear
Regulatory Commission Regulatory Guide 1.60 spectrum normaized to 0.20 g pesk ground acceleration as
the basis for acceptance in 1989. This Regulatory Guide 1.60 spectrum envel opes the enhanced PC-3
gpectrum by asgnificant margin.

Dynamic Soil Properties. Some differencesin the soil shear wave velocities assgned to the
subsurface soils were noted between the earlier and current analyses. With the exception of the very top
layer, the shear wave velocities of the respective soil layers are comparable. The staff believes that the
shear wave velocity of the top layer in the KAMS andlyssis unredidticaly high and its influence on the site
response anaysis needs to be better understood. The current KAMS analysis and the 1989 andlysis utilize
an average shear wave velocity of the top soil layer of 4190 feet per second and 4843 feet per second,

repectively.

Material Properties of Reinforced Concrete. The K-Reactor restart evaluation was based on
the ultimate strength approach of ACI 349-85 utilizing a concrete strength of 2500 pounds per square inch
(ps) and arebar yield stress of 40,000 ps. The KAMS andysis adopts these capacities and recal culates
the demand to capacity (D/C) ratios for only those components that exhibit a larger seismic demand than
that predicted in the 1989 andyss. All D/C ratios are reported to be well below 1.0 with calculated safety
factorsin excess of 7.0.

KAMS Structures—Conclusion. Based on the above review, the team concludes that the
KAMS andyss adequately documents the acceptability of the existing structures to store nuclear materid in
aPC-3 facility, subject to the caveat discussed above regarding the seismic design response spectrum. The
selgmic evauation uses sandard andytical modds and methods of andyss. The seismic responsein the
KAMS evauation is generdly lower than the seismic response published in the K-Reactor Restart Report,
resulting in lower seismic demands. Based on the caculated D/C ratios, the materid can be safely stored in
the MSA.
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B.1.2 Building 235-F

Building 235-F is areinforced concrete structure built in the early 1950s. It is gpproximately 222
feet long, 109 feet wide, and 28 feet high. The exterior walls of the two-gtory structure are 14 inches thick.
The floor dabs are 8 inches thick, with the first floor being adab on grade. A reinforced-concrete
ventilation duct that is 14 inches thick was added in 1973-1974 as part of the PUFF ingtdlation. The duct
is anchored to the roof dab and extends the length of the roof and down aong the west wal of the building.

General Structural. The analyses of record for 235-F are out-dated, lacking both the rigor and
the acceptance criteriathat would be required today. For example, the acceptance of structural dementsis
based on the 1971 edition of ACI 318, Building Code Requirements for Sructural Concrete Also, the
seismic analyses were based on Housner spectrathat are less conservative than the current DOE
requirements contained in DOE-STD-1020-2002. If DOE proceeds with plansto utilize 235-F for
extended storage and support activities, the Saff believes the facility would require afull re-evduation of the
structure.

Ground Motion Response Spectra. As discussed above, the staff believes that the enhanced
PC-3 response spectrais gppropriate for any new evauation of Building 235-F. The new extended
gtorage misson warrants the equivaent safety of anew facility.

Soft Zones. Two soil soft zones were encountered during the subsurface exploratory work, one
being 4 feet thick and the other 6.5 feet. Both soft zones were discovered in the same testing location, at
depths of approximately 122 feet and 150 feet below the ground surface, on the southwest side of the
building. WSRC is unableto fully characterize the extent and properties of the soft zone due to the limited
amount of exploration in theimmediate vicinity of the building. Soft zones can lead to large differentia
Settlements, and the settlement cal culations of record do not consider the soft zones. WSRC indicated that
it will determine an approach to characterize and assess the potentid hazards resulting from the soft zones
during the conceptua design stage of the 235-F storage project.

Building 235-F Conclusion. A sructura evauation of the building needs to be completed to
current sandards before the team can comment on the adequacy of the structure to store and potentialy
repackage nuclear materid. The potentid hazards associated with the soft zones discovered beneath the
building could be of sufficient magnitude to cause the building to be inadequate for the proposed misson.
WSRC and the Board' s staff agree that additional work needs to be performed in order to accurately
assess the associated hazards.

B.2 VENTILATION SYSTEMS
B.21 KAMS

The ventilation sysem for KAMS utilizes the origind arborne activity confinement system used
during K-reactor operation. The HEPA filtersin this confinement system have been removed. Thefacility
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therefore relies on materid and Type B shipping containers to provide containment of plutonium materids
gored in KAMS. The tradeoff with the current system is that the filtered exhaust system is replaced with
thousands of Type B shipping containers.

By using the primary exhaust fans and locking the flow dampers, air circulates through the stack,
crane maintenance, and process room areas, which congtitute the MSA where plutonium is stored in
KAMS. The mgor components of the ventilation system are origind equipment and are gpproximately 50
yearsold. Much of the system has been deactivated and disabled. Only two out of three primary exhaust
fansand dampersarein service. Other supply and exhaust fans have been chained, or had drive belts or
motors removed, and associated dampers have been pinned in an open position. Exhaust fans for some
below grade areas not associated with the MSA are still active but rarely used. SRS plans to deectivate
these fans and associated dampersin the near future. Also, supply fansremain active in the facility’s
Central Control Room and Purification Area. These areas are not utilized for plutonium storage.

There are two inddled filter housings without HEPA filters through which exhaust ar passes before
entering the exhaust stack. The KAMSS ventilation exhaust can accommodate four additiond filter housings.
Three unused filter housings are currently stored behind K-reactor.

K-reactor has contamination in the disassembly and purification aress, independent of the MSA. Given the
unused housings and the contaminated aress, the saff believesit would be prudent to ingtdl additiona
housings with HEPA filters and the origina stainless sted mesh demisters so that an optiond filtered exhaust
pathway is available should one be needed.

A minimum air flow rate of 12,000 cubic feet per minute (CFM) through the MSA is required by
the safety bassto help protect the shipping containers during a postulated fire. To accomplish this, the
gtack arearoll door, where materiad enters KAMS, will be fixed open at a height of 140 inches from the
dock floor. With the roll door open, the contractor measured flow rates between 17,600 and 24,000
CFM through the facility. The staff noted that temperature extremes during winter and summer or adverse
wesgther conditions (e.g., hurricane, tornado) may affect the habitability of the MSA. The contractor had no
additiond plans to cope with the changing ambient conditions.

The facility has no plans to replace any mgor ventilation components, and will rely on their
maintenance program to ensure equipment reliability. The components most susceptible to wear and failure
are the primary exhaust fans and associated drive motors. There is an inactive, redundant exhaust fan which
will facilitate repair and maintenance on the primary exhaudt fans if needed.

B.2.2 Building 235-F

The 235-F ventilation system conssts of eight supply and five exhaust fan systems. Severd fan and
exhaugt systems have a redundant supply or exhaust fan in standby. Supply systems pull outsde air into the
facility. Clean areas exhaust directly to the atmosphere through roof registers on top of the building, while
radiologica controlled areas, including Specia Nuclear Materia (SNM) storage, exhaust through a safety-
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class sand filter and the stack. Radiologica controlled areas with process enclosures, like glove boxes,
utilize HEPA filters before exhausting through the sand filter and the stack. The sand filter and stack are
housed in a separate building, so a safety class concrete exhaust tunnd directs air flow from the 235-F
facility to the sand filter and stack house. The exhaust tunnd crosses the facility roof and goes underground
adjacent to the facility. In the mid-1980s, the 235-F ventilation exhaust system was separated from the F-
Canyon exhaust system. At that time, a new sand filter and new primary and processing exhaust fans were
ingaled.

The gtaff noted multiple vulnerabilities that could compromise the protection provided by the
ventilation system. For example, the pressure switches for three safety-class exhaust tunnel interlocks used
to ensure the tunnel and building are not pressurized are grouped together in cabinets. The cabinets are
fixed to the same support column. The proximity of the switches make them vulnerable to a common mode
failure, like alarge piece of equipment griking the cabinets. Simultaneous actuation of dl the interlocks
could direct the full flow from the primary exhaust tunnd fans through the process enclosure exhaust system
in 235-F. The effects of this dignment on the HEPA filters, duct work, and remainder of the ventilation
enclosure has not been andlyzed. In addition, the separation and redundancy of the safety-class pressure
switches would normaly be expected. Similarly, the safety-significant interlocks controlling the primary
exhaust tunnd fans are grouped together in an outdoor cabinet, where the underground exhaust tunnd
meets the sand filter. A single accident could destroy both interlocks, and compromise their safety function.

While the mgority of the ventilation system was in good condiition, the saff noted some ventilation
hardware throughout the facility isin poor condition. Severa ventilation grills were capped off or plugged
up in the vestibule areaand Actinide Billet Line room; it is uncertain if any judtification for these
modifications exists. Also, congtruction doors giving access to the safety-class exhaust tunnel on the roof of
235-F arein poor condition.

B.2.3 FB-Line

The ventilation system remains essentidly unchanged from its origind congtruction in the 1950s.
The primary source of air for the fifth and sixth levels comes from two supply fans located on the sixth leve
roof (onein standby). The intake duct is routed from the roof to the ground level on the west sde of F-
Canyon. The active supply fan provides agpproximately 27,000 CFM of air flow to facility rooms and
processes. An additiona dry air supply system, also located on the sixth level roof, was recently added for
materid characterization gloveboxes. Supply ar for both the third and fourth leves originates from the F-
Canyon center section supply system, which provides approximately 11,000 CFM of air to gloveboxes,
facility rooms, and storage areas. Exhaust from dl four levelsis drawn into the warm canyon tunnel by the
F-Canyon primary exhaust fans. These fans are located in the F-Canyon fan house. The air is then filtered
by two pardld sand filters before being exhausted through the stack.

The staff noted severd items that indicate poor configuration management of ventilation systems.
For example, an air vent in a hedth physicist control station was crudely taped off with cardboard and
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masking tape. Proper ventilation balancing is needed to ensure contamination is not Spread to clean aress.
Severd large openings around the doorway between the control station and the adjacent room containing
materid characterization gloveboxes provide adirect pathway for airborne contamination to trave if this
baancing is not maintained. Multiple gauges providing differentid pressure measurements between process
rooms gppeared to be out-of-cdibration. Facility engineers were unable to determineif the calibration
stickers, which indicated gauges were to be re-calibrated in 2002, were ether incorrect or no longer
required.

Additiona concerns relate to the safety classfication and testing of ventilation hardware. Facility
gloveboxes, ventilation duct work, and fan and filter housings are classfied as safety significant for worker
protection during regular operations and accident Stuations, but facility engineers could not provide any
andysis or describe testing procedures that vaidate the integrity of these components during normal
conditions or postulated accidents. For example, no analysis or testing exists that proves the leak tightness
of apressurized glovebox and its exhaust ventilation system during a glovebox fire. Furthermore, the
interna components of the ventilation system, including fans and HEPA filters, are not classified as safety-
related. The interlocks responsible for maintaining negative pressure in contaminated enclosures during
accident conditions are dso not classfied as safety-related. While annua testing is performed for the
mgority of these interlocks, the saff noted that hardware ultimately respongible for controlling the safety
response of the system during accident Situations would typically have a more stringent safety classfication.

A find gaff concern with FB-Line ventilation reates to the older of two sand filtersin the F-Canyon
exhaust ventilation system. FB-Line ventilation ultimately exhaudts through FCanyon's safety
class exhaust tunnel and sand filters before entering the canyon stack. F-Canyon engineering has noted an
increase in the number of dimplesin the filter mediain the older sand filter. These dimplesindicate afalure
of the latera flow and distribution structure below the sand and crushed rock. The dimple sizes range up to
approximately six feet in diameter and three feet in depth. Closure of this filter may be required before
decommissioning activities are complete in both F-Canyon and FB-Line.

B.3 FIREPROTECTION SYSTEMS
B.3.1 General

Use of Administrative Controlsin Lieu of Engineered Systems. All threefadilitiesrey on
adminigrative controls in place of engineered fire protection sysems. Although no issues with trangent
combustible controls were noted in KAMS, the transient combustible controls for the other two facilities did
not appesar to be as effective. For example:

1 Excessive combustibles were noted in 235-F in areas adjacent to the storage vaults during a
facility walk down.
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During awak down of FB-Line, the gaff noted an areawith combustibles in excess of the
combudtible control procedure limit. Thislimit can be temporarily exceeded (such as
staging waste bags for remova from the building that day) provided the excess materid is
under control of the generator; however, management could not identify the party
responsible for controlling excess materid in this temporary holding area

The gtaff has concerns that the adminigtrative controls used to compensate for the lack of fire
detection and darm systems may not be effective in ensuring personnd evacuate the building in the event of
afire. FB-Line and 235-F have adminigtrative controls that require workers entering rooms without PA
system coverage to log in with the facility operations office. In theory, if afire were detected, the shift
manager would send someone to dert the workers to evacuate. However, while interviewing the shift
manager in FB-Line, it became clear that there was no step in the abnormal operations procedure to notify
workersin areas where the PA system cannot be heard until an accountability check identifies amissng
worker.

Designation of Vital Facilities. KAMS and 235-F have not been identified as “vitd” DOE
programs, nor has any “unacceptable program interruption” been established by DOE as required in DOE
Order 420.1A. Based on these mission definition parameters, protection measures beyond those identified
in the existing FHA and DSA, which do not address temporary loss of KAMS or 235-F, may be required.

Approval of Exemptions and Equivalencies. The DOE Assgtant Secretary for Environmenta
Management has granted the DOE-SR the authority to approve equivaences and exemptions to required
fire safety orders, referenced codes, and standards. DOE-SR further delegated this authority to the
contractor for approva of equivaences and exemptions for non-nuclear facilities, as well as equivaences
for nuclear facilities. According to DOE-SR, this delegation of authority was granted due to lack of
aufficient manpower to review the large number of equivaences and exemptions generated at the Site. The
gtaff has concerns for the adequacy of the process for determining what deviations are judged as
equivaences versus exemptions, the lack of consstent overdght, and the potentid for a conflict of interest
by the parties associated with the contractor approva process. This process does not appear to bein
accordance with the requirements of DOE Order 420.1A, Facility Safety.

B.3.2 KAMS

KAMS has no automatic suppression or detection systems, and only a partid fire department
gtandpipe system to facilitate fighting afire. DOE Order 420.1A would normaly require automatic
suppression or detection as a defense-in-depth feature of arobust fire protection program. The FHA relies
onasngleleve of protection for the plutonium stored in the shipping containersinthe MSA. Fire barriers
arethe single levd of defense to protect the plutonium from afire outsde the MSA. Ventilationin
conjunction with adminigrative controls on the quantity and locations of combustibles compose the single
level of defense to protect the plutonium from afireingdethe MSA. Failure of any one of these sygemsto
perform as required could result in afire that threatens the stored materids.
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Thissingle levd of protection concept has even been gpplied to a potentid fire in the large number
of cables and equipment in the actuator tower above and adjacent to the MSA. The FHA and DSA
concluded that the cables can burn uncontrolled (and not threaten the plutonium) provided: (1) a40-
square-foot opening in the roof of the space dlows venting of heat and products of combustion, and (2) the
fire resstant coating on structura beams in the pace performs as designed. Obstruction of the roof vent or
falure of the fire resstant coating to perform as desired could dlow a cable fire to threaten the stored
materias.

The fire therma analyss performed in support of the DSA postulates two bounding fire scenarios
that determine the safety controls:

1 The firgt scenario was afire at the +48 ft elevation that propagates to the Actuator Tower
and into the MSA where plutonium storage packages are stored. Thisfire scenariois
credible due to the significant amount of combustible materias at this devation (such as old
abandoned cables). Because the KAMS plutonium storage mission was expected to be of
short duration, DOE decided not to remove the combustibles and thereby diminate the
source of fire; instead a 40-square-foot hole (vent) was cut into the roof of the Actuator
Tower to vent heat and gases from the fire. Given the current plans for a extended storage
mission, it would have been more gppropriate to prevent the potentid fire by removing the
combustibles.

The second fire scenario was afire in the MSA resulting from sequentia burning of severa
fork lifts. Thethermd anayss, and the DSA, credit one of two 903 fans to be operating
during thisevent. The fan draws air through the MSA to prevent the shipping containers
from exceeding their quaified temperatures during thefire. The DSA, however, identified
only the 903 fan flow monitors as safety-class equipment to be maintained by TSR-level
controls. Additiondly, 903 fan suction gauges which provide a safety-sgnificant backup to
the flow monitors were not maintained by TSR-level controls. The ventilation system (903
fans and associated flow path) should be identified as safety-class equipment to ensure
adequate protection of the public, consstent with DOE and SRS directives.

B.3.3 Building 235-F

Building 235-F has only a partid detection system and no automatic fire suppresson systems. Nor
does 235-F have afire department stlandpipe system to assst in fighting fires. The facility relieson
adminidrative controls to minimize the Sze of a potentid fire through combustible loading limitations, and to
reduce the probability of afire by controlling potentia ignition sources. The facilities have been granted
exemptions to required fire protection features typically required in such facilities, based in large part on an
expected short remaining mission for the facility. Such judtification will not be valid for 235-F if it is used for
extended plutonium storage.
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B.3.4 FB-Line

FB-Line has no automatic suppression and no detection system, and only a partid fire department
gandpipe sysem. The fadility relies on adminigtrative controls to minimize the Sze of a potentid fire through
combugtible loading limitations, and to reduce the probakility of afire by controlling potentia ignition
sources. Thefacility has been granted exemptions to fire protection features typicaly required in such
facilities, based in large part on the short remaining mission of the facility.

B.4 ELECTRICAL SYSTEMS
B.41 KAMS

Electrical Distribution System. In generd, the staff found the eectrica distribution system to be
adequate Snce the system is currently not credited with any safety function. However, in aletter dated June
12, 2003, the Board noted that the ventilation system for KAM S was not designated as safety-class
congstent with DOE requirements to preclude unacceptable off-gte consequences during certain accidents.
Such adesignation would require reclassfication of the existing eectricad system and significant
enhancements to the present emergency power capability.

Electrical Calculations. The short-circuit andyss for KAMS is based on the short-circuit
currents from the origina dectrica caculations for K-Reactor. Because there have been mgor equipment
modifications, including remova of many of the eectricd loads, the short-circuit andyss needs to be
reevauated using short-circuit currents based on the existing configuration of the ectrica distribution
system. Such an evauation would verify the capability of the eectricd equipment to perform safely without
initiating afire or an exploson.

B.4.2 Building 235-F

Lightning Protection System. The current lightning protection system is intended to provide
protection viathe partid Faraday cage that is established by the building’ s interconnected structura stedl
rebar. However, the exigting arrangement is rendered ineffective by unbonded metdlic penetrations that
breach the cage boundary. By attaching to an unbonded rooftop or high-elevation penetration, lightning
energy (capable of igniting in-situ combustibles) could couple directly into the facility, bypassing the rebar
cage dtogether. Given the lack of viable fire suppression capabilitiesin 235-F, it would be prudent to ingtall
alightning protection system compliant with NFPA Standard 780, Standard for the Installation of
Lightning Protection System.

NEC-Type Assessments. Thedectrica digtribution system in 235-F was ingtalled in accordance
with the 1957 verson of the NEC. Fecility personnd were unaware of any assessments performed in
recent years to ensure compliance with either the current NEC or the code of record. Such assessments
are performed routingly for the commercid nuclear industry by NEC-qudified ingpectors and have been
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performed for other facilities a SRSto evauate dectrica systems for compliance with the NEC. The staff
believesit would be beneficia to assessthe exigting eectrica system for 235-F againgt current code
requirements to identify potentid fire hazards and understand latent system vulnerabilities.

Calibration of Protective Devices. To ensure reliable operation, IEEE STD 242-2001, |EEE
Recommended Practice for Protection and Coordination of Industrial and Commercial Power
Systems, recommends that electrica protective devices be maintained and cdibrated in accordance with
manufacturer’ s recommendations. The 235-F circuit breskers and relays are maintained on a 5-year
cdibration frequency. Representatives of 235-F could not verify whether this calibration frequency is
congstent with the manufacturer’ s recommendation. The Board's staff believes the cdibration tests on the
breakers and relays should be in accordance with the manufacturer’ s recommendation to ensure thet the
equipment will operate as designed.

Electrical Cables. The mgority of the eectrica cablesin 235-F are gpproximately 50 years old
and have exceeded their estimated design life. Power, instrumentation, and control cables can deteriorate
during service. When cable jackets and insulating materias age, they become brittle and may crack.
Because anumber of facility safety systems rely on the working condition of these cables, continued
monitoring of their condition is an essentia part of effective preventive maintenance. Such monitoring of the
condition of the cablesimproves the service life and reiability of dectrica equipment by detecting damaged
and deteriorating power and instrumentation and control cables prior to equipment failure.

Severd techniques for this type of monitoring exist; for example, the Defense Waste Processing
Facility a SRS uses an Electronic Characterization and Diagnostics (ECAD) system for monitoring the
condition of cables. The types of degradation and problems that can be detected by the ECAD system are
changes to didectric materias, deterioration of circuit insulation, high-resistance connections, short circuits,
open circuits, moisture intrusion, circuit noise, and development of conducting paths. The condition of
safety-related cables needs to be determined using a suitable system for monitoring the condition of the
cables to support a extended storage mission in this building.

B.4.3 FB-Line

Ampacity Derating of Fire-Protected Cables. In one of the sairwells, the power,
instrumentation, and control cables routed through the cable trays are coated with a protective materia
(Fammeastik) to prevent theinitiation and rapid propagation of fire. Such protective coatings may reduce
the heat transfer characteristics associated with the ampacities codified in industry standards. Hence,
ampacity testing to determine whether the coating has affected the rating of fire-protected cable systemsis
necessary. The Board's staff believes IEEE STD 848-1996, |EEE Standard Procedure for the
Determination of the Ampacity Derating of Fire-Protected Cables, should be used to evauate the
adequacy of the coated cablesin the stairwell, aswell asin other |ocations where such coated cables exidt.
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NEC-Type Assessments. Asdiscussed above for Building 235-F, it would be beneficid to
assess the exigting ectrica system againgt current code requirements to identify potentid fire hazards and
undergtand latent system vulnerabilities.

B.5 INSTRUMENTATION AND CONTROL SYSTEMS

As part of thistask, the Board' s staff reviewed the adequacy of instrumentation and control (1& C)
sysemsfor KAMS, Building 235-F, and FB-Line at SRS. The staff’sreview reveded that none of the
1&C sysemsfor the ventilation sysems for these facilities comply fully with the industry standards for
safety-class systems noted in DOE Guide 420.1-1, Nonreactor Nuclear Safety Design Criteria and
Explosives Safety Criteria Guide for use with DOE O 420.1, Facility Safety. Although this Stuation
may be acceptable for short-term missionsin FB-Line, the staff does not consider it acceptable for
extended missonsin exiding facilities

B.5.1 KAMS

In aletter to DOE dated June 12, 2003, the Board noted that not designating the KAMS ventilation
system as safety-class was incongstent with DOE requirements. I the ventilation system were designated
safety-class, the flow instruments probably would not be required. However, the current safety basis
requires safety-class ventilation system flow indruments and a safety-significant exhaust fan inlet plenum
pressure gauge. There are no control room or loca audible darms associated with these insruments. The
TSRs require verifying adequate ventilation flow every 18 hours. The contractor plans to use these new
flow insruments to fulfill this TSR requirement. The contractor Sated that the safety-ggnificant/safety-class
designations were not required based on Site engineering procedures. However, the contractor chose to
identify these ingtruments as safety systems in the safety basis to increase confidence in the systems, and
DOE approved the designation.

Flow Instruments. DOE Guide 420.1-1 identifies IEEE STD 379 and IEEE STD 384 as
consensus standards for safety-class components. The ventilation flow instruments do not comply with
ether of these gandards. The flow sensors and connections to the flow andyzers are located within inches
of each other, s0 both could easily be rendered inoperable by asingle event. Both flow anayzers obtain
power from the same non-safety power source, not diverse safety-class power supplies. Therefore, the
religbility of neither ingrument is assured.

A waiver for the single-failure and separation criteriain IEEE STD 379 and 384 was approved by
contractor management in 2002. The basis for approving the waiver was that the contractor’s Conduct of
Engineering (E7) Manual procedure 2.25, Functional Classification, did not require the equipment to
be safety-class because it would be used only to monitor initid conditions for fire accident scenarios. Such
judtification is inadequate since the DOE-gpproved authorization basis requires the equipment to be safety-
class.
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These flow ingruments were procured as commercid-grade and subsequently qudified for safety-
class gpplication using the site's commercid grade item dedication process. The staff consdered the
evduation for these flow indruments inadequate for the following reasons.

1 The flow analyzer and indicator are microprocessor-based. In al other gpplications known
to the vendor, these instruments are used only as temporary measurement and test
equipment. Although the vendor did not identify any problems with continuous usg, it is
unclear how the flow instrument components, particularly the microprocessor-based
components, will perform when used continuoudy asinstaled process measuring
equipment. Thisissue was not addressed by the Site.

The evauation did not address equipment availability or reliability—key characteristics of
safety-class ingruments.

The functiond test of the ingaled equipment had no acceptance criteria The two
ingruments were located only inches apart, yet the readings were sgnificantly different.
There was no judtification for this difference.

The TSRs do not have a survelllance requirement to cdibrate this equipment periodicaly, asis
normaly the case for safety-class insrumentation. Thereisa TSR surveillance requirement to perform a
biannual instrument loop check. Thiswould be a quditative verification of acceptable performance, and in
other gpplicationsis typicaly done with ancther independent instrument. The contractor Stated that the loop
check for the flow instruments would be performed by removing them and testing them in awind tunndl.
However, testing in awind tunnd is not specified in the TSR surveillance requirement. Furthermore, such a
test would not be atrue cdibration tracegble to nationd standards. A TSR survelllance requirement for
periodic cdibration of the ventilation flow loop ought to be implemented.

Based on the congderations discussed bdow, the staff bdieves that the calibration needs to be
performed more frequently than every 2 years.

1 The contractor Sated that the flow analyzers perform periodic automatic self-checking but
do not recalibrate themsalves. However, the staff subsequently noted that the vendor’s
operding indructions sate. “Internd calibration and zeroing of the AirData Multimeter are
fully automatic.” It isunclear to the gaff that this automatic recdibration will perform
properly if the deviceis run continuoudy for the currently planned 2-year period between
instrument loop checks.

The vendor suggests returning the instruments to the vendor every 2 years for cdibration
and software updates. Given the lack of experience with continuous operation of these
instruments, it would appear prudent to send the equipment back to the vendor for
cdibration more frequently until the insruments performance is better understood.
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Additiondly, controls for the software configuration must be established to
ensure that changes made by the vendor do not adversely impact the
operation of the instruments at KAMS.

The staff dso bdievesit would be gppropriate to trend the flow instrument readings to
identify divergence from expected vaues, thus hel ping to assess how these insruments
perform in continuous operation. Given that the two instruments are providing sgnificantly
different readings, Smply comparing the two indications will not be useful.

Exhaust Fan Inlet Plenum Pressure. The exhaudt fan inlet plenum pressure gauge is a safety-
ggnificant backup for the safety-class flow indruments. Thereisno TSR surveillance requirement for
routine monitoring of thisgauge. Rather, it isrequired by the TSR to be monitored only when the flow
instrument indicates inadequate flow. The contractor monitors the pressure daily during routine rounds, but
thisisnot aTSR action. Additionaly, thereis no surveillance requirement to calibrate the pressure gauge.
The falure to have TSR surveillance requirements for the exhaust fan inlet plenum pressure negetes the
defense-in-depth benefits of having safety-significant backup equipment for the safety-class flow indicators.

B.5.2 Building 235-F

Building 235-F currently has safety-class ventilation exhaust tunnd interlocks to prevent release of
legacy radioactive materid to the environment. There are dso safety-sgnificant interlocks to sart the
gtandby filter exhaust fans. These ingruments were designed to older Dupont standards that permitted the
use of non-safety wiring for safety ingruments if the controlled component failed in the safe condition on loss
of sgnd or power. IEEE STD 384 prohibits this practice because eectrica short circuitsinvolving the non-
safety wiring could prevent sfety actions. Additionaly, the instruments do not meet sngle-faillure and
separation criteriafor safety-related equipment. They use the same sensing line and are in close proximity
to each other. If the Building 235-F safety andysisfor extended storage and related activities requires
safety-class exhaust tunnd interlocks, the associated controls need to be upgraded to be consistent with
DOE guidance.

B.5.3 FB-Line

The exiging safety bass for the FB-Line credits the F-Canyon ventilation exhaust system for
mitigating the consequences of releases of radioactive materia from the facility. The existing safety bass for
F-Canyon identifies severa ventilation exhaust components as safety-class. These components are located
on the same ingtrument pand in the fan house and share the same sending line. A single event could cause
redundant switchesto fail. This configuration does not meet current angle-fallure design criteriafor safety-
class components.

The cables from the safety-class pressure switches to the fans and control room are considered
process support. Thereis also amanometer located near the pressure switches that shares the same
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pressure sensing line, but it is not safety-related. The staff concluded that the F-Canyon ventilation system,
and by extenson the FB-Line ventilation system, were not compliant with the single-falure criteria of IEEE
STD 379 and the separation criteriaof IEEE STD 384.

The contractor addressed some of these issues in a backfit andyss, M-BFA-F-00002, Canyon
Exhaust Vacuum Low-Low Alarm and 292-F Instrument Air Receivers Low Pressure Alarm. Given
the fadility’ s age and rdaively short remaining life, the saff believesit isimpractica to upgrade these
systemsin FB-Line to meet current standards. However, if additional missions are added to FB-Line,
corrective actions will need to be taken to reduce sngle-fallure vulnerabilities. At aminimum, the
monitoring of the non-safety-related manometer will have to be eevated to a TSR survelllance requirement,
thus providing some additiona assurance that the F-Canyon sand filter is operating as designed.

B.6 MAINTENANCE AND WORKER PROTECTION MANAGEMENT PROGRAMS
B.6.1 Standardsand Requirements

The maintenance programs for KAMS and 235-F are organized to meet established standards and
requirements. Core maintenance program requirements are established by DOE in DOE Order 433.1,
Maintenance Management Programs for DOE Facilities, and DOE Order 430.1A, Life Cycle
Management. These maintenance requirements are delineated in SRS Standards/Requirements
I dentification Documents (S/RIDs) which, in turn, are incorporated into the Site operations contract. The
SRS contractor, WSRC, implements the S/RIDs through the policies and procedures established in its
Procedure Manua 1Y, Conduct of Maintenance, the authoritative, working-level document for the
conduct of maintenance throughout SRS. Procedure Manual 1Y adequately captures the maintenance
requirements of DOE Order 433.1 and DOE Order 430.1A.

B.6.2 DOE Oversight

Maintenance oversght occurs a severd levels and focuses on ensuring maintenance requirements
are met, ensuring that maintenance is effective and promotes safe operations, and identifying and resolving
maintenance issues. Under the current DOE organization and its policies and procedures, oversight efforts
are adequate to attain the stated objectives.

Day-to-day oversaght of maintenance activities is accomplished by the DOE facility representatives
assigned to KAMS and 235-F. The facility representatives observe and assess maintenance efforts to
ensure the required dements of amaintenance task (e.g., pre-job brief, identification and control of hazards,
field operations, post maintenance testing, etc.) are carried out effectively. In addition to the day-to-day
oversight of maintenance, overdght of functiona areas that support the maintenance programs such asthe
systems engineering program is accomplished viaaforma assessment. For the most part, any issues arising
from the facility representatives observations are resolved verbdly with WSRC management.
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Wll-defined lines of communication exist to resolve issues and enhance feedback. A daily
conference call among the SRS DOE facility representatives serves to facilitate exchanging information and
lessons learned. Asindicated earlier, direct verba communications between facility representatives and
WSRC management are used to resolve the mgority of issues. A quarterly assessment report formalizes
assessment findings and is provided to DOE and WSRC senior managers. Serious issues are addressed
formaly between DOE and WSRC and are tracked to closure.

B.6.3 Maintenance Program

The stated god of the KAMS and 235-F maintenance programs is to maintain and enhance
equipment reiability to support safe and responsible shipping, receiving, storing, and managing of strategic
nuclear materids. Attainment of these godsis accomplished through athree pronged approach: proactive
gpplication of maintenance (preventive, predictive, and corrective), compliance with the Procedure Manua
1Y, and implementation of a Ste-wide Maintenance Training and Qudification Program. Standard
datistica performance metrics (maintenance backlog, ddinquent preventive maintenance actions, etc.) are
used to quantify the maintenance efforts. For the most part, maintenance effectivenessis measured
anecdotdly. The WSRC maintenance program is mature, and effort is being made to employ rdiability
centered maintenance principles to improve equipment availability. For those systems and equipment at
KAMS and 235-F that perform a safety function, the maintenance program appears to provide adequate
support to ensure their continued availability.

A recent reorganization of the WSRC maintenance organization has taken place. This
reorganization essentidly decentralized the maintenance organization and reassgned many maintenance
resources to the direct support of facilities. At thetime of this review, personnd were gtill adjusting to the
reorganization.

Preventive Maintenance. Data presented during the review indicated that the SRS preventive
maintenance program is effective. There were few delinquent preventive maintenance Ste-wide. Program
adminigration and document processing is facilitated through the use of a computerized maintenance
management system (CMMYS) which can be accessed by personnel involved in the maintenance program.

Predictive Maintenance. WSRC is employing an aggressive predictive maintenance program.
Techniques usad in the program include vibration andys's, infrared thermography, ultrasound
measurements, and lubrication andlysis. In addition, motor current analysis and deflection and moda
andyses techniques are available for use in troubleshooting potentia problems. More than 8,000
components within the Closure Business Unit are monitored by the predictive maintenance program.

Corrective Maintenance. Approximately 60 percent of al maintenance is corrective with
predictive and preventive maintenance accounting for the remainder. Within the total corrective
maintenance efforts, gpoproximately one-third is devoted to higher priority, “fix-it-now,” maintenance. The
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CMMS mentioned earlier, is used to process corrective maintenance work efforts. The corrective maintenance
backlog is acceptable and is normally between 10,000 and 15,000 hours. Routine maintenance, such as
relamping, is categorized as “ quick-fix” maintenance and is not entered into the CMMS.

B.6.3.1 KAMS

Maintenance plans and history of the safety-class and safety-significant SSCs were reviewed. According
to facility personnel, none of these SSCs had ever been operated in a degraded state, and no abnormalities or
issues were noted. Predictive maintenance conssts of monthly vibration analyses conducted on 17 components,
annua thermographic analysis on 10 components, and quarterly oil analyses for four components.

A Structura Assessment Program has been established for KAMS. The program assesses the overdl
sructurd condition with particular emphass on previoudy detected structural cracks. The program is
approximately 10 yearsold. A structura basdline has been established, and the next full assessment is scheduled
for 2005. Crack monitors have been ingtalled at critical areas, and no crack growth has been noted.

A program to monitor and document the status of system aging and any impact it may have on the hedth
of the facility has been initiated recently. This program reports, in detail, the maintainability, reliability, and
avalahility of facility sysems viaa Sysem Hedlth Report. Thisreport is maintained current by the cognizant
system engineer. Presently, one system is briefed weekly to facility management.

B.6.3.2 Building 235-F

Building 235-F isin trandtion from a shut down condition to alife extension of undefined length. As such,
preventive maintenance, predictive maintenance, process instrumentation, availability of spare parts, equipment
viability, and functiond classfication are under review. The status of maintenance plans for safety-class and
safety-significant SSCs and recent materid problems were reviewed.

Preventive maintenance was on schedule, and corrective maintenance had a 10 job (two week) backlog.
Predictive maintenance for 235-F includes monthly vibration monitoring of 39 components and bi-annua
thermographic andyses for 255 components. Key eements of the 235-F management of aging equipment include
the System Hedlth Report mentioned earlier and System Viability Reports. The latter report will identify
equipment ability to meet required life cycle requirements (when known) and dso identify deficiencies due to

aging.
B.6.4 Work Planning

The SRS work planning process is mature and appears adequate to protect the workers. The site
recently implemented an automated hazard andysis program for work planning. This program was origindly
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created for Hanford and has since been modified for 1daho Nationa Engineering and Environmenta Laboratory,
and Y-12 Nationa Security Complex. At each of these Sites, this process has led to numerous planning problems
associated with the failure to adequately integrate the safety professionas with line management and the crafts.
Such problems may be worse at SRS because of WSRC' s current reliance on the automated work planning
software to perform this integration task. In reviewing work packages a SRS, the staff noted that this lack of
integration has created problems with de-conflicting controls. Fortunately, it has only resulted in applying
redundant controls that decreased operationa efficiency, not inadequate or missing safety controls. The staff
discussed the weaknessin WSRC' s gpproach with DOE.

B.7  MONITORING AND SURVEILLANCE, AND PLUTONIUM ANALYTICAL
CAPABILITIES

In support of this study, the Board' s staff completed areview of SRS plans for handling damaged
packagesin KAMS and plutonium andysis capability. Additiondly, this review covered the Ste€' s plans for
monitoring and surveillance required by DOE-STD-3013, Stabilization, Packaging, and Storage of
Plutonium-Bearing Materials, and to evauate the extended performance of shipping containers used for
plutonium storagein KAMS.

B.7.1 Handling of Damaged Containers

The Board' s aff reviewed the process for handling damaged and potentialy contaminated shipping
containersat KAMS and FB-Line. Currently, KAMS does not have a procedure for handling damaged
containers, but facility personnd indicated that they would rely on facility management and radiologicd control
personne to establish the gppropriate response to an event. This response would likely be to double-bag the
container to control contamination and ship it to FB-Line for further disposition. If removable contamination was
greater than limits for a high contamination area (2,000 disintegrations per minute per 100 square centimeters for
plutonium), the ventilation fans would be shut down to minimize the sporead of contamination— these fans are
required to operate should afire occur inthe MSA.

FB-Line personnel informed the staff that they would not accept a bagged, contaminated container into
the facility, and that the container would be required to be overpacked instead.
FB-Line has a permanent decontamination structure with afiltered ventilation system for processng and
repackaging contaminated containers.

The staff observed that the decontamination structure in FB-Line would likely need to be dtered in order
for an overpacked container to be easily moved indgde the structure. With the exigting arrangement in the
structure, the overpacked container weighing 400-500 pounds would have to be manualy maneuvered around a
partition. It was not obvious that the overpacked container would fit through the opening.

The FB-Line procedure for recaiving shipping containers limits the amount of plutonium to 4 kilograms.
The containers shipped from KAMS could contain up to 4.4 kilograms of plutonium per DOE-STD-3013. This
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procedure should be changed to accommodate a bounding fissile mass and address other required data (e.g.,
moderator ratio).

B.7.2 Container Surveillance Plans

The DOE’ s Savannah River Operations Office recently forwarded the plan for survelllance of DOE-STD-
3013 containers to the Office of Environment Management for gpprova. The plan is an integrated plan that
congders dl the storage Sites across the complex. This plan divides the materia containers into four groups based

on potentid failure mechanisms:

1 Innocuous—primarily plutonium meta and pure plutonium oxide
(>80 percent Pu + U)

1 Pressure generating—yprimarily impure plutonium oxide (<80 percent Pu + U)
1 Pressure generating and corros on—yplutonium oxide containing chlorides
1 Other—materid with unusud characterigtics as yet undefined

The plan sdects containers for nondestructive evauation (NDE) and/or destructive evauation (DE) aslaid
out in the table below. It was not clear how many would be from SRS.

TableB-1 Estimated number of surveillance items*

FY05 | FY06 | FYO7 FY08 FY09 | FY10 | FY11 | FY12 | FY13 | FY14 | FY15 | FY16

Innocuous 2NDE | 2NDE | 2NDE | 2NDE | 2NDE

Pressure 25NDE | 25NDE | 25NDE | 26NDE | 26NDE
2DE 2DE 2DE

Pressure & 13NDE | 13NDE |13NDE | 13NDE | 13NDE | 13NDE | 13NDE | 13NDE | 13NDE | 14NDE
Corrosion 13DE 13DE 13DE | 13DE | 13DE | 13DE | 13DE | 13DE | 13DE | 14DE
Other N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

* from SRS letter SR-NM PD-03-001 dated June 13, 2003.

NDE conggts primarily of radiography, lesk testing and prompt gamma analyss. DE is primarily a
headspace gas sampling and analysis, and a metalographic analyss of the container. The plan states that
surveillance of containers from the pressure population will be completed in 5 years since the gas generation rate
decreases with time. Since corrosion is a dower phenomenon, surveillance of those items would be completed in
10 years. This plan would be reviewed annually by an Integrated Surveillance Plan Steering Committee to
recommend any changes and to support its funding levels.

Asthe shipping containers used in KAMS are opened, the shipping container materids— primarily o-
rings and celotex—would be evauated for aging degradation. This evaluation was expected to confirm the
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shipping containers are acceptable for 10 years without refurbishment (current authorization basis limit) and to
support extending the storage period beyond this 10-year period.

In order to comply with DOE-STD-3013, surveillance will need to continue throughout the storage
period. The basisfor terminating surveillance of containers from the pressure population after 5 years does not
consider the minimum pressure (~100 ps) that can be detected in a DOE-STD-3013 container by NDE.
Without having established an accurate pressure generation rate, it cannot be determined that pressures would be
above the detectable limit during the first 5 years. No justification was provided that supported a position thet if a
pressure increase was not detected in this period that the containers would then be acceptable for 50 years as
required by the standard.

The plan noted that NDE and DE will not be performed at Hanford. Instead containers for surveillance
would be presdected and shipped to either Los Alamos Nationa Laboratory or SRS for storage and survelllance.
The plan indicated containers would be stored under conditions designed to smulate Hanford storage conditions.
If materid is not consolidated a SRS, the current plan at Hanford would store the containersin an unventilated
underground grout vault. The staff does not believe that the storage conditionsin a grout vault at Hanford are
understood or established, and therefore, cannot be duplicated at another Site.

The grouping of containers into four categories for surveillance is based on the assumption that potentia
problem containers can be characterized completely according to the principd failure modes. For example,
samples from the “pressure & corroson” category are ingpected for interna gas pressure, corrosion, and stress
corrosion cracking (SCC). This category potentialy includes at least three different mechanisms that could lead to
falure. The surveillance plan states that this sampling plan provides a 99.9 percent probability that at least one
container from the “worst” 5 percent of containers has been selected for examination. It isnot clear how this
datistica inference can be vaid when the SRS researchers were unable to define what a*“worst” case container
from this category would look like. The “worst” containers from this category could be those with the highest
interna pressures, deepest pit depths, degpest SCC cracks, or some combination of these three measurable
characterigtics (e.g., pressure plus crack depth). Additionally, preiminary gas generation results from smdl scae
sudies a Los Alamos Nationd Laboratory suggest that the kinetics of gas generation from oxides containing the
sameinitia water content may vary depending on impurity levels, such as sodium chloride or magnesium content.
This suggests that the current categories may need to be further stratified into homogeneous populations having the
same rate controlling mechanisms of failurein order to obtain datistica meaningful data.

B.7.3 Plutonium Analytical Capability
At SRS, the plutonium analyses needed to support storage or to evaluate an abnormal container would be

performed in ether Building 772 C Laboratory or SRTC. These facilities have adequate andytica capability to
perform any needed plutonium analys's or metalographic analyss.
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APPENDIX C

TYPICAL STORAGE CONTAINERS

Cross Sectional View of a DOT Type B 9975 Shipping Container*
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Appendix C (continued)

Cross Section View of a DOE-STD-3013 Container (typical with oxide convenience can)**

CONVENIENCE CAN V4001
INNER CAN V4002
OUTER CAN V4003

4) 0.157 (REF.)

d
//

(7) 0.275 (REF.)

INNER CAN LENGTH [2311(9.094) (REF.)

OUTER CAN LENGTH (2541(10.0000) (REF.)
MAX CONVENIENCE CAN LTH {214.25) (8.4350) (INC. WASHER FULLY CUMPRESSE'O) (REF.)

r

**  from Savannah River Site drawing M PV F 0018, Plutonium Stabilization and Packaging System
Assembly Storage Package




Appendix C (continued)
Cut-away View of a Type B 9975 Shipping Container with an Enclosed DOE-ST D-3013 Container (with

typical inner container for plutonium metal)***
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Appendix C (continued)

Drawing of a Pipe Overpack Container (POC)****
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APPENDIX D

PUBLIC LAW 107-314, SECTIONS 3181, 3182 and 3183

Subtitle E—Disposition of Weapons-Usable Plutonium at Savannah River, South
Carolina

SEC. 3181. FINDINGS.
Congress makes the following findings

(1) In September 2000, the United States and the Russian Federation signed a Plutonium
Management and Disposition Agreement by which each agreed to dispose of 34 metric tons of weapons-
grade plutonium.

(2) The agreement with Russaiis asgnificant step toward safeguarding nuclear materias and
preventing their diversion to rogue states and terrorists.

(3) The Department of Energy plans to dispose of 34 metric tons of wegpons-grade plutonium in
the United States before the end of 2019 by converting the plutonium to a mixed-oxide fuel to be used in
commercia nuclear power reactors.

(4) The Department has formulated a plan for implementing the agreement with Russa through
congtruction of amixed-oxide fud fabrication facility, the so-caled MOX facility, and a pit disassembly
and conversion facility at the Savannah River Site, Aiken, South Carolina.

(5) The United States and the State of South Carolina have a compdlling interest in the safe,
proper, and efficient operation of the plutonium disposition facilities at the Savannah River Site. The MOX
facility will dso be economicaly beneficid to the State of South Caralina, and that economic benefit will
not be fully redized unlessthe MOX facility is built.

(6) The State of South Carolina desires to ensure that al plutonium transferred to the State of
South Carolinaiis stored safdly; that the full benefits of the MOX facility are redlized as soon as possible;
and, specificdly, that al defense plutonium or defense plutonium materids transferred to the Savannah
River Site either be processed or be removed expeditioudy.

SEC. 3182. DISPOSITION OF WEAPONS-USABLE PLUTONIUM AT SAVANNAH RIVER SITE.

(@) PLAN FOR CONSTRUCTION AND OPERATION OF MOX FACILITY.—(1) Not later than
February 1, 2003, the Secretary of Energy shal submit to Congress a plan for the construction and operation of
the MOX facility at the Savannah River Site, Aiken, South Carolina.

(2) The plan under paragraph (1) shal include—

(A) aschedule for construction and operations so as to achieve, as of January 1, 2009, and
thereafter, the MOX production objective, and to produce 1 metric ton of mixed-oxide fuel by December

31, 2009; and
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(B) aschedule of operations of the MOX facility designed so that 34 metric tons of defense
plutonium and defense plutonium materids a the Savannah River Site will be processed into mixed-oxide

fuel by January 1, 2019.

(3)(A) Not later than February 15 each year, beginning in 2004 and continuing for as long asthe MOX
facility isin use, the Secretary shdl submit to Congress areport on the implementation of the plan required by
paragraph (1).

(B) Each report under subparagraph (A) for years before 2010 shall include—

(1) an assessment of compliance with the schedules included with the plan under paragraph (2);
and

(i) acertification by the Secretary whether or not the MOX production objective can be met by
January 2009.
(C) Each report under subparagraph (A) for years after 2009 shdl—

(i) address whether the MOX production objective has been met; and

(i1) assess progress toward meeting the obligations of the United States under the Plutonium

Management and Digposition Agreement.

(D) Each report under subparagraph (A) for years after 2017 shal aso include an assessment of
compliance with the MOX production objective and, if not in compliance, the plan of the Secretary for achieving
one of the following:

(1) Compliance with such objective.

(i) Removd of dl remaining defense plutonium and
defense plutonium materids from the State of South Cardlina.

(b) CORRECTIVE ACTIONS—(1) If areport under subsection (a)(3) indicates that construction or
operation of the MOX facility is behind the applicable schedule under subsection (8)(2) by 12 months or more,
the Secretary shdl submit to Congress, not later than August 15 of the year in which such report is submitted, a
plan for corrective actions to be implemented by the Secretary to ensure that the MOX facility project is capable
of meeting the MOX production objective by January 1, 2009.

(2) If aplan is submitted under paragraph (1) in any year after 2008, the plan shdl include corrective
actions to be implemented by the Secretary to ensure that the MOX production objective is met.

(3) Any plan for corrective actions under paragraph (1) or (2) shdl include established milestones under
such plan for achieving compliance with the MOX production objective.

(4) If, before January 1, 2009, the Secretary determines that there is a substantial and materia risk that
the MOX production objective will not be achieved by 2009 because of afailure to achieve milestones set forth in
the most recent corrective action plan under this subsection, the Secretary shal suspend further transfers of
defense plutonium and defense plutonium meaterids to be processed by the MOX facility until suchrisk is
addressed and the Secretary certifies that the MOX production objective can be met by 2009.

(5) If, after January 1, 2009, the Secretary determines that the MOX production objective has not been
achieved because of afailure to achieve milestones set forth in the most recent corrective action plan under this
subsection, the Secretary shdl suspend further transfers of defense plutonium and defense plutonium materids to
be processed by the MOX facility until the Secretary certifies that the MOX production objective can be met.

(6)(A) Upon making a determination under paragraph (4) or (5), the Secretary shdl submit to Congressa
report on the options for removing from the State of South Carolina an amount of defense plutonium or defense
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plutonium materias equa to the amount of defense plutonium or defense plutonium materias transferred to the
State of South Carolina after April 15, 2002.

(B) Each report under subparagraph (A) shall include an analysis of each option set forth in the report,
including the cost and schedule for implementation of such option, and any requirements under the Nationa
Environmental Policy Act of 1969 (42 U.S.C. 4321 et seq.) relating to congderation or selection of such option.

(C) Upon submittal of areport under paragraph (A), the Secretary shall commence any analysis that may
be required under the Nationa Environmenta Policy Act of 1969 in order to salect among the options set forth in
the report.

(c) CONTINGENT REQUIREMENT FOR REMOVAL OF PLUTONIUM AND MATERIALS
FROM SAVANNAH RIVER SITE—If the MOX production objective is not achieved as of January 1, 2009,
the Secretary shall, consstent with the National Environmental Policy Act of 1969 and other applicable laws,
remove from the State of South Carolina, for storage or disposa elsewhere—

(1) not later than January 1, 2011, not less than 1 metric ton of defense plutonium or defense
plutonium materids, and

(2) not later than January 1, 2017, an amount of defense plutonium or defense plutonium materids
equd to the amount of defense plutonium or defense plutonium materias transferred to the Savannah River

Site between April 15, 2002 and January 1, 2017, but not processed by the MOX facility.

(d) ECONOMIC AND IMPACT ASSISTANCE.—(1) If the MOX production objective is not
achieved as of January 1, 2011, the Secretary shdll, from funds available to the Secretary, pay to the State of
South Carolina each year beginning on or after that date through 2016 for economic and impact assstance an
amount equal to $1,000,000 per day, not to exceed $100,000,000 per year, until the later of—

(A) the date on which the MOX production objective is achieved in such year; or
(B) the date on which the Secretary has removed from the State of South Carolinain such year at
least 1 metric ton of defense plutonium or defense plutonium materids.

(2)(A) If, as of January 1, 2017, the MOX facility has not processed mixed-oxide fudl from defense
plutonium and defense plutonium materids in the amount of not less than—

(1) one metric ton, in each of any two consecutive caendar years, and
(ii) three metric tons tota, the Secretary shdl, from funds available to the Secretary, pay to the

State of South Carolinafor economic and impact assistance an amount equa to $1,000,000 per day, not

to exceed $100,000,000 per year, until the remova by the Secretary from the State of South Carolina of

an amount of defense plutonium or defense plutonium materids equa to the amount of defense plutonium
or defense plutonium materias transferred to the Savannah River Site between April 15, 2002, and

January 1, 2017, but not processed by the MOX facility.

(B) Nothing in this paragraph may be construed to terminate, supersede, or otherwise affect any other
requirements of this section.

(3) If the State of South Carolina obtains an injunction that prohibits the Department from taking any
action necessary for the Department to meet any deadline specified by this subsection, that deadline shdl be
extended for a period of time equd to the period of time during which the injunction is in effect.
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(e) FAILURE TO COMPLETE PLANNED DISPOSITION PROGRAM.— If on July 1 each year
beginning in 2020 and continuing for aslong asthe MOX facility isin use, less than 34 metric tons of defense
plutonium or defense plutonium materias have been processed by the MOX facility, the Secretary shdl submit to
Congressa plan for—

(1) completing the processing of 34 metric tons of defense plutonium and defense plutonium
materia by the MOX facility; or

(2) removing from the State of South Carolina an amount of defense plutonium or defense
plutonium materias equa to the amount of defense plutonium or defense plutonium materids trandferred to
the Savannah River Site after April 15, 2002, but not processed by the MOX facility.

(f) REMOVAL OF MIXED-OXIDE FUEL UPON COMPLETION OF OPERATIONS OF MOX
FACILITY .—If, one year after the date on which operation of the MOX facility permanently ceases, any mixed-
oxide fud remains at the Savannah River Site, the Secretary shdl submit to Congress—

(1) areport on when such fud will be transferred for use in commercia nuclear reactors; or

(2) aplan for removing such fud from the State of South Carolina
(9) DEFINITIONS—In this section:

(1) MOX PRODUCTION OBJECTIVE.—Theterm **‘MOX production objective’’ means
production a the MOX facility of mixed-oxide fud from defense plutonium and defense plutonium
meaterids at an average rate equivaent to not less than one metric ton of mixed-oxide fuel per year. The
average rate shal be determined by measuring production at the MOX facility from the date the facility is
declared operationd to the Nuclear Regulatory Commission through the date of assessment.

(2 MOX FACILITY —Theterm **“MOX facility’’ means the mixed-oxide fuel fabrication facility
at the Savannah River Ste, Aiken, South Carolina

(3) DEFENSE PLUTONIUM; DEFENSE PLUTONIUM MATERIALS. —Theterms
“‘ defense plutonium’ and ** defense plutonium materids ™ mean wegpons-usable plutonium.

SEC. 3183. STUDY OF FACILITIESFOR STORAGE OF PLUTONIUM AND PLUTONIUM
MATERIALSAT SAVANNAH RIVER SITE.

(@ STUDY .—The Defense Nuclear Facilities Safety Board shall conduct a study of the adequacy of the
K-Area Materids Storage facility (KAMS), and related support facilities such as Building 235, at the Savannah
River Site, Aiken, South Carolina, for the storage of defense plutonium and defense plutonium materidsin
connection with the disposition program provided in section 3182 and in connection with the amended Record of
Decision of the Department of Energy for fissle materias digposition.

(b) REPORT.—Not later than one year after the date of the enactment of this Act, the Defense Nuclear
Facilities Safety Board shal submit to Congress and the Secretary of Energy areport on the study conducted
under subsection (a).

(c) REPORT ELEMENTS.—The report under subsection (b) shall—

(1) address—
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(A) the suitability of KAMS and related support facilities for monitoring and observing any
defense plutonium or defense plutonium materids sored in KAMS;

(B) the adequacy of the provisons made by the Department for remote monitoring of such
defense plutonium and defense plutonium materids by way of sensors and for handling of retrieva
of such defense plutonium and defense plutonium materids, and

(C) the adequacy of KAMSS should such defense plutonium and defense plutonium
materials continue to be stored at KAMS after 2019; and
(2) include such proposas as the Defense Nuclear Fecilities Safety Board considers appropriate
to enhance the sefety, rdiability, and functiondity of KAMS.

(d) REPORTS ON ACTIONS ON PROPOSALS—Not later than 6 months after the date on which the
report under subsection (b) is submitted to Congress, and every year theregfter, the Secretary and the Board shall
each submit to Congress a report on the actions taken by the Secretary in response to the proposals, if any,
included in the report.
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ACI

ALARA

APSF

Board

CFM
CFR

CMMS
CSMO
D/C

DE
DNFSB

DOE
DOE-SR

DOT

DSA

ECAD

FHA

HEPA

HEU
|EEE

1&C
KAMS
MSA
MORT

MOX

GLOSSARY OF ACRONYMS

American Concrete
Indtitute
as-low-as-reasonably-
achievable

Actinide Packaging and
Storage Fecility

Defense Nuclear Facilities
Safety Board

cubic feet per minute
Code of Federal
Regulations

computerized maintenance
management system
Central Scrap
Management Office
demand-to-capacity
destructive evaluation
Defense Nuclear Facilities
Safety Board

Department of Energy
Savannah River
Operations Office
Department of
Transportation
documented safety
andyds

Electronic
Characterization and
Diagnosgtics

fire hazards andyss
high-efficiency particulate
ar

highly-enriched uranium
Ingtitute of Electricd and
Electronics Engineers
insrumentation and
control

K-Area Materids Storage
Materid Storage Area
management oversight risk
tree

mixed-oxide

N/A
NDE
NEC
NFPA
NNSA
PA

PC
PDCF
POC

Pu
PuFF

RFETS

SCC

SEP

SNM
SRID

SRS
SRTC

SS|
TSR

WSRC

235-F

GL-1

not gpplicable
nondestructive evaluation
Nationd Electric Code
Nationa Fire Protection
Association
National Nuclear
Security
Adminigration
public address
Performance Category
Fit Disassembly and
Conversion Facility
pipe overpack container
pounds per square inch
Flutonium
Putonium Fud Form
Facility
Rocky Flats
Environmentd
Technology Site
stress corrosion cracking
Sysematic Evauation
Program
specid nuclear materid
Standards/Requirements
I dentification Document
Savannah River Site
Savannah River
Technology Center
dructures, systems, and
components
soil-gtructure interaction
technica safety
requirement
Uranium
Westinghouse Savannah
River Company
Building 235-F
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