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FOREWORD 

This report represents the third and final phase of a three-phased approach to develop specific 
plans to remedy vulnerabilities associated with the storage of spent fuel and irradiated materials. 
During ·the past nine months, the Department of Energy bas been involved in an intense effon 
to develop a comprehensive plan of action to address the findings of the Spent Fue1 Wgrkim: 
Groqp Report. Additionally, this report dcmonstrms the continuing efforts of the Department 
to communicate with its stakeholders .in an open and comprehensive manner. 

Toe Department has made significant~ since the Phase I report was released in February 
of this year. Funding for these activities is set at S90 million for fiscal year 1995, which is 
indicative of the importance being assigned to this issue. Out of a total of over 430 actions I 
designed to resolve the wlnerabilities ascociam:1 with the storage of spent fuel and reactor . 
irradiated nucl~ materials, appioximately 25 percent have been completed. As a result, 15 
vulnerabilities identified have been completely resolved. One of the major initiatives that has 
been the cornerstone of our ongoing efforts is the Programmatic Spent Nuclear Fuel 
Management Environmental Impact Statement, which c:nsurcs environmentally respons11>1c 
management of spent nucl~ fuel. 'Ibis Draft Environment Impact Statement was completed 
and made publicly available on June 24, 1994. 

The Phase I report presented action plans to resolve vulnc:rabilities for which no major funding 
or policy issues existed. During the two months that followed, we worked hard at resolving the 
funding issues. The second phase of the report was issued in April and reflected .resolution of 
the majority of those funding issues. Since issuance of the Phase n Report, we revised and 
updatNI the individual action plans that addressed all of the identified vulnc:rabilities, and 
developed a path forward to help resolve the critical policy and associatrd t.echnical mues that 
were identified in Phase I. . 

The individual action plans provided in Phase m now address all 106 vulnerabilities. These 
action plans will be revised where l'ea:ssary to reflect input from stakeholders, continued follow 
up by the Department, finalized funding for fiscal year 1997 and beyond, and refinement of the 
teclmical approaches to resolve critical policy issues. · 

Now that the Phase m repon has been issued, we recognize that effective implementation of the 
individual action plans is the key to resolving the remaining concerns that have been raised by 
the individual wlncrabilities. Therefore, we are firmly committed to follow to completion all 
aspects of the plan that we have put in motion. 

=-G~ 
Assistant Secretary 
Environmental Management 
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PLAN OF ACTION TO RESOLVE SPENT NUCLEAR FUEL VULNERABILITIES 
PHASE ID 

I. Executive Summary 

A. Purpose and Content of Phase m Plan of Action 

This Phase m Plan of Action, like the Phase I and Phase n Plans of Action, provides 
information in response to the Spent Fuel Working Group Report on Jnven1ory and 
Storage of the Dq,artmDIJ's Spen1 Nuckm' ~ and othu Reactor lTTadiated Nuckar 
Materials and Thdr EnvironmDllal, Safety, and Heallh VulMrabilities, which was 
presented to Secretary of Energy Haz.cl O'Leary and rel~ to the public on Dec:cmber 
7, 1993. That report, which was the result of an assessment by the multi-discipline 
Spent Fuel Working Group directed by the Assistant Secretary for Environment, Safety, 
and Health, identified a total of 105 vulnc:rabilities usociated with the Department's 
spent nuclear fuel storage facilities.1 

The vulnerabilities w&ich the Spent Fuel Working Group identified were based on 
potential adverse conditions in the areas of nuclear criticality safety, radioactive material 

. release, radiation exposure, and failure of institutional controls. Failure of institutional 
controls includes lack of programmatic ownership, no specified path forward for material 
disposition, or lack of cum:nt and approved authorization bases. Vulm:rabilities were 
thus conditions or Wt"akncues that may lead to wmecasary increased exposure to the 
workers, release of radioactive materials to the environment, or ndiation exposure to the 
public. 

In addition to identifying the vulnerabilities at eight sites, the Spent Fuel Working Group 
c:haractcrized 33 vulnerabilities at five faciJities and three burial grounds as warranting 
priority management attention. The remainder of the vulnerabilities not associated with 
these eight facilities were then grouped into one of three categories where manag..-:ment 
attention should be directed: less than one year, one to five years, and gl'Qter than five 
y~. All the vulnerabilities and the actions being taken to address them arc described 
in Section IV and Appendix A and B of this Phase m Plan of Action. 

In all, the Plan of Action consists of a consolidation of individual action plans designed 
to address each of the individual spent nuclear fuel vulnerabilities in a manner that 
reflects the Department of Energy's 

• sense of urgency; 

• concern for worker protection; 

1 After the repon was released, another vulnerability was identified, bringing the total to 
106. 
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• commitment to mitigate environmental impacts; and 

• need for compatible long-tenn solutions. 

Actions are underway at all sites to address the vulnerabilities as efficiently as possible. 
Unresolved funding, policy, and technical issues existed that prevented final development 
of all action plans simultaneously; therefore, the complete Plan of Action was developed 
and issued in three phases. Phase I was released on February 7, 1994 and Phase non 
April 29, 1994. lbe Phase m .Plan of Action addresses all 106 wlncrabilities and 
provides the Department's baseline corrective actions from which to move forward 
toward resolution of the identified vulnerabilities. 

Phase I - The Phase I Plan of Action included those facility action plans for which no 
major outstanding policy or funding issues existed. For the 106 vulnerabilities ·identified, 
the Phase I submittal addressed 31 of 33 high-priority vulnerabilities and 48 lower­
priority issues. 

Phase n -Subsequent to the issuance of the Phase I report, the Department resolved a 
majority of the funding issues associated with spent fuel vulnerabilities. The Phase n 
Plan of Action included those individual action plans that had been developed based on 
resolution of the funding issues. It also provided a partial list of completed actions. 

~ ,.. 't.·•1'A 
Ph_!lse ID - lbe Phase ID Plan of Action constitutes the second and firial)Jpdate to the 
origmal Plan of Action. This report fina]ius individual site action p~.ttiat address a 
larg~ majority of the identified Vulnerabilities. A small number of site action plans are 
eipected to be revised based on input from stakeholders or continued follow up by DOE. 
The Phase m Report also presents pioposed paths forward to resolve critical policy 
issues. 

To the extent possible, stakeholder comments regarding individual sites were taken into 
account when developing and updating the Phase Il and Phase m individual action plans. 
Stakeholders also expressed broader programmatic concerns regarding such issues as the 
need for a decision on the final disposition of DOE-owned spent nuclear fuel, and the 
ways in which stakeholders will be involved in DOE's decision-making process regarding 
the overall -spent nuclear fuel program. 'Ibese broad policy concerns were carefully 
considered when developing the Phase m Plan of Action and were also relayed to those 
managers having broader responsibilities for decision making •in the overall DOE spent 
fuel program. These policy issues will be addressed in the context of the SNF Strategic 
Plan whj.ch will be subject to a direct interactive process with stakeholders. 

B. Updated Information Provided in the Phase m Plan of Action 

This Phase m ·Plan of Action completes the integrated wlncrability asses.miait planning 
process and contains revised information on wlnerabilities addressed in the Phase I and 
Phase n Plans.of Action. Facility action plans have been revised and fully developed as 
appropriate. Some action plans may be revised based on continued follow up by DOE. 
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This updated infonnation reflects the resolution of funding issues for fiscal years 1994 I 
through 1996. For fiscal years 1997 and beyond, approval of projected funding is · I 
anticipated; however, these projections will be subject to the normal Federal budgetary I 
process. In Phase m, activities are no longer considered •unfunded• for fiscal year 1997 I 
and beyond since the projected costs are now based on rough order of magnitude l 
estimates that have a high probability of approval. In Phase n, complete individual l 
action plans for 81 of the initial 106 wlnerabilities were provided. The individual action l 
plans provided in Phase m now address all 106 vulnerabilities. l. 

Individual corrective actions to resolve vulne:rabilities are discussed in Section IV; the 
text bas been revised based on the analogous sections · in the Phase I and Phase n 
Reports. It should be noted that previously existing sections IV .B and IV~ C of the Phase 
n Report have been combined to form a new section IV .B in Phase m titled • All other 
facility corrective action plans.• Vertical lines in the text margin are used to indicate 
where substantive portions of text were changed or added in Sections I through IV. The 
tables in Appendix A and B contain Action Plans for all vulnerabilities and identify those 
actions that have been completed to date. Margin lines have not been used in the tables 
to indicate the changed portions. 

Appendix C provides a summary of four critical policy issues that were previously 
identified in the Phase I report as having significant impact on the Department of 
Energy's future decisions regarding the overall Spent Nuclear Fuel Program. These 
issues arc: 1) What is the path forward for geologic disposal of spent nuclear fuel? 2) 
Should new interim storage and new conditioning facilities be licensed by the Nuclear 
Regulatory Commission? 3) Should Hanford N•Reactor fuel be ston:d in a dry 
configuration? and 4) What should the approach be if some DOE-owned spent fuel is 
deemed unsuitable for =tended interim, dry storage or direct geologic disposal? It 
should be noted that there are no •final• decisions on any of these issues. These issues 
all bear some relation to a number of F.nvironmental Impact Statements that arc currently 
under development within DOE, as well as the Spent Nuclear Fud Strategic Plan. 
Interim approaches have been identified that will allow development of final individual 
site action plans; however, these approaches are preliminary in nature. Each of the four 
critical policy issues addressed in Appendix C concludes with a ctiscussinn of the 
recommended path forward or recommended technical approach. The present approaches 
allow for evaluations to be conducted to determine •prcfc:rr-cf • courses of action and do 
not prejudice any decisions that arc a part of the EIS process. 

Appendix D contains an update of information previously provided in Phases I and n, 
which is a listing of all 106 vulnerabilities which identifies the initial priority . ( eight 
priority facilities, action less than one year, and action greater than one year) of all 
vulnerabilities. 

C. Defense Nuclear Facilities Safety Board (DNFSB) Concerm Regarding 
Substances Formerly Used in the :Manufacture or Nuclear Weapons 

1n its May 26, 1994 letter to the Secretary of Energy, the DNFSB forwarded its 
~mmendation 94-1 for consideration. The Board was ••• • especially concerned about 
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specific liquids and solids containing fissile materials and other radioactive substances in 
spent fuel storage pools, reactor basins, reprocessing canyons, processing lines, and 
various buildings once used for processing and weapons manufacture.• Many of the · 
facilities of concern contain DOE-owned spent nuclear fuel and reactor irradiated nuclear 
material (RINM) that have vulnerabilities already identified in the Working Group 
Report. Therefore, the DNFSB concerns and associated recommendations were carefully 
considered when developing the Phase m of the Plan of Action. 

In a letter dated August 31, 1994 to the DNFSB, the Secretary of Energy committed the 
Department to develop a plan that will include the following initiatives: 

A systems engineering approach to maximiz.e the integration of facilities 
and capabilities while minimizing worker exposures and additional waste; 

Research programs required to fill any gaps in the technological 
infonnation base; 

Identification of those facilities that may be needed for future handling and 
treatment of these materials; 

Ensuring operational readiness in accordance with DOE Order 5480.31. 

All of these initiatives have applicability to the DOE-owned Spent Nuclear Fuel (SNF) 
Program and are therefore being c:arefully considered in developing the overall 
programmatic aspects of the spent fuel management progmn as articulated in: the SNF 
Strategic Plan; the Program Management Plan; the Technology Integration Plan; the 
Interim Storage Plan; and the SNF Requiremenu Document. 

D. FJTorts by the Department of Enerzy to Add.rm the Five Common 
Fundamental or Generic Issues Identified 

J'.': addition to the specific site wlnerabilities, the Working Group identified five 
fondamental (generic) issues that are common to many DOE spent fuel storage facilities. 
These g;neric issues were taken into aa::ount when developing individual action plans at 
each of the sites (provided in Appendices A & B) and will continue to be carefully 
considered by all facilities during future planning and decision making activities. To give 
an indication of how these generic issues arc currently being addressed, a summary 
follows for each of these five issues. 

Lack QfApproyed and Curren, Authoriwion Bases 

The need for approved and current authorization bases for facilities throughout the DOE 
complex is being addressed by a DOE-wide program under EM's Office of Safety and 
Health Oversight. As regards concerns relative to the authorization bases for spent fuel 
facilities, individual site action plans have been designed to expeditiously address known 
deficiencies in the arcu of Safety Analysis Reports (SARs), Interim Safety Basis, and 
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Basis for Interim Operation (BIO). Work is currently in progress related to 
approximately 20 facilities throughout the DOE complex to provide approved and current . 
authorization bases. For example, significant progress has been ma.de at INEL at the 
CPP-603 facility. An updated Safety Analysis Report (SAR) has been drafted which 
meets DOE Order 5480.23. At Savannah River, work is being completed to address the 
Basis for Interim Operation for the RBOF facility ind the K-, L-, and P-Reactor 
DisasSCJ11bly Basins- Work is also in pro~ to develop updatrrl SAR's for West Valley 
and a number of material storage facilities at Sandia. At Hanford, Interim Safety Basis 
evaluations arc scheduled to be completed within the next year for the 200 West Active 1 

Burial Grounds, the K-Basins, and the T-Plant; the Interim Safety Basis has been 
completed for the 308 Building TRIGA Reactor facility. 

Seismic design inadequacies must be~ on a case-by-case basis. Upgrading to 
cu.m:nt standards may not be either technically or fiscally prudent; in these cases 
retirement of particularly vulnerable facilities m the near term may be the action of ' 
preference. However, an aggressive program to evaluate known seismic questions has 
been intcpated into the individual site action plans. Progress is being made in this a=L, 
with sr:jsmic: evaluations underway for various facilities at INEL, Hanford, Savannah 
River, West Valley and Brookhaven. Studies are nearing completion for the HFBR 
facility at Brookhaven, and the CPP-603 Fuel Storage Facility at INEL. 1be seismic 
design has been found to be adequate with only minor r,u:,dific:atinn needed at HFBR and 
possible modifications recommended at the CPP-603 Fuel Stonge Facility. 

In order to address potential concerns with regani to the adequacy of fuel storage 
facilities, fuel will be removed from both the TAN facility at INEL and the PUREX 
spent fuel pools at Hanford, and has been removed from the Omega West Reactor at Los 
Alamos. In addition, the INEL Fuel Consolidation Plan directs that over the next three 
to five years, all fuel will be consolidated at the Idaho Chemical Processing Plant in 
existing facilities or in a new dry storage facility. Finally, as part of the SAR upgrade 
process at Savannah River, seismic issues at the K-, L-, and P-basins, at RBOF and at 
the H-canyon are all being evaluated. 

Lac.~ of Proeramn'lalic QwnmhiJ, 

Toe problems that form the basis for this generic issue were generally known to the 
Department prior to the issuance of the Working Group Report. However, there was no 
central focal point within the Department to ensure that the problems were addressed in 
a systematic and coordinated manner. Therefore, in response to the Secretary's 
dire4:cion, the Assistant Secretary for Environmental Management initiated the 
development of the DOE-owned Spent Nuclear Fuel Program in 1993. The purpose of l 
the program was to integrate DOE's existing spent fuel activities into one program to l 
better manage reactor im.diated nuclear material and to address known deficiencies. Toe l 
DOE-owned Spenf Nuclear Fuel Program, managed by the Office of Spent Fuel l 
Management, EM-37, developed this Plan of Action to Resolve Spent Nuclear Fuel I 
Vulnerabilities which -helps to establish the central focus for overall programmatic I 
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ownership. The majority of the programmatic and budgetary responsibility rests within 
the Office of Environmental Management; however, certain selected activities have been_ 
retained by the Office of Defense Programs, the Office of Nuclear Energy, and the 
Office of Civilian Radioactive Waste Management (RW). For example, NE-44 within 
the Office of Nuclear Energy has accepted ownership for material at INEL in the 
Materials Test Reactor Canal and at the ARMF/CFRMF facility. The Department has 
now clearly established programmatic ownership of all spent nuclear fuel facilities and 
Reactor Irradiated Nuclear Material. 

lack of Material Chgracrertymon 

Characteriz.ation of the various forms of DOE-owned spent nuclear fuel and reactor 
irradiated nuclear material is one of the cornerstones for this Plan of Action. The 
individual site action plans were designed with a view toward evaluating the location and 
condition of various forms of spent fuel and irradiated material. For example, significant 
progr= bas been made at oak Ridge in establishing the location of spent fuel and 
irradiated materials that were buried on site. At INEL, video cameras have bcc:n utilized 
to establish the condition of several forms of underwater stored material and 
developmental work is underway to chaiacte:m.e the fuel from the CPP-603 Fuel Storage 
Facility that is already encapsulated. Work is in progress at Hanford to characteme 
material in the K-Basins. At Savannah River, c:baiacte:riz.aon of the L Basin sand filter 
material and the sludge in the K-, L-, and P-Reactor Disassembly Basins has been 
completed. On a larger programmatic basis, a complex wide charaderiz.ation plan, 
within the Integrated Technology Development Plan, is being developed to identify all 
fuel data needed to safely store the material for an interim period and to begin 
preparations for final repository disposition. 'Ibis is being done through the EM-37 
sponsored Technology Integration Technical Working Group. 

¼t qf a S;pecjfied Path Foz:wqn;f 

This generic concern goes hand-in-hand with the •1ack of progr.unrnatic ownership.• 
Prior to establishment of the DOE-owned Spent Nuclear Fuel Program, there were valid 
questions within the Department as to which office or activity was responsible for the 
various forms of spent nuclear fuel and reactor irradiatc:d nuclear material. Since 
own~hip for these materials was not clearly defined, ·it then followed directly that no 
•path forward• existed to address the identified deficiencies. One of the purposes "for 
establishing the Office of Spent Fuel Management was to correct this shortcoming. 
Subsequent actions initiated by this office to •define the path forward• include: 
development and implementation of this Plan of Action to Resolve Spent NuclQI' Fuel 
Vulnerabilities, development of a validated inventory of spent nuclear fuel clements; 
formulation of program requirements and the Spent Nuclear Fuel Strategic Plan; and 
development of a process for placing DOE-owned SNF in a geologic repository. 

Significant progress has been made in developing the Spent Nuclear Fuel Strategic Plan 
which is the cornerstone for long-range planning. Based on progress to date, it is 
anticipated that a draft document will be issued for stakeholder review in the Fall of 1994 
and a final plan will be completed prior to the end of calendar year 1994. Effons arc 
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well underway to complete a validated inventory of spent nuclear fuel elements which I 
should be completed by December 1994. Site specific plans under development include l 
!NE.L's Spent Nuclear Fuel Consolidation Plan and the Hanford Spent Fuel Program · I 
Project Plan. In addition to the Programmatic SNF Management/INEL ER&WM EIS, I 
EISs related to nuclear material disposition are also in preparation at Savannah River and I 
Hanford. l 

And finally, this Phase m of the Plan of Action to Resolve Spent Nuclear Fuel 
Vulnerabilities constitutes the defined •path forward• to addre.ss the individual 
wlnerabilities identified in the Working Group Report. One of the four critical policy 
issues, Geologic Disposal of the Department's spent nuclear fuel, which is outlined in 
Appendix C, describes the process by which the Department could place some defense 
high level waste and DOE-owned spent nuclear fuel into the first repository, thus 
providing for ultimate disposal of some of the material. Also included in Appendix C 
~ a discussion of the recommended path forward to resolve the other three critical policy 
issues that are facing DOE with respect to SNF management. 

E. Activities in Progrm that Addi's Identified Vulnerabilities 

In the Executive Summaries of the Phase I and Phase n 1epons, there were discussions 
of activities already underway to address identified wlnerabilities. In order to update 
that information, provided below is a summary of the more significant activities that have 
been completed or arc currently in progress. This summary reflects DOE's ongoing 
commitment to address the identified vulnerabilities in an expeditious manner. 

Hanford 

• Completed installation of new monitoring wells in the vicinity of the 105-K-West 
Basin. 

• Two major studies are currently underway that will form the basis for future 
decisions regarding the disposal of N-R.eactor fuel. The DOE sponsored 
Independent Technical Assessment team, which' is evaluating dry storage options, 1 

issued its report in September 1994. The. Westinghouse Hanford Company 
evaluation, which will comparatively evaluate both wet and dry storage options, 
is due to be completed in October 1994 and will iecommend a path forward for 
N-R.eactor fuel management, utilizing a systems engineering approach. A 
Departmental decision regarding the path forward for N-Reactor fuel storage is 
currently projected to be made in November 1994. 

• At PUREX the frequency of monitoring basin water level 1w been increased 
from quarterly to daily. 

• At the 200 West Active Burial Grounds, the small-scale demonstration of retrieval 
of selected transuranic (TRU) waste drums (242 total) is ongoing, with 10 drums 
retrieved and 48 more drums scheduled to be retrieved by the end of 1994 
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(weather permitting). Activities are on schedule to begin in situ examination of 
RINM containers in September 1995. 

• A number of activities are underway at the CPP-603 Fuel Storage Facility to 
reduce the impact of corroded spent fuel assemblies and minimize the release of 
fissile material to the basin. 

Completed transfer of 199 spent fuel units out of the 603 basins. 

Completed installation of higher accuracy level monitoring equipment and 
instituted trending analysis procedures. 

Completed installation of redundant stainless steel fuel rigging equipment 
for the north and middle basin fuels to prevent additional carbon steel 
yoke and basket failures . .. 

Completed replacement of the failed containers housing System for 
Nuclear AuTiJiary Power (SNAP) with stainless steel oveipaeks. This 
action resolves an unreviewed safety question (USQ). 

An ,~ated Safety Analysis Report (SAR) which meets DOE 5480.23 1w 
been drafted. The SAR updates the authorization bases to meet current 
requirements. 

Completed video inspections of fuel stored in the north and middle basins. 
Video inspections of the south basin will be completed by the end of 
1994. 

• Completed video inspections of aluminum materials at the Materials Test Reactor, 
ARMF/CFRMF, and PBF Canals to monitor conosioo. Results indicate that 
material corrosion is not a concem. 

Savannah River 

• Installed and began operation of a portable :zeolitc ion exchange system in order 
to lower the Cesium 137 levels in the K-, L-, and P-Reactor Disassembly Basrns. 

• Characterization of the sludge for the K-, L-, and P-Reactor Disassembly Basins 
nas been completed. Characterization of the isotopes in the emting sand filters 
has also been completed and a safety analysis performed which determined that 
there are no criticality concerns. 

• Criticality analyses have been completed to allow the movement of fuel currently 
in vertical storage _to horizontal storage in a three-deep array. 

8 



• Identified a path forward for management of •at risk• spent nuclear fuels. This l 
includes the perfonnance of the Interim Management of Nuclear Material I 
Environmental Impact Statement and systems engineering studies that compare · l 
processes, technical risks, lifetime costs, and waste form volume and stability. l 
The Record of Decision for the NEPA review is scheduled to be issued March l 
1995. I 

Oak Ridge National Labormory 

• A review of records has been completed in order to determine potential locations 
of buried spent nuclear fuel at Solid Waste Storage Are.as 5 and 6. lbis review 
identified that spent fuel from a research reactor in Puerto Rico may have been 
buried at SWSA 6. It has been subsequently determined that the fuel had been 
processed and only structural, non-fuel bearing components were finally buried. 
The records review has determined that spent fuel has not been buried in the 
Cla,s.tjfied Burial Ground. 

• Monitoring wells have been installed adjacent to the Homogeneous Reactor 
Experiment (HRE) Disposal Wells to monitor for potential migration of 
radioactive materials from the wells. 

Arronne Nationpl T.gknratory Wqr 

• Continued replacement of the Radioactive Scrap Waste Facility (RSWF) liners 
with corrosion resistant material to prevent potential adverse environmental 
impact. All spent fuel has been reloc:atm to cathodic:ally protected liners. lbis 
is an ongoing multi-year project. 

Los Alamos National l4hqrgrozy 

• Completed transfer of all fuel at the Omega West Reactor (OWR) to the 
Chemistry and Metallurgy Reactor (CMR) facility, in the interim, while awaiting 
a final DOE decision on a site that will manage the OWR spent fuel. The OWR 
has begun permanent shutdown. 

wesr-va11ey Demonstration Pm.iecz 

• The •pool blocked• evaporation test has been completed. Results indicate that the 
spent fuel storage pool is not ~raking. 

• A computerized water accountability system was installed. 

• To improve water quality in the fuel pool, installation and startup of the 
Submerged Wau:.r Filtration and Demineralization System was completed in June 
1994. 

• Instituted water chemistry trending analysis. 
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n. Introduction 

A. Background 

In August of 1993, Secretary O'Leary commissioned a comprehensive baseline 
assessment of the envirQnmental, safety, and health (ES&H) wlne:rabilities associated 
with the storage of spent nucl~ fuel . (SNF) in the DOE complex. During October 1993, 
a multi-discipline Spent Fuel Working Group, comprised of DOE employees and 
contractors, assessed 66 facilities spread across 11 sites. This assessment was performed 
to determine the inventory and the condition of the Department's Reactor Irradiated 
Nuclear Material (RINM) which includes spent nuclear fuel and reactor irradiated target 
material. Tht- assessment also evaluated the condition of the facilities that store spent 
fuel and identified the wlnerabilities and problems that are currently associated with 
these facilities. 

This assessment was perfonned under the direction of the Department's Office of 
F.nvironment, Safety, and Health, with participation by the DOE Operations Offices, 
National Laboratories, the site management and operating contractors, and personnel 
from various DOE Program Offices and contractors. These organizations designated 
persoMel with the best technical knowledge of the inventory data as well as an 
understanding of the operations and underlying safety bases for the storage facilities to 
form the Spent Fuel Working Group. The Working Group then planned, coordinated, 
collected, validated, evaluated, and c:haracterized the material inventory and identified 
ES&H vulnerabilities. 

Based on this evaluation process, a report to the Secretary, entitled Spent Fuel Workin~ 
Group Rm,rt on Inventory and Stome of the Pe,partment's Sgnt Nuclear Fuel and 
Other Rqctor Imdiated Nuclear Materials and Their Enyimnment;u, Safety and Health 
Vulnerabilities (•The Working Group Report,• Volumes I, Il, and In), was released t.o 
the public on December 7, 1993. Hereafter in this Plan of Action, Volume I of this 
report will be referred to as the •summary Report.• 

B. Scope of the Problem - Overall Plan of Action 

The Working Group Report released in December 1993 identified a totcl of 105 
vulnerabilities associated with the Department's spent nuclear fuel storage facilities. 
Subsequent to issuance of the report, a potential vulnerability was identified related to 
a question of whether or not there was buried fuel at the Savannah River Site, bringing 
the total number of vulnerabilities to 106. Eight facilities with major vulnerabilities were 
identified in the Summary Report, for which priority management attention was 
recommended. Volume n of the Working uroup Report c:ategoriz.ed all other identified 
vulnerabilities based on the time frame during which it was recommended that the 
vulnerability be addressed. In addition to the eight priority facilities, the vulnerabilities 

· were grouped into one of three categories where management attention should . be 
directed: less than one year, one to five years, and greater than five years. 
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An effort has been underway since issuance of the Working Group Report to develop a I 
finalized Plan of Action to address all vulnerabilities, taking into consideration resources . I 
for implementation. This effort was also designed to determine which issues existed that I 
might delay near term formulation of a definitive Plan of Action to resolve the identified l 
vulnerabilities. It was detennined that substantial unresolved issues existed in the areas l 
of funding availability, critical policy decisions, and technology development l 
Accordingly, it was decided that the overall Plan of Action would be updated twice as I 
programmatic decisions were made to resolve the outstanding issues, and based upon .1 

input from stakeholders. This report (Phase Ill) is the second and final update to the ·1 
Phase I Plan of Action issued in February 1994. The •phased approach• is more fully 1 
explained in Section F of the Introduction. I 

I 

' I I 
I 
I 
I 
I 
I 
I 

The individual corrective actions to resolve vulnerabilities arc discussed in Sections IV .A 
and IV .B. Detailed individual site action plans are provided in Appendices A and B 
which correspond respectively to sections IV .A and IV .B. As discussed in the Phase I 
and n Reports, some individual action plans provided were incomplete because of 
unresolved issues. In the Phase m Rcpon, individual action plans for all the 106 1 
vulnerabilities have been developed. A small number of facility action plans are I 
expected to be revised based on input from stakeholders or continued follow up by DOE. I 
Priority continues to be given to those vulnerabilities with the highest potential risk, I 
particularly those associated with concerns related to worker health or safety. I 

Below is a table that summarizes, by category, the final status of efforts to address the 
106 vulnerabilities. 

Cl•aiiic:alioa AdioaPJau •ddirioneI AaioD 
or Developed Plas.Fmamed Totals 

Vu!Dcnbiliiy (Plaue I~ II) (Pbuc DI) 

Eipt Priority 
Facilitia 30 3 33 

To Be Addn:aed 10· 1· 11· 
inlasthaii 
1 Year 

rr 8 35 

To Be Addreued 
in pa&c!'tban 14' 13 rr 

1 Year 

Toials Bl 25 106 

Appendix D contains a listing of all l 06 vulne:abilities and identifies the initial associated 
priority (eight priority facilities, action less ttw1 one year, action greater than one year). 

11 

I 
I 
I 
I 
I 
I 



Phase m 

C. Eight Facilities With Major Vulnerabilities 

The eight facilities identified by the Working Group as having major vulnerabilities are 
listed below by site. A summary of the vulnerabilities and the action plans for these 
eight facilities is provided in Section IV .A. The complete action plans are provided in 
Appendix A. . 

Hanford Site 
• K-East Basin 
• PUREX Canyon 
• 200 West Active Burial Grounds 

Savannah River Site 
• L-R.eactor ·Disassembly Basin 
• K-R.eactor Disassembly Basin 

Oak Rid:; Site 
• Classified Burial Ground (Subsequently, this material was found to be located in 

Solid Waste Storage Areas S and 6) 
• . Homogeneous Reactor Experiment Disposal Wells 

Idaho National Enpneerin~ I,aboratozy 
• CPP-603 Fuel Storage Facility 

D. Five Common Fundamental or Generic ls.mes Identified 

In addition to the specific site wlncrabilities, the Working Group identified five 
fundamental (generic) issues that are common to many DOE spent fuel storage facilities. 
These generic issues will require careful consideration by all facilities during future 
planning and decision making activities and were taken into consideration when 
developing individual action plans. 

The generic issues identified by the Working Group are: 
• Lack of Approved and Current Authorization Bases 
• Seismic Design Inadequacies 
• Lack of Programmatic Ownership 
• Lack of Complete Material Characterization 
• Lack of Specified Path Forward 

The Department has established an integrated Spent Nuclear Fuel Program under the 
Assistant Secretary for Environmental Management (EM) that will address these and 
other issues related to spent fuel management throughout DOE. The need for approved 
and current authoriz.ation bases for facilities throughout the DOE complex is being 
addressed by a DOE-wide program under EM's Office of Safety and Health Oversight. 
Concerns relative to the authorization bases for spent fuel facilities will be addressed in 
the larger context of the existing DOE-EM program. Material characterization and 
identification of a path forward are virtual cornerstones for this Plan of Action; 
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individual corrective actions are strongly dependent on material characterization, and the 
overall Plan of Action (Phases I, II, and IIl) is the defined •path forward.• To address 
the need for long-range planning, the Spent Nuclear Fuel Strategic Plan is in the final 
stages of development. Seismic design questions must be addressed on a case-by-case 
basis. Upgrading to current standards may not be either technically or fiscally prudent; 
in these cases, retirement of particularly vulnerable facilities in the near term may-be the 
action .of preference . . Issues regarding programmatic ownership of SNF facilities have 
been resolved by the Department 

E. Purpose and Scope or the Plan of Action 

In conjunction with the preparation of the final report to the Secretary of Energy by the 
Spent Fuel Working Group, the Office of Waste Management (EM-30) brought together 
representatives from those sites identified as having the eight facilities with major 
vulnerabilities in order to determine what actions should be taken .to address the 
wlncrabilitics and the prioritization of thC$C actions. 

Many of the vulnerabilities were previously known, and action plans are in place to 
resolve them. However, some vulnerabilities had not been previously identified, or the 
severity of conditions had not been fully understood and acted upon accordingly. 
Therefore, on December 1-2, 1993, ,epresent.11:ives from each affected site, along with 
DOE Headquarters personnel and ,eprcsentatives of the Spent Fuel Working Group, 
evaluated the major vulnerabilities. The plans that the sites had previously developed for 
the mown vulnerabilities were reevaluated in light of the urgency to ~ the situation, 
with speafic emphasis on minimmng impact on worm health and safety. The need to 
mitigate potential environmental impacts and public safety and health was also 
considered. 

Based on the evaluation of current plans, additional actions were dete:nnined to be 
appropriate in some instances. The schedule of implementation, funding requirements,· 
and budgetary allocations for the current and newly identified actions were also 
established. The summary detaiJs of the action plans for all of the 44 identified 
vulnerabilities at the eight facilities having major vulnerabilities are contained in Section 
IV.~; the detailed corrective action plans are contained jn Appendix A. 

The wlnerabilities not associated with the eight priority facilities were initially 
categorized into three basic areas based on when action should be taken (less than 1 year, 
between 1 and 5 years, or greater that 5 years). Based on this categorization process, 
approximately 35 additional identified vulnerabilities not associated with the eight priority 
facilities were determined to wamnt that action be taken within one year and 27 were 
determined to be less urgent. In Phases I and n, these were addressed as two sepatate 
groups. However, these groupings have now been combined. Phase m includes 
summary detaiJs of the action plans for these 62 vulnerabilities in Section IV .B; the 
detailed corred:ive action plans arc contained in Appendix B. In summary, all 106 
wlnerabilities are addressed in Phase ID. 
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Some vulnerabilities are site-specific in nature and can be resolved through actions taken 
by the affected site and facility. However, vulnerabilities that impact multiple sites . 
require integration at the national level for resolution. The Office of Waste Management 
(EM-30) , with assistance from the Idaho National Engineering Laboratory (INEL), has 
coordinated the overall plan of action to ad~ the _ vulnerabilities identified in the 
assessment report. Corrective action plans have been integrated with overall program 
direction to promote consistent and cost effective solutions. Knowledgeable Operations 
Office personnel, management, and contractor personnel have brought the individual 
action plans together and integrated the responses on a national basis as outlined in 
Section m. 
F. The Phased Approach 

The relative magnitude of the problem presented by specific vulnerabilities is a major 
factor when identifying the urgency in implementin~ conedive actions. Those problems 
having implications rclalcd to worker protection, or potential for adverse impact on the 
environment or the public, were assigned appropriate urgency based on: 1) RINM 
inventory, 2) failure potential of barriers designed to prevent release of radionuclides, 
3) uncertainty of RINM storage conditions, and 4) adequacy of facility deqgn conditions 
including whether the facility is being utilized in a manner for which it was not originally 
designed. 

Every attempt was ma.de to address the vulnerabilities auociauid with the eight priority 
facilities and those additional vulnerabilities requiring prompt management attention (less 
than 1 y_ear) in as short a time frame as possible. However, as discussed previously 
there were unresolved funding, policy, and technical issues that prevented immediate 
development of all action plans. Therefore, the Plan of Action was issued in three 
phases. Phase I was issued in February 1994; Phase ll in April 1994. Phase m, 
considered the final report, provides action plans that reflect funding, policy and 
technical decisions made subsequent to the initial issuance of Phase I. A brief discussion 
of each phase follows, as was described earlier in the F.xecutive Summary. 

Phase I. the initial Plan of Action, included those facility action plans for which no major 
outstanding policy or funding issues existed at the time of issue in February 1994. For 
those ~~on. plans, general agreement already existed on .the "ecessary a.ctions and the 
availability of funding. •Partial" corrective action plans were included in the Phase I 
Plan of Action in cases where some outstanding funding or policy issues existed. Issues 
associated with these "partial• plans were resolved in the Phase norm effort. 

Phase Dr the first update, included those individual action plans that were developed 
based primarily on resolution of outstanding funding issues. 

Phase rn is the second update and includes the development of an approach to fully 
address the remaining vulnerabilities; i.e., those vulnerabilities not fully addressed in 
Phases I or n. Phase m reflects the recommended courses of action to resolve critical 
policy issues. The report updates individual site action plans that address all of the 

. identified wlnerabilities. 
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G. Activities Already in Progress That Ad~ Identified Vulnerabilities 

This finalized Phase m Plan of Action is comprised of a combination of previously 
reported activities and newly created individual action plans which address the identified 
vulnerabilities. In many instances, activities were already in progress that addreSsed, at 
~east in part, vulnerabilities identified by the Working Group. 

In some cases, the CUITent spent nuclear fuel program is being expanded or modified in 
order to address identified vulnerabilities. If the strategy put forth in the individual 
action plan is new, the approach will be implemented as the funds to support the 
activities become available. The priority of the new individual action plans will dictate 
how funding is allocated_ However, this plan does not din:ctly identify those facility and 
site costs associated with routine operations and maintenance or for upgrading other 
facilities which provide the infrasttucturc needed to implement corrective actions. The 
infrastructure support will be identified through the integration of this plan with site and 
facility management planning. Note that funding for FY-97 and later years, although 
~ to be available, is subject to the Fedelal budget approval process. 

From an overall programmatic standpoint, Section m outlines the Department's Spent 
Nuclear Fuel Program as it is currently being developed. Specific areas are highHghted 
where programmatic additions or modifications arc anticipated. Broad-scope spent fuel 
program activities already planned or in progress will be integrated into this overall Plan 
of Action and individual action plans, where appropriate, to assist in addressing specific 
vulnerabilities. 

B. Resolution of Policy ls.mes 

As addressed in Phase I, there were~ number of important policy issues before the DOE 
that directly affected the ability to develop action plans to address the identified 
vulnerabilities. Significant progress has been made m addressing the complexity and 
associated interrelations of these issues. An interim position has permitted the 
development of final plans to address the vu1ncrabilities at the individual sites. 
Currently, the first and second issues below continue to be addressed by Departmental 
management to determine the future direction of the DOE-owned spent fuel program in 
these areas. For the third and fourth issues, specific u:chnical evaluations and/or 
appropriate NEPA reviews arc underway that will determine the path forward in these 
areas. It should be noted that there are no •final• decisions on the specific tasks or 
actions to be implemented for any of these four activities. As the ongoing policy 
formulation, technical evaluations and NEPA reviews arc concluded, specific program 
decisions will be identified. AdCl!~v,ial program or site specific NEPA reviews and 
action plans will be performed as pan of activities to implement these decisions. 

Provided below is a summary of the current status or direction of Departmental actions 
to address the four issues identified in the Phase I report. More detailed discussions on 
each individual issue arc provided in Appendix C. 
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What is the Path Forward for Geologic Dimosal of Spent Nuclear Fuel? Under the 
proposed option, DOE-owned spent nuclear fuel and vitrified high-level waste (HLW) . 
will have authority for disposal in the first repository with the limitation that the total 
quantity of DOE material does not exceed 10% of the repository capacity limit. 
Emplacement priority for disposal of DOE material in a geologic repository would be 
based on a systems approach that considers risk, cost, schedule, readiness and other 
factors to determine the mix of defense high level waste and DOE-owned spent nuclear 
fuel. This option will provide a path forward for the Office of Environmcn~ 
Management to emplace material qualified and ready for geologic disposal without 
significantly impacting the Office of Civilian Radioactive Waste Management's schedule 
for a license application. DOE-owned spent nuclear fuel which could be qualified in 
time would be included in the initial license application. The mix of DOE-owned spent 
nuclear fuel and vitrified In., W in the first repository may be changed, if J1ecessary, by 
submitting a license application amendment after the second repository decision is made. 

Should New Interim Storau and New Conditioninr Facilities be Licenz4 by the Nuclear 
Re:ulator_y Commission <NRC}? Under the proposed option, NRC would conduct a 
licensability review for a selected Interim Storage Project. By using a selected Spent 
Nuclear Fuel Interim Storage Project(s), DOE can define the cost, schedule, and 
technical implications of potential future NRC licensing of DOE facilities. This option 
examines licensability in a way that satisfies concerns ofDOE's •self-regulation,• while 
at the same time provides needed experience to DOE for making future teclmical and 
licensing decisions. The experience and information gained will be invaluable to DOE 
as it strives to make future decisions on the approach to be tm:n with regard to NRC 
l:.censing of its faciliti:s. 

. . 

Should Hanford N-Reactor Fuel be Stored in a Pty ConfiMJtion? Dry storage of spent 
fuel is considered superior to wet storage; however, the knowledge base for dry storage 
of N-Reactor fuel is limited. An Independent Technical Assmment Team bas evaluated 
whether dry storage is most beneficial in minimizing further fuel degradation and 
potential environmental insult The Independent Technical Assessment Team 1eport 
recommendations concerning dry storage will be included in the overall Westinghouse 
Hanford Company evaluation, and a proposed course of action on whether to proceed 
towards dry storage or maintain the fuel in wet storage will be developed in the context 
of the NEPA process. This consolidated report / recommendation is due to be completed 
in late October 1994. A Departmental decision regarding the path forward for N-Reactor 
fuel storage is expected to be made in early November 1994. 

What Should the Am?J:oach be if Some DOE-Owned Spent Fuel is Deemed Unsuitable 
f2tY.~tended Interim, pzy Storare or Direct Geotg:ic Pimosal? "At risk" fuels are 
defined as · those not expected to retain the 1'C"a"Ssary integrity during underwater or 
extended dry storage. The processing of some •at nst• spent nuclear fuel in the F and 
H Canyons at the Savannah River site is under evaluation. This alternative is one of 
several being considered in an ongoing NEPA review of management of "at risk" spent 
nuclear fuel for the purpose of ensuring safety and environmental protection and defining 
the path forward from the existing fuel management methods and the implementation of 
interim dry storage. Technical documentation such as technical risk evaluation studies; 
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process studies; cost studies; waste fonns, volumes, and stability studies; and systems 
engineering studies will be utilized in the evaluation of •at risk" spent fuel. The Record 
of Decision for the NEPA review is scheduled to be issued March 1995. 
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A. Spent Nuclear Fuel Program Overview 

Phase m 

In 1992, the Secretary of Energy directed the Assistant Secretal')' for Environmental 
Restoration and Waste Management (EM) to develop an integrated, long-term sNF· 
management program. In response, EM initiated the development of a DOE-owned SNF 
PrograIIl · to define and ensure resolution of all associated issues starting with the 
quantification of DOE spent fuel inventories and fuel storage facilities; defining 
technology development and fuel characterization needs; conditioning; interim storage; 
and preparation for ultimate disposal in a geologic repository. 

The purpose of the DOE-owned SNF Program is to integrate DOE's existing SNF 
activities into one program to better control and manage this material, and to ensure that 
all issues associated with SNF arc resolved in a safe and cost-effective ·manner. The 
program will ensure full compliance with applicable executive orders; federal, state, and 
local environmental laws and regulations; national consensus standards; and orders, 
regulations and policies. The resolution of the identified wlnerabilities is an example 
of the ongoing complex-wide coordination prescribed by such an integrated programmatic 
approach. The corrective action plans contained in this ,epon are the result of a 
complex-wide coordinated effort. 

Four policy issues that greatly affect the future direction of DOE's spent nuclear fuel 
program have been identified. Resolution of these issues in the near term will permit 
significant programmatic decisions to be made and thereby establish a path forward to 
address identified wlnerabilities and related. problems. These issues are: 1) definition 
of the path forward for the geologic disposal of spent fuel; 2) the adoption of Nuclear 
Regulatory Commission licensing and commercial industry standards for new interim 
storage and conditioning facilities; 3) options for dry storage of N-n:actor fuel at 
Hanford; and 4) the approach to be taken if some DOE-owned SNF is deemed unsuitable 
for extended interim dry storage or direct geologic disposal and thus requires spent fuel 
dissolution or processing (e.g., at F & H canyons at Savannah River). 

The DOE-owned SNF Program encompasses all existing and future DOE-owned SNF 
. (of U.S. origin, whether held in international or domestic hands) except for commercial 

nuclear fuel, which is addressed under the Nuclear Waste Policy Act (NWPA). · 

The scope of the DOE-owned SNF Program consists of a wide variety of activities, two 
of which are specifically related to the actions described in this Plan of Action: 

• Assessment/identification of all existing and potential fuel storage capabilities with 
associated issues and concerns; 

• Development of action plans to address near term issues in order to support the 
budget formulation purposes. 

In developing this Plan of Action, results of these two activities were fully incorporated 
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into the overall programmatic planning activities aimed at developing responses to the 
identified vulnerabilities. 

B. Organizatiom, Authorities, and Responsibilities 

The Deputy Assistant Secretary for Waste Management (EM-30) within the Office of 
Environmental Management maintains primary programmatic and budgetary authority and 
responsibility for the DOE-owned SNF Program. However, certain budgetary and 
program responsibilities for specific facilities covered in the Working Group Report 
continue to reside in other EM offices, as well as in DOE's Offices of Defense 
Programs, Nucl~ Energy, and Energy Research. Program management integration has 
been assigned to the Office of Spent Fuel Management (EM-37) with support from the 
Idaho National Engineering Laboratory (INEL). Technical Working Groups have been 
established to address the major technical issues. 

C. Defeme Nudear Facilities Safety Board (DNFSB) Concerm ReprdiDg 
Substances Formerly Used in the Manufacture or Nuclear Weapom 

In its May 26, 1994 letter to the Secretary of Energy, the DNFSB forwarded its 
Recommendation 94-1 for consideration. The Board was ••• •especiaUy concerned about 
specific liquids and solids containing fissile materials and other radioactive substances in 
spent fuel storage pools, reactor basins, 1epnw-essing canyons, processing lines, and 
various buildings once used for processing and weapons manufac;t,...ire. • Many of the 
facilities of concern contain DOE-owned spent nuclear fuel and reactor irradiated nuclear 
material (RINM) that have vulnerabilities already identified in the Working Group 
Report Therefore, the DNFSB concerns and associa~ recommendations were carefully 
considered when developing Phase m of the Plan of Action. 

In a letter of August 31, 1994 to the DNFSB, the Secretary of Energy committed the 
Department to develop a plan that will include the following initiatives: 

• A systems engineering approach to tnaTimizc the integration of facilities and 
capabilities while minimizing worker exposures and additional waste; 

• Research programs required to fill any gaps in the technological information base; 

• Identification of those facilities that may be needed for future handling and 
treatment of these materials; 

• Ensuring operational readiness in accordance with DOE Order 5480.31. 

All of these initiatives have applicability to the DOE~wned Spent Nuclear Fuel Program 
and therefore are being carefully considered when developing the overall progr.ammatic 
aspects of the program as articulated in the supporting documents described below. 
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D. Supporting Documents 

The Spent Nuclear Fuel Strategic Plan will articulate the mission, vision, objectives, and 
strategies for management of DOE-owned spent nuclear fuel. This plan will be 
developed through a cooperative effon between DOE Headquarters, Operations Office 
personnel, and stakeholders. It is scheduled for completion by December 31, 1994, but · 
will be updated as appropriate based on the Programmatic SNF Management/INEL 
ER&\VMEIS. 

The program also involves a broad spectrum of activities requiring specific plans or 
implementation documentation. The documents listed below which are currently in 
preparation may require specific modification as a result of the development of this Plan 
of Action, as well as the Record of Decision resulting from the SNF Management/INEL 
ER&WM EIS. 

• Program Management Plan - This plan outlines the SNF Program, including its scope, 
mission, strategy, approach, organizations involved, stakeholder participation, systems 
engineering management plan and schedule. This constitutes an integral part of the Spent 
Nuclear Fuel Strategic Plan. 

• Technology lnlegrtllion Plan - The technologies required for safe interim· storage and 
final SNF disposition are being coordinated among DOE sites. A charact.erimion plan 
will be included that identifies all fuel data needed to safely store the material for an 
int=rim period and to begin preparations for final 1epository disposition. 

• Interim Storage Plan - An interim storage plan is being developed for all DOE SNF 
that considers retirement of obsolete storage facilities, new construction, existing fuel and 
fuel condition, a transportation plan and planned new facilities. · 

• Spent Nudear FUl!l kquimnents Document - Presents the ~level requjrements for 
the SNF Program and is based upon the principles established in the SNF Strategic Plan. 

• Quality Assurance Program Dacriprion (Q,APDJ - The QAPD descnocs how the 18 
criteria of DOEIRW--0333P, the standard selected to be the base-Jin.-; reference for SNF 
QA Pro~, are applied to Headquarters activities that affect SNF quality. Sites that 
handle SNF will also implement this standard for activities affecting quality. 'Ibis 
document will be controlled as a SNF supplement to the EM-30 QAPD. 

• DOE Sile-Sped.fie Program DocumenlS - Site-specific SNF documents have been or 
will be developed at the principal DOE sites involved with the management and 
disposition of DOE-owned SNF. These documents will be comparable in nature to the 
national program documents with greater implementation detail _consistent with site­
specific requirements. Included with these site-specific SNF documents will be fuel 
movement and consolidation plans for each particular DOE site. These site-specific 
documents will be major contributors to the Program Management Plan discussed above. 

· Examples of these site plans that are already in the draft phase are the Hanford Spent 
Fuel Project Plan and the INEL Integrated Spent Fuel Consolidation Plan. 
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IV. Facility Corrective Action Pl.am 

lnis section summarizes those specific actions to be taken at individual facilities to 
resolve the identified vulnerabilities. The corrective action plans are presented in two 
sections: 1) Section IV .A, those eight facilities identified as having major vulnerabilities; 
and 2) Section IV .B, all other facilities identified as having vulnerabilities of ·a less 
urgent nature. 

A. Facilities Having Major Vulnerabilities 

As previously explained, vulnerabilities at eight facilities were identified as being of 
much higher priority than those at the remaining facilities. The current plans that sites 
had previously developed for the known vulnerabilities have been reevaluated in light of 
the urgency to correct the problems identified at these eight facilities, with specific 
emphasis on minimizing impact on worker health and safety and the expeditious 
completion of action plans. 

The need to mitigate potential environmental impacts and to protect public safety and 
health was also c:onsidcred. Based on the evaluation of current plans, additional actions 
were determined to be appropriate in some instances because of newly identified 
vulnerabilities or severity of conditions that were not fully understood previously. The 
schedule of implementation and corresponding funding requirements for the current and 
newly identified actions were established. 

Summaries of the conective action plans for each of the facilities with major 
vulnerabilities arc presented in this section of the report. Information c:onceming specific 
actions, the schedule for such actions, or the funding requirements can be found in 
Appendix A. 
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Site: Hanford 

Facility: K-l;ast and K-West Storage Basins 

The K-East Storage Basin was constructed in 1951 to provide interim storage of Single Pass 
Reactor fuel discharged from the K-East Reactor until its shutdown in 1970. It was reactivated 
in 1976 to serve as interim storage for spent N-Reactor fuel awaiting reprocessing. The basin 
is an unlined, concrete, 1.3 million-gallon water pool with an asphaltic membrane beneath it, 
and it presently stores approximately 1152 metric tons of heavy metal (MI"HM), which equates 
to about 40% of the total DOE spent nuclear fuel inventory. The K-East Storage Basin 
inventory - which is comprised of 50,683 assemblies of N-Reactor production fuel, and 138 
assemblies of Single Pass Reactor production fuel, with a heavy metal weight of 0.4 metric tons 
- has been stored under water in open-top canisters for periods ranging from 6 to 23 years. 

The K-West Storage Basin was constructed at the same time frame as the K-East Storage Basin 
to provide interim storage of.Single Pass Reactor fuel discharged from the K-West Reactor until 
its shutdown in 1971. K-West Basin was reactivated in 1981 to serve as interim storage for 
spent N-Reactor fuel awaiting reprocessing. The basin is an unlined, concrete, 1.3 million­
gallon water pool with an asphaltic membrane beneath it. The inventory is comprised of 52,959 
assemblies of N-Reactor production fuel, with a weight of 961 metric tons heavy metal, and 47 
assemblies of Single Pass Reactor production fuel, with a weight of 0.1 metric tons heavy metal. 
The inventory equates to about 38" of the total DOE spent nuclear fuel inventory. The spent 
fuel was placed in closed canisters before shipment to and storage at the K-West Basin. 

Vulnerabilities were identified as being either applicable to both facilities or unique to a specific 
facility. Only those aspects of wlnerabilities that are applicable to the K-East Basin were 
deemed major vulnerabilities warranting priority management attention. 

The wlncrabilities identified for the K-East I K-Wcst Basins are as follows: 

• Sludge accumulation containing fissile and fission product material from damaged / 
degraded fuel is estimated to be several inches deep in most locations. Up to 50~ of the 
fuel may have experienced cladding failure, and approximately 90" of the canisters that 
contain the fuel have at least one fuel assembly with breached clad, resulting in the 
release ":'f significant amounts of fission products to the pool. (HAN-1-1 / K-East) · 

• An efficient method for encapsulation may be needed to avoid additional releases to the 
environment and to minimize worker exposures. (HAN-1-2 / K-East) 

• K-East Basin has leaked notice.ably on two occasions relc-asing fission products and 
tritium to the environment. The source is believed to be the basin discharge chute 
construction joint, which is also a potential seismic vulnerability due to lack of adequate 
reinforcement. (HAN-1-3 / K-East & K-West) 

• Institutional control failures; lack of clear planning priorities for final disposition of 
material. (HAN-1-4 / K-East & K-West) • 
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• An unreviewed safety question (USQ) exists concerning excessive plutonium 
accumulation in the filter backwash pit. (HAN-1-5 I K-Ea.st) 

• Creation of TRU waste associated with basin operations. There is presently no disposal 
path for the mixed bed ion.exchange resin waste. (HAN-1-6 / K-East) 

• Monitoring wells in proximity of basin indicate increasing levels of tritium approaching -
- and in one case, exceeding - the safe drinking water limit of 20,000 picocuries/liter 
and also indicate possible migration to the Columbia River. (HAN-1-7 / K-East) 

• Uncharacterized fuel is stored in unsealed canisters at K-East Basin; there is a lack of 
precise detail as to the material condition of some of the RINM in storage. (HAN-1-8 
I K-East and K-West) 

In addition to the specific vulnerabilities that were identified, one generic issue was found to be 
applicable: 

• Lack of adequate authorization bases, including 1lpdated and approved Safety Analysis 
Report (SAR), that address long-term storage of RINM. (K-East and K-West) 

Information will be provided for the K-F.ast Basin first, and any supplementary information will · 
be provided for the K-West Basin as appropriate. Cost and schedule information does not 
include normal operations/maintenance activities at the 105-K Basins. 

K-Fasr Storage Basin 

Up to 50% of the fuel may have e:xpcrie:nced cladding failure, and approximately 90% of the 
canist.c:rs containing the fuel may have at least one fuel assembly with brcadled clad. 'Ibis has 
resulted in the release of significant amounts of fission products to the pool 1be cladding 
failure is due to corrosion and/or damage from handling. Accumulation of sludge, containing 
radionuclides, corrosion products, ud miscellaneous material, has occurred at the bottom of the 
basin at an estimated total volume of 500 to 1000 cubic feet. Toe depth of the sludge is 
uniformly several inches deep and is over a foot deep in the back wash sand filter piL 

Due to the detcri~ state of this fuel and the significant accumulation of sludge, concerns 
were raised that earlier plans for encapsulation of the fuel and sludge could have resulted in 
releases to the environment and attendant high worker exposures. At present, precise detaiJs are 
not known regarding the q~tity of corroded fuel, the rate at which corrosion occurs, the 
potential effects of encapsulation on the com>sion rate, and the effects that c:mroded material 
may have on a vented sealed container of the type proposed to contain K-East fuel. 

Water has leaked from the basin on at least two occasions, releasing fission products and tritium 
to the environmenL The source of these leaks is believed to be the basin discharge chute 
construction joint, which is also a potential seismic-related wlnerability due to the lack of 
adequate reinforcemenL The basin is suspected as being the source of tritium currently detected 
by monitoring wells in proximity to the facility. Although the number of existing monitoring 
wells near the facilities may not be sufficient to conclusively determine the state of groundwater 
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contamination which may exist in the proximity of the basin, these monitoring wells are 
detecting increasing levels of tritium that are approaching - in one case, exceeding - the safe 
drinking water limit of 20,000 picocuries per liter. The readings of the monitoring wells 
indicate that a migration toward the Columbia River may be occurring. 

An unreviewed safety question (USQ) was determined to exist due to the plutonium 
concentration technical safety requirement (TSR) limit being exceeded in the sand filter 
backwash pit. It has subsequently been determined, by utilizing chemical analysis techniques, 
that the amount of plutonium was within authorized limits. The high concentration of plutonium 
in the basin has also resulted in the considerable accumulation of transuranic (TRU) waste as ion 
exchange resin columns become depleted and require replacement. Presently there is no 
spe.::ified disposal path for the mixed waste ion exchange resin. Additional problems exist, such 
as me potential for combustible conditions due to hydrogen generated in the spent resins media 
and the high radiation dose rates associated with spent resin handling. 

It was dete:rm.ined that a significant wlnerability exists due to the lack of clear planning and 
priorities for final disposition of material in the K-East Basin, due to frequent organintinnal and 
personnel changes, and due to the lack of assigned accountability for resolution of environmental 
safety & health (ES&H) concerns. 

In addition, although not identified as a specific wlnerability, one of the generic issues (i.e., an 
issue applicable to all facilities determined to require priority management attention) is applicable 
to the K-East and K-West Basins. It involves the lack of an adequate authorization basis, 
including an updated and approved Safety Analysis Report (SAR) that addresses long-term 
storage ~f SNF. · 

The Defense Nuclear Facilities Safety Board (DNFSB) report of January 27, 1994, describes 
observations and conclusions regarding activities to be undertaken to stabilize the degraded spent 
fuel at K-East Basin. The Board has requested that DOE prepare a response to this report 
addressing four specific issues, as follows: 

(1) A description of the engineering alternatives that were considered in arriving at the 
previously planned fuel/sludge encapsulation approach. 

(2) A list of the ·criteria used in making the selection for the previously planned fuel/sludge 
encapsulation approach. · 

(3) A description of any additional systems engineering studies planned to ensure that 
personnel radiation exposure and radionuclide releases to the environment arc maintained 
at levels as low as are reasonably achievable. . 

( 4) The anticipated radiation doses and dose commitment from the previously planned 
fuel/sludge encapsulation. 

The activities that arc underway or have been completed related to the DNFSB's concerns are: 
the engineering review of the encapsulation process and the establishment of an independent As 
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Low As Reasonably Achievable (ALARA) assessment team. These are described further under 
Objective 2 . 

In the Department's April 28, 1994, response to the DNFSB, a detailed description was provided 
of the engineering alternatives and the criteria utilized in arriving at the previously planned 
fueUsludge encapsulation approach. Direct overpackine minimizes handling and thus the. actual 
total radiation exposure to operating personnel might be less than that for encapsulation. 
However, the present basin storage racks cannot accommodate an overpack, thus a storage 
system redesign and installation would be required. Thus . the potential radiation exposure 
savings in process operations may be offset by the removal of the old racks and insraUation of 
the new design. Additionally, continued wet storage will lead to continued fuel degradation 
which will eventually have to be addressed when the fuel is moved to long-term interim storage. 
In summary, alternatives considcn:d to the previously planned fuel/sludge encapsulation included 
overpacking of the existing fuel canisters (placing the existing canistr:" into lirger c:anistr:rs 
without having to empty them), placement of the fuel directly into dry storage, or delaying the 
effort until better guidance could be established. 

Placement of the fuel into dry storage has been evaluated by an Indepmdent Tcclmical I . 
Assessment team, which included industry experts, sponsored by DOE-RL. While many dry I 
storage systems exist for commercial spent fuel, N-Reactor fuel has unique p1open:ies not found ' 
in commercial spent fud . . For example, N-Reactor fuel must be analymf to determine what 
conditioning, if any, is required before it can be safely stored in a dry configuration. The 
Independent Technical Assessment team bas evaluated this potential c:oncem and identified a fuel 
conditioning process which would stabilize the fuel for long-term interim dry stmge. Results 
of this evaluation indicate that pyrophoricity is not of major c:onc:em and that the fuel can be 
readily conditioned prior to placement into dry storage, thus eliminating the concern prior to 
placing the fuel into dry storage. They have also defined the steps and related schedule which 
could be followed for demonstrating that dry stmge of N-Reactor fuel is safe and that the 
current fuel degradation could be arrested. Their final report was completed in September 1994. 

The Westinghouse Hanford Company (WHC) is further evaluating the feasibility of maintaining 
N-Re.actor fuel in wet storage. This evaluation includes alternatives to the previously planned 
process ofre-encapsulating the fuel and placing it directly back into wet storage. 'Ibey include 
alternative containerization techniques, with the fuel being stored either wet or dry within new 
containers that are stored undcrwater, fuel ·passivation - wet or dry fuel oxidation - performed 
at different site locations, as well as alternate site locations for fuel passivation and wet storage. 

The Independent Technical Assessment team report recommendations cona:ming dry storage, 
the WHC wet storage alternatives, and containerization of the spent fuel at the K-Basins for 
interim storage will be included in a fonnal Westinghouse Hanford Company decision process 
on the path forward for the removal of the fuel and sludge. A WHC report / recommendation 
to DOE, based on the decision piocess, is due to be completed in late October 1994. A 
Departmental decision regarding the path forward for N-Reactor fuel storage is expected to be 
made in early November 1994. 
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I Additional engineering studies are underway to ensure that personnel radiation exposure and 
: radionuclide releases to the environment are maintained at levels as · low as are reasonably . 
: achievable. These studies are scheduled to be completed in early FY-95. The current estimate 
: for the sum of all personnel whole body exposures for fuel/sludge encapsulation is 102 Rem 
: based on previous experience and calculations based on existing data. 

An action plan bas been developed to resolve these vulnerabilities while proceeding to achieve 
the goals of meeting those milestones and target dates established in the Tri-Party Agreement 
(TPA) between the U.S. Environmental Protection Agency (EPA), the WashingtOn State 
Department of r.cology, and DOE, and ensuring a minimum impact on the worm, the public, 
and the environment. The Agreement identifies that removal of SNF, sludge, and tritium from 
the basin water should be completed by December 2002. It should be noted that many of these 
actions had been planned prior to the performance of the assessment Seven main objectives 
have been identified in order to achieve this goal. · 

1) Reduce the potential environmental and health consequences of the current mode of fuel 
storage in open canisters by encapsulating the fuel material, thereby reducing 
environmental risks and the rate of radionuclide release into the basin pool. 

Hanford initially developed an aggressive program to begin encapsulating fuel in the K­
East Basin (m stainless steel canisters similar to the latest Mark n amister used to 
encapsulate spent fuel in the K-West Basin) by Jtme 1994. Instead, a pilot nm will be 
performed to provide process infonnation to support implementation of the path forward 
for fuel and sludge removal from the basins. A revised pilot nm schedule projects the 
start date as March 1995. Primary reasons for the delay arc conduct of operations issues 
resulting from the facility plant readiness process and revisions to the readiness review 
~ in conducting a WHC and DOE Operational Readiness Review and relocation 
of operations due to seismic issues in the discharge chute area. In addition, the need to 
conduct a systems engineering evaluation of reasonable alternatives to encapsula1:ion was 
deemed appropriate. 

The technical solution for sludge encapsulation needs to be identified and selected. 
Engineering assessments will be perfonned in 1994 and 1995 with the purpose of 
selecting a basdine approach for sludge containment by September 1995. Sludge 
disposition is contingent on finaU7'ttitm of the definition of what material is spent nuclear 
fuel, and the decision process for the path forward to remove spent fuel and sludge from 
the K-Basins. Similarly, fuel management decisions at the K-Basius are contingent on 
the results of the alternative evaluation process for the path fmward. 

2) · Minimize worm exposures by evaluating the potential radiological impact of planned 
encapsulation activities. 

The K-F.ast Basin operating staff established an independent formal A.LARA (As Low As 
Reasonably Achievable) assessment team to ensure that potential personnel radiation 
exposures resulting from previously planned encapsulation activiiies would be minimiz.ed. 
The ALARA assessment team, which includes plant personnel, will evaluate alternative 
actions. The assessment team will also evaluate issues such as potential work 
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improvements, special training, and design considerations for reducing worker exposure I 
during basin operations. To reduce staffing needs during encapsulation, requirements - 1 

such as those for special nuclear material accountability have been evaluated to determine I 
if waivers or changes are warranted, because in some cases the fuel is not, or may not 
be when moved, in an accountable fonn. In addition, it is expected that the pilot run 
will identify many process enhancements to minimiz.e worker exposure during any 
subsequent operations to suppon the path forward. An initial Al.ARA assessment has 
been completed, and further assessments will be performed as n~ry. 

3) Establish a plan to mitigate environmental insult from basin leakage - while not 
impacting TP A goals of providing a barrier for the fuel - by removing fuel and sludge 
from the basins by 2002. In addition, minimiz the consequences of lrakage which may 
be caused by a seismic event or construction joint degradation. 

Efforts are being made to define and characterize the potential 1~ of the K-East 
Basin. Information to date shows that the leak rate from the basin may be as little as 5 
to 10 gallons per hour. Since the groundwater samples to date have not amtaincd 
radionuclides, eg., cesium and strontium found in the basin water aside from tritium -
and the samples bm contained carbon-14, which is not found in the basin water, some 
doubt exists as to the source of the radioactivity in the well samples. An evaluation of 
the hydrology smrounding the K-Area will be performed, and an analysis to define the 
source oftritiuni and C-14 in the groundwater will be conducted. An evaluation will be 
performed to determine the optimum means of lowering the tritium c:onc:entration in the 
basin water which may be leaking into the environment. 

Past leakage from the basin was determined to be associated with a construction joint for 
the basin discharge chute (between the foundations for the K-Reactor and the basin), and 
the joint had previously been patched. However, the groundwater samples taken from 
monitoring wells surrounding the basin contain tritium C0Ptarninati011, which may be the 
result of basin water leakage into the soil. An unreviewed safety question (USQ) was 
recently determined to exist because the potential basin !raJcag~ cauStd by a seismic event 
exceeds that previously analyzed. An evaluation is presently in progress to bound the 
impa.c:u of a seismic event Based on this evaluation, current leak mitigation plans may 
have to be revised to aca>unt for the potential of increased basin Jrakage as the result of 
a seismic event. 

A leak mitigation plan bas been developed for use in the event of a renewed basin leak. 
The plan calls for protection of the construction joint Cofferdams will be installed in 
the discharge chute area of the K-Basins to 111inirnize potmtial for lrakav from a seismic 
event. Installation of the cofferdams. precludes use of the discharge chute area for the 
pilot run or any subsequent containerization of the SNF and sludge, because it prevents 
access the discharge chute area. Therefore, the pilot rwi and any subsequent 
containerization would be conducted in alternate locations at the basins. 
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4) Resolve the USQ involving the high concentration of plutonium in the filter backwash 
pit in a timely nwmer which does not impact fuel encapsulation and ensures worker . 
safety. 

S) 

Resolution of the Sand Filter Backwash Pit USQ is complete. The issue concerned a lack 
of adequate characterization of sand filter backwash pit contents. A rigorous Sampling 
Analysis Plan was developed and it was determined that the pit contained 97 grams Pu, 
which puts it within the limit of 225 grams. The analytical results verified that a USQ 
did not exist. Operational controls are being implemented to prevent exceeding the 
present 225 gram limit. 

Provide effective basin water cleanup systems that do not create waste forms not readily 
acceptable by current practices. 

A waste plan is in development. K-Basin bas identified a container to store the cartridge 
filters as TR.U waste at the Hanford Central Waste Complex. The used ion exchange 
columns stored at K-Basin are vented and have minimal heat generation from internal 
Iadiation sources. An initial analysis was performed and it has determined that the levels 
of hydrogen in the ion exchange columns were below flammable limits. However, upon 
more detailed review, it was determined that some hydrogen generation from radiolysis 
of the moisture contained in the ion exchange resins would occur and potentially reach 
flammable or explosive levels with a dose ·consequence exceeding the bounds of the K­
~sins Safety Analysis · Report An Unreviewed Safety Question (USQ) determination 
is in the process of being performed. The existing ion exchange columns have been 
classified as low-level waste. A waste plan is being developed, and it includes the 
following: 

. Begin utiJintion of container identified to store the cartridge filters as TRU waste 
at the Hanford Centr2l Waste Complex. . . 

Determine whether the ion exchange columns are either TRU waste or low-level 
waste (LL W). 

Dispose of the ll W ion exchange columns at the Burial Ground. 

Develop a waste form and containers for the TRU Waste from the ion exchange 
columns. 

Store the TRU waste at the Hanford Central Waste Complex until the WIPP 
repository is available for disposal. 

Identify alternative clean-up systems to minimiz.e the generation of TRU waste. 

Reevaluate canister disposal and implement recommendations, as appropriate. 
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6) Characterize fuel in the K-East Basin. 

Perform the technical evaluations and fuel ch.aracteriz.ation tests necessary to assist in 
development of the path forward for removal of fuel from the facility. Work activities 
will include development of a fuel characterization test . plan, completion of test 
implementation activities, perfonnance of test, and analysis and documentation · of test 
results. The tests will provide analytical information sufficient to evaluate the effects of 
wet containerization and will identify minimum conditions i,ecessary for dry storage, for 
preparation for dry storage, and for transport of ~e fuel. Information will suppon 
establishment of safety envelopes, process selection and development, and regulatory 
compliance. The test results will also be used to establish direction for follow~ waste 
form performance tests and other steps necessary to develop a path forward for fuel 
disposition. 

7) Define planning and priorities for interim disposition of material in K-F.ast, and assign 
accountability for resolution ofFS&H concerns. Also, upda!e the authorization basis for 
the facility. 

The Hanfmd SNF Project Plan is being developed to address the scope and schedule for 
tasks and sub-tasks which will contnoute to the future decision-making process. The 
purpose of this plan is to (1) generate the technical infonnation needed to make 
decisions; (2) address the vulnerabilities related to encapsulation, basin leabgr:, and 
basin water treatment; and (3) plan and implement program activities that coordinate near 
term actions with longer range safe storage options for the spent fuel. Any proposed 
future locations for the storage of all the spent fuel at Hanford, NEPA documentation, 
and descriptions of K-E.ast Basin activities (pilot nm, sludge retrieval and packaging, 
characterization, ALARA planning, and new facility acquisition) will be incorporated into 
the plan, at the appropriate date. 

To support near term DOE decisions, DOE-Richland cnmrnimt')Dcd an independent 
technical assessment to evaluate requirements needed for safe, long-term interim storage 
of the SNF presently contained in K-East Basin in a dry storage medium. (This 
assessment is also adaptable to other fuel stored at Hanford such as K-Wcst Basin, and 
PUREX). A frml>ility report iden~ed the conditioning steps necessary to stabilize the 
SNF from the open-top canisten in K-East, the packagin.g and transportation 
requiremenB, and a preliminary scope of new facility requirements. Preliminary results 
indicate that dry storage of· N-Reactor fuel is feasible. A final report with 
recommendations on how best to proceed was completed in September 1994. 

A Basin Consolidation Study will be performed to determine whether single-basin 
occupancy (K-Wcst Basin only) or dual-basin occupancy (K-East and K-West) will be 
used for temporary storage of the fuel presently at K-East and K-West Basins and of the 
encapsulated sludge at the K-East Basin for the period through 2002. Based on the 
results of the Basin Consolidation study, a schedule will be developed for the K-r.ast 
Basin W~ Tritium Reduction Program. 
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A Hanford Site-wide Environmental Impact Statement for the long-term management of 
spent fuel at Hanford will be developed, and a Record of Decision will be issued by June . 
1996. This will implement the site specific aspects of the work already in progress for 
the Programmatic SNF Managcment/INEL ER&WM EIS, which is scheduled for the 
issuance of a Record of Decision by June 1995. 

Reorganmtion for more effective management of the K-Basin program was requested 
of the contractor by the Operations Office during the last fiscal year, and the contractor 
responded by establishing the SNF Project Organization to manage more effectively 
disposition of SNF for the Hanford Site. Increased staffing levels are being provided to 
accommodate efforts such as fuel charactcriz.atiOii, engineering studies, and NEPA 
documentation preparation. 

An Interim Safety Basis will be developed in order to establish the current authorization 
basis for the K-East Basin. 
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K-West Storage Basin 

The condition of the spent fuel in the K-West Basin is unknown, since the fuel was placed in 
closed canisters before shipment to and storage at the K-West Basin. There is essentially no 
sludge in the K-West Basin because all of the fuel is in closed containers. The K-West Basin 
is not known to have leaked, but it is similar in design to the K-East Basin in that there is a 
discharge chute construction joint, which is believed to be the source of previous leakage at the 
K-East Basin. This joint also poses a potential seismic-related vulnerability due to the la.ck of 
adequate reinforcement A cofferdam will be installed in the discharge chute area of the K-West 
Basin to reduce the possibility of a seismically induced leak at the K-West Basin. In order to 
detect potential future basin leakage more effectively, three groundwater monitoring wells in the 
vicinity of the K-West Basin have been installed. 

The Basin Consolidation Study will evaluate the merits of using single basin occupancy (K-West 
Basin only) or dual basin occupancy (K-East and K-West) for temporary storage of the fuel 
presently at K-East and K-West Basins and the encapsulated sludge at the K-East Basin for the 
period up to 2002. The fuel characterization activities being performed for the K-East Basin fuel 
will also be performed for the K-Wcst Basin fuel 

The independent technical assessment to evaluate requirements needed for safe, long-term 
interim storage of the SNF presently contained in K-East Basin in a dry storage medium will 
also be utiliz.ed to address the fuel stored at the K-West Basin. 

The path forward decision process will also establish the direction for removal of spent fuel and 
sludge for the K-Wc:st Basin. 

An Interim Safety Basis will be developed in order to establish the cum::nt authorization basis 
for the K-Wcst Basin." 

All activities are included in Phase m of this report. 
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The CPP-603 FSF is an underwater fuel storage facility which was built in two phases {1951 and . 
1959) for storage of spent metal clad nuclear fuels pendin& 1eprocessing. It consists of three 
unlined concrete storage basins, two cask handling areas, a fuel element cutting facility, a 
structural stccl/transite st&pezsttucture, and assorted basin water treatment areas which were 
added individually in the 1960s and 1970s. The CPP-603 Irradiated Fuel Storage Facility (for 
dry fuel storage) was added in 1974 and ~ a cask handling area. The two basins that were 
built in 195 l used a monmail and yoke storage system for fuel storage, and the basin built in 
1959 used an open basin filled with free-standing W'ldcrwater storage racks. At the time of the 
assessment, the facility contained approximately 1.96 metric tons heavy metal of Naval, research 
reactor, and commercial spent nuclear fuel. This fuel is predominantly zirconium-, aluminum-, 
and ~ioJ= steel-clad; some fuels me canned because of cladding breaches or for fuel handling 
economy. 

The following vulnerabilities were identified for this facility: 

• COiroded spent fuel , some clad with aluminum or in COlTOded aluminum canisters, causes 
increasing amounts of fission products and transuranics (TRU) to be released into the 
basin environmenL (ID. W-1-1) 

• · There is a lack of complete characterization of material in storage, and the condition of 
~capsulated material is unknown. (ID.W-1-2) 

• Institutional criticality control of stoICd RINM is a concern; fuel containers and 
Engineered Safety Features providing criticality controls were degraded and 
administrative controls were not met, so the facility was outside of its safety basis. 
(ID.W-1-3) 

• Facility lacks the capability to repack corroded fuel. (ID.W-1-4) 

• Since a path has not been established for ultimate disposal of the stored fuel, multiple 
interim actions requiring fuel handling will be i,eccssary, increasing the risk of exposure 
to the workers and the public. (ID.W-1-5) · 

• Excessive conosion of storage equipment has occurred. (ID. W-1-6) · 

• Facility lacks the capability to detect basin water leakage and does not perform trending 
(e.g., ._r basin water makeup) to determine if leakage is occmring. If water le.aks from 
the basin, the potential exists that it would be undetected. (ID.W-1-7) 

• Fuel encapsulation activities may result in the following: fragmenting some of the fuel 
causing a release of radionuclides to the basin water, the sludge, and the environment; 
accidental criticality; and increased worker exposure. (ID. W-1-10) 
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APPENDIX A 
Action Plam for Major Vulnerabilities 



Vulnerabllltlea / Corrtdlve Action Plant • Hanford 105-K llaslnt rhase Ill 
P I f6 11e 0 

ldentlRtd Vulnerabllltltt Correctln Acllon Plans Schedule 

HAN HAN 
Provide WHC recommendation based on I formal decision process for I palh forward to remove fuel 1-1 Sludge 1ccumul1tlon containing 1-1• 

fissile and fission producl malerlal and sludge from lhe l05-K Basins. IO/Q4 

from damaged / degraded fuel Is . eillmaled lo be greater than 14 b Perform pilot run or K·l!HI Basin fuel lo support future rrocess for lsolatlon or fuel rrom hasin waler, 
Inches deep In some locatlons. Including potenllal removal from bnlns. 
Orealer lhan 50" of 1he fuel may 
have experienced cladding failure, Begin pilot run. J/9S 
relenlng slgniricant amounts of Complete pllot run. 4/9S 
fission products to the pool. (10.1· 

Perform Basin Consolldallon Study (see llem 1-4b) to provide basis for decision on relocation of 111 fuel Kl!) C 
from 105-KB to 105-KW and for schedule to reduce tritium concentration In I05·Kl! Basin water. 

d Initiate fuel and sludge characterization to develop option!! for fuel and sludge management 11 basins and 
to develop path forward for removal of both from 105-KI! Basin (see Item l-4c). 

e Complete sludge rctrlev1I and packaging system development. 4/96 

. 
' Complete lns11llatlon and startup or sludge re1rlev1I and rachglng system. 7/9R 

C Implement 1c1lons necessary to Identify and. develop a palh forward for removal of all fuel and sludge 
from 105-KB Basin by 1210l (see Items 1-1• and 1-llt). 

h Acllon deleted. 

I Complete pacta1ln1 of slud1e. 4/00 

J lnlllate removal or 111 fuel and sludge from 105-KI! and IOS-KW Basins. 12100• 

\ Remove all fuel and slud1e from K-Oaslns. 12102• . 

• Note: Requirements for a path forward lo remove all SNP ind slud1e for the l05-K Basins are currently being developed and are contingent on the outcome of the dcddon proccs~ identified 
In hem HAN I-la. Schedules and associated costs shown are based on previous estimates and wlll be revised 111 laler dale, f'ending completion or the decision proccs~. Schedules 
are not resource loaded and will be further refined by 1/9'. · 
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rage 2 of 6 
1·11a~c Ill 

ldenllned Vulnerabllltlu Correc:llve Action Plans Schedule 

IIAN HAN 
1-2 An efficient method for 1-2• Provide evaluation of encapsulailon approach, through an Independent group, tn Identify wl1cthcr 

cnup~ulalion m11y he needed 10 encapsulation should rrocecd and to recommend lmftrovemcnls 10 the planned enc:apsulatlon 
avcild adtlitinnal releases In lhe approach. lnillal review completed 12/93. 12/93 
environment and. In minimize 
worker Cllposures. (105-Kl!) b Provide review of rlans for encapsulation In l!M-37 Comprehensive Technical Assessment and 

Identify findln1s •nd. recommendations related lo encaftsulallon. Completed 2/94 . 2194 

C ALA RA asse55ment team complete development of encapsulation ALA RA plan. Preliminary A LARA 4/94 
plan completed on schedule. Revised plan to incorporate chan1c to pilol run Is anticipated in I /9S . 

d Implement recommendations of various usessments for fuel encapsulation and slud1c packaging (:1cc THIJ hy Item 
Items 1-1• and 1-2•, b & c). I-la 

e Evaluate basic rcqulrcmcnls such as SNM accountablllty requirements for waiver!'l or changes lo 
minimize personnel exposure during enc•psulatlon and Implement recommendatlon!'l. SNM waiver 4/94 
request transmllled lo RL on schedule. 

r Raise basin waler level to provide addlllonal shielding. Delayed due lo seismic Issues. Dclng 
compared lo olher ahleldlng approaches In conJuncllon with system engineering. Conceptual design 
review wlll be held In 11 /94 lo select dose reduction methodology. Implement dose reduction 
methodology. Complete by 9/96. 9/96 

1-3 105 Kl! IJasln leaked nollceably l-3 Install K-l!ast Basin consrructlon Joint protection In the basin during the encapsulation activities. 
011 two occasions, releasing . flabrlcale cofferdams lo be Installed If necessary for mitigation should significant leakage occur, until 
fission products and tritium to the the appropriate repalri c•n be perrormed. (Cofferdam lnstallatlon precludes encapsulatlon of the SNP 
environment. Source believed lo and sludge In the discharge chute.) • 
he rhc basin dlschar1e chute 
construcllon Joint, which Is also a . lnsllllatlon or consrrucllon Joint prorccllon In K-l!asr Dasin. Coniplclcd 12/93. 12/93 
rotenllal seismic vulnerablllly due 

Cofferdam prepared for lnsllllatlon In K-l!asl Basin. Anticipate rahrlcallon completion In I0/94. 10 lack of adequate re Inf orcemenl. . 11/94 
(Oenerlc Issue, IOS-KB and IOS- Anticipate lnsllll11lon In 11(94, co~llngenl on decision ror readiness review requirements. Date 
KW) revised lo 11194. 

. Pahrlcale cofferdam and Install In K-Wcsl Basin lo reduce the ros~ihillry of a selsmlcally Induced leak 
at llte K-Wesl Basin. lnslallallon schedule conllngenl on decision for readlneH review. Anticipate 11/94 
Installation In 11/94. Date revised lo 11/94. 

A-2 



ldenllffed Vulner•bllllles 

IIAN IIAN 
1-4 lnslilullonal control f11ilures; lack ..... . of clear rlanning rrloritlu for 

final di~(losltlon or material . 
(Generic Issue, IOS -Kl! and IOS-
KW) 

b 

C 

d 

e 

. f 

• See note on Item IIAN 1-lj 

Vulner•bllltles / Corrective Adlon Plans• Hanford 105-K B19'n1 
P•ge 3 or 6 

CorredlYe Acllon P11n1 

Vevelor Hanford SNP Project Plan to establlsh lon1-term Interim storage plans for management of all 
S(lcnt fuel rresenlly stored 11 Hanford. 

Oevelor rrellmlnary draft or Hanford SNP Project Plan to esllbllsh long-term Interim storage rlans, . 
1Yallable for review and comment. Completed 3/94. 

. bsuc Hanford SNF Project Plan. Draft submllted 8/94 . 

. lm(llement project control system for Hanford SNP Project Plan. 

. Maintain rroject control system for Hanford SNP Project Plan. 

Perform Basin Con!olld11lo11 Study lo decide between utilizing single basin occurancy (IOS-KW) or 
dual buln (IO,-KE and 10,-KW) occupancy for temporary storage or fuel and sludge for the period 
UI" lo 2002. 

Perforin technical ev1tu1tlon and fuel characterization lesls to develop path forward for removal of 
fuel: develop fuel characterlutlnn test rlan, analyze test performance ·and document result~. The 
tests will provide 1naly1lc1t Information In order to Identify the minimum conditions necessary for 
storage (Including sllblllr•tlon) and trans~ort of the fuel. Information wlll surrorl establishment of 
11fety envelopes, process selection and development, amt slralegy for regulatory compliance. 

. Initiate sludae / fuel characterlr•llon. (In-situ characterlu tlon lnillated 7/94.) 

. Complete slud1e / fuel char•cterlzatlon. 

. Perform activities to support TIiie II design. 

. Perform technical evaluation for wet storage option. 

Perform evaluatlon lo determine Ilic arproprlate location for acceptable long-term Interim storage of 
fuel removed from K-B•slns. Complete by 3/96. 

Develop Hanford site wide ms and Issue Record of Veclslon for long-term management of SNI: al 
the Hanford Site (SNP storage siting and configuration, path ro,ward for ultimate dl!posltlon, etc). 

. lnill11e development of Hanford SNP ms. Strategy being reevaluated due to Programmatic SNF 
Manaaemenl BIS •nd DNPSB Recommendation 94-01. 

. Complete Hanford site wide SNP ms and Issue Record of Decision. 

Provide lnltlal reporl lo EM-37 of DO1!-RL commissioned Independent lechnlcal assessment of the 
feaslblllly of placing the N-Reaclor fuel Into dry storage In the near term. Completed 6/94. Pinal 
reporl Issued 9/94. 

. r hase Ill 

Srh,dule 

3/94 
8/94 
I0/94 
12/02 

9/94 

I0/94 
woo• 
3/96• 
9195• 

3/96 

6/94 

6196 

S/94 



, _ ....... .,, ..... ::. , .... u,, -. u , , 1u11 1 uu1, - 11an1ord IU5-K Basins rime Ill 
Pa1e • or 6 

ldentlned Vulnerabllltles Corrective Action Plans Schedule 

11/\N 11/\N 
I-• (Continued) I-• (Continued) 

I Dulgn and construct al1ernale s1ora1e raclllly based on Item I-la decision. 
- Initiate conceptual design of alternate storage racllily. 6/95• 
- Complete advanced concephlal desl1n or allernale storage facility . 10/96• 
- Develop TIiie U deslan ofalternale storage faclllly . 11/96• 
- Start construction or 1l1erna1e storage faclllly. 1/98· 
- Complele cons1ruc1lon of allernale storage raclllly. 9/99· 
- lnl1la1e operations ·or al1ern11e storage faclllty. 12/(1(}• 

h Remove all fuel and sludge from K-Baslns Including slabilltallon, •s necessary, to prepare fuel for 
1tora1e (see Item I-I It). 

I 

1-5 An unrevlewcd safety question 1-5• Obtain representative samples or sand filter backwash pit sludge and analyze ror plutonium cuntenl. 3/94 
(USQ) exists resulting from Completed 3/94. 
excessive plutonium accumulation 
In filler backwash pll. (IOHCE) b Disposition USQ usln1 plutonium concentration dala and Safely and Crlllcallly Analyses information. 3/94 

Completed 3/94. (Nole: Resulls demonstrated thal less than 97 grams of plutonium are present 
compared to a llmlt of 125 grams. Therefore, this occurrence did not Involve an Unrevicwed Safety 
Question.) 

1-6 Crc11tlon or TRU waste associated 1-6• Perform an 1nalysl1 lo determine whether the degradation of the Ion exchange resin~ re~ults In the 
with basin operations. There is generation of explosive or flammable levels of hydrogen. Initial analysis completed 12/93 determined I0/94 
presently no disposal path for 1t1e that the levels of hydrogen were below ffammable limits. Pina! report to determine whether the 
mixed bed Ion exchange resin situation Involves a USQ will be completed 10/94. 
waste. (105-KE) 

b Develop a waste plan which Includes the following : 

- Be1ln utillzatlon of container Identified to store the cartridge f111ers •s TRU waste at the Hanford 
Central Waste Complex. Completed 3/94. 3/94 

- Determine whether the Ion exchange columns are either TRU Waste or I.ow-Level WHle (1 .1.W). 3/94 
Completed 3/94. 

- Transfer the LLW Ion exchan1e columns lo lhe Burial Oround. 10/94 
- Develop a waste form and containers for lhe TRU Waste from the Ion exchan1e columns. 4195 
- Transfer the TRU Waste to lhe appropriate storage facllltles. 6/9~ - Identify allernallve clean-up systems lo minimize lhe 1enerallon or TRU Waste. lJeferred pending TIJll . 

resource avallablllly for hl1h priority, near term corrective actlvllles. · 
- Re-evaluate canister disposal and Implement disposal process. (Anllclpale lnllfatlon of canister 

removal In I0/94.) 
8/96 

• See note on Item IIAN 1-IJ. 

A-4 



ldentlned Vulnerabllltlu 

HAN HAN 
1-7 Monitoring wells In proximity of 1-?• 

ba.sln Indicate Increasing levels of 
tritium approaching (Iii one case, 
exceeding) tlie safe drinking water b 
limit of 20,000 pCl/1 and possible 
migration to the Columbia River. 
(IOj-Kf!) C: 

d 

e 

r 

1-11 Uncharacterized fuel Is stored In 1-11 
u,i~ealed canisters lack or precise 
detail as tu the ma !rial condition 
of some of the RINM In storage. 
(Generic Issue, 101-KB and 105-
KW) 

S-1 Sitewlde clauification of DOB S-1• . 
Spent Nuclear Fuel (SNP) and 
Special Nuclear Material (SNM) 
materials as flazard0115 Waste. h 

C 

-

-
.. 

d 

Vulner1blllllu / CorrecllYe Action P11n1 - ll1nrord 105-K Basini 
Page, or 6 

Corrective Action Plans 

Analyte the present Ground Water Monitoring Program lo determine what enhancements would heller 
define the source or the tritium In the wells. Completed 3/94. 

Implement recommended enhancements which may Include lnstallatlon of new monitoring welt!; . 
Completed 5/94. lnsllllatlon of new monitoring wells complete. 

Perform Basin Consolldatlon Study (see ltein l-4b). 

Based on the results or Basin Consolldatlon Study, lnve~tlgate tritium removal ortions. 
. Initiate Investigation of options for tritium removal. 
- Complete Investigation of options ror tritium removal. 

Issue a schedule for 10,-KB Basin water tritium reduction program. 

Implement 10,.KE Basin water tritium reduction program. Schedule TOD by study . 

See Item l-4c. 

l!M-37 develop a fist of spent fuel types, based on process knowledge, that are potcnlialty Ignitable or 
reactive, lo which RCRA requirements might be applicable. 

Perform selected Toxicity Characteristic Leaching Procedure (TCI .P) testing for selected fuel fwm 
Item S-la. 

l!M-37 / INBL perform a cost Impact assessment or applying RCRA requirements for the storage of 
fuels Identified In Item S-la. 
Complete draft. 

Complete flnal version. 

RL determine cost Impact on a case by case basis after Identifying arrlicable fuels that would be dealt 
wllh II waste based on Items IIAN S-la, b cl c. 

A -5 

l'hase Ill 

Schedule 

:l/94 

5194 

10/9,1 
3/95 

10/94 

TRI> 

9/94 

1:y95 

9/94 

12/94 

TOI> 



· ldentlffed Vulnerahlllllu 

HAN 
S-1 (Continued) 

Generic Issue: 

Lick or adequate au1horlu1lon 
bases, Including updalcd and 
approved SAR 11111 address Iona-
term s111r1gc or RINM. (105-KI! 
111d 105-KW) 

HAN 

Vulnerabllllln / Corrective Ac:llon Plans • Hanford 105-K B11ln1 
Page 6 or6 

Corrective Action P11n1 

S-1 (Continued) 
e Based on the results or llemr IIAN S-11, b, c & d, which Identifies those spenl fuel types that .may 

need to fill under the auspices or RCRA regulations and assesses 1he assoclaled cosls, commence a 
dialogue with Interested stakeholders on how best to proceed rnr the selected fuels. 

Nole: ft Is 1n1iclpa1ed 11111 only a llmiled number or spent fuel tyres will require detailed evalualinns 
for polenllal 1ppllc1blll1y under RCRA requirements. 

Generic ls:.ue: 

. See 11cm 1-4 

. Complete development or lnlerim Safely Oasis. 

A-6 

l'hase Ill 

Schedule 

TIii> · 

12/94 



Vtar lltm No. 

FY '94 IIAN 
1-2• 

1-3 

1-2h 

...... 

1-5• 

l-5b 

l-6b 

1-6b 

1-7a 

ll•nrord 105-K Basins 
SCHEDULE / FUNDING 

Page I of 8 

Planned Actlon(s) 

Provide evalualion of encapsulallon approach, through an lndependenl 
group, lo ldenlify whether encapsulation should proceed and to 
recommend Improvements to the planned encapsulation approach. lnlllal 
review compleled 12/93. 

lnstallallon of construction joint protection In k-l!ast Basin. Completed 
12/93. 

Provide review of plans for encapsula1lon In l!M-37 Comprehensive 
Technical Assessment and Identity findings and recommendations related 
to encapsulallon. Completed 2/94. 

Develop prellmln•ry draft of Hanford SNP Project Plan to establish 
long-term Interim storage plans, avallable for review and comment. 
Completed 3/94. 

Obbln representative samples of sand filler backwash pil sludge and 
analyze for plutonium content. Compleled 3/94. 

Dlsposlllon USQ using plulonlum concenlrallon dab and Safety •nd 
Crillcallty Analyses Information. Completed 3/94. (Note: Results 
demonstrated that less than 97 grams of plulonlum are present compared 
ro • llmll or 22, grams. Therefore, chis occurrence does not Involve an 
Unrevlewed Safely Question.) 

Begin u1lllt1tlon of conlllner Identified lo store the cartridge fillers as 
TRU Wasle at the Hanford Central Waste Complex . Completed 3/94 . 

Delermlne whelher lhe Ion exchange columns are ellher TRU Wasle or 
Low-Level Wasre (LLW). Compleled 3/94. 

Analyze 1he present Oround Water Monitoring Program to determine 
what enhancements would heller define the source of the tritium In lhe 
wells. Completed 3/94. 

A-7 · 

l'hasc 111 

Schedule t\Jndln1 (from EM-30) 

12/93 

12/93 

2194 

3194 

3/94 

J/94 

J/94 

3/94 

J/94 



Year 11cm No. 

FY '94 HAN 
(Conllnuccf) l-2c 

1-2e 

..... , 

1-7b 

l-4e 

...... 
l-4h 

' 

S-1• 

S-lc 

I-le 

1-2cf 

11a111ord IU5-K Bulns 
SCHEDULE / FUNDING 

Paae 2 or I 

Planned Acllon(s) 

ALA RA assessment team complete development of encapsulallon 
Al.ARA plan. Preliminary ALARA plan complcled on schedule. 
Rcvl~cd plan lo Incorporate change lo pilot run Is anllclpalcd In 1/95. 

l!valuale basic requlremenls such as SNM 1ccountablli1y requirements 
for waivers or changes lo minimize personnel exposure during 
encapsulallon and Implement recommendations. SNM waiver requesl 
lransmllled lo RL on schedule. 

Provide lnlllal report 10 l!M-37 or DOB-Rt commissioned lndependenl 
lcchnlcal Hsessmenl or the fcHlblllty or placlna N-Rcaclor fuel lnlo dry 
storage In lhe near term. Compleled 6/94. Plnal reporl lnued 9/94. 

lmplemenl recommended enhancemenls which may Include lnslallallon or 
new monitoring wells. Compleled 5/94. lnstallallon or new mo11llorln1 
wells complele. 

lnlllale development or Hanford SNP EIS. Slralcgy beln1 reevaluated 
due 10 Programmatic SNP Management EIS and DNFSD 
Recomrnendallon 94-01. 

Issue Hanford SNP Project Plan. Draft auhmlned 1/94. 

rerform Rasln Consolidation Srudy 10 decide between utlllzlng single 
basin occupancy (105-KW) or dual basin (105-kl! and I05-KW) 
occupancy ror temporary sloraae or fuel and slud1e ror lhe period 11p 10 
2002. 

EM-37 develop a lisl of spenl fuel types, based on process knowledge, 
1h11 are polenllally lgnllable or reactive, to which RCRA rcqulrcinenls 
might be applicable. 

Complcle a draft cost Impact assessmenl or applyln1 RCRA requirements 
for the storage of fuels ldcntlned In llem S-la. 

Complele sludge rclrleval and packaging syslem developmenl by 4/96. 

,rnplemcnl rccommendallons of various assessments for fuel and sludge 
encapsulallon (see Items I-la and 1-21, h & c). 

A -8 

l'ha~c Ill 

Schedule . Funding (rrom l!M-30) 

4/94 SIOOK 

4/94 SIOK 

5/94 $500K 

5/94 SJOOK 

6/94 SROOK 

11/94 $400K 

9/94 $600K 

9/94 NIA 

9/94 Pundcd 

Continue Funded 

Continue SIOOK 



Year llem No, 

FY '94 HAN 
(Continued) 1-lf 

l-4c 

l-4d 

l -6h 

1-6b 

,,·y '9.5 I-la 

1-4• 

l-4c 

1-6• 

l-6b 

l-7d 

1-7t 

Hanford 105-K IIHlnt 
SCHEDULE I F1JNDING 

Page 3 of 8 

Planned Acllon(s) 

Raise basin waler level lo provide addlllonal thlelding. Delayed due 10 

seismic l!!Sues. Deina compared to other shleldlng approaches In 
conjunction with system engineering. Concep1111I design review will be 
hc!d In I I /94 lo select dose reduction methodology. Implement dose 
reduction methodology. Complete by 9/96. 

Perform lechnlcal evaluallon ror wel storage option. Complete by 9/95 . 

Perform evaluation lo determine the appropriate locallon ror acceptable 
long-lerm Interim storage or ftlel removed from K-B•slns. Complete by 
3/96. 

Identify 1l1ernatlve clean-up systems to mlnlmlte the generation of TRU 
Waste. Deferred pendln1 resource avallablllty for high priority, near 
term corrective activities. 

Re-evillu11e canister disposal and Implement disposal process. Complete 
by 8/96. (Anticipate Initiation of canister removal In 10/94.) 

Provide WIIC recommendation based on a formal decision process for 1 

palh forward to remove fuel and sludge from the 105-K Basins. 

Implement project control system for Hanford SNP Project Plan. 

lnlllale sludge / ftlel characterlzallon. (In-situ characlerlzallon lnlllared 
7/94.) 

Perfontt an analysis to determine whether the degradation of the Ion 
exchan1,e resins results In the generation of explosive or flammable 
levels of hydrogen. lnltlal analysis completed 12/93 determined that the 
levels of hydrogen were below flammable limits. final report to 
determine whether the sllUatlon Involves a USQ wlll be compieted I 0/94 . 

Transfe1 the LLW Ion exchange columns to the Burlal Ground. 

lnlllate Investigation or options for tritium removal. 

Issue a schedule for the 105-KB Basin waler tritium reduction proaram. 

A-9 

l'hasc Ill 

Schedule Fundln1 (from EM -30) 

Continue SJOOK 

' , 
Continue . I 

I SJ .OM 
Continue I 

.J 

TDD $250K 

Continue $SOOK 

10/94 Funded 

10/94 SI.SM 

10/94 $10M 

10/94 Funded 

10/94 SIOOK 

10/94 $SOK 

I0/94 SIOK 



YHr Item No. 

FY '9.5 HAN 
(Confirmed) 1-3 

1-J 

S-lc 

Generic IHue 

1-7d 

1-lb 

I-lb 

1-6b 

...... 

1-6b 

l-4c 

I-le 

H•nford 105-K BHlns 
SCHEDULE / F1JNDING 

Page 4 or 8 

Planned Action(•) 

Cofferdam prepared for lnstallallon In K-Easr Basin. Anticipated 
rabrfcatlon complellon In 10/94. Anticipate lnsbllarlon In 11/94, 
contingent on decision ror readiness review requirements. Date revised 
lo 11/94. 

11abrlca,c cofferdam and Install In K-W~st Basin to reduce the possibility 
or a selsmlcally Induced leak 11 the K-Wesl Basin. Installation schedule 
contingent on decision ror readiness review. Anticipate fnsllllarfon fn 
11/94. Dale revised to 11/94. 

Complete the final cost Impact assessment or applying RCRA 
requirements ror the storage or f\Jels ldenrlned In lrem S-la. 

Complete development or Interim Safely Basis (Generic Issue). 

Complete lnvestl11tlon or options for tritium removal. 

Begin pflot run or K-Easl Basin fuel to support future process for 
fsolatfon of fuel from basin water, Including potentlal removal from 
basins. 

Complete pflol run of K-l!ast Basin fuel to support future process ror 
l~olatlon or fuel from basin waler, fncludln1 porentlal removal from 
basins. 

Develop a wasre form and container• ror the TRU Wasre from rhe Ion 
exchange columns. 

lnlll11e conceptual design of 1l1ern1te storage faclHty. 

Transfer the TRU Waste to the appropriate storage racllltles. 

Perform 1echnlc1I evaluation for wet storage option. 

Complete sludge relrleval and pachglng system development by 4/96. 

A- IO 

rime Ill 

~Mm1ule Funding (from EM-30) 

I 1/94 Funded 

11/94 SISOK 

12/94 Funded 

12/94 S2SOK 

J/95 $SOK 

3/9.S SO.RM 

4/95 S2.7M 

4/95 $1SOK 

6/95 TOD by WIIC p:11h forward 
study, _Item IIAN I-la 

6/95 S2SK 

9/9.S founded 

Continue $2.JM 



Yt• r Item No. 

FY '95 IIAN 
(Continued) 1-ld 

1-21 

l-4c 

l-4d 

l-4e 

I-fib 

S-lb 

S-ld 

S-le 

•·v ,,, l-4c 

l-4d 

I-le 

l-4e 

Hanford 105-K Basin, 
SCHEDULE / nJNDING 

Page 5 or 8 

Planned Adlon(s) 

Implement recommendation, or various assessments for fuel and sludge 
cnc1psul11ion (sec Items I-la and 1-21, b & c). 

Implement dose reduction methodology. Complete by 9/96. 

Perform 1c1lvlllcs to support TIiie II design. Complete by 3/96. 

Perform ev1lu11lon to determine the appropriate location for acceptable 
long~term Interim storage of fuel removed from K-B•slns. Complete by 
l/96. 

Complete ll1nrord site-wide SNP EIS and Issue Record of Decision by 
6/96 

Re-evaluate canister dlspos•I and Implement disposal process. Complete 
by 8/96. (Anticipate lnlll11lon ofcanlsler removal In 10/94.) 

Perform selected Tolllclty Ch1r1ctcrlstlc Leaching Procedure (TCLP) 
testing for selected fuel from Item S-la. 

RL determine cost Impact on a case by case basis after Identifying 
1ppllc1ble ftlels 1h11 would be dealt with as waste based on Items HAN 
S-11, b & c. 

Based on the results ofltems HANS-la, b, c & d, which Identifies those 
spent fuel types that may need to fall under the auspices of RCRA 
regul1tlons and assesses the associated costs, commence a dialogue with 
Interested stakeholders on how best to proceed for the selected fuels . 

Perform activities to support TIiie II design. Complete by 3/96. 

Perform cv1lu11lon to determine the appropriate location for acceptable 
long-term Interim storage or fuel removed rrom K-B•slns. Complete by 
3/96. 

Complete sludge rctrlcval and p1chgln1 system development by 4/96. 

Complete Hanford site-wide ms and Issue Record of Decision by 6/96. 

A-II 

l'hue Ill 

Schedule Funding (from EM-JO) 

TDD by Item I-la $700K 

Continue $3.IM 

Continue , 
I Sl .5M 

Continue I 
J 

Continue $600K 

Continue S670K 

flY95 Funded 

TDD TnD 

TDD TDD 

3/96 , 
I $I .OM 

3/96 I 
J 

4/96 $4.IM 

6/96 $600K 



Year 

FY '96 
(Continued) 

FY '97 

FY '98 

llem No. 

HAN 
l-6b 

1-2' 

I-If 

..... 
i-4c 

1-41 

..... 
1-41 

I-tr 

..... 
l-4c 

1-7f 

1-41 

1-U 

1-11 

Hanford 10!-K Basins 
SCHEDULE / n.JNDING 

Page 6 of 8 

Planned Actlon(s) 

Re-evaluate canister disposal and Implement disposal process. Complete 
by 8/96. 

Implement dose reduction methodology. Complete by 9/96. 

Comrlete '1nst1ll1tlon and startup of slud1e retrieval and r1ch1ln1 
system by 7/98. 

Maintain project control system for Hanford SNP Project Plan . 
Complete by 12/02. 

Perform sludge/ fuel char1cterlt1tlon. Complete hy 9/00. 

Comrlcte advanced conccphlal desl1n of alternate storage faclllty by 
l0/96. 

Complete advanced· conceptual design of alternate storage faclllty hy 
10/96. 

De velor Title II design or alternate storage faclllty. 

Complete lnst1ll1tlon and sllrtup of sludge retrieval and rachglng 
system by 7/91. 

Maintain project control system for Hanford SNfl Project Plan. 
Complete by 12/02. 

Perform sludge / fuel ch1r1cterlt1tlon. Complete by 9/00. 

lmi,lemenl 10,-Ke Bl!lln water lrltlum reduction program. Schedule 
TDD by study. 

Start construcllon of alternate storage facility . 

Complete lnsllllatlon and startup of sludge retrieval and p1chgln1 
system by 7/98. 

Complete p1ch1lng of slud1e by 4/00. 

t Funding subject lo future budgetary •rproval. 

A-12 

l'hue Ill 

Schedule Fundln1 (from l!M-30) 

8/96 Sl20K 

9/96 S2.3M 

Continue SI.BM 

Continue SI.BM 

Continue S4 .9M 

Continue TOO by Wife path forw:ml 
study, Item IIAN I -la 

10196 TDD t 

11196 $78.9M (Capilal) t 

Continue 10.7M 

Continue SI.SM 

Continue S3.4M 

TDD t 

1/98 Sl41.4M (Capilal) f 

7198 SI.OM 

Continue $2.0M 



Yur 11cm No. 

FY '98 HAN 
(Contlmied) 1-4• 

l-4c 

,v '99 1-41 

1-11 

1-4• 

l-4c 

FY '00 1-11 

l-4c 

...... 

FY '01 1-IJ 

1-41 

1-4• 

Hanford 105-K 81Sln!1 
SCHEDULE / nJNDING 

Page 7 of 8 

Pl•nl\_td Adlon(,) 

Maintain projecl control system for Hanford SNr: Projecl rtan. 
Complete by 12/02. 

rcrrorm sludge / fuel characterizalion. Comf1lelc by 9/00. 

Complete constructlbn or alternate s1ora1e facilily . 

Complele p1ch1ln1 or sludge hy 4/00. 

Maintain projecl control system for llanford $NP Project rtan. 
Complete by 12/02. 

Perform sludge / fuel characterltallon. Complete by 9/00. 

Complete packaging or sludge by 4/00. 

rerform sludge / fuel char1clerlz11lon. Complete by 9/00. 

Maintain project control syslem for Hanford SNP Project Plan. 
Complete by 12/02. 

Initiate removal or 111 fuel and slud1e from IOj-KI! and IOj-KW Ruins 
Complete by 12/02. 

Initiate or,er1tlons or allernate alorage facility. 

Maintain project control system for Hanford SNP Project ~Ian. 
Complele by 12/02. 

t r:unding subjecl lo future budgetary ar,proval. 

A-IJ 

rha~c Ill 

Schedule _Funding (from EM-JO) 

Conllnue SI .RM 

Continue TOI> 

9/99 Sl9.RM (Car,ilal) t 
S.5M (1!xf1ense) t 

Continue SJ.9M 

Continue $l.8M 

Continue TOI> t 

4/00 THO t 

9/00 TDD t 

Continue SI.RM 

12/00 7 
I 
I SJOM t 

12/00 J 

Continue $l.8M 



Year Item No. 

FY '02 IIAN 
1-lk 

...... 

FY '03 l-lk 

...... 

tl• murcJ IU~-1\ HISln!I 
St.;IIEDULE I nJNDING 

Page 8 or 8 

Planned Ac:tlon(s) 

Complete removal or all fuel and sludge from K-Baslns by 12/02. 

Maintain project control system for Hanford SNF Project Plan. 
Complete by 12/02. 

Complete removal or all fuel and sludge from K-Daslns by 12/02 . 

Maintain project control system for Hanford SNF Projecl Plan. 
Complete by 12/02. 

A-14 

Schedule Fundln1 (from l!M-30) 

Continue S30M 

Continue SI.BM 

12/02 S20M 

12/02 SI.BM 



APPENDIX C 
Summaries or Path Forward for Policies 



Phase m 

WHAT IS 1liE PATH FORWARD FOR GEOLOGIC DISPOSAL OF SPENT NUCLEAR FUEL? 

I 
I 
1 
I 
I 
I 

BACKGROUND: The Nuclear Wam Policy Act of 1982 (the Act) mandates that the Federal Government l 
pursue the development of deep geologic repositories for the permanent disposal of civilian spent nuclear 1 
fuel, high-level wa.ue, and other highly radioactive waste. In 1985, the President accepted the Secrewy of I 
Energy's recommendation that defeme nuclear waste should be co-located with civilian nuclear waste. I 
General Counsel concluded in a j~gal opinion dated March 23, 1994, that tbe Act authorizes the disposal of I 
DOE-owned spent nuclear fuel in a geologic repository, conditioned upon payment by the DOE of a fee · I 
adequate to cover the full cost of disposal. The DOE, however, Im made no fiDal decision at this time I 
regarding tbe specific stratecY for the ultimate disposition of DOE-owned spent nuclear fuel. I 

1be Act limns the capacity of the first repository to 70,000 metric tom heavy mm!, until a second 
repository is in operation. DOE's Office of Civilian Rad.ioadive Wute Management {OCRWM), however, 
lw allocated as a plmning basis 10 per cent of the repository capacity for defense wastes CT,000 metric tons 
heavy metal, if the capacity of the first repository is at It.a.St 70,000 metric tons heavy mm!). Projections 
of waste mveutories show mat the first repository, with a legislative limit of 70,000 tons, does not have 
adequate disposal capacity for either all civilian, or the total civilian and defense waste. 

The pazh forward for ultimate disposition of DOE-owned spent nuclear fuel must be addres.ud in a manner 
comistem with the three DOE~wned spem nuclear fuel program systems engineering functions: remediation 
of w!Dmbilities bi aisring ~. achievement of reliable interim storage, and preparation of DOE-owned 
spent DUClear fuel for disposal. ID addition, three assumptions are made when developing options for 
ulrimate disposition of DOE-owned spent DUclear fuel. These assumptions are: (1) The current OCRWM 
program will be successful in constructing, liceming md operating repositories for the disposal of high-level 
radioactive waste; (2) Deve1opment of long-term interim storage, with active imtimtional comrols in place, 
will be required to store DOE~wned spent nuclear fuel, pendmg repository availability; and, (3) There is 
a distinct possibility that some DOE-owned spem nuclear fuel may not be adequately characterized to support 
the OCRWM schedule to submit its liceme application to the Nuclear Regulatory .Commission in 2001. 

DISCUSSION: 1he following optiom are being comidered to determine how to proceed vmh respect to 
placing DOE~wned spent nuclear fuel in the evaluation process for all materials authorized for disposal in 
a geologic repository: (1) DOE~ spem nuclear fuel and vitrified high-level waste will have authority 
for disposal in the first repository so that the total quantity of DOE material does not aceed 10" of the 
repository capacity limit. .Emplacement priority for DOE material will be hued on a syuezm approach that 
considers risk, cost, schedule, readiness aDd odler factors u, determine the mix of defense high-level waste 
and DOE~wned spent nuclear fuel. (2) All DOE-owned spent nuclear fuel will have authority for disposal 
in tbe first repository, along wnh tbe present allocation of defense high-level waste, a.uuming _the 70,000 
mettic ton heavy metal limitation is removed by congressional action. (3) All DOE~wned spent nuclear 
fuel is defemd to a second reposiiory. 

RECOMMENDED PATH FORWARD: Option 1 provides a path forward for the Office of Environmental 
Management 10 emplace material qualified and ready for geologic disposal without significantly impacting 
the OCRWM schedule for a licmse application. DC: . wnec! spent nuclear fuel which can be adequately 
qualified in time will be included in the initial license application .. lbe mix of DOE-owned spent nuclear 
fuel and vitrified high-level waste in the first repository may be changed, if necessary, by submitting a 
license application amendment after the second repository decision is made. 
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Phase m 

SHOULD NEW INTERIM STORAGE AND NEW CONDmONING FACILITIES 
BE LICENSED BY THE NUCLEAR REGULATORY COMMISSION'? 

BACKGROUND: New interim storage facilities will be required for DOE's spent nuclear fuel since 
additional time is needed to finalize a decision regarding the location and timetable for long-term disposal 
of this fuel. However, it is very likely that DOE's spem fuel will evemually come under Nuclear Regulatory 
Commission (NRC) jurisdiction since it will be required to meet waste acceptance criteria for geologic 
disposal and given the likelihood of new legislation being enacted to address external regulation of new DOE 
facilmes. Further, it appears that the tedmical standards that would~ required for NRC licensability of 
any facility usociated with spent fuel storage or disposal are reasonable. Therefore, it is prudent that DOE 
pursue an evaluation of the current regulatory framework and technical requirements a.uociated with NRC 
licmsability of spent fuel projects or facilities. 1bis evaluation will provide the data and information 
required for a future decision regarding Jic:eming of DOE facilities. 

DISCUSSION: A mimbcr of options mst as to how to best pursue application of NRC requirements to 
DOE's spem miclear fuel facilities. Three options under consideration are summarized below. 

1. Design new interim storage facilities to comply with NRC technical requirements and proceed to 
comtruc:tiOD without NRC review. 

2. Design new mterim storage facilities to comply with NRC technical requirements and confirm the 
compliance through NRC licemability reviews of the proposed facilities. Select a spent nuclear fuel 
imerim storage project as a prototype for ~e performance of a NRC licensability review. 

3. Design new interim storage facilities to comply with NRC technical requirements and delay 
const:uctiC'D mttil a NRC licalse can be obtained. 

RECOMMENDED PAJJf fORW ARD: A prou,type licensability review as outlined in Option 2 appears 
to be the most prudent course of action. By using a selected Spent Nuclear Fuel Interim Storage Project(s), 
DOE can define the cost, schedule, and tedmical implications of potential future NRC licensing of DOE 
facilities. 1bis option evaluates licemability in a way that satisfies concems of DOE's •se1f-regulado11 • while 
at the same time provides the needed experience to DOE for mating future technical and licemability 
decisiom. 1be experience and information gained will be invaluable to DOE as it sttives. to make future 
decisiom regarding the approach to be taken with regard to NRC licensing of m facilities. 
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Phase m 
SHOULD HANFORD N-REACTOR BE STORED IN A DRY CONFIGURATION'? 

BACKGROUND: Facility assessments documented in the Spent Fuel Working Group Repon on spent 
nuclear fuel wlnerabilities issued on December 7, 1993, and Defense Nuclear Facilities Safety Board 
(DNFSB) repons have identified concerns over continued wet storage of N-Reactor fuel. DNFSB 
Recommendation 94-1 in pan recommends the acceleration of effons to place N-Reactor fuel into .a stable 
imerim storage configuration with a "program to be directed towards storage methods that will minimize 
further deterioration•. Continue(i wet storage may result in spem fuel degradation and negative impaas on 1 
future fuel handling and dispo:a!. Dry storage of spent fuel, in general, is considered superior to wet . 
storage; however, the knowledge base for dry storage of N-Reactor spem fuel is limited. An evaluation is 
bemg performed in order to detennine whether long-term wet storage or dry storage is most beneficial in 
minimizing further fuel degradation and potemial mviromnemaI insult. 

DISCUSSION: Placement of the fuel imo dry storage 1w been evaluated by an Independent Technical 
A.tsessrnert team, comprised of iDdusu'y e:xpens, sponsored by the DOE Ricbland Operations Office. Within 
the dry aorage option, there are mimerous alternatives and mechods of pact.aging to auain confinrmeot 
While many dry simage SysteZm exist for commercial spem fuel, N-Reactor fuel has unique properties not 
found in comma-cial spent fuel. For eumple, the characteristics of N-Reacror fuel must be analyzed to 
determine what conditioDing, if any, is required before it can be safely stored in a dry configuration. The 1 
ID<lepead""lt Technical Auessmeot team evaluated this potential concern ~ well ~ developing · a fuel 
coodmning ~ which would mbilize the fuel .for long-term interim dry storage. Results of this 
evaluation indicate that the fuel can be conditioned prior to placmient into dry storage, and safely man.aged 
during the dry srorage period. The As.~srn• team 1w defined the steps and related sclledule which could 
be followed for demoDSttating that dry storage of N-Reac:tor fuel is safe and that the fuel degradation can 
be arrested. Their final report wu imied in September 1994. 

In the l>epanmem's leuer of April 28, 1994, to the DNFSB, a dewled description was provided of the 
engineering altematives md the criteria utilized in arriving at the presently plamied fuel/sludge encapsulation 
approach. In surnrnary, alternatives considered to the proposed fuel/sludge encapsulatioD included 
overpackiDg of the existing fuel canisters (placing the existing canistm imo larger canisters without having · 
to empty thrm), placern=t of the fuel direcdy imo dry storage, or delaying the effort until beuer guidance 
could be established. Direct overpackiDg minimizes handling and thus the acmal total radiation.exposure 
to operations pmoDllel might be less than that for encapsulation. However, the present basin storage racks 
caanot aa:ornrnodare an oveq,ack. thus a storage system redesign and installation would be required. Thus 
the potential radiation ClpOSUfe savings in process operations may be offset by the removal of the old racks 
and imtaJJation of the De\fJ' desip. 

'Ibe Westinghouse Hanford Company is further evaluating the feasibility of rnaimaining N-Reactor fuel in 1 

wet storage. This evaluation includes alternatives to the curremly proposed process of reencapsulatiDg the 
fuel and placing it dirediy back into wet storage. Alternatives include containerization techniques with the 
fuel being stored either wet or dry within new containers that are stored underwater, fuel passivation - wet 
(shear/leach/calcine) or dry (shear/fluidized bed) oxidation• performed at different site locations, as well 
u alternate site locations for fuel passivation and wet storage. Toe Independent Technical Assessment team 
report and recommendations concerning dry stor"'!ta will be included in the overall Westinghouse Hanford 
Company evaluation, and a proposed course of action on wbedler to proceed towards dry storage or maintain 
the fuel in wet storage will be developed. This consolidated report I recommendation is due to be completed 
in late October 1994. A Depan:memaI decision regarding the path forward for N-Reactor fuel storage is 
apected to be made in early November 1994. 

RECOMMENDED TECHNICAL APPROACH: Based on the combined set of recommendations and the 
proposed course of action, the Department will decide which course of action for storage of N-Reactor spent 
fuel is prudent. This proposed course of action would include confirmation of the conditioning process for 
dry fuel storage and the development of the hardware necessary to carry out the fuel conditioning. 
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Phase m 

WHAT SHOULD THE APPROACH BE IF SOME DOE-OWNED SPENT FUEL IS DEEMED 
UNSUITABLE FOR EXTENDED INTERIM, DRY STORAGE OR DIRECT GEOLOGIC DISPOSAL'? 

BACKGROUND: During April 1992, the Secretary of Energy directed the •phaseout of reprocessing at both 
the Savannah River Site and the Idaho National Engineering Laboratory.• Pursuant to this policy, further 

1 DOE spent nuclear fuel processing would be limited to DOE-owned fuel deemed •at risk• for interim 
su,nge. • At nst• fuels are defined ~ those not expected to retain the necessary integrity during underwater 
or Gtalded dry storage. 

1be processing of some •at risk• spent nuclear fuel in the F and H Canyom at the Savannah River Site is 
under evaluation within the context of the National Environmemal Policy Act process. Also, the DOE is 
developing an altemative tedmology that could prove to be useful in conditioning cenaiD •at risk• spent 
IIDClear fuel types. 1bis tedmoloc- curremJy under evaluation is mown u •pyroprocessmg• and employs 

1 pyrod,emk.al methods 10 separate fissile materials from fission products in such a way mat 'there is 110 
producdoD of separated plmonium; daetefore, this process 1w an attendant non-proliferation advantage. 

S~ :?Uclear fuel at various DOE facilities bas been inventoried, with data being assembled on 
:-..ardy 150 fuel types. A Fuel Data Base has been assembl~ 011 the condition of each fuel type and 

. ' . · -~ .for, or existence of, serious deterioration. For some fuel types, the existing storage facilities 
,.. . .~ fuel condition may place the fuel •at risk• during the period prior 10 transfer 10 dry storage, 
or during the period of up 10 40 years of extended dry storage. 

DISCUSSION: Various options are available 10 DOE with respect to dealing with the fuel deemed to be 
at risk: 

1. Tramfez 10 extended ~ dry storage facilities; conditioning will be limited to packaging. 

2. Procea fuel considered to be •at risk.• 

3. Modify storage environment to prevent further fuel degradation. 

RT: ·· ?MMENDEP TECHNICAL APPROACH: Evaluate on a case-by-case basis It risk fuel and select the 
t>t:., , .lptiOD to emure safety and environmemal protection during the period prior to implementation of 
eumded iDtaim, dry storage. Select •at nst• fuels for treatment utilizing the National EnvironmcmtaJ 
Policy Act process and technical docuroemation such~ technical risk evaluation studies; process studies; 
o ;r mvUes: Wute form, volume, and stability studies; ml systems engineering studies. AD example of this 
process is the current Interim Management of Nuclear Materials Environmental Impact Statement at· the 
Savannah River Site which will determine which of the spent fuel and tariets (reactor irradiated nuclear 
materials) at the site are at risk and which option should be utilized for near-term stabilization. 

-.,_:· . 
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Vulnerability J,istb1g With Action Plan Development Status 



PbaseID 

VULNERABILITY LISTING WITH ACTION PLAN DEVELOPMENT STAnJS 

.. .. ·.:.:·:•.··· PRIORITY STAn1S ,. 

Site/Facility EclltMajor Laa-- c;..,., ~ Plrtill 

Vabaerability Number Fcililia We DKYar llaDK 

lrielDesciiJIQOII 
Vuaauili&ia y.,. 

lrooklaum/HFBR. 
BN1'1 ✓ ✓ 

Uaievaluafed ICilmic rais&IDCC of lpml fuel and racks. 

Bufonl/E-F.ast luiD 
HAN-1-1 ., ✓ 

Couwi.... of Fm! iD Uucalec' Canistrn, and Its Rdcuc, w:h 
Fimoa Produc:u iaro ICE-Buin EDviroamcaL 

Bufonl/E-East ... 
HAN-1-2 ., ✓ 

Worbr Ezpasurm ud Relcsscs h:> tbc Eaviroamc:Dt DurinJ 
Jte.Eneap111l1rioD of Com,dmg Fuel iD KE-Basin. 

Huf.-d/D ~ ICW lasim 
HAN-1-3 ✓ ✓ 

a.-1.abae Dae to I>c&cric:nuioD and Seismic lmdcqu•cy of 
KE ud EW Buin Dildmge Cbu&c Comaw:tioD Joiat.. 

Buford/JCE/ElPtaaim 
HAN-1• ✓ ✓ 
.111c 1Mrinf:ion•l Cocol of Stored JUNM is a CODCCnl at 
IC-Buina. 

Buford 180 A,e,JJ.tS E-Eat BasiD 
HAN-1-5 ., ✓ 
~239 .Mnlffl'lhtioa iD tbe Sud rJJlcr Bactwub Pit of 
105 K-1!.ul Buin Raulred in a USQ. 

~ ... 
HAN-1~ ., ., 
CnltioD ofntU Wu&c Anoci•red wid1 die ICE-Bum 
Opc:nDom. 

Baaford/U:-Basia 
HAN-1-7 ., ✓ 
Tritium is Evidcal iD Mouormg Wells Near die K-Buins. 

Huford/EW ud EE Basms 
HAN-1-8 ✓ ✓ 

U1ICbarac:&t:ri Fuel S&offd iD Sealed and Uasc•Jcd CaDist=s in 
KW and KE-Basins. 

Huford/PNL '327 
HAN-2-1 ✓ 

., 
Uncbuac:lcrizcd Miud Fission Product Accumnhrioc, in tbe Hot 
Cell Ducu in the PNL 327 Buildinc (Hot Cells D, F, SERF). 

Huford/PNL '327 
HAN-2-2 ✓ 

., 
lsol•lion ofRadio•ctivc Liquid Wuie (RLW) System in Building 
PNL-327 Due 10 lmbility &o Scud RL W 10 tbe 300 Iva RL W 
CoUeccioo Buildillc (Bldg. 340) 
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VULNERABJLm LJSilNG WJm ACTION PLAN DEVELOPMENT s-I'AnJS 

:i ,: .. PRJORJTY STA11JS 

Sile/Facility ~Major 1.cu-. Otala' c-pkle Plnial 

VabaerabilitJ Number Facililia W"llb ODeYcar IIDOllc 

Brill Dacriptioa VIIIMnbililicl Year 

Bufonl/PNL 324 
HAN-2-3 ✓ ✓ 

~ipificent ')111ntilirs Marcrials ('HAZMA T)/Spec:ial Cue Wastes 
Ta..paaarily S&oftd (~Loc:ar.ed wh RJNM) in Hot Cells in 
BniJdin& PNL-32'. 

Hafol'd/PNL 32A 
HAN-2• ., ., 
UllnlOlved USQ from 1916 RadioactiYe Spill wbicb Oc:cum:d in 
B1a-ldmg PNL-324, B Cell. 

Baal.-d/PNI.. llA/325/32'7 
HAN-2-S ., ✓ 

Lacie of App1owid Dispoul Palbway for RJNM Causing a 
8actlog of RJNM al all 3 Hot Cell Fac:ililir::s al PNL 
(Bi1ildiai 32AJ32S/3%7). 

lluf'n/PNL 32A 
HAN-2~ ✓ ✓ 

Lacie of an App10Wld lDlcgrar.ed Facility SAR for Building 32' 
Redioc:hcmice1 Enpacmng Cells (REC) &Dd Shielded Material 
Fadlitia(SMF). 

&..rord/PNL Bllildiac 325 . 
HAN-2-7 ✓ ✓ 
Lacie of an ApproWld ~ facilily SAR for Building 325 
Hip-Lcvd Rad-oc:bcmistry Facilir:y (HLRF) ud Shielded 
AmJylic:al Lebonlory (SAL). 

Bafa/Buildiac 327 
HAN-2-1 ✓ ✓ 
Lact of an Updaled lmcgralCd Facilir:y SAR for tbc PNl. Building 
327 Pocirradia&iaa Tcamg Laboru,ry. 

Bufa/Buildiac 327 
HAN-2-9 ✓ ✓ 
Lact of a Cuna1 Sc:is:mic Amlysis Building 327. 

llaaf'onl/FFIT 
HAN-3-1 ✓ ✓ 

~ for lnadeque&c Funding for Removal and Interim 
Slonge of ffTf Spent Fuel. 

Kuford/308 Bldg Aua 
HAN-3-2 ✓ ✓ 

ludcquarc Tedmica! Safety bqwrcmcats for Slonge ofTIUGA 
Fuel in tbe 308 Building Anna.. 

BufordfJOS Bldg Aua 
HAN-3-3 ✓ ✓ 
T~ Cub for Removing tbe lrradialcd fuel from · 
tbe NRF TIUGA Storage Basin in tbc 308 Building Annex Have 
Not Been Designed or Procured. 
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Phase m 

VULNERABIUTY LimNG WITII ACTION PLAN DEVELOPMEl'rI' STAnJS 

: : PRIORITI' STAnJS ... 

SuJFadlity Eip1 Major Lculllm 0-- c......- hnial 

Vabaerability Number FKWlics W-ldl 011c Yar lllaOK 

Briel DelaquD VuarnbililX:I Yar 

HufordJ200 West Burial Gtouads 
HAN.01 ✓ ✓ 

EBR-D Wuce Omhinc:n May Ezcecd &pa:lcd 25 Year Life 
ADIJyzed in tbc SAR of lbe 200 W Burial Ground. 

llulonl/200 Wm Burial Gl'OIIIMls 
HAN~ ✓ ✓ 
Ow#•~. Otba' TbaD EBR-D Cuts, A1'e Not Aulyzad in the 
SARI ilr Fuel Ston,e Coawmn in tbc 1JXJW Burial Grounds. 

Bufanl/hriaJ Grau4s 
HAN-+03 ., ✓ 
Tbc IDwllllny of RINM Camaot Be Dc:ccrmiDed or Verified at the 
Haabd &rial Groaads or in Bums at F- ud H-Rc:ac:lors. 

llulonl/200 Wm Burial Gl"DUllds 
HAN.cw ✓ 

., 
Fuel SIDrlld OD bllaim Buis in Burial Ground May ~ 
Ezpe•ed Rorap Paiod in lbe 200 Area Baria1 Groaads. 

Bufordrl'-Plut 
HAN-4-05 ✓ 

., 
SUIC pti,ility of tbc T-Plem Fuel Pool ID Seismic Damage. 

. 
Hufllnln'-Plat 
HAN.o6 ✓ 

., 
Lack of Forward Pllb for Rancm.1 and Ul&imlfc Disposition of the 
Fuel Cunmdy Stored iD lbe T-PlaDt $peat Fuel Pool 

llufmdn'-Plat 
HAN-4-C77 ✓ 

., 
PoorHoaldl J mg in lbe T-Plult Cui,=. 

Hufordfl'-Plut Cu,-
HAN.CS ✓ 

., 
T-Plam fuel Pool Cooq Sysacm Pump DOt Quelified for Currmt 
l!avircl amllllll Service Conditioas. 

Haford/PUltEX 
HMU-09 ✓ ., 
Fnqumcy of Fuel Pool Level MOMOring at PUREX. 

Haaford/PUREX 
HAN• lO ✓ . ., 
ID• e e , 11ibiliry of Fuel for lmpc:dioo at PUREX. 

Haaford/PUREX 
HAN• ll ., ., 
11ac Four Fuel Bubis are Oaly Supponed from One Rail at the 
PUREX Fuel Pool 

Buford/PlJltEX 
HAN• 12 ✓ ., 
Fuel, Fuel Baskas, ud Yoke Assemblies are Com>dcd at PUREX 
Fuel Pool. 
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VULNERABILin' umNG wrm ACTION PLAN DEVELOPMENT STAnJS 

·····,:::·.: ... 
PRIORITI' STATUS .. ; ; , . . . 

Sile/F~ EiplMa;c,r Leu 1111111 Cinar ~ Plnill 

ValDerability Number Fac:ililic:s Wtdl 0IIC Ycat .. o. 
Brier Declipcioa Vullll:nbililia Ytar 

llaal.-d/PUREX 
HAN+13 ✓ ✓ 

N-Rac:IDr ~1 Pkmrors. Boch 1Dt&ct and Broken, Locar.cd on 
. Diaolwr Cdl Floors at PUREX. 

BufGrd/PlJREX 
HAN+l' ✓ ✓ 

No Pldl FolWUd for UJlimllc Dispoal of Fuel Slored at PUREX. 

~ 
HAN~ ✓ ✓ 
5_,.,_ Chnificetion of DOE Spcat Nudc:ar Fuel (SNF) and 
Spmt Nudc&r Mala'ia1 (SNM) MllaiiJs as Hazanlous w.-. 
llaf.-d/200 West larial Grouds 
IIAN-S-2 ✓ ✓ 

Ch11ifi wricr, of RINM is UDdelammed in cbe 200 Ana Burial 
Grouads. 

INELIHat ,_. F.Dm. FacDity at ANL-West 
ID.A.1.1 ✓ ✓ 

Lack of u qprowd SAR for Hot Fuels E:ramin•rion Facility 
(HPEF). 

INEURSWF 
ID.A.2.1 ✓ ✓ 
Commaa of iD-p,uDd c:ubcm l&ecl fuel aoiqe c:ontamcrs at 
RSWF - ANL Wat. 

INEUIArD hwer' Pla,sics RadlDr 
ID.A..5.1 ✓ ✓ 

Pacmlial b:eliztd ndioacave rdcua from dtdding ~n 
frDm fads lllmd in ZPPR s&orage vault. 

INEUlArD hwer' Pb,sics Rcacmr 
ID.A..5.2 · ✓ ✓ 

Lack of appn,wd palh forward for ultimate disposal of ZPPR fuel 
and in ZPPR sr.oragc Yau!t. 

INEIJl'at Ana Nor1b 
ID.E.1.1 ✓ ✓ 

Corrosio:-: moailoring in&dcqLWc at TAN. 

INEIJl'at Ana North Pool 
ID.E.1.2 ✓ ✓ 
Lac:k of Lat Deccccion ud Leak Treading of Test Ana Nonh 
(TAN) Slon&e Pool W~ lnvealory. 

INEUJ'at Ana Nor1b Pool 
ID.E.1.3 ✓ ✓ 
Loag Tam Owllcrshq, of TAN Pool ud Disposman of Residual 
!UNMJawarory. 

JNEL/l'at Ana Nortbfl'AN '°7•BasiD 
ID.E.lA ✓ ✓ 

~ l>dicieacy in Scismic'I>csign of TAN rm Basin. 




