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INTRODUCTION

This volume is divided into threemajorsectiom. SectimsI coa_ the Working(keep _t Team reports.
Section 2 coatainsthe VulnerabilityDevekpamt Forums.Sectiou 3 coataim the docmnmts used by the Working
Groupinimplemm_ngtl_initiative.

Materials contained in this volume consist of i_ormation, dataand working docummts. They age unedited.
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HANFORD WGAT

Preface

The Secretaryof Energy's memorandumof 2. Lack of classification of the reactor
August 19, 1993, established an initiative for a irradiated nuclear material and
Department-wideassessmentof the vulnerabilitiesof recognition of the consequences
stored spentnuclear fuel and other reactorirradiated (rules, regulations, and laws)
nuclearmaterials. A ProjectPlan to accomplishthis associated with the resulting
study was issued on September 20, 1993 by U.S. classification (NEPA, RCRA,
Departnzat of Energy, Office of Environment, CERCLA, etc.).
Health an_ Safety (EH) which established
responsibilities for personnel essential to the study. 3. Lack of managemeatplansand path-forward
The DOE Spent Fuel WorkingGroup, which was for the ultimate disposition and disposal of
formed for this purw_e and produced the Project reactorirradiatednuclear material. Figure
Plan, will manage the assessment and produce a 5 in Section 5.0provides a graphic summary
reportfor the Secretaryby November 20, 1993. of the Hanford path-forwarduncertainties.

This report was prepared by the Working
GroupAssessmentTeamassigned to the HanfordSite Two site-widevulnerabilitieswere identified
facilities. Results contained in this report will be by the Working Group Assessment Team that were
reviewed, along with similar reportsfrom all other not associated with anyone specific facility butwhich
selected DOE storage sites, by a working group are closely tied to the above institutional issues.
review panel which will assemble the final summary They are summarizedas follows:
report to the Secretaryon spent nuclear fuel storage HAN-S-I Classification of DOE Spent
inventory and vulnerability. Nuclear Fuel (SNF) as hazardous waste. Over 80%

of DOE's spent nuclear fuel is stored in various
Executive Summary f=iUtie8 on the Hanford site. If this materialis not

officially declaredas spentnuclearfuel to be held for

The Working Group Assessment Team's future reprocessing and use, the public and its
review of the Hanford Site was conductedover the interveaorsmay requestits classification as waste and
period of October 11-15, 1993 and included an requite that its tr_t follow the environmental
evaluationandvalidationof thesite's responses to the regulationsof EPA, RCRA, and CERCLA.
Working Group's request for information. Tea HAN-S-2 Classificationof fuel materialsis
individual storage facilities were included in the undeterminedin the 200 West Area Burial Grounds.
review. Assessment welkdowns of these facilities The classificationand planned ultimatedispositionof
were alsoconducted. The facilities included KE-and the fuel and test specimen materials temporarily
KW-Basins;Pacific Northwest LaboratoryBuildings stored in the 200 West Area, or stored in other
324/325/327; Fast Flux Test Facility; Building 308 Haafordfacilities awaiting shipmem to the 200 West
Aunex; PUREX; T-Plant; and the 200 West Burial Area, is based on an unapproved interpretationof
Grounds. DOE Order 5820.2A. Also included in this

As a result of the Working Group interpretation is the assumption that the Waste
Isolation pilot Pleat (WIPP) is a viable and properAssessment Team review, 36 vulnerabilities were

identified for further considerationby the Working repository for such materials.
The rema/nlng vulnerabilities identified byGroup Review Panel. All 36 vulnerabilities were

discussed, andgeneral agreemeatwith the respective the Working Group Assessment Team are listed
site team members and facility experts was reached, below. No ranking or priority is implied by the
The following issues, although not explicitly order in which they are listed.
Environmmt, Safety and Health vulnerabilities,

HAN-I-I Corrosion of Fuel in Unsealed
representinstitutionalissues which have led to many
of the identified vulnerabilities: Caaisters, and Its Release, with

Fission Products, into KE-Basin

1. Lack of characterizationof reactorirradiated Environment.
nuclear material.

9313.016 Page 9 - 1
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HAN-I-2 Worker Exposures andReleases to Cell Facilities at PNL
the Environment During (Building324/325/327).
Encapsulationof CorrodingFuel in
KE-Basin. HAN-2-6 Lack of an Approved Integrated

Facility SAR for Buildlng324
HAN-1-3 BasinLeakageDue to Deterioration Radiochemical Engineeriog Cells

and Seismic Inadequacyof KE- and (REC) and Shielded Material
KW-Basin Discharge Chute Facilities (SMF).
ConstructionJoint.

HAN-2-7 L_ck of an Approved Integrated
HAN-I-4 Concern of the InstitutionalControl Facility SAR for Building 325

of Stored RINM at K-Basins. I-I/gh-LevelRadicchemistryFacility
(HLRF) and Shielded Analytical

HAN-1-5 USQ Due to Excessive Laboratory(SAL).
Plutonium-239Accumulationin the

Sand Filter Backwash Pit of HAN-2-8 Lack of an Updated Integrated
105 KE-lhsin. Facility SAR for the PNL

Building 327PostirradiationTesting
HAN-I-6 Creationof TRU Waste Associated Laboratory.

withthe KE-BasinOperations.
HAN-2-9 Lack of a Current Building 327

HAN-1-7 Tritium in Monitoring Wells Near Seismic Analysis.
the K-Basins.

HAN-3-1 Potential for Inadequate Funding
HAN-1-8 Uncharacterized Fuel Stored in forRemovaland InterimStorageof

Sealed and Unsealed Canisters in Fast Flux Test Facility (FFFF)
KW-and KE-Besins. SpentFuel.

HAN-2-1 Uncharactedzed Mixed Fission HAN-3-2 Inadequate Technical Safety
Product Accumulation in the Hot Requirements for Storage of
Cell Ducts in the Battelle Pacific TRIGA Fuel in the 308 Building
Northwest Laboratory (PNL) 327 Annex.
Building (Hot Cells D, F, SERF).

HAN-3-3 No available Transport/Storage
HAN-2-2 Isolation of Radioactive Liquid Casks for Removing the Irradiated

Waste (RLW) System in Fuel from the NeutmnRadiography
Building PNL-327 Due to Inability Facility (NRF) TRIGA Storage
to Send RLW to the 300 Area Basin in the 308 Building Annex.
RLW Collection Building
(Bldg. 340). HAN-4-1 EBR-II Waste Containers May

Exceed Expected 25-Year Life
HAN-2-3 SignificantQuantitiesof Hazardous Analyzed in the SAR of the 200 W

Mater/ads(HAZMAT)ISpecialCase Burial Ground.
Wastes Temporarily Stored
(Co-_ with RINM)in Hot HAN-4-2 No Analysis in the SARs for
Cells in Building PNL-324. Containers, Other Than EBR-H

Casks, for Fuel StorageContainers
HAN-2-4 Unresolved USQ from 1986 in the 200-W Burial Grounds.

Radioactive Spill in Building
PNL-324, B-Cell. HAN-4-3 The Inventory of IN CannotBe

Determined or Verified at the

HAN-2-$ Lack of Approved Disposal Hanford Burial Grounds or in
Pathway for RINM Causing a Basins at F- and H-Reactors.
Backlog of RINM at all three Hot

9313.016 Page 9 - 2
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HAN-4-4 Fuel Stored on Interim Basis in a consistentlevel of definition,description,anddetail
Burial Ground May Exceed as those of the other working group assessment
Expected StoragePeriod in the 200 teams. Mother objective of the WGAT visit was to
West Area Burial Grounds. ensurethatsite representativesplay an importantrole

in the process and are, therefore, fully cognizmt, if
HAN-4-5 Susceptibility of the T-Plant Fuel not in full accord, with conclusions reached by the

Pool to Seismic Damage. WGAT.

HAN-4-6 Lackof Path-Forwardfor Removal 2.0 Facilitiesand Inventories
and Ultimate Disposition of the

Fuel Currently Stored in the T- The following is a brief description of
Plant Spent Fuel Pool. facilities and corresponding inventories of R_tt

nuclear fuel. A more detailed inveatory of the
HAN-4-7 Poor Housekeeping in the T-Plant various fuels is provided in the following reports:

Canyon. "HartfordIrradiatedFue! InventoryBaseline," WHC-
SD-CP-TI-175, Revision 1, dated 2-1-93, and the

HAN-4-8 T-PlantFuel Pool Cooling System "EM-37Spent Fuel Inventory Data Sheets."
Pump not Qualified for Current

EnvironmentalService Conditions. 2.1 105-KE Basin

HAN-4-9 Frequency of Fuel Pool Level
Monitoringat PUREX. Description

HAN-4-10 Inaccessibility of Fuel for 125-feet long x 67-feet wide x 21-feet deep
Inspectionat PUREX. enclosed waterpool, unlined concrete with asphaltic

membraneunderbasin.

HAN-4-11 InadequateSupport (one rail only)
of the Four Fuel Baskets at the Purpose
PUREX Fuel Pool.

Interim storage (up to 20 years) of N-
HAN-4-12 Corroded Fuel, Fuel Baskets, and Reactorand Single Pass Reactor(SPR) Fuel.

Yoke Assemblies at PUREX Fuel
Pool. Opm-ations

HAN-4-13 N- and K-Reactor Fuel Elements, Fuel encapsulation, maintenance and
Both Intact andBroken,Located on inspection. Consolidationof KE inventory into KW
Dissolver Cell Floors at PUREX. under evaluation.

HAN-4-14 No Path-Forward for Ultimate Inventory
Disposal of Fuel Storedat PUREX.

N-Reactor Fuel - 1233 MT (1152 MTIHM)

1.0 Objectives SPRFuel - 0.4 MT (0.4 MTIHM)

The primary objective of the Hanford 2.2 105-KW Basin
Working Group Assessment Team (WGAT) was to
receive, evaluate, and validate informationpresented Description
in the Draft Site Report. This report was assembled
by DOE and Contractor staff responsible for the 125-feet long x 67-feet wide x 21-feet deep
management of the ten Spent Nuclear Fuel (SNF) enclosed water pool, unlinedconcrete with an epoxy
storagefacilities to identify vulnerabilltiesrelative to coating and asphalticmembraneunder basin.
thestorageof these materials. The WGAT conducted
thisasses,sn_taccordingtothe directionof the Spent
Fuel Working Group using the criteria provided in
theProject Plan and the AssessmentPlan. Thus, the Interim storage (up to 20 years) of N-
conclusionsand identified vulnerabilitieswill provide Reactor and Single Pass Reactor fuel.

9313.016 Page 9 - 3
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Opent,lons Radiochemistry facility and shielded
analytical laboratory for radiochemical research.

Maintenance/inspectiononly. Possible fuel Now used almost exclusively to support waste tank
consolidation from 105-KE and/or PUREX under characterizationfor tank waste remediationsystems.
evaluation.

Opm-atlons
Inventory

Interim storage of spent fuel pieces in B-Cell
N-Reactor fuel - 1038 MT (961 MTIHM) and in the shielded analyticallaboratorycells. Tank

SPR fuel - 0.1 MT (0.1 M'HHM) waste characterization and analytical sampling of
waste tankcontents.

2.3 Pacific Northwest Laboratory
(PNL)-Building324 Inventory

7.1 kg of U in B-Cell, 4.9 kg of U in
Description shielded laboratorycells. Several pieces of FFTF

A chemicalpmvmsing laboratorywhich also fuel, EBR-H fuel, and LWR fuel pins.
permits examinationand mechanicaltestingof
irradiated fuel specimem. It housesfour stainless 2.5 PNL-Building 327
steel-lined hot cells (A, B, C & D) in the
RadiochemicalEngineeringCells (I_C) areaandtwo Description
hot cells (East & South) in the Shielded Material

Post-irradiationTesting Laboratory which
Facility (SM_. houses 11 high density iron- or steel-shielded hot

cells (A throughI, SERF and Dry Storage)and two
Ptalmse interconnectedwaterbasins.

Radiochemical process .developmmt and
demonstration in the REC and non-destructive Purpose

examination and testing of irradiated fuel and
materials in SMF. Facilities provided for physical and

metallurgical examination and testing of irradiated
fuels, concenlrat_ fu_on products, and s'tructmalOperations
mat_als.

Interimstorageof fuel in A-throughD-_Hs.
Multiprogramnational laboratoryasset used in the Operations
past to supportvarious DOE and NRC projects.

Interimstorageof fuel in A- throughE- and

Inventory SERF Cells, large pool, dry storage cell, and one
EBR-II cask prepared for shipment and awaiting

LWRFuel-3.1MT (2.4MTIHM) transport to the 200 West Area since 1990.
Multiprogramnationallaboratoryassetusedin the

2.4 PNL-Buildlng 325 pastto supportvarious projectsfor DOE and NRC.

Description Inventory

24.5 kg of irradiatedfuel. Severalpieces of
Radiochemical Facility and Shielded

FFIT fuel, LWR fuel pins, and miscellaneous test
AnalyticalLaboratorywhichhousesninestainless reactor fuel pin pieces.
steel lined hot cells (A, B & C in radiochemical
facility, six hot cells in shielded analytical
laboratory). 2.6 Fast FluxTest Facility (FFTF)

Purpose Description

The FPTF is a liquid-sodiumcooled nuclear
reactorcapableof operatingatpower levels up to 400

9313.016 Page 9 - 4
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MW. The facility is the DOE's newest and lfighes{ severtl research reactors off-site that were in/tinily
power test reactor. The facility was constructedto used to fuel the TRIGA.
met fuels and materials for the liquid metal reactor
pmmm. purpose

The 308 Building was used for the
manufactureandevaluationof FFTF fuel assemblies.

The propose of the FFTF was to provide The NRF TRIGA, located in the 308 Building
testing capability to satisfy the diverse technology Annex, was used for the neutronradiographic, non-
developmmt needs of the United States Advanced destructive testing of irradiatedand non-irradiated
ReactorPrograng. The mission includes irradiation fuel. The reactor was also used for training nuclear
and evaluation of different types of fuel assembly operatorsfrom N-Reactorand from the Washington
designs and different materials for fuel assembly Public Power Supply Sy_m.
_on. The reactor also irradiatestargets for
productionof isotopes formedical and industrialuse. Operations

Operations The facilities were operational from the late
1970s until May 1989. The reactor core has been

The FFTF operatedfor 12 years. In April &fueled and the reactorpool is providing storage for
1992, DOE placed the FFTF in a hot standby the 101 irradiated and three unirrudiated fuel
_dition. The capability to operate has been assemblies.
maintained, bet future operation will depend on a
sustainable mission for the facility. A decision is Inventory
pending on the futureuse of FFTF.

The reactor pool has a totalof 101 irradiated
Inventory fuel assemblies representing a total mass of 0.24

metric tons. The total MTIHM is 0.02 metric tons.
The RINM inventory at FFFF consists of

220 Driver Fuel Assemblies, 73 FueledExperiments,
six CoreChamcterizerAwemblies, two Fueled Open 2.8 T-Plant
Test Assemblies,sad 40 Fuel Pin Shipping/Storage

Coetainau. Seventy-four of these assemblies are Description
located in the reactor core, 46 in the In-Vessel

Storage Modules; 59 in the Interim Decay Storage The main facility in T-Plant is the 221-T
Vessel; two in the InterimExamination and Canyon Building, which is 850-feet long by 68-feet
Maintenance Cell; and 160 in the Fuel Storage wide by 74-feet high. The canyon consists of 37
Facility. The total inventory consim of about cells and one milrmd tunnelentrance and exit. The

13.0 metrictonsof heavymetals. With the exception canyon deck is about 40-feet below a 3-feet thick
of two Fuel Pin Shipping/Storage Containersin the concrete roof.
lntm'imExaminationandMaintenance(IEM)Cell, all

irradiated elements are currently stored under One of the cells adjacent to the railroad
sodium, tunnel is 13-foot wide by 27.5-foot longby 28-foot

deep. It was modified to serve as a spent feel pool
2.7 308 Building Annex for storage of Shippingport Pmmmized Water

Reactor (PWR) Core II irradiated fuel. It has a
Description capacity of about 50,000 gallonswhen filled to the

19-foot level. A demineralizer provides makeup
The 308 Building Annex housesthe Neutron water to replenish pool water lost by evaporation.

RadiographyFacility (NRF) and the MarkI Training, An ion exchange column is provided for removal of
Rmmtch, Isotopes, Gmend Atomics (TRIGA) radioactivecontaminationfrom thepool waterand for
reactor. The TRIGA reactor was used as a sourceof maintainingwater quality. Two chillers are installed
neutrons in neutron radiography. The defueled near the pool for temperaturecontrol. The fuel pool
TRIGAcore and the spentfuel curt'earlystored in the wall has a fabric liner between white concrete and
reactorbasin representfuel assembliesreceived from grey reinforcedconcrete walls.
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Overa_ons

The T-Plantcomplex was constructedin the Currentlythe facility is shutdownand about
mid-1940sto extractplutonium from SNF using the to u_dergo transitionto D&.D activities. Plans are
Bismuth Phosphateprocess. In 1957, T-Plant was being developed to packageand transferfuel to 105-
placed in service as a beta-gamna deo_ntamination KE or 105-KWbasins.
f_ty.

The cell thatwas cleaned and coated is now Inventory
used for storageof PWR Core H irradiatedfuel.

SPR Fuel - 2.8 MT (2.8 MTIHM)-an
Operations estimated 779 aluminum clad fuel elements (total)

stored in four stainless ste_l fuel baskets hanging in
Equipmmt decontamination and interim the slug storage basin.

storage of irradiatedfuel. Decontaminationactivities N-Reactor fuel - 0.3 MT (0.3 MTIHM)-27
have been suspendedfor about two ymn. zircaloy-cladinnerN-Reactorfuelelements, and 11.5

outer N-Reactor fuel elements located on dissolver
Invmtery cell floors.

PWK Core H fuel from the Shippingport PUREX Cell A- 26 kg U.
Total of 72 FWR Core H blank_

assemblies; 38.4 MT total mass (16.4 MTIHM), PUREX Cell B- 230 kg U.
includinguraniumand plutonium.

PUREX Cell C- 4 to 8 kg U.
2.9 PUREX

2.10 Burial Grounds
Des=iptio.

Description
The PUREX Plant (202-A building) was

constructedin theearly 1950s to recover uraniumand KIN is stored in retrievablestorage in the
plutonium from inadiated nuclear fuel. Irradiated 200 West Area. 218W-3A is a trench with a
fuels from the Single Pass Reactorsand N-Reactor V-shaped gravel bottom. 218W-4C is a trench with
were processed. The storage basin was designed for a flat asphalt bottom. Fuel is stored in sealed
once throughcooling with untrmteddischarge. Fuel containers of the following types: Concrete casks,
is stored in two locations: EBR-Hcasks, a zircaloyhull container, or lead-lined

concrete-filled 55-gallondrams. Thirty-five EBR-H
- Slug Storage Basin: Aluminumclad Single casks arestored above ground, the others areburied.

Pass Reactor fuel is storedin an unlined While other burial grounds were not
concretepool loc ._I at the east end of the expected to be evaluatedby the WGAT it was
202-A Building. he cell is 31-feet long x identifiedthatfuel _ pieces exist in caissons in
20-feet wide x 1;-feet deep and tilled with other areas.
water(unlinedum_ete).

P.rpose
- Dissolver Ceils: Three process cells with

floors and walls umsu_:ted of reinforu_d Interim storageof Uaasuranic(TRU)waste,
umcrete. Spitled H-Re_tor fuel and some including/rradiatedfuel. Fuel consists of intact fuel
SPR fuel is lying on the floor of the cells in elementsas well aspartialassembliesand fuelpieces.
an air eavironmeat.

Operations
Purpeee

Interim storage of transuranic wastes,
Recovery of uranium and plutonium from including irradiatedfuel.

irradiatedfuel. It presently serves as an interim fuel
storagef_-ility. Inventory

FFFF feel - 0.03 MT (0.02 MTIHM).
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TRIGA fuel- 0.22 MT (0.02 MTIHM). programs. It found, however, that the lack of a
LWR fuel - 0.1 MT (0.1 MTIHM). comprehensive and integrated plan, to which the
Misc. Test ReactorFuel - 0.3 MT (0.3 MTIHM). contractor,DOE-RL, DOE-EM, and the Washington

Department of Ecology can agree, is a significant
3.0 Conclusions from Review of Site institutionalfailure.Tiffsisa significantvulnerability

Report and may prevent correction of the many serious
problems associated with storage of the large

In order to review the Hanford Site facilities quantifiesof irradiatedfuel in this aged facility.
The WGAT also foundthatthe encapsulationand to validate fae content of the tea Hanford Draft

Site Reports, _e WGAT was divided into the plans were based upon prior similar activities ten
years ago. Such factors as basin leakage, increased

following four sub-teams: fuel damage and corrosion, basin radionuclides,
personnel exposure guidelines, andwaste generation

• Sub-Team 1 - KE-/KW-Basins have not been given sufficient attention in planning
the future encapsulation.

• Sub-Team 2 - PNL LaboratoryBuildings 324,

325, 327 3.2 105 KW-Basin

• Sub-Team3 - FFTF/308 BuildingAnnex
The Draft Sitr ?,eport was found to have

• Sub-Team 4 - T-Plant, PIYREX,200 West Area incorrect informationreg3rding the inventory of the
Burial Grounds KW-Basin. This discrepancy was resolved, and the

Site Reportwill incorporatethe correctedquantityof
The sub-teams met with contractor plutonium into the inventory for IHM. The facility

counterparts including facility managers, report physicalconditions, waterquality, ES&H open items,
anthors, and other experts to address Draft Site and currentauthorizationbasis were found to be as
Report issues. These efforts included a review and _ duringa facilitywalkdownand interviews with
validation of issues, material conditions, contractorpersonnel. Minor issues identified include
environmental controls, facility conditions, ES&H crackingof seal-locking barsand deficiencies in roof
open items, and vulnerabilities, components. The majorvulnerabilityidentified in the

A summaryevaluationof each draft facility Draft Site Report was the need for increasedrigor in
reportis provided below: conductof operations for a KW-Basin intermediate-

term mission as a fuel storage facility.

3.1 105 KE-Basin The WGAT concluded that the major
vulnerabilityfor KW-Basinis conductof operations,
_ also agreed that a characterization programto

The Draft Site Report was found to contain determinethe condition of the stored fuel is essential
incorrect information regarding the inventory of forplanningto vacate this facility in the next decade.
RINM for the KE-Busin. This discrepancy was Should fundingfor operationsor the characterization
resolved, and the Site Report will incorporate the
corrected quantityof plutoniuminto the inventory for program be insufficient, a vulnerability would
Initial Heavy Metal OHM). The fuel physical develop.
condition, water quality, facility conditions, ES&.H

3.3-3.$ PNL Buildings 324/325/327
open items, and current authorization basis were
foundto be as stated. However, vulnerabilitieswere Based on its review, the WGAT considersfound to be understatedin terms of seriousnesswith

regardto materialcorrosionand itspotential impacts, the PNL facility reports to provide a factual
release of tritium and fission products to the descriptionof facility conditions, statusof materials,inventories, and some vulnerabillties. These
environmentdue to basin leakage, and creation of vulnerabilities included: the 324 B-Cell USQ; the
TRU waste in the ion exchange and filter cartridge backlog and lack of path-forwardfor placing RINM
packages. Following discussions with the WGAT, in long-term retrievable storage; and the lack of an
the site team agreed with the potential impacts approved safety authorization basis. The WGATidentified.

generally concurs with the identified potential
The WGAT agreed that fundingmust be in vulnerabilities; however, it also concludes, that

concert with required operations, some facility several additional potential vulnerabilities exist
upgrades, encapsulation, and characterization beyond those identified in the facility reports for
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Buildings 32413251327. These additional 3.7 308 Building Annex
vuinerabilities have been discussed with, and

acknowledged by, the appropriate facility The WGAT sub-team concluded that the

representativesand DOE-RL. Draft Site Report is an adequate and accurate
These additional vuinerabilities include:

response to the Spent Fuel Working Group
isolation of the Radioactive Liquid Waste (RLW) informationrequest. No majorES&H concernswere
system in Building 327, the buildup of mixed fission identified in the DraftSite Report. The WGAT sub-
productsin the ductsof hot cells in Building 327, and team, however, does not agree with the assertion
the lack of a seismic analysis for Building 327. The made in the Draft Site Report that the use of the
WGAT also concludes that there is a clear and TRIGApool for continuedstorage of spent fuel will
immediateneed forDOE and Contractormanagement not requireany Technical Specifications or
attmtion and emphasis relative to facility SAR OperationalSafety Requirements(OSR). The reason
upgrades and the provisions of requisite funding for given for not requiringTechnical Specificationsand
these upgrades. Finally, a review was conducted of OSR is that an Interim Safety Basis has bee,,
the DOE-HQ Hot Cell Study Group (HCSG) preparedandis expected to be approved. The team
doctmamts, including a PNL presentation to the considers lack of OSgs for the facility, while it is
HCSG on June 28-30, 1993. This report further storing fuel, to be an ES&H vulnerability.
validates those vuinerabilities identified above. The NRF TRIGAhas been defueledand the

spent fuel assemblies are placed in storage racks
3.6 Fast Flux Test Facility (FFTF) locatedaroundtheperipheryof thereactorpool. The

fuel assembliesareintact, and no leaks hav_been
The WGAT sub-team concluded that the detected. Pool water is analyzed once a month for

Draft Site Report is an adequate and accurate leak detection and maintenance of water quality.
reSlXau;e to the Spent Fuel Working Group Beta-gamma continuous air monitoring over the
informationrequest, reactorpool and alpha monitoring in the reactorhall

FFTF is a liquid metal sodium-cooled are in place. Pool water is clearand clean. None of
reactorcurrentlyin "hotstandby'. All irradiatedfuel the fuelassemblieshas beenrepack,aged. The reactor
is _oM in liquid sodium metal which is kept in tank is lined with aluminum. The conduct of
circulstion at 400°F. An inert atmosphere is operations is good, and the institutionalcontrols are
maintained above the sodium level using argon, in place.
A cesiumtraphaseffectively removedcesium fission All stored 104assemblies areproposedto be
products from circulating sodium in the reactor transferred(pendingcompletion of review under the
coolant system. Any other fission products from l_ationalEnvironmentalPolicy Act) to dry storagein
various storage locations are removed via cold traps, the 200 Area in FY 96. The WGAT sub-teamwas
The dra_ site report identifies a large amount of concerned that the casks to transportand store the
sodium as co-located hazardousmaterial. The fuel had not yet been designed, fabricated, or
hazardsassociated with sodium have been addressed certified, yet are expected to be available for use in
in theFSAR. Historically, there has been no leakage FY 96.
of sodium from the stainless steel or carbon steel
storagevessels thathouse the spent fuel. Cover gas 3.8 T-Plant
is periodically sampledtodeterminethepresenceof
fission gases as an indicator of leaking assemblies. The WGAT sub-team concluded that the

The FFI'F and its Fuel Storage Facility (FSF) have Draft Site Report provides an adequateresponse to
up-to.date Final Safety Analysis Reports and the informationrequested. No vulnerabilitieswere
Technical Specifications. The conduct of operations reported by the site team. However, seyend
is good, and institutionalcontrolsare in place. There concerns were discussed in the T-Plant response.
are no significant ES&H open items, and no major This includes a discussion of a hairline crack in the

F..S&Hconcerns have been identified. The WGAT pool wall, and the related seismic analysis. Seismic
sub-team was concerned that decreases in FFTF analyses for a moderatehazardfacility indicatepool
funding, as a result of shutdown, could increase the wall cracking. The spent fuel pool water is being
vulnerability of the fuel presently stored in liquid cleaned at this time, suspended solids are being
sodium, removed.

T-Plant is in the process of resolvinga prior
DOE finding related to the lack of a programfor
monitoring pool water chemistry or unique process
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data. The finding also cited a lack of close The Draft Site Reportneglected to mention
coordination between operations, chemistry, and that the PUREX canyon is inaccessible for purposes
process (safety) departments. The plant is in the of the Spent Fuel Working Group. It neglected to
early stages of implementingDOE Recommendation mention that the fuel basket yoke assembly hooks
90-2. were visibly corroded(Figure 3.9b) and one vertical

Discussions with facility and other site member was bent. It also neglected to mentionthat
personnel focused on two main areas, including the fuel basket_are suspended by yoke assembfies
seismic structuralresponse and planning for long- supported only by one cell wall ledge. These
term storage of the fuel currently in the facility, conditions raise a concern for continued storage and
Vulnerabilitieswere identified in each of these two future handling of the fuel. PUREX personnel are
areas, convinced that the fuel baskets should only be

handled one more time.

3.9 PURE)( Due to canyon inaccessibility, slug storage
basin water quality could not be physically verified

The WGAT is in general agreementwith the by the WGAT. The water is neither treated nor
PUREX Draft Site Report. However, the WGAT routinely monitored. There is no cooling water
was unable to vtlidate all the information contained system per se and no demin_ or ion exchange

columns. However, the WGAT was willing to acceptin the DraR Site Report because the PUREX canyon
is inaccessible due to high radiationlevels and other the 1993 sample results reportedin the Draft Site
workerhealthmd safetyhazards. Report.

The WGAT was unable to precisely account The WGAT is concerned that the basic
for all the RINM inveatory reportedin the DraR Site PUREX assumption, that the fuel at PUREX will be
Report. It was not possible to count the numberof retrieved andshippedto theK-Basinswithin the next
aluminum clad Single Pass Reactorfuel elements in three to four years, my not be valid. Unless the
the four fuel baskets hanging in the slug storage pathway forwardfor the PUREX fuel is made more
basin, because only the fuel in the outer layer can be certain, the fuel could remain indefinitely.
counted. In addition, due to poor visibility in the Based on review of the DraftSite Reportand
cell, conditions at the bottom of the pool are resultingtable'topdiscussi°nswithfacilitypermnnel,
unknown, the WGAT identified a number of ES&J-I

vulnerabilities, including: _bility of fuel for

It was not possible to count all of the fuel inspection; the four fuel baskets are only supported
elements and fuel pieces on the dissolver cell floors from one rail in the fuel pool; fuel and fuel basket
just by viewingthevideotape. PUREX personnel yoke assembliesarecorroded in the fuel pool; N-and
stated that whan fuel was dumpedintothe dissolver K-Reactorfuel elements, both intactand broken, are
duringoperations,some fuel elements spilled onto the located on dissolver cell floors; and no path-forward

for ultimate disposalof fuel stored at PUREX.floor. Crane operators would retrieve as many
spilled elemmts as possible, but could not get them
all. Operatorskept a log to track the numberof 3.10 BurialGrounds
elemmts spilled versus the number retrieved. The

WGAT was willing to accept the reportedinventory The WGATreview of the Draft Site Report
as being reasonablycorrect, for the 200 West AreaBurialGrounds concluded that

The WGAT generally agrees with the it accurately identified concerns with the 200 West
description of fuel conditions in the Draft Site Area except in the areaof accuratelyquantifyingthe
Report, except that the aluminum clad Single Pass amountof RINM stored. The Draft Site
Reactor fuel elemmts had visible corrosion, most Report did not reflect that fuel materials had been
likely from the aluminumin contactwith the stainless disposed of in Burial Grounds other than 218-W.
steel fuel baskets. There is a reasonablepossibility The failure to include these materials is a result of
thatpitting of the aluminumclad has occurredand a disposal practices and the status of record keeping
releme of fission products, uranium or plutonium has prior to 1970. Also, the Draft Site Report did not
occurred. In addition,therearesigns of cladding
damage and possible chemical attack on the N-
Reactor fuel in the dissolver cells (Figure 3.9a).
There is a likelihood of fission product release. The
materialcondition of the Single Pass Reactor and N-
Reactorfuel continues to degrade.
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Figure 3.9a Damaged and Corroded N-Reactor Fuel Elements on Bottom of PUREX
Dissolver Cell
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Figure 3.9b Corrosion of SPR Fuel and Yoke Assembly in PUREX Pool
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reflect an uncertainty in the number of TRIGA but therehas been no response. Copies of the letters
elements which are located in the 200 West Area were furnishedto WGAT.
Burial Grounds (could vary between 79 and 90) as Vuinerabilitieswere idenfifiedby the WGAT
statedin the EM-37 inventory, for each of these three discussion areas.

Discussions with the facility personnel
centeredon threeitems concerningthe report and 4.0 Conclusions from Walkdowns
facUity.

The first item deals with the length of time Each of the ten storage facilities were visited
thatmaterials have bee_ stored in the burialgrounds by the assigned WGAT sub-teammembers. Facility
and the potential that the materialswould remain for walkdowns included discussions with facility
an indeterminate time ta_riod. The facility had managers, operators, technicians, operations
identified in the Draft SiteReportthatcontainersused managers, and DOE-RLfacility representatives. The
at the Burial Groundsw_e designed for a minimum following summarizes the walkdown activities for
of 20 years, but considered that the containers will each facility:
last beyond the design lifetime. The WGAT

questionedwhether safety analysesexistto support 4.1 105 KE Basin
the containers that were being used. A Safety
Analysis Report (SAR) exists for the EBR-II casks
used; but not for other containersused at the Burial A walkdown of the facilitywas conductedby
Grounds. The SAR for the EBR-H containers is the sub-teamwith the Facility Operations Manager.
based on a design lifetime of 25 years. Facility Open fuel canisterswere stored in steel racks on the
personnel indicated that a revised SAR is in floor of the storage basin. Canisterswere identified
development for the Burial Grounds. by location coordinates marked on the personnel

The WGAT questioned facility personnel gratingabove the pool level. The water in the pool
whether additional fuel could be located at other was murky, occasional gas bubbleswere seen rising
burialgrounds. Facility personnel indicatedthat tbe to the surface. The condition of the fuel could only
method of trackingburied materialchangedin 1970. be inspected when illuminated below the water
Therefore, fuel material could have been buried at surface. At the one location where a light fixture
other burial grounds as radioactive waste. This is was installed the sub-team saw that the fuel was
fiuzher complicatedby the significant difference in visibly corroded, damaged, and unevenly distributed

in the open fuel canisters. Some fuel rods hadrecordsavailable for the active burial groundsverses
the inactive (618) burial grounds. Further collapsed, so that the inner element was no longer
investigation by DOE-RL personnel indicated that concentricwith outer element or of the same length
irradiatedfuel pieces from the 300 Area laboratories as the outer one (Figure 4. la). Lots of junk and
have been disposed of in the 618 Burial Grounds. debris, such as pipes, lifting hooks, light fixtures,
Additionalreviewof informationconcerningdisposal empty canisters, tools, were piled on top of the
of materials from the 300 Area indicated that canisters. Sludge could be seea around the canisters
irradiatedfuel materialshad been disposed of in four and on the floor in the dischargechute (Figure4.1b).
areas prior to 1970, including the burial grounds Basin housekeeping was poor. One of the drainage
adjacent to the 300 Area, two disposal areas in the sumps (on the west side of the dischargechute) was
618 Area; and burial areas in the 200 Area. examined. It showed water at its bottom, however,

The lastareadiscussed was theclassification it was impossible to tell the depth of the water.
of some fuel material as remote- handledtransuranic Radioactive areas were properly marked off, and
waste (RH-TRU). The 200 West Area active safety information signs were evident around the
facilities do not meet the requirementsfor storage of basin. Basin radiologicalprofiles have beenprepared,
RINM, and therefore can not accept it. However, Figures 4. lc and d. Basin radionuclidecontent has
RH-TRU canbe stored in the 200 West active areas, been monitored since 1977 (Figure 4.16). The

DOE-RLs position is that fuel material stored in the reported number of stored fuel elements in the KE-
200 West Area is either fuel from researchreactors Basin pool could not be confirmedby a directcount.
or commercial reactor fuel that had been used for The walkdown verified the conditions
research. Therefore, such material meets the presented in the Draft Site Report. It more than
definition of DOE 5820.2A for RH-TRU. The emphasized the need for encapsulatingthe fuel in the
facility personneltold the WGAT that letters stating open storage containers in the KE-Basin. However,
this position were sent to DOE Headquartersin1991, the sub-team is doubtful that the projected

encapsulationtime of two to threeyears for the 3,666
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Figure 4. la Corroded N-Reactor Fuel Stored in Open Canisters in the K-East Basin
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Figure 4. lc Topographical Representation of Radiologieal Survey of K-East Basin
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Figure 4. l e History of Selected Radionuclide Concentrations of K-East Basin Water
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fuel canisterspresentsa reasonabletimetablewiththe seismic qualification, alarm deficiencies, public
currentlyengineered solution. The team also feels, address system deficiencies). One issue discussed
that, based on the severe corrosion (> 50 _ of the andcommon to all personnel was the lackof disposal
fuel elements), this activity may extend longer than path for RH-TRU.
pteeently w.heduled. The sub-team also believes, Hot cells in the Shielded Materials Facility
that, given the problems of handling that much were in genendly good condition with some
corrodedfuel, the increasedradiationexposure to the hazardous materials co-l_ with mixed fission
workers presents an additional vulnerability. A products (400 lead bricks). The Radiochemical
simplerencapsulationplan should be evaluated. Engineering Cells (REC) however, exhibited very

poor housekeeping. A-CeU stores32 canisters of
4.2 105 KW Basin radioactive glass containingsignificant radiation

(> 10eR/hr), causingdamageto cell wall paintwhich

A walkdownof the facilitywas conductedby is flaking. Additionally, equipment and debris are
the sub-team with the Facility OperationsManager. strewn throughoutA-, B-, and D-Cells. In D-Cell,

fuel pieces are stored in glass containers inC.appedfuel canisters were stored in steel racks on
the floor of the storage basin. Canisters were
identifiedby markingson the containerlids as well as
by location coordinates on the personnel grating
above thepool (Figure 4.2). The waterclarity in the
pool was good, and the fuel storage containers
appemedto be in excellentcondition. No corrosion
was visible in the illuminatedareas below the pool
surface. Likewise, the crackedlockingbarson some
containers (as described in the Draft Site Report)
weze not seen. There was no debrispiled on top of
the storagecontainers. Housekeepingandcleanliness
ofthefacilitywere excellent.Areaswere clearof
obsUt_om, and safety informationsigns and labels
were clearly posted. Radioactiveareas were roped
off and clearly marked. Basin radionuclidecontent
has been monitoredsince 1981.

The walkdown verified the conditions

presented in the Draft Site Report. The clean
conditionsof the basinpool andsurroundingstructure
emphasized to the rob-tram the importanceof fuel
mCalmdafim and its feasibility for long-terminterim
storage. The reportednumberof fuel elements could
not be confirmed by a directcount.

4.3 PNL Building 324

A walkdown of the facilitywith the Manager
of Nuclear Engineering and Testing, the Group
Leader, and theDOE-RLFacilityRepresentativewas
coeducted. Discussionswere also held with a senior
hotcell technicianandthe buildingmanager.Overall
building condition (outsideof hotcells) was excellent.
Indicationsof a labelling program,configuration
I_aqlemmt, and conduct of operations(procedures
posted, criticality limits posted, emergency actions
posted, systems operable,inventory tagsinplace)
were evident, In addition,interviewswith
_taqlemmt and _rs confirmeda commitment
to conductof operationsprinciples. Facility upgrades
me w.heduledand fiuuled(fire safety improvements,
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if

Figure 4.2 Sealed Fuel Storage Canisters in the K-West Basin
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racks ou topof debris piled on the floor. F_luipmmt Equipmmt is monitoredand in excellmt condition
removaland renovationare in progress in B- andI)- and all materialsare propedy stored in basin racks.
Cells.

4.4 PNL Building 325 4.6 Fast Flux Test Facility (FFTF)

A walkdown of the facilitywith'the TheDeputyFacilityM--mge_andtheDOE
_, _ & Cou_liancePrograms,theGroup sitestaffaccompaniedthesub-tramou • walkdown
Leader,andtheDOE-RL Facih'ty_t=ivo was tour of the FFTF _ All fuel _ f_li_
comducted.Overall_ing (ou_deofthehot were touredwiththeexcepticmof the Interim
cells)was excellmL Indicationsof a labelling ExaminationandMaintmmnceCell(XEM)whichwas

configuration_t, andconductof expedencinga temporaryelectricaloutage.Allfuel
operations(proceduresposted,criticality limits tmsfml ;mthe reactor vessel,i.e.,withinthecore
posmd,_ actimmposted,systemsopmble, andImtwemthecoreandIn-VNsdStorageModules,
inventory tags in place) wm'eevidmt. In addition, areaccomplishedby three fuel handl/ng machines.
/me_ewswithmanN_mmt_ammm/tment Tnmfe. betwem the reactor vessel, the Interim
to comductof operatiomsprinciples. Facilltyupgmdm Decay Storage Vessel, the _ cell, and Fuel
are plmmedandfunded(P,LW symm, smtiqumat Stom_ Facilitym _ in aninertargon
equipumgrep_. mmosphemwia_kuom Io_fiug_ unms_ cu_.

One cellintheP,adi_ LaboraWry, Onlya singleammnblyistramffenudat a tinm.
B-Cell,was_ withdebrisandequipmemt, CriticalitycouUrolisprovidedby mechanicalmeans
etc., and d_ractm'ized by poor housekeeping in thatstorage locafions in swrage vessels ma/nta/na
practices. The Sh/eldod AnalyticalLabondo_ (SAL) critically safe fixed geometry. Therefore, evm if all
Hot Cells were in gememllygood ooadition with the storage locationswere filled, a criticalityevmt would
exceptiomof the left-most cell. This cell is not occur. The reactor and fuel storagefacilities,
ov_ withdebrisandcansofwasteandTRU storagemodules,overheadand polarcranesare
hsph,zanUy,m=kedinthe_U. ,eismimUyqualifiedforthedesignbasisearthquake

fortheFrrF(0.25ghorizouud,cc_maion).
4.5 PNL Building327 Thef_lity wa]kdowni_l.ded_Kio.

of the in-containnxmareas wh/ch includedthe

A walkdownofthefacilitywiththeManager reactoroperatingfloor,fuelhandlingmachines,
of NuclearEnginmmi_iand Testing,the Group transfercasks,interimdecaystoragevesselaccess
Leader, and theDOE-RL Facility _tative was plugs, hugmmmt tram, and polarcrane. Outsidethe
coaducted.OveraUhoumkeeping(outsidehotceUs) cmmiamem,the FueJ Stomse FatUity=d the

Maintmm_ and Stump Facility were touted. Allwas ex_ 1ndia_ion of labelling program,
contigumticm mmagmamt, comduct of opmztioms facilities were exceptiomdly well _ and

olemt. During the _ history of FFTF, there(_x_i.m., OSL/OSRL_uimposted, symmm
operable, nmtm'iaiconditioa exceilemt,inventorytags havebeen 13 fuel failures. Of these, 12 havebeen in
are in place) was evident. In additioe, intemews test assemblies and only one was in a Dr/vet Fuel
with nmaagemmt emxfirmed a eommitmemt to Assembly. These fuelassemblieshave been removed
umduct of opmatims principles. Facility upgmdm from the core. The spent fuel assemblies in their
areplannedand funded(stackmonitming, fire safety currentstoragelocationspose no ES&H vulnerability
Lmpmvmumm,Jmic mdym iu pmgn_), md_pmpomd__dryhSmimmompwiU
Building P,LW system is isolated, also pose no vulnerability since they will be placed in

Ovendlhotc=U_ ismdisfamo_ reeled,inerU_couminm.
exceptin F-Ceil. Excessivedebris, waste, md
_luii=e_ d=w areevidmLAl.ohish_o- 4.7 308 BuildingAnnex
levelsin accesm'blem oftho tmsememthave

resultedfroma buildupof mixedfissionproduct The sub-rerantoured the Neutron
activity in the vemilationductwork from cells D, F, Radiography F_ilityinthe308 Building Annex that
and Special Envirmmeatal Radiomeudlurgical mumins the TRIOAreactor. All the fuel has been
Facility (SERF). Waterqualityof the pool basins is renamed from the core and placed in alumimun
tmintai_d to better thandrinkingwaterspecificaticm storageracks located eitheron the walls ofthepool
butbasinlevels m not monitoredduring off-ehifls or on thebottom of the pool. Them m 99 in_liated
and weekends. Overallcleanlinessis evident, fuel elements,two irradiatedfuel-followedcontrol
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rods, along with two tmin'adiated fuel-followed gauge in the gallery. The WGAT thought that
control rods, and one unirradiated fuel element quarterlyreadingsdidnotprovide timely information
located in the storage racks. These racks provide a aboutpool level.
critically safe geometry. Waterclaritywas good and The basin level alarm module in the control
pH, ccmductivity,and activity are being monitored, room was in an alarmedcondition, and hadbeen for
Alpha, beta, and gamma monitoring above the some time. Therewasno tag or note on the module
storagepool was also in place. In general the facility explainingthe alarmingcondition. Waterlevel in the
was in good condition. Shielding blocks over the slug storage basin is expected to decrease over time
core prevmt any large objects from falling on the due to evaporation. Daily walkdowns of the
stored fuel. Records identifying the history and compartmentsadjacentto the basin verify that basin
location of each fuel dement are maintainedin the water is not leaking. The alarmingcondition in the
control room. The walkdown verified the controlroom was due to an improperalarmsetpoint.
informationprovided in the Draft Site Report.

Based on the walkdown, the WGAT
4.8 T-Plant identified a vulnerabilitydue to the frequencyof fuel

pool level monitoring at PUREX. The WGAT also

The sub-teamperformeda walkdown of the noted poor administrativecontrols regardingsystem
T-Plant canyon, spedficatly to observe the spent fuel status.
pool. The sub-tramwas accompmdedby operations PUREX personnel indicated that the
staff under the directionof the OperationsManager. frequencyof slug storagebasin water level readings
The T-Plant canyon is a radiation and a/rbome will be changedfrom quarterly to daily, and thatthe
cmltalaia_'cmm'es, tetpoint be re-evaluated to better ace,otmt for

Hmumkeepingin the canyon and around the evaporationand fuel uncoveringconsiderations.
pool was poor. Pieces of equipment, tools, bags of
trash,cobble materials,and considerabledebris 4.10 Burial Grounds
were inmmt in the canyon and dose to the edges of
ritepool. There was also debris on the pool surface A walkdown of the Burial Grounds was
and debris hanging from the pool cooling system limited to viewing the EBR-H casks that were not
above the pool surface. Facility personnel backfilled. The remainderof the RINM is stored in
commmted thatconsiderableefforthadbeen spenton containersthathave been covered with soil. Due to
the e,leanup of T-Plant canyon during the previous the materials being stored in casks or buried, the
two years. This effort includes upgradedlevel and team was unable to verify the amount of material

indications. Cleanup of the pool is stored. The WGAT did not identify any
cummfly tmdmway and cleanup of the canyon vuinembilitiesduring the walkdown.
¢oatinum.

The WGAT sub-team identified two 5.0 Conclusions
vulnembilitiee during the walkdown. The

vulmm,bilitieswere discussedwithand acknowledged Vulnerabilitiesidentifiedby the WGAT and
by the appropriatefa_lity DOE-RL representatives, site team are described below and included m

Attachmmt I (Vulnombility Development Forms).
4.9 PUREX They are presentedby facility, and do not represent

a prioritizationof the identified vulnerabilitiee.
Due to high radiation levels and other The following issues, although not explicitly
health mngi safety hazarde, the facility _ v_ths_mbilitim,_t institutional

recomnmuted that the WGAT defer its which have led to many of the identified
walkdown of the PUREX canyon, where the slug vulnerabilities:
storagebasinmgl the dissolver oells are located. The
WGAT agreedanddid not walkdown the canyon, but 1. Lack of characterizationof RINM.
did tourother portions of the facility with one of the
lead process eagineen. 2. Lack of classification of RINM and

The WGAT toured the main control room recognition of the consequences (rules,
and other matml stations. The WGAT observed the regulations, and laws) associated with the
dull re)ragebasinlevel inmummtation in a gallery resulting classification (NEPA, RCRA,
adjL_at to the canyon md alarm module in the CERCLA, etc.).
ecatml room. Water level is readquarterlyfromthe
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3. Lack of managementplansandpath-forward • Anotherassumptionis thatspent fuel can be
for the ultimate disposition and disposal of stored in existing locations and ultimately
the RINM. shipped to a geological repository, e.g.,

Yucca Mountain. This is depicted st the
Two site-widevulnerabilitieswere identified bottom of Figure 5. However, this path-

by the WGAT thatwere not associatedwith any one forward is not gummteed, because
specific facility but which are closely fled to the appropriate shipping containers and a
above institutionalissues. They are _annmarizedas geological gepo_tory are not yet available.
follows: In the

Over 805 of DOE's spent nucle_ fuel is
stored in various facilities on the Hartfordsite. If
this materialis not officially declaredas spentnuclear
feel to be held for futurereproeewingand use, the
public and its intervmors may request its
clamification as waste and require that its treatment
follow the emviromn_talregulationsof EPA, RCRA,
and CERCLA.

HAN-S-2 The classification tad planned ultimate
disposition of the fuel and test specimen materials
temporarily stored in the 200 West Area Burial
Gromds, or stored in other Hsnford facilities
awaiting shipmmt to the 200 West Area is based on
anumppmved interptmfion of DOE Order5820.2A.
Aim included in tiffsinterpretationis the assumption
thatWIPP is a viable and properrepositoryfor such
materials.

At Hmford, the path-forward for the
ultimatedispositionor disposal of spent nuclearfuel
md reactor _ nuclear material is uncertain.
Figure $ &owe a simple diagramdepictingpossible
flow paths for these materials. A brief discussion of
Figure $ concerns age providedbelow:

• Two eu_les of basic types of RINM
include: 1) RH-TRU (fuel pieces or test
epeciuem tuned in hot cells or the 200
West Area Burial Cnounds); and 2) Sl_
(e.g., fuels from N-Reactor, Single Pass
_, mui some commercial reactom
stored as spent fuel).

• There is an underlying assumption at
Hanford that RH-TRU can be placed in
interim retrievable storage and ultimately
_hipped to the Waste Isolation Pilot Plant
(WIPP). This is depicted by the top flow
path in Figure 5. However, this path-
fmward is not Ipummteed, because
Iqpptoplu_ shipping containers and the
WIPP itself are not yet available.
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meantime, it has been assumed that spent vulnerable until a clear path-forward policy is
fuel from facilities such as PUREX, will be articulated,and policy decisions are made.
packagedandshipped to the K-basins. This A summaryof the ES&Hvulnerabilitiesare
is a risky assumptionbecause the K-lhsins providedbelow. They are grouped by the facilities _
are no longer desirable for additional fuel assessed by the WGAT. No rankingor priority is
storageconsidering existing conditions, representedby the order in which they are listed.

• Another uncertainty involves individual $.1-$.2 100 Area K-East and K-West Basins
facilityplans for interimRINM storage. To
cope with such path-forwarduncertainties, Vulnerabilitiesassociated with activities in
some facilities are considering interim, the K-Eastand K'West Basins arise largely from the
facility-specific storage. For example, 1"- use of these basins for long-term storage of spent
Plant is considering interim, dry storage of nuclearfuel andthe decision by DOE to cancel plans
the PWR Core lI fuel until such time as an for feel rep_g. The original purposeof these
ammed path-forwardis identified, basim was temponwy storage of spent fuel prior to

reprocaming. They were not dmigned (nor
• The reproem_g pathwayrepreeentamother upgraded)for the long-termetorqe of the spent fuel.

uncertainty.Reprocesingbeforefinal No overallplandes_bes theavailable
digx_ camno longer be assumed due to options for the ultimate disposal of this spent fuel.
cunmtrestrictiom, intervmorlitiption, and Meanwhile, the spent fuel continues to deteriorate
facility _. during storage, and its precise condition and

radionuclidecompositionareunimowa.The
• There appearsto be a tendency at Hanford are contaminated,and the K-East basin has leaked

to declare fuzl materials RH-TRU because contaminatedwater to the underlyingsoil colunm oa
the pathwayto WIPP offers more _ty. mere thanone occasion. TRU waste is accumulating
Thisappmazhis basedonan interprmfion on the basin floor and in the filters and
of DOE Order $820.2A that has not deminendizers.
obtained DOE-HQ concurrence. While an m_on plan has been
Notwithstanding, at the Hanford Site, RH- developed based upon previous experience, the
TRU is perceived to be a preferable WGAT befieves a more efficient method of
classification. This could be due to the mCalmdationshould be evaluatedto avoid additional
Record of Decision for the HartfordWaste radionuclide release, high worker expmurm, and
Ea_tal ImpactStatement(F.,IS)which creationof significantwaste (some TRU).
says post-1970 stored TRU would be Eightvulnerabilitieshavebeenidentifiedfor
retrievedand sent to WIPP for disposal, the operationsat the K-East and K-West Basins.

The imtitutionsl controlof storedfuel is a concernat

• Intet_ retrievable gorage aim has both g basins. The lack of clear plmaing and
limitationson temporarystorageof the priorities for the final disposition of the speatfuzl
RINM managed as RH-TRU. Without a materitl, the frequsat organizational and permnnd
specified langth of time for interim storage, changes, and the lack of a project oqganizafionwith
amamptiom have bern made thatidmtified accotmtsbility for the evmtud remlution of E&k[-I
20-2,5years as the design life formost R[-L- concerns, presmt a significant vulmnbility.
TRU waste packages. With this time frame The condition of the spent fuel stored in the
nearingan end for some of the ft.,st waste sealed and unsealed aontainets in the K-Fast and g-
psckasm, sdditional vulnmbilitim and WeetBasinsisnotknown. As thereme mea4j
_ties are added. There are also indieattionsof fuel damageduringdischarge fromthe
I_ipping eonceras and limitations on N- and Single Pass Reactors, characterizationofthe
emaqx_ of RINM among the Hartford fuel's condition is needed in order to minimize
facilities, worker expmure and mvimnmmtal damageduring

fired disposal.
These path-forwarduncertainties form the Corrosion of spent fisel stored in unsealed

barn for the two site-wide ES&H vulnerabilities cylinders in the K-Fast Basin causes in_dag
identifiedabove. Informationfromthe other WOATs amounts of uranium, TRU, and fission products in
indicate that lack of a clear path-forwardmay be a the pool and pool sludge. This condition poses risks
DOE-wide vulnerability. DOE will continue to be
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of exposure to workers, accidental criticality, and from a spill in 1986 which went uncharacterizeduntil
radionucllderelease to the environment. 1993. The most recent accident analysis concluded

The recent OSR violation of the 225 g of that doses to workers and the public were,
=tPu accumulationin the sand filter backwashpit of respectively, 1.5 and3 timesPNL accidentguidelines
105 K-East Basinand the ensuingUSQ havecreated for a postulatedseismic event as a result of the 1986
a major concern regarding the likelihood of a spill.
criticality evmt. The resolutionof the USQ is a key
to the initiationof the encapsulationprogram. Additionalvulnerabilitiesas a resultof the lack of an

The high concentrationof plutoniumin the updatedand approved safety basis involve all three
K-East Basin results in the creation of TRU waste facilities. Since the facility draft SARs for 324/325
from the ion exchange packages. Hydrogen are currently unfunded for completion or
gmemtion through the degradationof organic resins implementation, PNL has unilaterally implemented
and hydrolysis of water may lead to possible revised OSRs associatedwith the draft SARs. While
flammable or explosive concentrations. The lack of the revised OSRs are most likely more conservative,
a disposal planand method of storing these packages without formal independent review all ES&H
results in a significant hazardto the workers, elemmts may be potentially impacted. In Building

The planned encapsulationof the corroding 327, PNL has committed to providing TSRs, but
fuel has the potmtial for increased exposure to there is no commitment for an updatedSAR. The
workenandreleasesto theenvironment.Increased finalvulnerability associated with this underlying
buurdemon filters and demineralizersand on their cause is the lack of a completed seismic analysis for
cleanup sad disposal would resultif alternativeplans Building 327 which could lead to uncharacterized
to minimize the spread of contaminants are not consequencesnotcoveredby the currentauthorization
developed, basis.

Basin leakage due to the deteriorationof the The second underlyingcause which has led
K-F.atstBasin discharge chuteconstructionjoint has to threevuinerabilltiesis the failureto havea defined
occurredbetwem 1975 and 1980 and again in 1993. path for final disposition or disposal of RINM and
Failure of the original watesstop in thisjoint and the other hazardous materials. The isolation of the

seismic inadequacyof this constructionjoint in both RadioactiveLiquidWaste (IU.,W)System in Building
the K-Eastand K-Westbasins presenta vulnerability 327 has resulted in a reduction in decontamination
to thz en_t by the release of radioactive efforts and apotentialthreatto theenvironmentfrom
smtzfia_, the runoff of potentially contaminatedwater. While

Tritium ctmceatrationsin monitoringwells Buildings 324/325 are also affected, they each have
ad_jacemtto the K-East Basin and near the Columbia temporary holding tanks which preclude this
River shoreline me appmsching the DrinkingWater vulnerability.
Stmulm'd source limit of 20,000 pCi/t. It is The second vulnerabilityassociatedwith the
reasonable to resume that the K-Fast Basin is a lack of a disposal pathway involves the significant
source. With observed mCs andmSr radionuclides quantifiesof fission productsin dispersibleforms(Cs
which accompany leeching coolant from the K-East andSt) temlx_rarilystored (co-locatedwith RINM) in
Rss/n, a resultingvulmn'abilityexists to the public Hot Cells in Building 324. These materials
and theeuvironmmt, represent a potential release hazard to the

mvironment, public, and worker since they are not
$_3-$.$ ]P_, 324/37£/327 packagedor contmerized.

The thirdvulnerabilityassociatedwitha lack
F,./ghtof ,thenine vuinerabilities associated of approveddisposal pathway for RINM has caused

with activities in _'he PNL facilities (Buildings a backlog of RINM at Buildings 324/325/327.
324/325/327) can be tracedto twounderlyingcauses. Coupled with the backlog is a lack of institutional
The firstis the lackofanupdatedapprovedsafety controlswhichhasresultedin unsatisfactorystorage
basis.The secondcame isthefailuretohavea conditionsofRINM andotherHAZMAT inthehot

defined pathfor finaldisposition or disposalofRINM cells. Materialshaphazardlystored in hot cells may
and other hazanimmmaterialscurrentlytemporarily compromise some aspect of the authorization basis
stored in Buildings 324/325/327. such as blocked floor drains, blocked ventilation

Six vulnembilities identified in this review ducts, etc. As a result, all ES&H elements may be
could be tracedto the lack of an updated,approved potentiallysuspect.
safety authorizationbasis. The first vulnerability is Finally, one additional unrelated
due to the unresolved USQ in Building 324, B-Cell vulnerability was identified as a result of the
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_t. Unzharactzrized mixed fission pmdum The WGAT identified four ES&H
have accumulm_ in the hot cell ducts in Building vulnerabilities. The primary concern is for the
327 (D-, F-, and SERF Cells). This accumulationof structuralSoundnessof the fuel pool walls duringa
mchamztm'ia_ mixedfission productshas resultedin seismic event. Leakage has already been identified
excessive radiation levels in access/He areas, due to a crack in the wall between the fuel pool and
Additionally, a possible criticality event could exist the railroadtunnel. The crack runs from the top to
since the accumulationhas not been characterized, the bottom of the wall, and a puddle periodically

accumulatesat the base of the wall. Also, a seismic

5.6 Fast Flux Test Facility (FFTF) analysisof the fuel pool walls indicates that the
structureis mmc_tibleto damagefromthe level of

Should FFFF be shutdown due to lack of eerthqualceexpected at Hanford.
mission, adequate funding must be provided to A walkdown of the canyon identifieddebris,
maintainthespentfuelstoragesystemin a safe extraneousequipment,andtoolslocatedinthepool
condition until the spent fuel is transferredto dry area. The amount of equipmmt and debris in and
storagecasks. The lack ofproperfundingcould aroundthepoolindicatea failureofthefacilityto

establish controls to prevent foreign matter fromresult in operational breakdowns of systems
maintaining the sprat fuel molten sodium. These mtm.ingthepool.
brmkdownscould lead to an increasein vulnerability
to firm and to mleum of fission materials. 5.9 PUREX

5.7 308 Building Annex Becauseno visblep_-forward exim forthe
Single Pass Reactor andN-Reactor fuel, PUREX is

The NRF TRIGA will be a spent fuel forced to plan for continued, extended storage.
storage facility until the stored fuel is transferredto PUREX utilizes a process cell that was not originally
drystorageandshippingcasks.Thefacilitywillnot designedor analyzedforspentfuel storage,e.g.,
have mandated safety requigenMmtssince the pool strm:turesand systems. Because of hazardous
Technical Specifications for the TRIGA reactor do conditions in the canyon, PUREX managers are
not apply to spent fuel storage. The facility namt forced to make decisionsconsidering the balance
have approved OSRs or T_hnical Safety between ALARA, worker health and safety, and the
Requirements(TSRs)forcontinuedsafe operatiom, proper(:areand handlingof spent fuel. Unless DOE
Due to lark of mandated operation requirements, can provide a viable path-forwardand clear policy
system failure is possible, for retrieval, packaging and shipmmt of such fuel,

TRIGA fuel is proposed to be shippedin dry DOE and PUREX will continue to be vulnerable inthe ES&H area.
storage casks to the 200 Area for interim storage on
• o_-retepad. No agreementsorapprovalsarein The WGAT identified several ES&H
placethatverifythattheshippingandstoragecasks vulnerabilities.The WGAT was toldthatthe
would be _le at the 200 Arm. frequency of monitoring slug storage basin water

levelisbeing changed from quarterly to daily, and

5.8 T-Plant thatthelow-waterlevelsetpointisbeingre-evaluated.
ThefourbasketsofSinglePassReactorfuelareonly
supportedfromonerailandtheyokeassembliesare

Because no viable path-forwardexists for the corroded. These conditions convince PUREX
PWR H spent fuel, T-Plant is forced to plan for personnelthatthe fuel canonly safely be moved once
commued, extruded storage. T-Plant utilizes a more. Both the Single Pass Reactor and N-Reactor
process cell that was not originally designed or fuel appear to be damaged and corroded, and it is
analyzedfor spant fuel storaBe, e.g., pool structures apparentthat fission product, uraniumor plutonium
andsystems. Became of hazardousconditionsin the materialcould have been released.
canyoa, T-Plant managen are forced to make

decim'mmc_midming tim balance bmwem ALA_, 5.10 Burial Grounds
worker health and safety, and the proper care and
handlingof spent fuel. Unless DOE can provide •
viable path-forwardand clear policy for retrieval, Because no viable path-forward exists for
packaging and shipmmt of such fuel, DOE and 1"- fuel elements, fuel fragnamts,andtest specimens, the
Plant will continue to be vulnerable in the ES&H Burial Grounds are forced to plan for continued,

extended storage. Unless DOE can provide a viable
area. path-forwardand clearpolicy forretrieval, packaging
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and shipment of such fuel, DOE and the Burial
Grounds will continue to be vulnerable in the ES&H
iriS.

From a review of RINM storage in the
Burial Grounds, it was concluded that the

vulnerability is primarily in determining the length of
time that material will be stored and verifying,

through conduct of safety analysis, that containers
and methods used will assure an adequate level of
safety. Discovery of fuel materials stored in other
Burial Grounds supports the conclusion that an
accurate inventory of RINM does not exist for Burial
Grounds at Hartford, representing another
vulnerability.
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IDAHO NATIONAL ENGINEERING LABORATORY

PREFACE

The Secretaryof Energy's memorandumof validation of that site's responses to the WGAT's
August 19, 1993, established an initiative for a Request for Information on spent fuel storage
Department-wideassessment of the vulnerabilitiesof vulnerabilities. Sixtzea facilities, managed and
stored spent fuel and otherreactor irradiatednuclear opem_ by thesite's threecontractors,EG&GIdaho
materials011NM). A ProjectPlan to accomplish tiffs Inc. (EG&O), Argonne National Laboratory- West
study was issued on September 20, 1993, by the (ANL-West), and Westinghouse Idaho Nuclear
Office of Environment,Safety, and Health (EH-10). Company (WINCe), were conaldered in the review.
This plan established responsibilities for laboratories As part of the assessment, the WGAT conducted
and personnel esseafial to the study, and created a walkdowns of all 16 facilities, performed documeat
Departmmt of Energy (DOE) Spent Fuel Working reviews and held extzmive discuesiom with site
Group(SFWG)to manage the study, personnel. As a result of the WGAT evaluations,

This report was prepared by the Working discussions, and walkdowus, a number of facility-
Group _t Team (WGAT) assigned to the depeadeat vulnerabilitieswere determined. Many of
Idaho National Engineering Laboratory (INEL). these vuinembilities were previously highlighted in
Results contained in this report will be reviewed, the two Site Team Reports thatwere reviewedby the
along with similar reportsgeaerated by other SFWG WGAT. The Site Team Reports were found to be
membersusigned to otherselected DOE sites. The complete, factual, and quite helpful to the WGAT.
DOE SFWG will assemble the final report to the Suggestions for improvememts to the Site Team
Secretary on spent fuel storage inventory and Reportswill be incorporatedinto _herevisions to the
vuinerabilitiesby November 20, 1993. reportsto be published subsequemtto the publication

of this WGAT report.
EXECUTIVE SUMMARY

From consideration of these specific vulnm-abilifies,

A large fraction of the non-productionand the following broadconclusions regarding spent fuel
naval spent nuclear fuel, under the control of the storage at INEL can be drawn:
Department of Energy, is currently stored st the
INEL. The hundreds of metric tons of spent fuel While there appearto be no immediateand
comes from university reactors, commercial and clearly significant safety concerus for
industrial reactors, DOE-owned and operated Department workera or the general public
reactors,otherU.S. Governmentownedreactors,and nor any immediate and clearly significant
foreign reactors which have used U.S.-origin fuel. eaviromnental concerns arising fromany of
The variety of fuel and cladding types are the facilityvulnerabilities, thereisageaeral
considerable and include zirconium clad, stainless theme of increasing vuinerabilities at the

steel clad, graphite matrix, and aluminum clad. INEL site. These stem froma combination
Specific sources include the fuel from the damaged of concernsin performingday-to-dayfacility
TMI-2 nuclearpower plant, graphite fuels fromFort activities: (1) without an over-ridingmission
St. Vrain and Peach Bottom nuclear power plants, and (2) without a clearlyunderstoodplanfor
andfuel from the Light WaterBreederReactor. The disposal and/or conditioning. Without an
fuels also vary in enric_t and bumup; some fuel over-riding mission, there is no
in damaged. In addition, the storage facilities vary progmmm_c ovmenhip of some of the
significantly from modem dedicated fuel storage spent fuel and therefore reduced visibility,
pools to facilities originally not designed for fuel priorities, and resources. Without a clearly

understood plan for disposal and/orstorage, built 40 years ago. These variablesoffer a
unique challenge for storage management and for conditioning, ambiguities arise that make
storage vulnerabilityassessment, decision-making and effective management

problematic. Componmts of this ambiguity

The INEL Working Group Assessment Team include: fuel disposition requiremmts that
(WGAT) visited the site during the week of October are uncertain,incomplete characterizationof
18, 1993, where it conducted an evaluation and spent fuel waste types, and ill-defined
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processing options and f_el transportation according to the protocol of the SFWG as described
mechanisms, in its ProjectPlan and i. its Assessment Plan so that

the summaryconcluJiom andidentifiedvulnembilitim
There has been a gradual, but significant arecomparablydetailed, defined, and describedwith
deterioration of those barriers designed to the _unmary conclusions of other teams at other
prevent the release of nuiionuclideainto the sites. The WGAT is chartered in its final
worker and public mvironment, principally rmponalbilitiu to uaemble a vulnerabilityreport for
from corrosion of bemer materials, the Secretary. Another objective of the WOAT visit
_ially aluminumcladding. A numberof is to emmte thatsite representativmplay key rolm in
facilifim are also not miamically qualified the process and are therefore fully cognizant, if not
and were not designed to be long-term in full _, with all conclusions.
storage facilitim, thereby, rale_g the level
of_ concern.Ofthepomtialulveme 2.0 FACILITIESAND INVENTORIES
conditionsconsideredduringthisSpentFuel
Initiative, namely, criticality, mdionuclide Omendly spmking, manyof the INEL SNT
material relmm, radiation expmum, and stonqle facilities, were built in the 1950's. Them
institutional control failure, the mint facilities are ¢urrmtly candidatm for neu-tmn
significantappearto be radionuclidematerial retirement. Figure I depictsthe geaeml layout of all
release (and its effect on the worker andthe the wet and dry storage facilities at INEL. In
eavironmmt) and institutional control Appendix B, Table B-I providm a general overview ,
failurm. Over the next decade, thz of these facilitim along with retisementdatessmtawd
comiderable efforttoprevmt thz former by INEL. Thistable aim delineatm whetheror uot
will require sigaiflcmtly more attmtion to the facilitim me be upgradedto extend their design
and resomem for the latter, fife ted whether or not the facility meets prmeat

standetds. Table B-2 mammaflzm the existing
While the WGAT recogn/zm that planning for thz invmtory and the storage capacity for all SN'F
rmolutionof _ent nuclear fuel m for the INEL storage facilities at INEL.
site, involving the three M&O contractors, is in Both kinds of facilitim me operated by
profmm (Note, for emunple,'interim Reportof the EG&O and WINCe. ANL-W only maintalm dry
INF2.SpmtNuclearFuzlCeamlidetionTmkTeam', facilltim for SNF storage. For each of thz
a Predecisional Draft Report, WIN-367, October contractom, the following facilities were visited by
1993), WGAT aim norm that this plmmingfocus is membersof the WGAT. Fuel andRINM inveatorim
long-term and in mine cams, not directed to were checked and the poteutial for vulnembilitim

the advene conditiomthatneedto be wereexamined.
eddmmd in the 1-5 year timeframe, which is the

timingfocusof thisvulnerabilityameummt. Long- 2.1 EG&G (EG&G IDAHO, INC.)
termplmming(4oyear.)willbedevelopedin
to amare that decisiom made in the 1-5 year
timefrmae me being drivm by round long-term 2.1.1 TAN Pool (Test Area North Pool)
strategy in the q_mt nucle, r fuel (SNF) mmqemmt
md resource allocations. Dmaiption:

1.0 OBJECTIVES At the Test Arm North (TAN), twoarm
are in use for momge of spent nuclearfuel. Throe
ate the TAN-607 storage pool and the TAN-607The objective of this visit by the WGAT to

the IN'EL was to receive, evaluate,md validate storage pad (Speat Fuel Cask Teeing StoragePad)
information assembled by reprmmtativesof the site located close to the TAH-607 Hot Shop. Them me
with respect to storage of spent fuel snd RINMs at sevend other facilitim atTAN thathave bernused or
each of the 16 storage facilities at INEL. From this can be used to support spent fuel storage activitim,
infomation and from obeervatiom made at the site, includingthe TAN-607 Hot Cells.
the WGAT was to determinepotmtial vuinembilitiee The TAN-607 pool for r,oring radioactive
mmciated with the present storage of RJNM (see materialsis located edjtumt to the Hot Shop. This
Appmdix A), and report theirfindingsfor facilitywasmnstructedinthe1950's.Thepoolis
_t comideration. In doing m, the WOAT unlined and is 21 m (70 fl) long by 14.6 m (48 fl)

wide by 7.3 m (24 ft) deep. It does not comply withaim had the objective of conductingthisa_meat
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leak detectionandcontrol requirementsspecified for Purpose/Operation
new pools. The pool is connectedby an underwater
pm_eway to the pool vestibule located in the Hot A recentreview indicates thelayoutmightbe
Shop. The wall of the HotShop extendsdown 1.5 m revised to locate a total of approximately 12 casks.
(5 ft) into the pool to shield the pool from radioactive Five casksare presentlylocated on thepad. It should
murcesintheHotShop.Radioactivematerialscan be notedthatthefuelin thesecaskscannotbe
eater the pool by underwatertransfer or by being transportedto mother location, except locally atTAN
li/hmdby crane throughdoubledoomon the west side with the transporter. To transportthe fuel requires
of the facility. A pool transfertruck,meamu'in8 4 m unloadingfrom the storase caskand placementof the
(13 fl) long by 3.4 m (ii/i) wide, is used to transfer fuel in a transportcask. The continuedability to use
mdimctive materialsbetweenthe poolvestibule in the the THS is considered important for future RINM
TAN Hot Shop (THS). Materialsare loaded on or consolidation plans.
off the tmmfer _ using the Hot Shop overhead
crane and manipulator or cranes within the pool Inventory
facility.

This facility contains the following types of
_Operation Spent Nuclear Fuel:

At present, the TAN storagepool is loaded • VEPCO
to about 80 percent of availablecapacity with Three * DRCT
Mile Island- 2 (TMI-2) fuel debris, commercial fuel • EMAD
tad othermaterials. A _ analysis for limits * Turkey Point B-17
oa pool floor loading peffmmed at the _ of the
TM[-2 core debris canisterstorageactivi,y indicates The fuel is chan_terized as 38 fuel
present floor loading approachesallowaF_lelimits, assemblies and 24 consolidated canisters from Surry

and Turkey Point.
Invmtory Total End of Life Uranium for this facility

is 38099.957 KS. (38.1 MTHM).
facility containsthe followingtypesof

SpentNuclear Fuel: 2.1.3 MTR - Canal (Materials Test

Reactor Canal)
• TMI-2 CoreDebrm

• LOFT (Center, Square, Corner & Fines) Description

• Loose Fuel Rod Storage Basket (LFRSB) The Test ReactorArea (TRA) has spent fuel
stored at three locations. These are TRA-603

• Drmdea Mater/als Test Reactor (MTR), TRA-660 Advmcod• Peech Ik_m
• H.B. Robinson Reactivity Measurement Facility (ARMI_ and the

In the TAN pool there are 342 cmfistersof Coupled Fast Reactivity Measurement Facility
TMI core debris;14 PWR-likeLOFT fuel assemblies (CFRMF), and the TRA-670 Advanced Test Reactor
sad flare and test assemblies ofpartialfuelrodsand (ATR).

TRA-603 MTR stores spent fuel in a canal
piecm of _ BWR and PWR fuel. located in the basementof the MaterialsTest Reactor.

Total End of Life Uranium for this facility The canal is 2.4 m (8 R) wide, 5.5 m (18 fl) deep,
is 85414.4 Kg (85.4 MTHM) and extemdsin length for 24.7 m (81 fl). The canal

is stainless steel lined, is not seismically qualified,
2.1.2 TAN Dry Storage Test Pad anddoesnot haveany radiationleakagemeasurement

capabilities. Most of the canal is accessible only to
_p/ion a 2-ton crane for transport.

The TAN dry storagepadwas comaructedin Purpese/Opm'afion
1985. The pad dhnensions are 12.2 m (40 ft) by
28.7 (94 fi). The currentlayout is for 8 spent fuel The MTR canal is an older facility designed
_ragecwb. to support MTR Operations mission. After

completing the MTR mission, the canalwas used as
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an experiment handling/working facility for Power ARMF and CFRMF are similar critical
Burst Facility (PBF) support, f_ilities used for precision meamm_mentsof reactor

The canalwas used as a test inspection and physics parameters. They aredesigned to have large
assemblyarea for the PBF Severe Fuel DamageTest statistical weights for fuels and poisons, to be
Program. The experiments were made of mechanicallystable enough to provide reproducible
commercial fuel pins, PBF Driver Core Rods and reactivity measurements, and to have sensitive
other experimental fuel and were occasionally instrumentationfor meamtringvery small reactivity
shrouded in materialsnow classified as hazardous, effects. The facilities are swimming pool reactors
The tests damagedthe fuel to the extent thatthe test with light water moderatedcores made up of plate
constittumts could only be separated by chemical type fuel elements containinghighly enrichedU-235.
methods. Productsof the damaged-fuelexperinmntA These reactors, along with the neutron
are stored in the canal, radiosraphy facility, share a single canal inside a

hi.-bay building. The roof i; composed of steel
Inventory deck,the walls are 8 inch hollow-c.on_te block and

the floor is reinforced concrete. The two small
This facility contains the following types of reactors with fueled cores and the neutron

Spent Nuclear Fuel: radiographyfacility occupy most of the canal space.
107 umisten of scrap feel from PBF tests

thatinclude fuel of the following types: Purpose

• Severe Fuel Damage The ARMF was used for nmmtringreactor
• CANDU spectnun and resonance integral cross sections of a
• I-Ialden wide varietyof materials, andalso fornondmtngtive
• MAPI testing of reactor fuel and control rods.
• PBF The CFRMF was used to measure fast

• Saxton neutron fission product captureeffectsand for fast
• Peach Bottom reactor dosimetrydevelopment. AJumciatedwith the
. HBR CFRMF is a precision neutronradiographyfacility
• PCM and a capsule transfer (pneumaticrabbi0 facility for
• LOFT performingneutronactivationexperimentswith short
• LLR rivedisotopes and forassaying fornanogramlevels of
• MetallurgicalMounts fissile material using a delayed neutron detw,tion
• LOCA system.
• NPR comfits
• KIA Opa'ation
• WFRP

• OPTRAN The ARMF typically operated at a power
• Gap Con level of 1.0 kW or less. The CFRMP typically
• TC operatedat 100 kW. However, no programmaticuse
• EI is planned for these reactors. In FY-1995, the

TotalEndof Life Uraniumfor this facility facility is scheduled for inactivation, which will
is 256.4 Kg (0.26 MTHM). iucluderemoving the highly enriched,aluminumclad,

The fuel can be characterizedas rods or MTR-type reactor fuel. The ARMF core loading
pieces of rods from special test reactor and some contains 28 fuel elements, and the CFRMFcontains
comnm_ial fuel used in PBF experiments. 32 fuel elements. There arealso some miscellaneous
Approxima/tely 30 different fuels are stored in the fuelbearingexperimentsand two sparecoreelemeaW
MTR canal, stored in the canal grid and one spare fuel insert in

theexperiementholder.
2.1.4 ARMF/CFRMF Canal (Advanced

Reactivity Measureme Inventory

Measurement Facility Canal) Tlds facilitycontainsthefollowingtypesof

Description Spent Nuclear Fuel:

• ARMF Fuel
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• CFRMF Fuel • PBF Driver Core
• Fuel Elemmt lmem
• U Metal from CFRMF Core This is composed of 2415 intact rods from
• Misc. Fuel Capsules the driver core. TotalEnd of Life Uranium

for this facility is 561.6 Kg (0.56 MTHM_.
total End of Life Uranium for this

f_cili_ is 231.2 Kg (0.23 MTH]_ 2.1.6 ATR Pool (Advanced Test
Reactor Pool)

2.1.5 PBF Canal (Power Burst FaciliW

Canal) Dmmption

The ATR working md storage canal,
tmu_ cmd, ud _ AdvmscedTest P.mctor

ThePER-620 Power BurstPac_h't7isahigh- Critical(ATRC)Facilitycanalareallconnectedwith
bay,ou storybu/Id/ngequivalenttotwoswriesin _em bulkheadswithinflatableseals.Allof
height. The roof is compeud of _ deek on s_eel throe canals will be 100 percent utilized with fuel
columns with insulaticm. The walls are 8-inch from ATR end for experiment and ahippinl-cask
hollow_ block with a _ and steel handling as loag as ATR is in opmation, projected
frame. Seismic analysis of the building and canal throughthe year2014. The ATRworking andstorage
show.thatboth meet mim_ code for Zoae 3 events, canal is 2.4 m (8 feet)wide and3.7 m (12 feet) long
The canal is _ to the operatop reactorvemel and adjacemtto the reactorvessel. The ATRC canal
througharemovabledoor,wh/chisequ/ppedwithan is3.0m (I0feet)wideand9.1m (30fee0long.All
inflatableseal.Thecanalhas•dampsection(37fee/) canalshavea6.Im (20fee/)workingdeplh,except
to provide shielding for amk loading and routine fora deepse_ioninonemd oftheATR working

forthein piletube,v/n/ohheldlest canalthatis$.Sm(19fee0deeper_=n theboetom
qaginam in the PBF ooze. The canal is 16 feet long, of the working canal.
8 feet wide, and 19 feet deep. The PBF driver cmu,

of 2,415 SS clad uranium dioxide and INalm_Operatien
zttcoamfuel p_ is mmed in two fuel stomp racks
in thePBF canal. "flw fum pins me stored in The ATE creatme reactormviroummtto
vadous-s/zed_. Thetwostoraprackswith studylheeffectsofradiationon matedalsandE_els.
their amocismd s_unic rmuainm occupy dte mtinD Th_ trots _ how f_ls real _ rm_
floor qm_ of tl_ slmllow _ of thmcmml. The whm bomlmd_ by mmms of _ md pmma
canal is i_ _pliaace with the tuquimmmu of rays in high-preuu_ and high-4mmta_m_
DOE Order 5480.6 which refers to omatitiom.
DOE Order54110.5fora fuelstoragefadlity.

Thisfacilityconlainsthefollowingtypesof
TI_ PBF was initiallydm_oped to perform SNT:

tern of _ fimis in comditimmoflu' titannonml

geac_ operations(off-omuml ovmts). Since the mid • ATR Pud Elemmts
1980s, aeveralof the facilities at the PBP area have • _t_ Tra/ns
been _ae,:_t-,,,;w,,_ and modified to supportwaste
mam_emmt ac,ivitim. The total end of life cranium for this facility

is not well dofitaglsincoit is anoperatingfacility that
Opm-ati_ dora not monBsprat fua. Tim mmmt of unmium

not in the _ivo fuel cycle is typically less than 100
Th, facty hasbumpUg inopemion gg.

shutdown.

2.2 ANL-W (ARGONNENATIONAL
LABORATORY- WEST)

"l'nisfacilitycontainsthefollowing types of
Sprat Nuclear Fuel:
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The programmatic mission for Argonne characterizationchamberlocated above the hot cells
National Laboratory - West includes developing will be available for use in 1994.
advancedreactors,fuelfor advancedreactors,

characterizing fuel types, and Inventory
developing/demonstrating technologoes for
processing/recycling metallic reactorfeel. This facility contains the following types of

SNF:
2.2.1 HFEF (Hot Fuel Examinations

• EBR II FuelFacility)
"FFTF

Descr/pfion Fuel stored in HFEF can be categorizedas:

I-IFEF,which went into operation in 1975, • 90 EBR II Subassemblies
consists of two heavily shieldedcells of high-density • 1700 EBR II Elements
concrete, 21 workstationsequippedwith master/slave • 257 FFrF Elements
manipulators,and four-footthickleadglass windows.
The main cell, which has an argonmnosphere, is Total End of Life Uranium stored in this
used for work with such materialsas plutonium and facility is about 1.0 MTtDd.
sodium thatcould react chemically in air. The cell is
designed for vertical handling, cutup, and
examinationof experimentsup to 30 feetin length. 2.2.2 RSWF (Radioactive Scrap and
All in-cell equipmeat has been designed to permit Waste Facility)
remoteopemion andmin_mnce.

A 250 kW TRIGAreactor is located in the Description
basement of HFF for neutron radiography or
tomogrephy of hot or cold materials. Other features The RSWF consistsof a rectanguhu"arrayof
of _ include a data acquisition system, a about 1200 vertical, carbon-steel lined pits in the
micrometer, andfacilities for decontaminating ground. A wide variety of radioactive scrap and
and repairing hot cell equipment, w_te, packaged with an equally wide variety of

packaging schemes, is in storage in about700 of the
pits. Occupiedpits are seal-welded closed.

Examinations conducted in the HFEP Purpose/Operation
provide data that are msential for _'g the
performanceof fuels and materials irradiatedin the Presently, about 1000 EBR-II fuel elements
EBR-II,TREAT, FastFluxTestFacility(FFIT)at and 500 blanketelementsarein RSWF awaiting
Hartford, Washington, and other DOE reactor _g. Planned fuel _e capacityis about
facilities. 400 subassembly equivalents. The RSWF has an

interim RCRA permit to store mixed hazardouswage
Operation and is being upgraded. The facilityis beingprovided

with new carbon-steelliners and cathodicprotection.
Nondestructive in-cell examination Also, the contentsof some pits arebeing rep_kaged.

capabilities include macro viewing andphotography, Active cooling is not requiredin RSWF.
weighing, precisiondimmsionalsurveys, gamma-ray
spectroscopy, eddy-current testing, neutron Inventory
radiography, and fission-gas sampling and assay.
De_'tu:tive euminafion capabilities include in.cell This facility contains the following types of
equipment for cutting g)ecimem from irradiated SNP:
hardware or fuel as well as preparationofsamples
for physical testing, chemical analysis, or • EBR I
micrmcopic examinations. • EBR II/LMR

Most recently the air-atmosphere
decontaminationcell has been used to examine and Fuel stored in facility can be categorizedas:
characterize waste destined for the Waste Isolation

Pilot Plant (WIPP)inNew Mexico. A new waste
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• Canisters,Subassemblies,Elements,Rods- 2.2.4 EBR - II (Experimental Breeder
Approximately15,000 Reactor-II)
Units

Total End of Life Uraniumin this facility is Description

7 MTHM. The EBR-II plant consists of a sodium-
cooled reactor with a thermal power ratingof 62.5

2.2.3 TREAT (Transient Reactor Test megawatts (MW), an intermediate closed loop of
Facility) secondarysodium,anda steamplantthatproduces19

MW of electrical power through a conventional
Description turbine generator. The EBR-II core can

accommodate as many as 65 experimental
The Transient Reactor Test Facility is a subassemblies for irradiation and operational

uranium-oxide-fueled,graphite-moderated,air-cooled reliability tests, fueled with a variety of metallic and
reactordesignedto produceshort,controlledbursts ceramicfuels-the oxides,carbides,or nitridesof
of neutrons, uraniumandplutonium,andmetallicfuelalloyssuch

The TREAT reactor contains about 360 as uranium-plutonium-zircenium fuel for the IFR.
zirconium clad fuel elements, each 10.1 cm (4 Other subassemblypositions may contain structural-
inches) square and approximately2.4 m (8 t) long, materialexperiments.
made of graphite with enriched uranium oxide
particlesdispersedthroughthegraphitematrix.The Purpose
TRF_Tfacilityhas 446 storagepits (dry)in the
floor, each of which can accommodate one fuel The original emphasis in the design and
element. At present, part of this storage space operation of EBR-H was to demonstratea complete
contains unirmdiated fuel which would need to be breeder-reactorpower plantwith on-sitereprocessing
moved to anotherlocation to __commod_tea full core of metallic fuel. The demonstrationwas successfully
load of irradiated fuel. Active cooling is not carried out from 1964 to 1969. The emphasis was
required. In addition to storage pits dedicated to then shifted to testing fuels and materials for future,
TREAT fuel elements, the facility has 17, 10-inch larger, liquid metal reactors in the radiation
diameter and 20, 24-inch diameter floor pits for environment of the EBR-H reactor core. It is now
storing test devices thatoften containirradiatedfuel. operatingas the IFR prototype.

l'mpo_Opa'atiom Operations

The TREAT reactor is designedto simulate Typical EBR-H fuel subassemblies contain
accidentconditions leading to fuel damage, including about 4.5 kg of total heavy metal in 61 elements.
melting or even vaporizationof testspecimens, while Normally about 100 fueled subassemblies are in the
leaving the reactoritself undamaged, reactor. Reference ahoy compositions are uranium-

10 wt. % zirconium, uranium-20wt. % plutonium-I0
Inventory wt % zirconium, or uranium-5wt % fissium. Present

operating plans are to discharge about 60
This facility contains the following types of subassemblies per year, with reactor operations

SNF: continuing through the year 2005. EBR-H also has
about 330 depleted-uranium blanket subassemblies

• TREAT Fuel Assembly that are discharged as they teach their flueace-
determined end of life. In addition, many

390 Fuel assemblies arc storedat this facility, ex_tal fuels have beenand arebeing irradiated
in EBR-H as part of a wide variety of programs,

Total End of Life Uranium stored in this includingprogran_ outside ANL. Whenexperiments
facility is .014 MTHM. are completed, these fuels are discharged, normally

forsubsequentexaminations.

Ongoing EBR-II tests of metallic IFR fuels
are part of the IFR program that involves a
demonstrationof advanced spent fuel processing.
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Inventory • 20,500 Pu Rods (Approx.)
• 7,700 U Plates (Approx.)

This facility contains 85 full/36 half EBR • 16,200 U Rods (Approx.)
II/LMR subassemblies.

Total End of Life Uranium for this facility
Total End of Life Uranium stored in this is approximately 5 MTI_.

facility is 17.5 MTHM.

2.3 WlNCO (WESTINGHOUSE
2.2.5 ZPPR Storage (Zero Power IDAHO NUCLEAR COMPANY)

Physics Reactor Storage)
The Idaho Chemical Processing Plant (ICPP)

The ZPPR reactor is a split-table critical facilities, operated by WINCO, contain five facilities
assembly that has been placed in non-operational for SNF. ICPP has identified 93 different spent fuel
standby status. The facility has a substantial types at the INEL and have grouped them unto 19

inventory of fuel in an adjacent storage vault. The potential waste forms. These forms along with their
ZPPR fuel is clad in stainless steel. The fuel has present locations are given in Table B-3 in Appendix
essentially no-fission-product content. Most of the B.
fuel is a plutonium-depleted uranium-molybdenum

alloy. In addition, some fuel contains enriched- 2.3.1 CPP-603 FSF (Underwater Fuel

unmium metal and some contains a combination of Storage Facility)
uranium oxide and mixed ummium-plutoniumoxide.
The metal fuel is in the form of small plates, and
oxide fuel is in the form of small rods. Fuel is Description

stored in canisters, and the canisters are placed in
openingsin concreteblocks.The presentstorage The CPP-603 underwater storagefacility
vault is able to accommMJt_ all the ZPPR fuel. consists of three storage basins and the associated

water treatment system and fuel handling equipment.
Active cooling is not required. The CPP-603 Ruins consist of three unlined concrete

pools (north, middle, and south) filled with water to

Pm'pese a depth of approximately 20 feet, which provides

The Zero Power Physics Reactor provides shielding against radiation sources in the pools. Thenorth and middle basins have concrete dividers to

reactor physics and safety data for any type of fast isolate fuel in adjacent rows and a manually operated
neutron spectrum reactor, from small space-power monorail system to support and transport fuelreactors to large breeder reactors. Each nuclear

handling units underwater from cask unloadingreactor to be studied is consmcted in ZPPR in a

large lattice framework that is split at the center, stations to storage locations and elsewhere. They are
40 by 60 feet and 21 feet deep, and are covered with

The reactors are built full-size, with the proper fiberglass floor grating. Aluminum-clad lead plate isreactor fuels andother materials, so that extrapolation
from the zefo-lmWer memmemmts to full-power installed over the grating for radiation shielding. The
conditions is readily achievable, two basins are divided into channels by concrete

beam spacers supported on piers. The spacers are 2

Operations feet high and 1 foot wide on 2-foot centers. Fuel is
suspendedfromthemonorailsin these channels.

Engineered safety features are installed in the
The facility has been placed in non- monorail system to prevent accidental criticality.

operational standby status. Engineered safety features include bumpers on the

Invmtory crossbars of the fuel yokes (hangers) to maintain a
sufficient distance between adjacent fuels to prevent

This facility contains classified Plutonium criticality. There is another set of bumpers above
and Uranium Fuel units, water. Although improbable, it is possible for fuel

handling units to come in contact when underwater

Fuel stored in this facility can be categorized components are broken, bent, or severely corroded
because of the long pendulum swing of the hangerItS"
arm.

• 21,200 Pu Plates (Approx.)
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The south basin is an open pool, 45 by 88 • PulstarBuffalo
feet by 21 feet deep. This buin uses aluminiumand • SNAP
stainless steel comlmrtmmtal racks resting on the • TRIGA (FLIP)
basin floor to hold the fuel. These racks store the • Tory-lZA
fuel elements in a critically favorable array by * AI
providing adequatespacingand isolationbetweenthe * ATR
fuel elements. Each aluminiumrack which contains * EBR-II
aluminumclad fuel has 92 storagepositionsthatare * Naval
made of six-inch schedule 40 aluminumpipe. Heavy
aluminumstructuralmembers fix the arrayof stomp Middle Basin
positionsvertically. C._nterto c_ter spacingbetween
positions is treater than eight inches. The sides of * Pathfinder
eadt rack are covered with aluminum mesh mcJk * SNAP
welded to the _ members. * SM-IA

The rainless steel rackscontainingstainless * SPEC (Orme)
steel and zirconiumcladfuel has 15 storagepositions * SPSS
made of 7.75 inch square tubes. The edge to edge * TMJOA(AI)
_tcin I betwem positionsis greaterth,, eight inches. * TRIGA (SS)
Each tube has a lid. The sides of each rack are • VBWR
covered with stainless steel screen welded to the * APPR (AGE-2)
structuralmemben. • BMI

The facility is unlined and does not have a * BORAX V
leek detection system or HVAC system for * Naval
radionuclidemnfmemeut.

North Baaln
Purpo

The CPP-603 Uaderwam' Fuel Storage * Naval
facility was initially built in 1951 tad lateraddedto
in 1959 for interimstorage of spentnuclear fuel. Total End of Life Uraniumfor this facility

is 1959.76 Kg (1.96 MTHM) which does not include
Opemtiom naval fuel.

The inventory of fuel storedin the CPP-603
Fuel movemmts at CPP-603, with the Basins can be catellorizedas:

exception of movements required to recover from
recent USQs, have been mmpmded since 1992 * 41 diffen_ types
Feuding a Type 2 restart authoriation. Fuel * Cladding Zr, SST, AI, canned anduacanaed
movememswere mmpmdedbecause of conmionand ,map
inventory mamqlemmt problems. Prior to these * Received msearly as 1959
recente_aneucm, operations;. CPP-603had bean * Fuel is hydride, metal, oxideandalloy type
minimalsince 1986 becauseanotherfuel storagearea • Sevend different fuel matrices
(CPP.666) began opmltion ;, 1984. Presently, FSF • 6.8 E7 total curies
is loaded to about 529;of capacity. * 3.6 E3 Kg total uranium

I

laveatory 2.3.2 CPP-666 FSA (UnderwaterFuel
StorageArea)

This facgity containsthefoUowingtypesof

Spent Nuclear Fuel: _ption •

South Basin The CPP-666 FSA is a modern tlfnderwat_
fuel storage facility. Built and brought on line in

• GETR filters 1984, ithas: (a) Stainless Steel (SS)-Iinedfuel storage
• HFBR besins with leak detection sumps; (b) a HVAC
• MURR system; (¢) basin water _ systems with
• ORR filtration, cation and anion exchange,chillml and
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ultraviolet light systems; and (d) adequate seismic • Univ. of Washington
capability. The FSA has six 31 ft x 46.5 ft pools, • MURR
two unloadingpools, two isolationpools, a I0 ft wide • Sh/ppingportPWR-C2-SI
transferchannel and an e_closed 16 ft x 43 ft fuel • ShippingportPWR-C2-S2
cuttingpool. All pools are 31 ft deepexcept for two * Navy
storage pools (41 ft deep) and the two unloading * ShippingportPWR-CI-S4
pools (36 ft and46 ft deep). The pools contain free- • EBR-II
standing spent fuel storage racks, which provide
critically safe spacing (atleast S-in between all Total End of Life Uranium for non-naval
adjacent positions). The cutting pool is currently fuels stored in this facility is 5618.37 Kg (5.62
empty.The 2556 fuel storagepositionsarecurrently MTHM).
46% full.

The Spent fuels stored here are from the Fuel stored in CPP-666 Basins can be
naval reactors, Advanced Test Reactor, High Flux categorizedas:
BeamReactor,EBR-II,andFermiDriver spentfuels.

The adjacent Flourinel Dissolution Process • 16 different type
(FDP) hot cell is fitted with stainless steel liner, * CladdingZr, SST, AI
overhead remote crane and remote manipulator, * Several different fuel matrices
several shielding windows, and associated
miner/slave manipulators. The cell is 20 fl wide x 2.3.3 CPP-603 IFSF {Irradiated Fuel

50 fl deepx 100ft longandhasdirectaccessto the Storage Facility)
FSA. The FDP is comidered a ,'aadidatefora spent
fuel canningandcharacterizationmission.

Description

Operations The IFSF is a remotely-operateddry storage

The FSA currently receives spent fuel by facility that was built in 1974. It was designed to:
tnr.k. Provisions forrail receiptswere designed into (1) meet interim fuel storage requirements prior to
the FSA, and the 130-ton overhead cranecanhandle reprocessing or final disposal, (2) provide dry safe

storage for fuels, and (3) maximize use of existing
rail car-sized shippingcontainers. However, the raft equipment and facilities. To meet the last design
spur needs to be constructedbefore rail shipments requirement, the IFSF was built as an extension to
can be made. Two 10-ton cranesare used for spent the CPP-603UnderwaterFuel StorageFacility. The
fuel and rack movements. IFSF is a canyon-type drystorage facility. This dry

Naval and other SNF fuel receipt storagefacility is designed to provide safe storagefor
projectionshave identified the need for significantly spent fuel from two commercial high-temperature
more storage capabilitythroughFY 2042. Projects gas-cooled reactors (HTGRs) and from the ROVER
are now underway to rerack three of the storage Nuclear RocketProgram.
poolsbeforethefirstpinchpointinFY 1996using The spentfuelis stored in 636 steel
taller racks with increased fuel demity. Additional

canisters, which are approximately18 in. in diameter
storagemy be neededbefore a secondpinch point in and 11 ft long. The canisters are constructedof 114-
FY 2002. in.-thick carbonsteel. The canistersare stored in an

Also, studies are curremly underway to eaclosed storagerack in a staggeredarrangement,on
evaluate FDP hot cell conversioninto I canning
facility with both underwater and dry transfer a 2-ft center-to-center spacing. The decay heat is

removed by a forced-flow single-pass air system that
capabilities, iscapable of supplying a cooling airflow hinging

from 0 to 17,000 cfm. The inlet air passes through
Inventory roughingfilters to remove dust and foreign materials

before entering the storage area. The exit air passes
This facility contains the following types of through prefilters and HEPA filters to remove any

Spent Nuclear Fuel: particulatematter, and is monitored to detect

• ATR radioactivity before being discharged through the
• ARMF facilitystack.
• HFBR
• Fermi Core I & H Operations
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TofacilitatetherequJn_fuelb_dlmgand 2.3.5 CPP-749 UGSF (Underground
storagetasks,thestoragefzdlityis dividedi-to Dry Vault Storage Facility)
severalfunctionalareas,including• caskreceiving
arm, acasktransferpit, a l_el-lumdlingcave,acrane l)esa/ption
maintenancearea, • control room, and a fuel storage
area. Special equipmmt in this facility for The CPP-749 UGSF consists of 218

performingspecificfnel-htndlingoperationsincludes undergrounddry vaultsthatwere builtin seven
• cask transfer car, a 15-ton crane, • manipulator, separateprojects between 1971 and 1987.
and a fuel transfercart. One hundred and ninety-seven vaults are

Inventory approximately30 in. in diameterx 20 ft deep.
The CPP-749 facility, consists of 47 Peach i

Bottom; 14 Fermi; and 157 newer-type, second-
This facility containsthefollowingtypesof

generation 136 30-in and 21 12-in storagevaults for
Spent Nuclear Fuel: irradiatedfuel storage.

, FSVR
• TRIGA Bar II

• Peach Bottom Core 2 IrradiatedPeach Bottom I Core 1 fuel has
• Tory-llC been stored in the facility since September 1971;
• PARKA irradiatedPenni I Blanket subas_mblim have been

Tom/Fad of Life Uraniumfor this facility stored since January 1975. All Peach Bottom and
Fermi storagevaults are now filled, except one spare

is 502.1 Kg (.$0 MTHM) vault. Any further fuel handling in these vaults will
be only for inspection or moving these fuelsto otherThe fuel stored in the CPP-603 IFSF can be
locations. The safety analyses for Peach Bottomand

categorizedu: Fermi fuels and for LWBR storage in newer-type
sWrage vaults envelope the storageof Peach Bottom

• 5 different fuel types and Fermi fuels in the newer-typevaults. Periodic
• Chtddingset and graphite radiation monitoring and sampling of the air
• Fuel is carbide, hydride andoxide msmephem within thevaults are pedonned to detect
• Fuelreceived as early as 1974 any changes that may alter the fuel containment.

2.3.4 CPP-603 FECF (Fuel Element Olxntiom
Cutting Facility)

Sixty-one first-generation, dry vaults were
Description built using carbon steel cuing and a grout-bottom

plug. Over the years, moisturehas seeped through
TheFEC_ iscontiguouswiththemathbasin the grout(via evaporationresulting from the spent-

of CPP-603. The I_C_ is a sh/elded hot cell with f_el-decay heat and consequentcondensationon the
an L-shapedcavity mmmsnng 19 fl long by 6 ft wide metalcover plate)andpossible "wicking"thioughthe
at the narrow end and 9 ft wide at the wide end msd grout mul lm cmmed significant conmiou on the
14.5 ft high. Peach Bottomfuel aluminumcanim. Currentplans

are to nman the Peach Bottom fuel in the IPSF

Pml)(mdOperaflon handling cell, as needed, and move the fuel to the
existing second-generation empty dry vaults. The

The purpose of the FEC_ was to prepare Penni fuel would be moved also, although no
storedfuelfor subsequent_g. The facility corrosionto the stainlesssteelstoragecanistersis
has not been used since the mid 1960's, except for suspected. The Peach Bottom and Fermi dry vaults
temtmrarystorage of miscellaneous fuels, will then be renovated.

The last five dryvault projectsemployed an
Inventory hnpmved semnd-generation design which provided

an all-metal storage vault eacased in grout. The
Two Peach Bottom Fuel Elements design also provided capabilitiee for purging and

rumplingthe dry vault interior. Thereare 136 30-
inch and 21 12-inch second-generationvaults.
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Inventory The Site Team Report, Rev. 2, identifiedsix
facilities where RINM is present. These facilities

This facility contains the following types of were describedin section 2. I of the previous chapter.
Spent Nuclear Fuel: The Site TeamReportidentifiedthe following generic

vulnerabilities. The report largely states that:
• FermiI Blanket

• ShippingportLWBR • Wet storage facilities are not designed or
• Peach Bottom Core I documentedfor long term (40 year) storage

of SI_. These f_ilitim have notbeen fully
Total End of Life Unmium for this facility assessed for long term storagebecause that

is 34938.84 Kg (34.94 MTHM) was not part of the intended mission for
those facilities.

The fuel storedin CPP-749 Dry Storagecan
be categorizedas: • There is little programmaticownenhip or

funding for facilities upgrades,
• 3 differenttypes docummtation, and analyses for long-term
• Cladding Zr, SST, and graphite SNF storage. Configuradon control for
• Fuel is oxide and carbide th_ facilities (safety documentation,
• Received as early as 1971 drawings, etc.) is an issue.

Based on formal presentations by and
3.0 REVIEWS OF SITE TEAM inmview,with EG&G sitepenmnuel,theWOAT is

REPORTS AND SUMMARY OF inclinedtoagreewith theselpmericSiteTeamReport
WALKDOWNS findings.However, in thecaseof the secondgeneric

vulnerabilitydoesnotalwaystranslateintoanES&H
vulnerability for all EG&Gstorage facilities.

The WGAT metwith thosewhopreparedthe

Site Team draft reports on Monday October 18, 3.1.1 TAN Pool
1993. Two repomwere preparedby the Site Teams.
One report was prepared collectively by WINCO,
EG&G, and B&W, "INEL SPENT NUCLEAR In the Site Team Report, the following
FUEL INVENTORYAND VUI.I_RABILITY SITE deficiencies at the TAN Pool arediscussed:
ASSESSMENT REPORT'. It covered the WINCO
and EG&O facilities and the other, prel:m_ by • Seismicqualification,
Argom_Wut, "SITETEAM REPORT, Sprat Fuel * Leak detection capabil/ty,
VulnerabilityAasessmmt,"covered the Argnnne- • tackof poolliner, and

• Positive prema'e ventilation.Wea faailities. The two reports describedthe gnat
fuel facilities and fuel inventories and addressed the

eight questionspmed by DOE-EH. On _yand The WGAT largely concurs with this
Wednesday, October 19 and 20, 1993, the WGAT ammsmmt. The vestibulepool is the weakestptrt of
brokeout into subteamsandperformedwalkdownsof the TAN Pool design. An mrthquake of
the various spent fuel storage facilities. The approximately 0.19 g ZPA could lead to concrete
combinationof the Site TeamReportsandwallulowns wall _g in the region of oventremed arms.
allowed the WGAT to become sufficiently Completedrainingof thz pool watercould leadto the
knowledgeable of the facilities and the issues direct radiation exposure to workers and
associatedwith the spent fuel storageto _ with contaminationof soU.
the vulnerability assessments. During debriefing However, the TAN Pool did survive the two
meets, subsequent to the Tuesday and Wednesday major earthquakes that dominated the hisWricel
walkdowns, the WGAT requested some additions, leismicity of the region, viz., the August 18, 1959
clarifications, and format changes to the two Site M, 7.5 Hebgan Lake and October 28, 1983 M, 7.3
Team Reports. Below is a summary of the WGAT Borah Peak earthquakes. Note the 1959 _rthquake
review of the Site Team Reports and associated had a reported maximum Modified Mmwdli (MM)
walkdowns for each facility, intensity of X and the 1983 Borah Peak earthquake

had a maximum intensityof MM IX. The sloshing

3.1 EG&G wave motionwu or.erred to exceedtheheightof
the freeboardof the pool; but, no cracks on the pool
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wereobserved.Theoverheadcraneresistedthe withthefactthatmostofthesefacilitiesdo_¢ have

earthquakeImKlJ.Thus,fellingof theove_md leak detectionequipmentbxli_ a dis_¢t
crane is notexpected to occur. Tippingof the storage vulnerability especially when highlightedby the
racks was aim analyzed. The results _owed thatno "lessons learned" at CPP-603.
tipping should occur at 0.19 g earthquakes. Since the TAN Pool is unlined and has no

Itwas not possible for the teamto verify the leak detection, the trending of the pool make up
invmtory Immmtedin the Site Team Reportsince the water additions could serve as an indicator to detect
majority of the RINM is containerized. However, leakage from the TAN Pool. (The Site Team Report
the condition ofthepool, as well as the facility in stated thatarecent studyofevaporationaccounts for
pmmd, was considered good. water loss in the TAN Pool. Hence, a baseline for

Waterquality at the TAN Pool is monitored trendingha, already been established.)
on a monthly basis. Specifically, pH, conductivity, The lastvulnerabilityidentifiedownorshipof
chlorides, flouri'dm,suspended solids are monitored the TAN Pool in thelongterm. A five year program
andcontrolled.Thepoolisvacuumed,andfiltration toremoveandtotransferallofthepoolinventoryis
and ion exchangeareemployed to maintainwater expected to oonnnence in FY-94.
qe_ty.

Thereare no sil_ficant openES&H items 3.1.2 TAN Dry Storage Test Pad
for the TAN facility (pool) and the conduct of

operationswas judged to be good. The Site Team Report identified no facility
The facility is committed to prelmmg an specific vuinerabilities for the TAN dry storage

SAg cemistent with the re_mtly issued DOE SAlt facility.
Order. However, given the known deficiencim of Observations made by the WOAT during
the facility, this SAg is tmlikely to provide an their walkdown largely parallels the Site Team
authorization basis for the long-term storage of conchmioas. The WGAT observed nothing that
RINM. elicitedconcern.Therewas no visibleindication

Inadditiontothevulnerabilitiesidentifiedin corrosionproblemswiththecasksnoranycracking
the Site Report, the WGAT found severaladditional of the concretepad. The TAN dry storagepadmeets

concen_. Thue are docummted in VDFs the current seismic standards, and heace no seismic
and can be found in Appendix A. The four problemsate anticipated.
vulnerabUitiesare: Prom the informationprovided, the WGAT

concluded that the Site Team Report provided
• Corrosionmonitoring adequateresponseto the question set.
• Pool water level trending

• Seismic 3.1.3 MTR Canal
• Long-term mission

The Site Team Report identified someEG&G has not installed corrosion coulmas
(inchulingdissimilarmetalcouples andwelds) in the general and specific _ vulnerability umcerm

asmeiated with the Material TestReactor(MTR)storagepoolsat TAN. This storageareawas
Canal.Thefollowingtwoitemsinthesepo_wereoriginallydmignedasshort-termorinterimstorage.
noted.

Inmineinstances,fuelhasbeeninstorageformany
yems. This is no longor short-term storage. Since
fuel repmcam_g is currentlynot a viable option, the • The MTR Canal storage facilities were not
necessity of long-term storage becomm increasingly designed for long-term storage of $NF.
imperative. This coupled with the difficulties Design deficimcies exist with regardto leak
encountered in the CPP facilities (wet storage) detection, monitoring, seismic design, canal
indicates that the fuel cummflystoredatTAN may cleanup, etc.,increasing the risk of an
eontinue to be in storage for extended timeperiods, event.

Visualinspectionof theaffectedbasinsshow
visible corrosion of aluminum alloys in contactwith " There is no programmaticownership for the
miniees _eel. Although the contractorcheckswater MTR Canal facility. The facility cannot
chemistry and performslimitedinspections of the adequately perform upgrades,
racks,theseinspectionsdo notgive adequate docmnmtation,configmtion control,a.d
reprmentation of thz various corrosion _ analysesforlong-term storage. Funding to
which maybe occurmg. These observationscoupled clean up thematerial leftafterclosu:e of the

expenmeatal program is limited.
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The WGAT considers the MTR facility withregardto leakdetection, watercleanup,
reports to provide a factual description of the chemistrycontrol, etc.
conditionsof the facility, the statusof materialsand
inventories, and a valid assessment of the Based on its review, the WGAT considers
vulnmabilities. The WGAT walked down the MTR the site team facility report a factual description of
Canal arm examining the facility and interviewing facilityconditions,statusof materials, invmtories and
mmajemeat and maintenancepersonnel. The canal vuinerabilitiea. The WGAT walked down the
was vimmlly examined for its condition and its ARMF/CFRMF area examining the facility and
omtat, interviewingmanagementandmaintenancepersonnel.

Mcet of the fuelelemems am encapsulatedin The pool and the reactor cores were visually
stainlesssteel or aluminumtubesandareplaced in 8a _amined for their condition and content. For both
aluminumcanister. Minor corrosion was visually reactorsthe fuel elements are stored in the core with
notedon the top of the fuel elementcanisters. These the control and scram rods inserted. A fuel rack
oanisters are randomly inspected on a semi-annual containingtwo fuel elementsin storagewas identified
heals, verifying their location and c_aditioa, and visually inspected.

The water seemed to be in relatively 8ood The facility is scheduled for inactivation,
coadition with a fine sedinmntlying on the bottom of which will include removing the highly enriched,
the utmd. It is unknown if the sedimentcontainaany aluminum clad fuel. The water in the pool was
radionuclidematerial. Various hardwarepieces and relativelyclear with some visible algae growth. The
other itemssuch as bucketswith loose heavyweights fuel elmnantswere not fully visible, but seemed to be
were aim in the MTR canal, indicative of limited in good condition without any visible corroeion
preventive maintenance, effects. The radionuclide content of the pool is

Periodic maintenanceswere routinelydone insignificantsince the facilities were operatedat low
oa the electronic equipmant which monitors the power level and the fuel does not contain appreciable
criticality. However, permmud have indicated that fission products.
the monitors themselves are inoperative. The canal chemistry is periodically

PBF fuels are storedin the MTRcanal. The monitored and corrected u necessary. Minimal
MTR canal, designed for a ZPA of O.I0 g, survived preventive maintenanceis perfommi on equipmmt
the 1959 and 1983 earthquakes. There is a bridge requiredto maintainthe presentstanmof the facility.
over the canal supportedby four rubberwheels and The ARMF/CPRMF canal has no qualified
has no running rails. The possibility of the bridge operationalpersonnel to operate the facility or to
falling into the canal does exist. However, the handle fuel or storagegrid movements.
weight of the bridge is so light thatno severe damage The canal was designed for a ZPA of 0.22
on the canalcontents is expected. The fuels are free g.
standing. Analysis showed thattippingwill notoccur
at 0.10 g mrthquske excitations. The fuels stored in 3.1.5 PBF Canal
the canal have very low radiationdose gate. Thus,

the activity is very low. Failure of canalwall due to The site report has identified a generic
beyond design basis earthquakes will potentially vulnerabilityconcemassociatedwiththePower Burst
affect the mviroameut. Facility (PBF):

3.1.4 ARMF/CFRMF Canal • The facilityis not designedfor and cannot
perform upgrades and prepare

The Site Team Report identified specific documentationrelated for long-term SNF
F.S&H vulnerability concerns associated with the storage.
AdvancedReactivity MeasurementFacility (ARMF)
andCoupled FAST Reactivity Messuremeat Facility Based on its review, the WGAT considers
(CFRMF): the PBF facility report to provide a factual

descriptionof facility conditions, statusof materials,
• There is no programmaticownershipfor the and inventories. The WGAT walked down the PBF

ARMF/CFRMF facility . The facility examiningthe facilityand interviewingmanagement
cannot adequately perform surveillanceand and maintenancepersonnel, The reactor pool wgs
maintenance and lacks qualified operating not ruble for visual examination.
8taftpersonnel. The facility is not designed The PBF fuel is clad in stainless steel. The
for long-term fuel storage, deficiencies exist water chemistry is maintained in accordance with
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PBP Tec_cal Specifications. Sampling is (SAR) for the HFEP sad their plans to update the
performed on a weeldy basis and the preeeat existinllFacility Safety Report (FAR).
radioactivity conteat is very low, I.E-06 micro The WOAT walked down the HFEF and
Ci/ml. interviewed maintenance, operations, and

nmnagemeut personnel. The hot cell windows and
The pool liner is constructedof minima steel welded in-cell storage locations and proemalnllstationswere
to carbon steel. This combination in a wet examined. Fuel mock'upswere described by facility
eavironm_t can lead to galvanic coupling, pmsmmel so that team members could better

The PBF canal was dmigned for a ZPA of undormnd the Experiumntel Breeder Rmctor-H
0.22 g. The bottom of the uml has two elevations. (EBR-H)fuel formpresent at the HFEF. Though the
Timfuels stored in the canalare free m,,dina. They ItFEF has handled fuel from other facilities in the
lave seismic rmtmintsat the top. No known Mum past, the eurreat inventory consim exclusively of
of fuel cladding ha8 been obemved. At the inwant EBR-II fuel elemmte in process and Fast Flux Test
time, no mission was assigned. Removing of fuels Facility (t'Vrr) fuel elemems in storqle.
outof the canal is being planned. Discussions with facility management

The WGAT agrees with the site reportthat disclosed that the facility authonr-.don basis i8
the lack of clear programmatic o_p is a dommmntedin a 1975 Facility Safety _rt and in
c_nrn, but it is not as yet an ES&H vulnerability. OperationalSafety Requirements(OSi_) approvedby

DOE in 198.5. The FSR was submitted to DOE for
3.1.6 ATR Canal commont and was considered approved when DOE

had none. Though this was the accepted practice at

The site team gepon identified no F.S&H the time, the team and facility managemont feel
vulnembilifim associated with the Advanced Test stmagly that the FaR should be updated to meet
Reactor(ATR) canal, currmt DOE SAR requiremmts and include proper

The WGAT walked down the ATR canal levels of review andapproval.
examininllthe facility, interviewinabothmanqement The EBR-II fuel is not by definition,
andoperatingpersonnel. The pool is divided into a "sprat', but fuel in proems awaiting the completion
loading and sWrese bey separatedby a bulkhead, of the Fuel Cycle Facility (PC_ where the EBR-H
This ammgemeat was designed to pmvant the total fuel will be reemstituted for treein the BBR-H. The
lom of the canel water in the fuel storege pmt of the HPBF was noted to be well maintained and in
canalif droppingof a fuel caskcaused the canal well excellont condition for the qe anduse of the facility.
to fracture. Used ATR fuels are stored in the pool "Housekeeping"wasjudged to be exMlont.
_y for a cooldown period of 170 days, and The team noted that the hot cell structure
mbeequ_fly tmMe_d for storage to the CPP was constructed of reinforced concrete and would
facility. The ATR pool is not utilizod for Iong-te_m d_amatnm _isnificant s_nnic mdstence. The
fuelstorage. The WGAT concludedthat there is no sunoundin8 building wafts were constructed of
major vulnmability for the ATR pool. concrete blocks which my be damaged during a

ATR was designed for a ZPA of 0.24 II. seismic event, though this does not pose a
The ATR canal is steel lined. Failure of the canal vulnmbility to the fuel stored in the cells. The

wall due to earthquakes is not expected. The facility is in the pmceu of developing a plan to add
overheadcraneis strongmoughtoresistmrthquake seismicremmts tocriticalcomponeum.
accelerations. Falling of the overheadcrane can be
ruledout. The SAR did consider the dropping of a 3.2.2 RSWF
cask during leadingand unloadingof casks.

The site team report identified no F..S&H
3.2 ANL-W vulnmbiliulmmocimd with theRSWF. Though

total quanfltimand llenmul dmeriptions of the spent

3.2.1 HFEF fuel storedwere provided,the site team report did
not provide emoughdetail in ducribing the exact
naUn of thefuel stor_ at the P.SWF. At the in-

The site team report identified no F.S&H briefingand the preseatationof the site report, ANL-
vulnerabilifiesassociated with the HFEF. At the in- W personnelidentified thepotential forreleases from
briefing,ANL-W personnelmeationedasaconcern old, corroded liners.
the lackof a DOE-approvedSafety Analysis Report The WGAT walked down the RSWF site

with the facility manager,representativesfrom ANL-
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W, anda subcontractingelectricalensineeringfirm thereisno vulnerabilityofthefuelduetoseis_c
representative_q_onsiblefortheinstallationof the events.The TREAT facilityhas beenrecently
_odic protectionsystem.TheWGAT observedthe upsradedand thefacilitywas observedtobe weU
following: maintainedand in excellent condition.

TREAT stores a very limited amount of
• The generalRSWFsite withassociatedrows spent fuel from other sources in the floor pits.

ofcarbonsteelcon_t liners. TREAT isa pulsedreactorand thusitsfuelhasa
s An open trenchwith the cathodicprotection very low bumup and a correspondinglylow fission

system installed, and exposed (pending product inventory. TREAT fuel not in the reactoris
trenchclosure), not "spent" but is stored in shielded floor pits

• New empty liners that were opened and awaiting future use in varying configurationsin the
inspected, reactor. TREAT fuel has been in use for over 30

• Old, removed, and heavilycorroded carbon years and current measurements indicate that
steel liners storedpending disposition, approximately 1/15 of the fuels usable life has been

consumed. TREAT will not produce "spent"fuel
The team tooknote of the extensive effort at until it is shut down.

replacementand upgradeof the old liners in progress
and notedthat this facility pmse,m_ no sehWc 3.2.4 EBR-II
vulnerability. According to site personnel, all old

liners (pre-1978) contain single-walled carbon steel The site team report identified no ES&H
canistersand the newer linerscontain double-walled vulnerabilitiea associated with the EBR-II complex
(withstainlesssteeloutershellandcarbonsteelinner and additionallynotedthatallEBR-IIfuelisnot
shell)canisters.Whilewalkingdown thefacility,the spent,butfuelinprocessawaitingthecompletionof
WGAT identifiedan environmentalvulnerability theFuelCycleFacility(FCP)inwhichthefuelwill
associatedwiththestorageofon-sitestainlesssteel bereconstitutedforreuseintheEBR-IIreactor.

clad fuels in carbonsteel liners where moisturehas The WGAT walked down partsof the EBR-
been foundin 2 out of 500 liners removed. Heavily 1Icomplex with a representativefrom ANL-W. The
corroded, breached, and even failed carbon steel reactor was undergoing a routine refueling so the
liners have been removed from the RSWF. One- reactorfloor was inaccessible. The reactorbuilding
third of these linen (about 218) still remain in the was built with reinforced concrete and would resist
ground. No inspection process exi_ for the seismic forces, thus no vulnet_ilities of the fuel
materialscontained inside the linersandthereis no from seismic events was identified. The WGAT
method to detect environmentalreleases. The older walked through the turbine building and the heat
liners arehighly susceptibleto galvanic corrosionand exchanger building and noted that the facility
potentialeuvironmmtalrelease. The goal is to install appeared to be in excellent condition especially
new c4thodic=dlyprotected liners such that the old considering its 28 years of operation.are contained.

Though the current F.BR-II fuel will be
3.2.3 TREAT maed in the facility,the team noted that, should the

reactorbe shut down, thereis inadequatespace onsite
The site teamreportidentifiedno significant for the storage of the entire EBR-II core.

ES&H vuinerabilities associated with the TREAT

_itity. 3.2.5 ZPPR - Storage

The WOAT walked down the TREAT The site team report identified no
reactor facility with the site manager and a vulnerabilitiesassociated with the ZPPR facility, but
representativefrom ANL-W. The reactorbuilding the report and discussions at the in-briefing did
structure, the test loop area, the reactor itself, the identify problems with uranium fuel corroding and
control room, and the dry storage in-floor pits were causing delamination of the cladding.
examined. The facility was originally built 30 years The WGAT walked through the ZPPR
aso and thus doesnot meet currentstructural operatingroomandfuelstoragevault.Thebuilding
requirements with respect to seismic events. The is ess_tially a heavily reinforced concrete bunker
reactorstructure,and the sub-floor fuel storage pits and would exhibit exceptional resistance to seismic
constructedof mas',vereinforced concrete represent forces. No vulnerabilitiestothefuel from seismic
a structurewithsignificantseismicresistanceandthus events was identified. An empty fuel storage
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"canister"was examinedand tirolplates were also previoustrip had been corrected. Opm'atorswere
oburvod at dm tirol lumdlinllstation. The fuel familiarwiththe tastingandoperationrequimmmts
"cmdmm's"sure,stored in the tirol vault in largo of timcrm,m. All individual,interviewedwornopm

cabinetswithlockedsteeldoors. TheZPPR andresponsiveto questions.
is uniquein thatthereis almoa no fuel bumup Thefollowingsectionsdescribethespecific

andthusa minutefissionproductinvmtory. Thefuel findingsof theWGAT,basedupontho/rreviewsof
is loadedinto the test containersby hand. The thesitereportsmzdobservations/information_
mdioiogicalhazardassociatedwith this fuel is thus durin8thewalkdowns.
minimal. The ftmldora lmvedm potmtisl to poeea
had asa heavymml. Approximately2.5'_of the 3.3.1 CPP-603 FSF
Unto/urnfuel is _ from clsdd_ corrosion
ud deismin_'ondueto poordmilpmof thecladding. The CPP-603 staff have identified three

of the extrusive securitymemu_ and vulnmsbil/tim. Them vulnerabilifim we_ a
admimmm/veconuolsmocimedwith timlmdl/ng of comequm_ o_ material corrosion, failure to
ZPPRfuel, a criticalityaccidentis notcredible, implement administrativesafety controls, and

3.3 WINCO inadequacyin mimic dmisn.W_CO personnelhaveratedthatcmlxm
md hansea are at the endof thekurvice life md

The WOAT walked down the followins shouldbereplaced.A vulnerabifitynotedhemis that
WINC_ facilities: 36 carbonsteel fuel storageunits (PSUs) havenot

been rigged (rigging addedto _Simmddeign to
(1)0P-603 u_ Pue_Stomp Facility(FSF) preventdroppingof the ft_). In addition,various
(2) CPP-fi66 U_ FuelSton_ Arm (PSA) p,m of lower_ of FSU, amcorrodedoffand
(3) C'PP-60:3kmdimi FuelStump FacUlty0FSF) other p,m of the b.ckm, books, mt baser
(4) CPP..603 FuelElsmmt CuttingPmcility(FBCF) assembliesamseverelycoaoded.Atleasttwohanger
(5) C_P-749 Und_ Dry Vault Storage mmmnbfimhavebrokemdueto corrosion.
F_iliL(UOSF). WINCO has mtablidmd a coaueion

inspection/monitoringprogramfortheeeFSUs.
The tram membm met with facility inogmmrdimonvimmlandvideoiwpecfiommsd

and otherco_t staff to addsmathe theuse of submersedcorrosioncouponsto evalumm
of thesite teamreport, the ongoing conmion _. A second

wdmrabil/tyassociatedwith the pool is the active
Overall, theumintmmceof the_ &cih'tim corrosionof aluminum clad fuel md fuel stored in

exhibits an _ trmd. A maintmmce alumim'umcanistm (cr_s) currmdyin undaw,m
_emmt plan is being used to mmm_ dm smsNle.
pm_ umaticd_icimcim identifiedby bothatomal WINCOhasbeenpe,'formiq, threepha_
and _ mmmmems. The issdividuals scoplngstudymstheseismicadequacyof thefacility.
inter_.,wedw_ knowledgeableof the equipnmt. PhawI studywhichincludesthesupmmscmmof the
Alt_ ,;hthereis cumafly a fournwath_ in northandmiddlebasins,I_ berncompleted. The

work onlm'8, a newly impletmmed dymunicanalysisof tbe finite elem_ modelusing
maintmm_ "CoreTim" comqpthasbeeninitiated the mil.m.ucmm intm'action indicatai ov_
using a multi-dmcipline_ to plmmingud c_aditiomat severallocationsof the supmmuctum.
_ tbmwork. Usi_ this tJmmq_omch, Althon_,themod_includwth6totd mmaof dsm
mpneml_vm from eech of the wogk Stoups pool water,it doesnot considerthesloshing
involvedwith maintmancemeetdaffyto mmmDthat Since thepoolsdo nothave any zmi liners,
them is adequate planning, that pmvmtafive mtista poteatis/forcrackingtheconcreteatthewaU

is beingpm'fonmd,flintprioritiesm md floorjointsor collal_m8 thewalls dueto watm'
to work order_ mi thatworkis sloshingandmoveazaWoflead covm overthenorth

beins completed, andmiddlebasinsdm_g • seismiceveat. Thesouth
housekeepingin inch of the facilities basin mpermucmm,thepools,risecrmm, theion

was gmmMlygood. Piooss were clean, md them _clmmge room, and other structureswithin the
wet_ few ezamplmof excess materialsbeing left in facilityarebeinganalyzedinthisgoping study. The
the mue. Some minor safety violafimmwe_ noted studyis expectedto be completedby the md of this
dud_ thowalkdown.A secondtripto thefacilityam calmdaryear. Basedon theresultsof thisanalym,
a mtmqumtdayshowedthattheitemsfoundmsthe reco_ons for remedial actions will be
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suggested. Furtheractions to mitisate the seismic vulnerabilitimincludinll;seismic qualificationof the
effects will be carried out, provided there will be a structure, lack of engineering evaluation for the
long term mission to keep this facility operational, poteatial of a fire in the WSF and a lack of a path
Until this is completed and _ueaem are forwardfor ultimatedisposalof the fuel in ston_e.
evaluated, the facility will remain vulnerable to No corrosion concerto were noted for this
re,role-induced ground motion,, facility.

The facility was designed to withstand a
3.3.2 CPP-666 FSA dmisnbasisearthquakebasedon critm'iain effectat

the time of desisn and construction(early 1970). A
NovuMerbilitiesofanunmediablenatureare recent _inlg studyby EQE usinga 2-D finite

identified in the Site Team Report and the WOAT elemmt analysis revealedovermea conditionsat the
concurs. CPP-666 was placed in service in 1984; it roof/crmw connections to the foundation columns.
has stainless =eel-lined trains, a leak detection EQEalso will walkdownthe facility andexaminethe
system, and an HVAC system. Water treatmmt seismic capacity of all safety equipmmt. EqE will
systems are included in tim complex which is _so m_omum_ app_ fixes to withstand an
adequatelydesigned for seismic events, earthquake eveuL As currmltly configured, the

The WOATdid notepoteatialvuJnembilit/m bu/Idin8 is not seismically qualifiedand therefore is
mmciated with contemplatedfuel movemmts from not an acceptablelong term storage facility for fuel.
CPP-603 to CPP-666. These larllely relate to the This situation compounds the fact that there is no
potmtial degradation of the CPP-666 complex ultimatedisposal planfor the fuel in the facility. In
resulting from the planned storageofalumiaum-clad addition, the poteatialforspontaneouscombustionin
fuel ptmenfly stored in CTP-603. WOAT believe, feel container_due to embrinled cardboardhas not

beea analyzed. Should elevated, localizedthateerrmt rote-of-the-art wet aorqp facilities are
not q_xopdate for the lons-nmSe sunap of tempenmmm create the conditions necessary for
alumin/umclad feel, becausethereis some indication combustion a fire could rmdt which could affect
of the initiationof mi_olc_ically-induced workersafety.
coamion (MIC)on aluminiumclad fuel. The
¢oa_ plans to camthe corrodedand aluminium- 3.3.4 CCP-603 FECF
clad fuel prior to trausfer to CPP-666, should
alleviate this vulnerability. The Site Team Reportdora not address tae

facility is a nmdem facilityand is long term plans for the fuel stored in this facility.
seismically qualified for a high hazard facility The WGAT ideatified two vulnerabilitimrelated to
category per UCRL-15910. The pool has steel liners the FECT. The FECT facility hm not beea used
andthe roof structurealongwith cranenq_om seem since the mid 1960's, except for temporarystorageof
to be adequatelydesigned to withstanda design basis miscellaneous fuels. However, two spem fuel
etrthquake. Althoush the piping and equipmmt are elemmlx from Peach Bottom are stiff stored in this
fastenedto survive• seismic evem, the safety ceil. InFECF thereisa mderwatercanaltothe
componeats are not seismically qualified to provide CPP-603 south basin which can provide a moist
amuance of their functiom during and after an mvixonmem. Previouscortmionof thefuelcansfor
emlgluake. However, this is not comidered to be a thistypeoffuel has beea linked to moisture-induced
vulaembility since the equipmeat failure will not corrosion. These two elements have not been
resultin a criticality, inspectedfor 10plusyears. The lights inside the cell

WINCO plans to re-rack the existing fuel have not beetsoperablefor over 6 years and no one
racks in order to storeadditional naval receipts and Nems to know the materialcondition of throe two
can/stemfrom CPP-603. 'Fn/s change will increase elmaeats. The cognimat WINCO staff has not yet
the load on the pool floor by approximately 1100 developeda plan to recover theee elements fTomthis
Ibs/sq.feet, A separateanalysis to study theeffect of cell, nor has any future plan been developed for
this additional load on the foundationand the overall asmu_lg theconditions of thesetwo fuel elemmts.
structureresponsetoseismicis being comiden_ by Thisareaof CPP-603isalsonotqualifiedto
thecontractor, cummt mismiccriteria,andthereforeisnotasuitable

longtermstoragefacilityforspentfuel.Thereisas
3.3.3 CPP-603 IFSF yet no viable plan for the future disposition of this

fuel, which leads to the secondvulnerability
No vulne_abilitieeare noted in the site team identified.

report. However the WGAT identified three
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3.3.5 CPP-749 UGSF co,,ditiomunderinvestigationduringthisSpentFuel
Initiative, namely, criticality, radionucllde material

The Site Team Report identified two release, radiationexlxnmre, and institutionalcontrol
conoeiea-related vulnerabilities for this facility, failures, the most significant appear to be
dealingwith potentialcarbide-waterreactionandthe radionuclidematerial release (and its effect on the
ptmible K_e]erated corrosion of aluminumbed_ted worker and the envimnnamt)and institutionalcontrol
fuzl from Peach Bottom in contact with the carbon failures. Over the next decade, the c_nsiderable
steel liner in the moist storage environment. The effort to prevent the former will mean significantly

more attentionto and resources for the latter, thatis,
igam_e deterioration of the aluminum buckets can
resultin droppedfuel and cca_arrentMeachingof the institutionalcontrolof the spent fuel facilities. While
fuel cans during tnmsfer. WINCO plans to relocate theWGAT recognizesthatplanningfor the resolution

fuel over the next two years. This relocation of spent nuclear fuel issues for the INEL site,
will be to a newer designed storageuniL However, involving the threeM&O contt_tors, is in progress
lmaedoa the curRat comlitiom of the facility, it is (Note, for example, "InterimReport of the INEL
aim not mitable for long term storageof fuel. Spent Nuclear Fuel Consolidation Task Team', a

WINCOdaimsthattheseundergrtamdvanlts Predecisional Draft Report, WIN-367, October
ate mismically qualified for ground w.colerationof 1993), the WGAT also notes that this planningfocus
0.24g using the UBC Zotte HI level. The design of is long term and not directed to addressing the
them vaults _ no cztgern during a seismic adverseconditionsthatneed to be addressedin the l-
evez_ A cathodic protection system has been 5 year timeframe, which is the timing focus of this
ineRiledto reducethe rateof corrosionof the casings vulnerabilityassessment.
in thestorageunits. WINCO also indicatedthatthere The vulnerabilities identified through the
were no criticality safety concegns at this facility, in Assessment Processare describedbelow. In addition
lattt became of the natureof the fuel. to conclusions that are generic for the whole

laboratory;conclusionsare presented for each of the

4.0 SUMMARY AND CONCLUSIONS 16 spentfuel storagefacilities. Their orderdoesnot
represent a prioritization of the identified
vulnembilities. The conclusions drawnare those of

At the present time there appear to be the WGAT, which are reasonablyconsistentwith the
neither my immediate nor clearly defined ES&H vulnerability concerns raised by the M&O miffs
concerns associatedwith the storageof RINM at the through their Site Team Repom and through
INEL lite. However, the conditions of mine of the di_umons duringtheweek-long visitby the WGAT.
wet storage Egilities, the lack of a _learly<lefined

mimionatothem,andtheinconqx_'bilityof theolder 4.1 EG&G
facilitim with cmrent regulationsareall harbingm of
potmtisl F.S&tl concerns at the INEL complex.
There is, at INEL, a genend theme of increased The site team report and the WGAT
vulmmbilities Nemming from • combination of reviewed six facilities, distributed between the Test
perfor_ day-to-day facility nmintmenze activities Area North and the Test Reactor Area, which were
witlmut an over-riding facih'ty mission or • well previously identified as storage locations of RINM.
devi_ pla. fordisposal rod/or __ming of SNF. The following mbsections provide sununary
Without s clearly understood plan for disposal conclusionsby f_ility.

and/or _g, ambiguities arise that make
decisioa-makiag and effective management 4.1.1 TAN Pool
problematic.Comlmnemtsof this ambiguityinclude:
fuel diggatition requirenzats that are tmcertain, The TAN pool facility is approximately40
inma_iete _'on of spent fuelwaste types, years old. Its current mission is the temporary
and ill-defined processing optic_ and fuel storage of RINM. The majority of RINM being
tlampoftafiea mee3amfi_, stored in the TAN pool is TMI core debris. The

There_ to be a gradual,butsignificant vulncmbilitiesthathave been identified for the TAN
detmioraticm of barriers designed to inevent the pool are listed below:
releRe of radionuclides, especially aluminum
cladding and camistegs. Some facilities are not 1. The TAN pool was not designed nor
mimaicallyqualified and/or were not designed to be documented for the long term storage of
long-tegmstorage. All of these factorsraise the level RINM.
of generalconcern. Of the potentialKlvenm
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2. The TAN pool is notseismicallyqualifiedto budgets are being reduced yearly. Loss of
current standards. The TAN pool was water quality will enhance corrosion and
designed for UBC Zone 2 requirements, could lead to failure of the aluminum
The structureis vulnerableif the magnitude containers containingfuel elements. There
of earthquake exceeds the design (UBC) is no imminent hazard, but the potential
loads. VDB # ID.E.1.4 deals with theuse of exists for fission productreleases, until the
the outdated seismic design criteria in the fuel can be transferred to a long term
original design and the lack of revised storage facility.
updatedseismic analysis in the detenninat/on

of the response of thestoragepool to severe 2. There are no corrosion coupons installed at
earthquake conditions. Rased on the the MTR canal. These are necessary to
available information, an earthquake of assess the extent of corrosion/stress
approximately0.19 g zero peak acceleration corrosion which may be OCXur_g to stored
could lead to thepool wall cracking, and the fuel elements. Not all fuel elements are

complete drainingof pool. removed for evaluation (visual), so some
areas arenot evaluated.

3. The TAN pool has no pool liner nor
provision for the detectionof leakage. 3. The MTR canal has no leak detection

capability. Drainingthewater inventorydue
4. The positive pressure maintained by the to a pool failure incident presents •

vmtilation system is inconsistent with vulnerability to the environment. The
cumat design criteria, potential exists for increased corrosion of

stored fuel which could result in increased
5. The TAN pool does not have corrosion fission product release to the canal. The

surveillancecoupons. Fuelelemmts/bundles canal has experiencedleakages in the past.
are not removed for evaluation. Corrosion

couponsarenecesmryto assesstheextentof 4.1.4 ARMF/CFRMF Canal
corrosion/stress corrosion which may be

_g to the stored fuel. The two ARMF/CFRMFreactorsare located

in • single pool in the TRA-660 building. The
6. The TAN facility has no leak detection ARMF/CFRMFpool now providestemlxnarystorage

capability and ctm'entlydoes not tread the for the cores of both fueled reactorsand additional
mnmmt of makeup water. Implemmtation racked fuel elemmts and experimental fuel. The
of a treadingprogramcan providean vulnerabilitiesassociatedwiththeARMF/CFRMF
indirectmeansofleakagedetw,tion. canalareswnma:izedasfollows:

4.1.2 TAN Dry Storage Test Pad 1. The ARMF/CFRMFfacih'tiescurrentlyhave
no current or foreseeable pro_c

No vulnzrabilities fortheTAN drystorage missionand no clearownership.The
were ideatified in eitherthe site teamreportor in the limited surveillance and preventive
course of the WGAT review, maintemmce operations ate not fimded.

Lossofwaterqualitywillenhaw_mnesim
4.1.3 MTR - Canal and could lead to failure of the aluminum

clad fuel elements. There is no imminent
The MTP, canal originally supported the hazard, but the potential exists for fmsion

operation of the MTR. Subsequently, the facility product releases, until the fuel can be

providedsupportto PBF experimentation.The MTR transferredto a long term storage facility.
canal now provides Umqxnarystorage for PBF fuel

and a variety of fuels tested in the PBF. The 2. There are no corrosion coupons installed at
vuinembilities usociated with the MTR canal are the ARMF/CFRMF canal. These memnamarizedbelow:

necessary to assess the extent of
corrosion/stress con_ion which may be

I. The MTR canal currentlyhas no mission occurring to stored fuel elements. Fuel
and no clear ownership. The limited element are not :qemovedfor evaluations
surveillance and preventive maintenance (visual), so some areas are not evaluated.
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4.1.5 PBF Canal _midered approved "by default" when
DOE had"nocomment."

The PBF canal now provides tenq_'ary
storage for the core of the PBF reactorconsisting of 4.2.2 RSWF
sttinless steel clad fuel pins. The fuel pins arestmed
in canistersin two seismicallydesignedstoragerad_. The WGAT recogn/zes the extensive efforts
Thecanalhasa stainlesssteellinerandisequipped atupgradeand replacementbeingundertakenby
with a leak detection system. The vulnerabilities ANL-W at the RSWF. The issue of adequately
assoc/ated with the PBF canal are summarizedas charactwi_n"g, monitoring, or protecting against
follows: material degradation due to c_rrmion is a generic

concern found at nearly every site examined.
1. There are no corrosion coupons installedat However, at l_WF the vulnerabilitiesand concerns

the PBP canal. These me ueceum'y to me:
assess the exteut of corrosion/mere
corrosion which maybe occurringtoscored I. Many of theheavily mrroded, breached,
fuel elemmts. Fuel elemeat are not sadeveafailedcarbon steel linershave bee,,
removed for evaluations (visual), so some removed from the RSWF, thoughabout218
areas are not evaluated, of these liners still remain in the ground.

Of the 218 liners 10 containfuel and the rest
4.1.6 ATR Canal eomin low level waste. Becauseof the

shieldingproblem, the detailedconditionof

No vulnmbilities for the ATR canalwere single-wailedcarbonsteelcanistersinside

identified in either the site team report or in the these liners was not assessed duringthe
courseoftheWGAT review, excavation.However,accordingto site

personneltheoverallconditionof these

4.2 ANL-W caoistm is good. The presentconditionsof
the existing 218 linen with carbon steel
canistm inside present a vulnerabilityto

4.2.1 HFEF plvmsic corrmion of linen as well m the
canisters. Tiffs could result in

Curreat safety philosophy and DOE environmental release and soil
requiremmtscallfora risomm proem ofvalidation, contamination.
review,andapprovalofa facilitiessafetybasisas
captured in the Safety Analysis Report. The _ 2. No inspection process exists for the
FSRhas severaladdendawhichhave beenaddedover materialscontained inside the liners. There

the years to address changes in the facility mission, is no method to continuously monitor the
Without a full revision and uplpade to current eavimnumntal releases. However, on a
standards,the FSR does not acctuately capture the periodic bask the top of alllinersare
combined effectswhich could result from the mmitomd for the radifionlevels.
modification to the facih'ty. Although unlikely, the
wont case aceideat and the I/m/tatiom _ by 4.2.3 TREAT
the OSRsmay notpossms enoughcemereafism. The

currmt doonnm_ may be adequate, however, The TREAT fuel was found to have one of
rigorousreviewis necessary to emwe that the safety the best designs with respect to maintaining fuel
buis is adequately enveloped. As such, the inte_ty in useful form for an extendedper/od. The
vulnerabilityat HFEF is the following: facility also demonstratedsome ofthemostadvanced

uptqrxdm in the form of the reactor control and
I. The WGAT in ccocert with ANL-W diapmficsystem. Though the contmlswere _y

mmmgemmt identified the lack ofa DOE upgraded to provide a rote-of-the-art system,the
approved SAlt u an _ vulnerability reactor building, though excellently maintained,
associated with the IIFEF. The HFE_ _ some of the lowea apparmt Imnnic
operates under a 1975 PSR that was resistance. This condition indicates a lack ofbalance
submitted to DOE for comment. Under the in the distributionof resouroes for the maintemmce

requirementsin force in 1975, the PSR was and upgradeof facilities across the DOE complex.
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Therefore at TREAT, no ES&H degradationof the fuels, causing greaterrisk
vulnerabilities were identified with respect to the to the workers, and seriously complicating
spent fuel stored at the TREAT facility, ultimatedisposition.

4.2.4 EBR-II 4.3 WINCO

The team noted, however, that, were the WINCOrecognizes, andWGATconcursthat
EBR-H fotr,ed to shut down because of a lack of the vulnembilities associatedwith thestorageof spent
program funding, adequate storage for the entire nuclear fuels is largely a consequence of the age of
EBR-IIcore would not be available. The teamnoted the storage facilities, currentdesign criteria, and the
a _e issue with facilities thathave been "starved change in role of some of this facilities, e.g. interim
to death"by a lack a programfunding in thatthese to longer term storage. The following delineatesour
facilities were often the least prepared, the most observationsand conclusions thereof concerning the
poorly maintained, and posed the greatest operationof SNF facilities by WINCO.
vulnemb_es once l_'o_fic fundingwascut
off. 4.3.1 CPP-603 FSF

No _ vulmm_ilities were identified

with respect to the fuel at the EBR-II. The vulnerabilities associated with this

4.2.5 ZPPR - Storage f_ility are.mm_ized asbelow:

1. Continuingcorrosionof fuel, some cladwith
The WGATnoted the excellent conditionand aluminumor in corrodedaluminumcanisters

the mtrefulcontrol of personnel access, monitoring, can result in increased exposureto workers,
andsurveillanceof the ZPPR storagefacility, which accidental nuclear criticality, and release of
is appropriatefor a facility storing large quantifies of radionuclides to the environment.
plutoa/umandearichedurmium. Two vulnerabilities
were identified by WGAT with respect to the ZPPR 2. Fuel now stored in containers or to be
storage facilities, encapsulated should be dried to avoid

corrosion, overpremuiz_'on and release of
I. A large number of enriched uranium fuel radionuclides to the environment, or

plates in storagehave conoded to the point criticality concerns may arise when it is
that the stainless steel cladding is bulgedor transferred to a dry storage facility.
brmched. Although there is a negligible However, the thermal repackagingfacility
fission product contmt in these fuels, the my not be operationaluntil2002 and there
conmion has led to msextensive progrmnof is sumurgent need to repackagealumim'um
impe_on and repackagingof the uranium clad fuel and fuel in aluminium canisters.
fuels in inert gas to retardcorrosion.This Risks are exposure to workers, accidental
results in additional potential for worker criticality, and release of radlonuclides.
radiation exposure. In addition, there is
some increased probability for a uranium 3. Some fuel containers and engineered safety
rise, with the potential for plutonium features providing criticality safety control
involvement in the fire. A permanent have degraded and not all admin/sh-_ve
solution to the uranium corrosion problem controls were implemented. The facility
should bedevelopedand implemented, was far outside its safety basis and

compensatorymeasureswere inadequateand
2. There is no approved path forward for under-analyzed.

ultimatedisposition of the stored ZPPRfuel.
ZPPR my be reactivated to support the 4. Significant corrosion of f_el assemblies, the
IntegralFast Reactor 0FR) or thebreeder fuel containersand the yoke assemblies was
reactorprogram, in which case some of the observed. This corrosion, which has
fuels would be requ/red for physics tests, already resulted in breached fuel,
However, long-rangeplans should be disintegratedcanisters, and yoke failures,
developed for the ultimatedisposition of the will continue. Interim measures to protect
fuels. Indefinite storage of the fuels in the againstyoke failuresarebeing implemented.
ZPPR vault will lead to continued No repackagingcapability for thedamaged
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fuel will be in service any sooner than 1995. not considered in this evaluation. There is
Since the repackaging of fuel, when a potential that these walls could also fail or
containers and cladding fail, is a costly collapse under a seismic load. The
activity that will impact the movement of consequences of this would present direct
fuel, not having a repackaging capability exposure from the uncovered fuel and
presents a vulnerability issue, contamination of the environment in the

release of fissionablematerials.

5. Although WINCO is developing plans and
technology for disposition of fuels, there is 10. Thirty-six carbon steel hangers (34 double
no defined ultimate disposal for fuel stored yoke and 2 single) containing fuel have not
in this facility. Underwater storage is not beenrigged at the timeof this visit, although
considered to be a long-term solution for rerigging of the fuel is in process.
spentfuelstorage,sothisisconsideredtobe Excessivecorrosionandcrackingof these
aninstitutionalfailure.A plannedprogram hangerspresentapotentialforcriticality.
forthefinaldisposition,conditioning,and

I packagingof the spent fuel at this facility Notwithstanding the above list of concerns
should be developed, and vulnerabilities, WINCO has improved the

c_rificalitysafety posture at the CPP-603 Basins by
6. Excessive corrosion and cracking have rigging and rerigging hangers, increasing spacing

occurred on carbon steel yokes/buckets betweenfuel handlingunits, replacingworn andbent
which contain nuclear fuel. Various yokes components, and by applying special administrative
are severely corrodedand there is no way to controls for the recovery actions to compensate for
quantify when or if these yokes will fail. degraded engineered safety features.
Failure of these units could present a The path forward to resolve the CPP-603
criticality problem for the facility. Basin criticality safety issues has been given top

priority by WINCO, but some actions are not fully
7. The facility does not have a leak detection developed. The following points are vulnerabilities

system or a leak trending program for the or their symptoms affecting criticality safety: Visual
pool water leakage. Although there are s inspections of fuel and racks in the South Basin are
numberof wells outside the facility used to incomplete; dependingupon the remdts, the schedule
detect leakage, it is unclear how effective to relocateor repackagealuminumfuels may need to
and timely these wells are in identifying be accelerated. WINCO plans to perform interim
leakage. Consequently, there is insufficient and final repackagingas necessary; vulnembilities in
information to determine the integrity of performingthese operationsare yet to be developed
these basins. A review of the operatinglogs because designs and operational techniques are
to identify unexplained changes in water embryonic. W[NCO should assign a high priority to
usage should be performed. In addition, an developing a method to verify water content of
ongoing routine water balance program encapsulatedfuel thatis highly accurateand reliable.
shouldbe initiatedto detect leakagefromthe
basins.

4.3.2 CPP-666 FSA
8. Related to 1 are risks associatedwith

encapsulating or re-eu_g aluminum This facility is a modem underwater fuel
clad fuel. Vulnerabilities can only be storagefacilitybuilt in 1984. The pools contain free-
developed upon review of the design and standingspent fuel storage racks,which arecritically
operationalapproachto this processwhich is safe by geometry. The 2556 fuel storage positions
now in the planningstages, are currently 46_ full. Three vulnerabilities

associatedwith this facility are discussed below:
9. This facility was not originally designed for

seismic acceptability. The ongoing scoping 1. Potential for corrosion of aluminum clad
study for determiningthe seismic capacities fuels is much lower than at CPP-603;
of the superstructurehasindicatedthat there however, long term storage of aluminum
are some overstressed structural elements clad fuels is a potential vulnerability.
which could fail due to a design basis
earthquake. The unlined pool walls were
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2. Susceptibility and downgrading of The presenceof heavy cranes in the building
engineered safety featuresis an institutional furtherweakens the supportingstructuresin
vulnerability.Analyses involvingengineered resisting the seismic loads.
safety featureswere flawed or incomplete.

4.3.4 CPP-603 FECF
3. The spent fuel stored in this facility was not

intendedfor long term storage. Leaving the Two vulnerabilities are identified for this
spent fuel in thisfacility potentiallyincreases facility.
risk of release of fission and activation

products in future. Since the ultimate 1. The facility has no path for the ultimate
disposition of these fuels is not known, this disposal of fuel stored at this facility. The
presents an institutional failure, facility was not designed for long term
There are no present concerns retarding storage. Additionally, multiple interim

criticality safety at CPP-666 Basins. Eventually, actions regarding worker handling of the
aluminumclad fuel will become a concern unless it spent fuel maybe necessary. Each of these
is completely dried and encapmdated in stainless tasks has a risk associated with it. Lack of
steel. Vulnerabilities of repackagingaluminum clad a plan defining disposition of the fuel
fuel cannot be developed until the design of the presentsan institutionalvulnerabilityfor the
facih'tyis available.The institutional vulnerability site.
the teamdevelopedregardingunder-utilim'g the
safety review precess has not reduced the margin of 2. Pe_h Bottom fuel has been stored in FECF
criticality safety. Reracking to increue storage for over I0 years. Tlus facility no longer
capacity should not create a vulnerability if qual/fied has manipulatorsinstalled and has not had
criticalitysafetypetmanel are adequatelyinvolved in working cell lights for over 4 years. The
the review andapprovalprocess for these ehangu, fuel has not been inspected for over 10

Accordingly, criticality safety can be years. Workersafetyinhandling/disposing
maintained at the CPP-666 Basins indefinitely of this fuel may be compromised.
provided the criticality safety ramifications of

aluminum clad fuel, water _emi_ry, and rack 4.3.5 CPP-749 UGSF
modifications areproperly managed.

Thisfacility consistsof 218 undergrounddry
4.3.3 CPP-603 IFSF vaults that were built in seven _xmtte projects

between 1971 and 1987. Sixty-one first-generation,
This facility is a remotely-operatedcanyon- dry vaults were built using carbon steel easing and

type dry vault storage facility. This is designed to grout-bottomplug. Because of the water seepage
provide safe storagefor spent fuel from two HTGRs problem in these vaults, the second generation units
and the ROVER Nuclear Rocket program. The werebuiltwith cathodicprotectionand air-monitoring
facility was sdsm/cally designed according to the instruments. Two vulnerabilitieeauoeiated with this
code requirementsat the time. Five types of fuel in facility are _mmatized below:
carbon steel liners are curreatly stored. Two

vulnersbifitim were determined to be associated with 1. Thespentfuel stored in this facility was not
this facility, inteaded for long term storage. Leaving the

spentfuel in tiffsfacility potentiallyincreases
1. The ventilation system is m:h thata loss of risk of release of fission and activation

forcedcooling (duetoa lossofAC power) productsin future. Since the ultimate
could result in ignition of the brittle disposition of these fuel is not known, this
cardboardfeel containers stored inside this presentsan institutionalfailure.
facility. It is recognized thatsuch an event

is a remote possibility. 2. Forty-six FHUs of Peach Bottom fuel are
stored in the underground storage at this

2. Based on the scoping study by the contractor facility. These fuel elements are in
and site visit by WGAT, there are aluminum cans in an aluminum basket

j lowered into a carbon steel cylinder. Tiffs
possibilities of roof collltpse in the storage

vault area and equipment failure inside the mvironment is moist and could deteriorate
control room due to • large seismic event, the aluminum.
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APPENDIX A

VULNERABILITY DEVELOPMENT FORMS



INDEX

ID.A.I.1 ANLW-HFEF: Lack of an approved SAR for the Hot Fuels
ExaminationFacility (HFEF)

ID.A.2.1 ANLW-RSWF: Corrosion of inground carbon steel fuel storage
containersat RSWF

ID.A.5.1 ANLW-ZPPR: Potential radioactive releases from cladding
separationfrom fuels stored in ZPPR storage vault

ID.A.5.2 ANLW-ZPPR: Lackof approved path forward for ultimate disposal
of ZPPRfuel stored in ZPPR storagevault

ID.E.1.1 EG&G-TAN-P: Corrosionmonitoringinadequate at TAN
ID.E.I.2 EG&G-TAN-P: Lack of leak detection and leak trending at TAN

Storage Pool Water Inventory
ID.E.1.4 EG&G-TAN-P: Potential deficiency in Seismic Design of TAN 607

Basin
ID.E.3.1 EG&G-MTR-C: Corrosionmonitoringinadequate at MTR
ID.E.3.2 EG&G-MTR-C: Lack of leak detection and leak trending of MTR

Canal Water Inventory
ID.E.3.3 EG&G-MTR-C: The MTR canal has no clear ownership: it is an

orphan facility
ID.E.4.1 EG&G-ARM-C: Corrosionmonitoringinadequate at ARM
ID.E.4.2 EG&G-ARM-C: The ARMF/CFRMF has no programmaticownership:

it is an orphan facility
ID.E.5.1 EG&G.PBF-C: Corrosionmonitoringinadequate at PBF
ID.W.I.1 CPP-603 Basin: Corrosion of aluminum associated with fuel and

releaseof fissile material and radionuclidesinto the
CPP-603 basinenvironments

ID.W. 1.2 CPP-603 Basin: Uncharacterizedwater content of fuel n_w stored or
to be encapsulatedin containersat CPP-603 basins

ID.W.I.3 CPP-603 Basin: Institutional criticality control of stored RINM is a
concern

ID.W.I.4 CPP-603 Basin: A repackagingcapability, requiredto help minimize
the effects of corrosionon the fuel assembliesand
ensure safe storage of the fuel, does not exist at
CPP-603.

ID.W. 1.5 CPP-603 Basin: THere is no path forward for ultimate disposalof fuel
stored in the CPP-603 Basins

ID.W.1.6 CPP-603 Basin: Excessivecorrosionof fuel handling units at ICCP-
603

ID.W.1.7 CPP-603 Basin: Lackof leakdetection and leaktrending of releaseof
fissionproductsinto the environmentfrom the spent
fuel storagebasins at CPP-603

ID.W.1.10 CPP-603 Basin: Worker exposures and releasesto the environment
duringre-encapsulationof fuel in CPP-603 basins
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ID.W.I.11 CPP-603 Basin: Basinwall failure andsuperstructurecollapsedue to
a large seismicevent

ID.W.1.12 CPP-603 Basin: Carbon steel yoke not riggedassociatedwith fuel at
CPP-603 basinand potential for criticality

ID.W.2.1 CPP-666 Basin: Corrosion of aluminum associated with fuel and
release of fissile material and radionuclidesinto the
CPP-666 basinenvironment

ID.W,2.2 CPP-666 Basin: Susceptibilityanddowngradingof EngineeredSafety
Features at CPP-666 basins

ID.W.2.3 CPP-666 Basin: There is no path for ultimate disposalof fuel stored
in CPP-6B6 fuel storage facility

ID.W.3.2 CPP-603 IFSF: Ignitionof BrittleCardboardFuel Containersat IFSF
ID.W.3.3 CPP-603 IFSF: Roofcollapseandcontrolroomequipmentfailuredue

to a large seismicevent
ID.W.4.1 CPP-603 FECF: There is no path for the ultimate disposal of fuel

stored in the CPP-603 fuel cutting facility
ID.W.4,2 CPP-603 FECF: Possibledegraded PeachBottom Fuel
ID.W.5.1 CPP-749 USF: There is no path for the ultimate disposal of fuel

stored in the C?P-749 drywell storage area or the
CPP-603 IFSF

ID.W.5.2 CPP-749 USF: Potentially degrading aluminum fuel cans and
baskets at ICPP-749
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Table B-3 : DATA RELATINGTO SPENT FUELSAT INEL

, ,,,, ,, ,

Potential
Waste Fuel Number of

Fuel Name Fuel Form Storage Location
Form Cladding Elements

i

1. High uranium U-235 enrichment,uraniumzirconium hydridefuel, low burnup, stainlesssteel,
zirconium, and aluminumclad, some graphite plugs, minor Pu and Mo.

, ,, i,, ,

AI None 12 Can CPP 603
,

EBR-IIANL-6 SST 4 Can CPP 603
i

Ber-II-TRIGA Zr 21 Element CPP 603
i

SNAP None 19 Can CPP 603
i , ,, ,,, ,,,, , i

TRIGA alum AL 570 Rod CPP 603

TRIGA FLIP SST 7 Rod CPP 603

TRIGA sst SST 263 Element CPP 603

2. High uranium U-235 enrichment, Uraniumoxide, SST matrix, range of burnup, SST clad, some
Ti02, Pu in lower enriched

ii i |

APPR(AGE-2) SST 1 Can CPP 603

BMI SST 3 Can CPP 603
' i

BORAX V SST 36 Assembly CPP 603
i

SM-1A SST 93 Can CPP 603
i,i i

SPSS (Spert) SST 1 Can CPP 603

VBWR (Geneva) SST 4 Can CPP 603

3. High Uranium 235 enrichment, Uraniumoxide fuel, Be Mg Ti Zr Y, ceramic, ternary fuel
,,

GCREcan/pellets Hast/none 2 Can CPP 603
i

Tory-IIA None 146 Can CPP 603
,

Tory-IIC (crushed) None 655 Can CPP 603

4. High Uraniumenrichment, Uranium oxide fuel, Zr02 matrix, Zr clad, B, Pu
, i

Shiport PWR C1-
$4 Zr 4 Subassembly CPP 666

"1

Shiport PWR C2-
$1 Zr 19 Clust CPP 666

Shiport PWR NRF Zr 1 NRF

Shiport PWR C2-
$2 Zr 20 Clust CPP 666

5. High Uranium 235 enriched, oxide fuel, contains B4C, SST clad, thermocouple
i i

Pathfinder SST 417 Rods CPP 603
i

e. High Uranium 235 enriched, SST filters unirradiated,U oxide

GETRfliers None 10 Basket CPP 603
, , ,

7. High Uranium 235 enrichment, UA1 x fuel, range of burnup,A1 clad, P

ARMF ICPP AL 15 Plate CPP 603

ARMF TRA AL 68 Element TRA

ATR TRA AL 700 Element TRA
, ,

ATR AL 808 Assembly TRA
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Table B-3 : DATA RELATINGTO SPENT FUELSAT INEL

Potential
Waste Fuel Numberof

Fuel Name Fuel Form Storage Location
Form Cladding Elements

HFBR AL 240 Assembly CPP 603/666

MURR AL 56 Assembly CPP 603/666

ORR AL 17 Assembly CPP 603

U of Wash AL 26 Bundle CPP 666

8. High Uranium 235 enrichment, U-Mo alloy fuel, metallic Na, Zr clad, 1.9 kg Pu, possibleMoll

[Fermi core I&ll [Zr ] 214 I Assembly ]CPP 666
9. High Uranium 235 enrichment, U metal fuel, metallic Na, SST clad, 4.2 kg Pu

EBR-II [SST ] 3688 ]Can ]CPP 603/666
10. High Uranium 235 enrichment, uraniumcarbide fuel, UC ThC, SiCfuel pellets, graphite clad,

minorPu minor boron

FSVR Graph 744 BIk CPP 603

Peachbottom Graph 1603 Rod TAN
11. Low Uranium 235 enrichment,oxide fuel, containsuranium 233, contains lotsof Thorium, 10 Kg

Pu

Shiport bla NRF Zr 12 Mod NRF

Shiport bla NRF Zr Total NRF

12. Low Uranium 235 enrichment,oxide fuel, contains uranium233, contains4.0 E4 Kgthorium,
Zr02 Ca0, Zr clad, 6.6 kg Pu, ceramic

13. Low Uranium 235 enriched, oxide fuel, Zr clad, Be, 2.6 Kg Pu

GAP CON TRA Zr 20 Rod TRA

Halden pu Assy Zr 13 Rod TRA
TRA

Halden Assy TRA Zr 5 Rod TRA

IE TRA Zr Rod TRA

LLR TRA Zr 7 Rod TRA

LOC TRA Zr 60 Rod TRA

LOFT TAN Zr 14 Assembly TAN

MAP! TRA Zr 12 Canist TRA

OPTRAN Zr Rod TRA

Pulstar Buff Zr 24 Can TRA

RIA TRA Zr 23 Rod TRA

Sexton TRA Zr 21 Rod TRA

SFD TRA Zr 143 Rod TRA

TC TRA Zr Rod TRA

PCM TRA Zr 30 Rod TRA

CANDU Zr 8 Rod TRA
t

GE Zr 5 Rod TAN
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Table B-3 : DATA RELATINGTO SPENT FUELSAT INEL

• . " " _ _ , , ,. , ' . , i

Potential
Waste Fuel Number of

Fuel Name Fuel Form Storage Location
Form Cladding Elements

ii i i iii

14. Low Uranium 235 enrichment, oxidefuel, 160 kg Pu, Zr clad, Dy203
-- .., ,,,, , ==,. , , ,.,,,

Dresden TAN Zr 55 Rod TAN

Pch BottomTAN Zr 46 Rod TAN
,, ,

Pch Bottom TAN Zr 47 Rod TAN
.,, .,, ,,,

H.B. Robin 'rAN Zr 113 Rod TAN
., • , , H

TMI-2 TAN Zr 342 Cans TAN

EMAD TAN Zr 5 Assembly TAN

Surry TAN Zr 12 Assembly TAN
,.,, , , , . ,, ,

DRTC TAN Zr 24 Canister TAN

15. Low Uranium 235 enriched, oxide fuel, 3.2 kg Pu, all part of BCD, SST rods and tubes
. ,,

LFRSBTAN (LEU) Zr 106 Tube TAN

Turkey Pt"TAN Zr 1 Assembly TAN(BCD)
, ,,. , ,.,

Con Yankee TAN
SST 1 Assembly TAN(BCD)

16. Low Ur;lnium 235 enriched, oxide fuel, Zr02 CaO, SST clad, ternary fuel
H " '""" ",, ,.,' ' ' , , , ,

PBF TRA SST 2 TRA

PBF damaged 1 TRA

PBF plug 7 Can TRA

PBF scrap 91 Can TRA
.... , , ..,, , , ,., ,

PBF PBF irrad SST 2425 Rod PBF

PBF Damaged Zr 3 Assembly TRATRA

17. Low Uninium 235 enriched, U-Mo alloy, metallic Na, SST clad

Fermi blanket SST 510 Assembly CPP 749
,,. , , . i

18. Low Uranium 235 enrichment, U metal fuel, Mo, SST clad,
, ., , i

SPEC (Orme) SST 1 Can CPP 603

19. Depleted Uranium, possibleU hydride

CFRMF TRA None 1 Block " TRA

B-7



•_,__, _, SPENTFUELINITIATIVE,_

.: :.:i!i!:;::.:i"i!ii!:2i::iii!::i::i::.ii!:..i,::....,.i. ::ii:::!.:i:_i.i..::;:;::;_:•::i.!:.:.::,2'i,2.1..2.::.i.:.:.:22:,:i !i .... :.i .. :2 -i:.,.:i ::.. :21:2i:.!:2::i:!!S.i::..?:,.:2,:i!:.!:::ili.,::.:.... : .:. ::.2,: _, .
I [I I IIIII I I IIiiii III I I IIII I I III I I

Savannah River Site

WORKING GROUP ASSESSMENT TEAM REPORTS



SavannahRiverSits
i I ................

SAVANNAH RIVER SITE

Preface

This Working Group Assessment Report 3. Validated the responses (data) via independent
provides documemationpertainingto the August 19, review, exploratory questioning, direct
1993, Secretary's initiative to determine the observationof facilities, and discussionswith the
Department of Energy's (DOE) inventory and Site Team and otherWSRC personnel.
Env_t, SafetyandHealth(ES&H)vulnerability
Itemming from the storage of reacWr irradiated 4. Evaluated the Sitz Team's list of potential
nuclearmaterials(RINMs)consistingof spentnuclear vulnerabilities so as to continue the process of
fuel and irradiated targets from production and defining and characterizingvulnerabilities.
rmmrch reactors. The following reportpreparedby
the SavannahRiver Site WorkingGroup Ammmmmt 5. Explored the existence of other potential
Team contains a discuuion of the potential ESddt vulnembillties based on facility tours, document
vulnerabilitiesat SavannahRiver Site (SITS). This reviews and discmmionwith SRS personnel.
reportwill beused along withsimilarreportsfromall
other selected DOE sites in the developmmt of the The Working Group _t Team
final reportto the Secretary. determinedthat the following ES&H vulnerabilitiee

exist at SavannahRiver Site:

Executive Summary
• Corrosionof fumilebearing R/NM is significant

This phase of the F,S&H initiative, for and Uranium, Plutonium, fission products, and
identifmgvulnzrabilitiesof RHM _mge was a two- oxidized cladding are being released to the
part effort which first consisted of the Management basins. This has resulted in technical issues
aud Operating (M&O) umtracmr Westinghouse usoc/ated with _tiudity, personnel exposure,
Savannah River Company (WSRC) and Savannah and furthermobility of fuel material.
River OperatioasOffice permmud. The Site Team
was selected for theirknowledge aboutRINM at the • With the increased residence time of RINM in
site and was responsiblefor preparingthe Site Team storagebasins, which are not designed for long-
Report(AttachmentA). term storage, new and potential credible evemts,

The secondphase of the assessmemt includingseismiccapability,need to be fully
consistedof a WorkingGroup AssessmentTeam analyzedto assurethatconsequencesand
which included _ of the Spent Fuel Working mitigationrequiremeats are defined.
group, Office of Eavimnmmt, Safety and Health
(EH) staffmemben, andconsultantsselected for their Details of the SltS Working Group
experimce in m important to the safe storageand Ammsmeat Team judgment of vulnembilities are
handlingofRINM. providedinthebodyof thisreport.The Working

DuringtheweeksofOctober4 and(ktober GroupAmeumeat Team des_beditscon=lusionsin
11, 1993,theWorkingGroup Aueummt Team tenmofm'iticality,fiuionproductrelease,radiation,
visited the SItS andaccomplishedthe following: and institutionalcontrols. There were no significant

unresolved disagreemeats identified by the Site teem

1. Reviewed the site's response to Office of Spent based on its review of the Working Group
Fuel Managementand Special Projects in the AJmmsmmtTeam draft report.
Office of FmvirmunentalRmtoration and Waste The Working Group Amm_mmt Team
Management (EM-37) questionnaire on concludes that the site staff is relying on the
inveatory, mater/al conditions, and facility processing to address the storage issues. The
missions. Working Group Aneemmat Team notes that the

cunmt site operationalplans and programguidance

2. Reviewed the SiteTeam's _ to the Spemt ceatinue to define a processing mission. The
NuclearFredWorking OroupQuestion Set. Woddng Group Amemmemtteam also notes that

progrmm have been initiated to inprove and bzazr
monitortheRINM storageeavimnmmt andto reduce
themnsequeu_s of furtherRINM degradationin
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mmticipation of further p_g delays. If in 1963. Low conductivityand low ionic impuritim
pmemsing is not resumed, the vulnerability to the are maintained at or near res_torgradequality.
anvimnmmt, the workers, and possibly the public Thereis 8n on-going surveillanceof water chemimy
incmmes as a result of this situation. Completing 8nd no significant evidance of aluminum cladding
and instituting plans to mitigate the identified corrosion.
mnesion problemsin the event thatp_g is not
msmmdmustbecarriedfonvard. 2.2 H-Canyon Storage Basin

Table 1 is provided in A_t 4 to

highlight and compme the existing wet storage The storagebasin is located in the bemnmt
mndltimmat SRS withrespect tointrusion of RINM. of the Hot canyon of the H-Canyon Building.

The Working Group AsmmmemtTeam was H-Crayon basin is dmeribed in the Site
provided excelleat support and cooperation by Teem Report (Attachmant1) and _arrmtly cmtsi_
Wmtinghoum and DOE Staff during the coume of 13 almninum-clsd Mk 16B fuel mmmblim
this asseasmant, ceamlidated in 5 bundles i, wet storage. The fuel

bundles me stored in free rending rack]. The
1.0 ObjecUves bundleswere in rmetor pool storage for 6 years and

threehave beenstored in the canyon since May 1991
The primaryobjectiveof theWorkingGroup and two were placed there in July 1992.

Amem_mt Team was to asmm the ES&H

vulaembiJityof storedRINM as it pertainsto the 2.3 F-CanyonStorageBasin
mvizmmeet, theworkm, andthep,bHc. Another

objective of the Working Group AammmnmtTeam The 8ton_e basin is located in the bemnmt
visit w_ to eamte thatsite repremntativmplayed key of the Hot (amyon of the F-Canyon Building.
rolm in the pmcem and were, therefore, fully F-Canyon got'age basin is dmeribed in the
copizm_ ff not in full _, with all Working Site Team Report (Attachnamt1) and ommi_ 34
Group Ammmmt Team conclmiom, stsiniemqtteel buckets of aluminum-cisd Mk 31A

target dup in wet _ in an elevmd free
2.0 Identification of Facilities madiag "bathtub"re,cUre..

The couditio_ in the following fadlitim 2.4 L-Reactor Disassembly Basin
wwe reviewedby the WorkingGroup AJ_mmat

Team: The L-Reactor Disassembly Basin
dm_ption and invmtory me dm_ed in the Site

2.1 Receiving Basin for Offslte Fuel TeamReport(Xttechmmt 1). This train lurebernin
(RBOF) opmeon m about1954. Opemfiomin thepest

pmvi&d for residence time for tlw RINM of_m 9
RBOFas dm_ibed i. the Site Team Report to !8 months. The RINMeurreatly in thetaminhave

(_ I) is a standalone fuel storagu facility been stored sinoo about 1988. Corrosion is eeTidmt
mul ommim • wide variety RINM from nunnmm on the RINM and componants. Wstef
sourcas. The Working Group_ noted that cmltrob were initially designed 8rid _ed to
the fuels in storage and 6061 alloy storqle racks, msintain an envimnmmt suitable for sho_.4erm
rome of which have bern i, the basin for 30 yetm, stomp.
show no visible signs of oorn_on. Oxide md metal
fueb me _ in minlem steel, Zirudoy, and
aluminum. Mint are Imckaged in stomp cans.
Cummtly the aluminum clsd fuel stored longest in
RBOF is In aluminumclad Crype 1I(30)expedmmtal
fuel has beemstored since 1983 or about 10.$ ymm.
Aluminum clad (Type 1100) Mk 31 unmium metal
troller dugs that were stored for two yesrs ia a
dimmm_ly basin have been mbeequmtly stored
since 1989 or for the last 4.5 years in RBOF.

Thisfatty lm lad water chmnimy umtml
(filtration _ dei_on) sinceit began olmmtion
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2.5 K-Reactor Disassembly Basin 3.1 RBOF

The K-Reactor Disassembly Basin A filter-deionixer system is installed for
description and inventory are detailed in the Site water chemistry. Sample results show that
Team Report(AttachmentI). This basinhas been in conductivity is normallyabout I _mho/cm, pH is 7.4
operation since about 1954. Operationsin the past to 7.5. Ions of interest (i.e., Cu and Hg) are in the
provided for residencetime for the RINM of about9 ppb rangeand the bets-gamma activityis normallyat
to 18 months. The RINM currmtly in the basinhave 1 x 10E-4 uCi/ml. A corrosion monitoringprogram
been stored since about 1988. Corrosion is evident was initiatedabouta year ago thatincludesaluminum
on the RINM and components. Water chemistry coupons. RBOF has a "thindusting"of sludge on
controls were initially designed and installed to the floor. The Site Team reports that water
maintain an environment suitable for short-term chemistrycontrol and_ galvanic factorsresult
storage, in low corrosion rates on AI fuel and components,

including Mk 31 target slugs.
2.6 P-Reactor Disassembly Basin Makeup water is added 1 to 2 times per

monthandcompamiwiththecalculatedevaporation

A descriptionof the P-Reactorstoragebasin rateas a means of determiningany leak in the basin.
and the inventory ate included in the Site Team However, the absence of a leak detection system
Report (Attschmmt I). This basin has been in compromises the ability to quickly determine the
operation since about 1954. Operations in the past existence of a leak and provide for mitigation of
provided for residence time for the RINM of about 9 radionucliderelease. The Site Team reportidentifies
to 18 months. The RINMcurrentlyin the basinhave this as a potential concern.
been stored since about 1988. Corrosion is evident Based on the information in the Safety
on the RINM and components. Water chemistry Analysis Report(SAR)the RBOFbuilding gructum
controls were initially designed and installed to is designed to standard(non-nuclear)building code
maintain an environment suitable for short-term requirement for natural phenomena hazanis (i.e.,
storage, seismic and wind). A detailed structuralasseasmmt

for the design basis hazardshas not beencompleted;

2.7 C-Reactor DisassemblyBasin however,a program is plannedto addtmsthis issue
andis expectedto becompletedin two years.

Finally, the Site Team reportsconcerns
Thereis no RIHM storedin this facility, derived from the need to store aluminumclad

materialsfor extendedperiods,beyond throe for
2.8 Building 773A which the RBOF was designed,and the fact that

RBOF is approachingits storagecapacity.
Building 773A is a hot-cell facility with the

capabilityof destructivelyexamininghighly irradiated 3.2 H-Canyon Storage Basin
nuclear materials. This facility contains four partial

sections of Mk 16B fuel material stored in a dry The interim storage period of RIHM in theconfigruationsince 1987.
canyon continues to be extended far in excess of that
assumed in the facility design since the initialstamlp

2.9 Building 331M of the process in 1959 as a result of the unanticipated
delays in processing operationswhich begin in 1989.

331M Buildingis a steel warehousestructure Visual inspectionsof the 5 fuelbundleswere
and houses the uranium fuel elements discharged performed in May of 1992 using a video camera
from the 305-M test reactor pile in dry storage, suspended from the facility crane. The Site Team

concluded that there are no significant ES&H items
3.0 Conclusion from Review of Site dealingwith the fuel bundle storagebasin in H-

Team Report Canyon: however, the Working Group Aasemnmt
Team discussedwith the Site Team thatuncorrected

The disc_xssionin this section is based on a corrosionof the fuelbundles duringextended storage,

review of the Site Team report. (See Attachmmt 1) could potentially create ES&H concerns during
recovery of the remaining material.

This facility does not have the capability to
establish, circulate, or maintain water chemistry.
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The regnant basin water is cunmtly rumpled and provided by the Site Aummnmt Team to the
analyzed every 3 montlw. Rector rumple rmults Working Group Assessment Team did not include
show a pH of 8.$3, s conductivityof 171 lanho/ml, 305 lithium control rods in the reactor tank. The
6.4 ppm CI, 0.28 ppm AI, andan activity of 8.5x10" Working Group Assmsmmt Team determined that
4pCi/ml. 'rueaddition of water to the basin is made the control rods do not fall into the scope of R/N ,
by uee of atdedicated line from the domestic water but are includsd for information.
system by an operatorusing manualoperatedvalves The basin originally was intruded to store
audthis _ou is moa/toredby thecraneoperator. RINM for short periods prior to processing. The
The chance of an inadvmlmt transfer of canyon water purity control system is not designed to
liquids or mlutionJ to the fuel storage basin is ngintainwater qualitythathu mitigatedcorrmion in
consideredincredible. Anyaisborne fission product the IUiOF Inmin. Therefore, visual evidence or
releases due to R/NM degradationwouldbe disposed cerrmion radioactive invmtorim in the L-Basin
of throughthe canyon ventilationsystem, water, and rapid developmantof pits on aluminmn

The cmrmt anthonzaflon lm_ for the conmion specimms attestto the aggressive character
storagebasis is the H Canyon SAg, which, according of the water. Conoaion phmomem include: pitting
to the site team report dora not adequatelyaddrms of vertically-storedMk 16B assemblies at conts_
long-tramstorage of RINM. with minims steel hangem, severe pitting and

cerrosion of Mk 31A slugs stored in stainlms steel

3.3 F-CanyonStorage Basin buckets, and • milder form of corrosion on 6061
alloy horizontal momge racks,pmslbly indicating

The storage basin is a concrete cell in the selective attackthatgalvanicallyprotects the Mk 16B
hot canyon. The targetslugs are containedin buek_ f, el with 1100 alloy cladding.
storage racks that sit in the bottom of the basin. The Site Aumsmmt Team reportsdiscwsm
Water level in the storage rac_ is chec.ked twice several F.S&H issues which are either being
daily, addressedor are in the planningprocess. Significant

The canyon basin was intended to store among them is the that the original basin design
materialsfor a per/od of 12 to 18 months, thus, the includeea weir overflow which directedexcess basin
capability to filter, purify, or mix thz water to water the mvironment via a process sewer. 'lifts
maintain water chemigry was not provided, design was considered preferable to flooding the
Smnpling and analysis of the stagnant pool is building operatingfloor. The weir overflow has not
performed every 6 months. Currmtly, the results been used since the installation of the &ionizer
show • pH of 7.78, • conductivity of 200/anholcm, systom. The weirs remained installed, with the
chloride at 10.7 ppm, and total gamma of 4.56 x exceptionof C ReactorBasinwhich has beea blanked
10FA dpm/ml (2.03 x 104 #clml). This condition is off, therefore, an unexpected rise in wat_ level
moreconducive to corteaion thanthewaterchemistry would result in flow throughthe weir piping to the
condition thatexists in H-Canyon. process sewer. Conversely, • plug on restriction in

Inspection of the alumin_ Mk 31 the weir piping duringan unintentional water level
would result in flooding of the operatingtarget slugs by video in May 1992 shows severe

mrrosion of the aluminumcladding and the unmimn floor. In addition the report cites that the cutrmt
terget material, much of whichmay or maynothave authorimtion documents do not recognize the
been present when it was transferredto the canyon, dimmembly basin as • long-term stmage site for
water is added to the train throu_ a dad/caredliae RINM.
from the domestic water system using manually Collection and interim _g of low-
operated valves. The dumco of aa inadvemmt level waste from the fewer basin sand filter settler
transfer of canyon liquids or m]utions to the fuel tanks will continue aud • review of the means to
storage basin is considered incredible. Any fission dispose of this low-level waste is underway and •
produr,ta/rborne releases due to _ delpradation plan as to future disposal should be available by
would be disposed of throughthe canyon ventilation January I, 1994.

system. 3.5 K-Reactor Disassembly Basin

3.4 L-Reactor Disassembly Basin
The EM-37 invmtory had not been

The EM-37 inveatoryhad not bern completedfor thisfacilityatthetimeoftheWorking
completed for this fazility at the timeof the Working Group Ameasmmt Team visit. The invmtory
Group .Maemmm Team visit. The inveatory provided by the Site Amessmmt Team did not
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include 305 lithium control rods and 81 Mk 60B disassembly basin u a long-term storage site for
target mmmbiiu in the rzactor tank. The Working RINM.
GroupAmmmmentTeam d_nninzd thattheMk 60B Collection and interim proczaing of low-
targetasesmblim andcontrol rodsdo not fall into the level waste from the reactorbasin luredfilter settler
scope of RINM, but is included for information, tanks will continue and a review of the means to

The K-R_tor Basin contains s variety of disp¢_ of this low-level waste is underway and a
R/NM including _ 22 fuel assemblies in vml/cal planas to futuredisposal is exl_Cted to be available
and horizontal stomp, L/-AI alloy control rods in by January I, 1994.
vertical storage, and a limited number of Mk 31
target_lup containedin bucket_r_e. In addition, 3.6 P-Reactor Disassembly Basin
imdiated mCo slugs are storedin the buin.

The md region of Mk 22 fuel and target The ILM-37 invmtory has not
_al storedvertically on madulmssteel hangers is completed. An invmtory is providedin the site tram
subject to pittingcorrmion asa remdtof the plvmi¢ report(Attw.hn_t A).
couple createdbetweenaluminumand 8tainlmssteel. The P-ReactorbasinprimarilycontainsLi-AJ
The crampon appmrs to be limited primarilyto tim control rods in vmlical storage and a significant
aluminum-minims steel inteffaze although there is numberof Mk 16 md Mk 22 fuel tube assemblies

evidm_ of ran'mica of thecladding on the fuel that andMk60B Lt-AIahoy targets in horizontalstorqe.
wug apparently initiated at szmw.hea and other In additioa, Mk 42 mPu-prodozing amemmbUee
pemetratiom of the protective aluminum oxide containedin aluminumatomare hung in the vertical
mating. Mk 22 fuel placed in hodzouud momge in pmitiea emminim lumgem.
6061 alloy rocks appem to have minimal mufaze Ommimy control is maintained with
mnmion. Althoughit was not readily visible, it is deionizem and a sand filter and although the
likely that the Mk 31 target slugs stored in thz deioaizenlmvenot been opemted mmeeAugust 1992,
stainless steel bucketsare corrodingamvenly as flmy the tr:Ca activity level (160 dpm/nd) has not
m in thz L-_ basin. Corrosion of thz mO_ in,,_,mud duringthe last 8 months thatmunpleshave
control rod amembHmwere not reviewed in detailby been takm.
the Working GroupAmemmentTeam. CoUectioaof low-level waste from the

According to the Site Team Repoa, re_tor basin rand filter sun_ will continue and a
radioisotopm of interest to fide initiative pmsmt in review of the mommto d/spore of this low-levd
the basin water included tritium (0.22 mci/ml) md wasto is undm'wayand a plan as to future dispmal
IrICs (450 dpm/ml). There is conceru that if the should be availableby January I, 1994.
activity level in the basin increases as a result of an The Site A_mememt Team report sites
increasing numberof fuel/target cladding failures, several ES&H imum which are either being
the _urrmt ion exchange capacity will not be able to addmmed or are in the planningprotein. Significant
maintain the activity level below the administrative among them is the dzcisico to allow the Lmin to
limit of 500 dpm/ml, overflowintotheenvimemmt via apmaeassewerin

The Site A_smmt Team repom disctme8 lieu of flooding the opentting floor. In addition the
mvm'81 F.S&H a which are either being reportcites thatthecru rant authorizafiondommm_
addree_ or am in the planningprocem. Significant do not re¢ognim the dimmmmblybasinas a long-ram
among thmn is the tim the original basin dmign stom_ 8itz for RINM.
includes a weir overflow which directedexcess basin

water the mvironmmt via a protein sewm'. This 3.7 C-Reactor Disassembly Basin
design was considered preferable to flooding the
building operatingfloor. The weir overflow has not
been used since the installation of thedeionizer The invmtory provided by the Site

system. The welts remained installed, with the AmmmmmtTeamdid not include 141 lithium ceatml
exception of C ReactorBasinwhich has beenblanked rods in the resetor tank. The Working Group
off, thin.fore, an unexpected rise in warm"Iovel _ Testa comddmrsthe coutrol rods do not
would result in flow through the weir piping to the fall into the soopeof this amemmemt.The invmtory
proceos sewer. Conversely, a plug on restrictionin is providKl for information.
the weir piping during an unintmtioml water level Czllecticm mul interim proumdng of Iow-
inaresse would result in flooding of the opmting level wu_e from the rmator Imin mad filter seUler
floor. In addition the report cites that the eurreat tanks will coatinue and a review of the means to
authodz_on documems do not recogn/ze the dispo_ ofthislow-level waste is undm'wayand a
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planu to futurediq>omdshouldbe availableby 4.1.1 Criticality
January1, 1994.

All fuel wmbHu cored at theRBOP
3.8 Bulldln_l 773A fndlttyare_ loadedintooral,tin, andthenare

placed b the ejgorate-typestorage racks which
The Site Teem did not perfonu an _ nquimd ml_in8. ConfipntionJ for a

_t of thisfacilitypriorto theWorkingGroup particularfuel typeareevaluatedwith SRSvalidated
?uauam_t Teemvidt. _.

Movommttof ¢mdm eve _ rK_ is
3.9 Building 331M notphydodlypebbletherebyavoidingthepotmtbl

for dropping_ inmmdtanthemdm.
Thereb nodBnifl_,mtevidenceof cormdoaThe Site Tmn did hog perform an

mmmmmtof tldafacilityprior to theWoddngGroup and mtbmqumtfluffs materhdndmm, andonly •
AmmammtTeamvisit. "dusting"of sludge.Therearesomepinholeladmin

the ol_, and_t _olmt totivtty. Ftml

4.0 Conclusions from Facility Tour d_t dl_mtinuittmm dimm_ b theSiteTeamRepot
To protectwottm in the eventof in

_om ;,, tl_ section i_ltab K_-idmtd¢rifl_ry. N_lw.r Inddmt Mmdtom
pmpctivm _d jud_m of theWodd_ Otow (NIMs)_.o Iommi_tcmt to the¢omp pool, mid
Ammmmt Teamas a remitof tours,di_tadom the workbasinswhommmmblimare handledand
with theSireTeam,reviewof documma,etc. W,gqg_l intomuimn, incl_ curtius_om

to mluce thevolumeof mamid to I_ mind. Tim
4.1 Receiving Basin for Offs!te Fuel N]M'. are locatedJo u to mmre dmc_io, tad

dangtarici_ _ for pmo._
Fmtturmof the coastrucon w,_uti saf,_. However, the NIM's axenot mdsm/cally

d_ibed b theLxi_ SAg exceptoneof thetwo qmlifled.
ouk unl_ I_w law b¢_ convm_d into
n)rqle_. Badza.aabid_,anda_Jddwallsm 4.1.2 Fission Product Release
_of_ _. Som_of t]_ _

wtlh whichdo not have metalliclinen m The_l.min.m-cbdfuelsb _ and6061
by paint with no vidble rips of alloy¢ccqleracksthathavebeeninthe_ for30

y_ showno viable dgm of conics. The
framingwith tmndtewallsor mmonry. Theroofb Working Orm_ Am_mamt Team norm that an
of steel frmnJngwith tta_l_g. Onlya limited inckl_nd_t cormmonmmmmantom_oBmlk_
portimof thedeckingincludma ¢oncre_slab. specimensfrom IEBOF¢o_t_ (guat_ et 81

Despite the quality of constngtioa attd 19Sl), _nfinn0d low _rosi_t ratesmt dumbum
maintmmncoof the facility,the fac/I/tyhm fmmxm andminlms steelafterserviceperiodsof 15 W 16
rmultingfromit8vintagethatwouldnot be foundin years.
currentdadsm. The Inmmx_ of mMcms7wails

above the dimmembly,inspectionand_ 4.1.3 Radiation
bmi_ crmtmthepotentialof damageto itmdiat_
fuelb thepool from a meam/callyinitiatedcollzp_
of themumuy. Thepresenceof an unb_lm_ roof Theportableion_hango mlunmsumi to
mattee _ 8imibu'potmthl from tonado mimilee. _atrol waterchemistryin the _ dimsm_y

_ mgtremevefiui_ produmtre a_gmmmdatAdditimudly,thestomp racksd_oughanchor_l to P.BOF. As the corrodo_of l_,qM _ thethe floor md wall of the bBb, they are not
seismically qualified and _, potentially number of _om will t_mlt i. an
vulnmableto the Savamu_River Dedgn Bx_ radiationexposureto workm. SRSmpm_thatit
Buthqtml_(DBE). hm iaitiatedplans to obtainadditionalportableioa

Exceptfor fire _xtins_i_, no otherfire _xdmp mp_ility froman outsidevendor.
pmtectioafern.s lave beenprovidd, _ the tctioe shouldreducethefrequencyof mvi_oa.

b condd_glmbimdb theSAR.
4.1.4 Institutional Controls
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Partial _il/t/m m limited to the pmmm the aluminumalKId/ns with su_t
_w in the safety docummtation. The Site dissolution of the enriched uranium fhel ndmsing
Team indicatedthat plans ud w.hedulu are in place fission products contained in the fuel u has bern
for thedevelopmentof an improvedSARu a means obm_ed in thereactorbasins.Puel inspections an,
of dimiuattuStheseimdequ_im, madeusingremote_menu,

The montgebern is a concrete cell lined
4.2 H-Canyon Storage Basin with m/aim stool. Any leaks would 80 to the

csnyo, sad would not be tale,rod directlyto the

TIw ,ton_ of _ wu viewedby the mvirona_t.
Woddq Group A, mmmt Team vii a video
providedby the SRSSiteTeam. 4.2.3 Radiation

4.2.1 Criticality _ are no _ with req_ to
nd/ation so,rcu from the stomp of _ in the

W_8 Group _t Team _ u the _ is located i. _ Hot _yon _
dsmmlz_ tlm therehas bm .e/stoicmdy,/, dam pmvidw ,deq_ ,h/e_d/q.
in the recast put for the H-C2myoamuctum, but dds
mal_ dm not Kkqumly wFPon the _o 4.2.4 Institutional Controls
d_ trois for the amyon mi tl_ RINM .ton_
besinwhichisintegralwith thecanyon.Also,/m _ SAR mod other docunnmatiou
of the malysis suggests thin porticm of the emy(m emmitullng the suthodzatimzIxmiafor H-C_ym did
structme m not ad_lum for DBE, but these not contemplate the intmim stonqp period of RINM
portiere of the muctum am not locatedin thevicinity in the cmsymsto be extruded fir in eacem of that
of tim smnt,eepook. Fur'A_ cal_lationsm being ammmi in tim deeigncoacept of dm facfl/ty (9 to 12
dine to aq_x_rta me au__oa besis for the months)sincethe initial 8mtupof theproceesinllof
c_yca sad b _e _. No _c _Mm__i. 1959.
caludaticm havebeendonein theput to supportin
_on basis for theequ/pmmtneeded to safely 4.3 F-CanyonStorage Basin
m)m _, nor wiUsuchc_l_zl_o_ be completed

until the mudylds of the struotum is compleX. The 8wrqle of RINM was viewed by the
BecaumtbeRINMsupport_arenotmr.homdto Winking Group Amem_mt Team via a video
the basin, they are subjectto dmmq_by hnpsot due providedby the SRS Site Team.
to _/ov_ durings _mc _mL

work mustbe compl_ to _ .n __ms 4.3.1 Criticalitybesis.
If corrosica cmslinuesumsdt/igatedinthefuel

amembUes, incremed role_es of fissile and Conunmts in aecticm4.2.1 _ the
radioactive _ are probable. The possibility bck of s /c __ms _ for _ H-
for criticality will incmue with incmued release of Canyon are alsoapplicable to the F-Cmyms. The
them msm/_, however, the mucmm of the 8Wnq_ _c mudysis eurrmtly being _ should
rack should retain intact usemblke at required support_beskforboth_H-sndF-CmycL The
conditionsexceptunder_v_ _nc _m_. __ to _fi_ _ _ms basis _ _ P"

_ycm _pmmt cannot be started un_

4.2.2 Fission Product Release _ .mllims is complete.
Target slugs m _ in _r, km in the
_. If __ _oa con,_-ues

Aluminum-cladfuel (Mk 16 and Mk 22) is unmitil_l, incrm,ed releases of flmile md
stored in theH..Cmzycabasin. The RINM invmtory ntdioective materialsm pmbeble. The pmsibil/ty
is relativelylow (i.e., 13 usembliss in five fuel for criticalitywill increue with inca,cued releue of
bundles)whencomparedto thatoummtlyin interim themmaterials,however,thestrictureof the
stomp in the reactorbasins, stmlge rsrk should preserve requ/zed spscings to

No corrosion ou fuelhas been detected, but prev_ criticality except possibly under sevme
the lack of installed mghanistm for the control of mism/c evmts.
water chemistry can, in time, initiatecorms/ms. If

corrosim is initiated, it would be expected to 4.3.2 Fission Product Release
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The Working Group Ameumem Team Delays and subsequemt _on of
observations determined that the bucket storage proceming at SRS beginningin i989 have resultedin
support racks am not expedeacinll Mgniflcent tiroland target residence timm in the reactor basin
corrosion;consequently, there shouldbe no resultant significantly treaterthanthoseoriginally anticipated.
structuralintegrityconcerts in the _tort termexcept (Basins were originally intended only for intedm
duringseismic errata, stonqle,i.e., - 12-18 months). The facility has a

The basin is filled with mpant potable Ions, and successful operating history without
water and the capability to filter, purify, or mix the criticalitymistedincidents demommu_8 the basic
wstmrto maintainwater chemistrywas not provided, adequacyof the existing proem'urnsforhandlingand
Sampling and analysis of the stagnant pool is storinj fi_l/taqlets, andopm'ationdlimitsrelatedto
performed every 6 montha. _veatly, the remits requiredap_inp, number, of element, in proum,
showapH of7.78,aconductivityof200_mbolcm, etc.
chloride at 10.7 ppm, and total pmma of4.56 x Stora_ geonmtrim include indtvidtml
10B4 dpm/ml (2.03 x 104 _c/ml). ummblim buell vertically from lmallm in the VTS

condition is more mnducive to area,1- or 2-.mmmblybundles rootedhorizontallyin
corrosion sad mbeequmt fission productndmm than slotted racksin the HTS am, and troller ,duBsstored
the water chemistry conditioa that exim in H- in stainlesssteel boxm. The physicalstructmeof the
Canyon. _, bundlm, and buckets, coupled with

Any leaks wouldgo to thecanyon andwould adminbtr_ve controls based on fuel chmacterbdcs
not be releamddirectly to the m_t. preclude unacceptable spacinas and mafl_,atiom.

Limits are treed on calculations with SRSvalidated
4.3.3 Radiation unthod,. Slotsin the flooa rmtrict the ranp of

travel of memblim in remit to well defined

Similar to thatof the R/NM in mtos'_in H- pathways, exeq)t directlyovm"poolm.
canyon the ttrlJetsare mmainialJin a aon-fwomble The Mk-16 auemblim stored in the VTS at
eavi_t for far lmq_ than that mvbioned or L-s_..tor have been retro-fltted with additioml
anticipated. Continueddelay in pmceming for an hanlle_nxb to restrictlateralmotion in case of such
indefiniteperiodwill rmult in _ pmsetmtioaof the ftihum (a vertical drop of - 1 foot would still be
Muminumcladdingandsubmquantreleaseof depleted pceMble). Bucketacontainin8laqletMup are being
uranium, plutonium, and fmion products to the transferredinto additional stainlms steel containers;
basin. The Site Team and the Working Group flus criticMitysafety of this opmafion was evaluated
AsammaantTeam discussed thatthe conmion of the by Sl_. Criticalityanalysis areelm beingconduete
Mull*and resultantnuclearmaterialrelease would not by the site to allow for more dense packing in the
significantlyimpactES&H while the fuel remainsin HTS, whore the Bdvanic mrmelon of aluminiumfud
the F-Canyon; however, nm'ievd_ilityand handling assemblies has been shown tobe leas. Continued
would be incumbered, corrosion will accelerate the transport of fissile

materials into the coolant; subsequent

4.3.4 Institutional Controls depmition/conceatretion in eludse and mucU_ and
water umtn_t co_ts (e.g., nnd filtm) will
also incmam conce_ relatedto pmsible criticality.

The SAR and other docummtation It is cmrantly propceed to nunove this sludgevia
constitutingtheauthorizationbasisfor F-Canyon did vacumninll, and testshave _ performedat P-
not contemplatethe interimstorageperiodof RINM reactor. Criticality related evduations
in the canyon to be extended flu"in excem of that performed in connection with this operation at L-
mmumedin the decignconcept of the facility (12 to rmemr and m scheduledto be performed at the
18month_) since the initial mmrttqpof the woceui_ other basins prior to vscu_.
of RINM in 1954. Cemequmcm of m_mic evmts beyond the

cumatt capabilities of the facility raise similar
4.4 L-Reactor Disassembly Basin concam related to possible criticality, including

changesin thegeonmry, compaction,andreleaseof
The reactorstoraae basin was touredby the fissile and radioactivemsterids

Working Group_ Team. To protect workers in the eveat of an
accidental criticality, Nuclear Incident Monitors

4.4.1 Criticality (NIMs) have bern placed in alms wheretheim,_et
potential for criticalityexists (e.g., the Machine Arm
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where usembl/eJ are handled/packaged, includi_ The primary corrosion problem from the
cuttingoperationsto reducethevolume of materialto standpointof the physical condition of the matefiM
be stored). The _dVf's are located so u to msure resides with the Mk 31 targetslugs thatare stored in
detection and response characteristicsnecessary for stainless steel boxu; (i.e., corr_on is causins the
personnelsafety. Howev_', these arenotseismically fuel to deteriorateand relume contain/nation.
qualified, is evidence that the rate of w,tivity relmm is

inoreuing, indicatingthatthe condition is becoming
4.4.2 Fission Product Release more uvere. The moe ,evere condition reh_ to

Mk 31 taqpt dup resides in the L-Re.tot buin.

The L Reactor besin contains • number of The nL+hof activity releue is alw increasin8 in K-
MK 16B fuel t_emblles and L/-AI control rods in RNctor basin. This is attributedto pitting corroa/(m
vertical stomp. Mk 16B fuel assemblies are stored _.ng the c_ and corroeiouof the fuel in
horizontallyin 6061 alloy mckJ. In addition, a very the Mk 22 fuel anembHes.
Imp number of Mk 31 target slugs are stored in
mi_em ¢_1 bucketsin thebasin. 4.4.3 Radiation

The L-R_ buin wu dmij_l for short-
term storage of material hence, facil/tim for _ Continued release of fluioa products to the
them/airy control were not sized to accomumdate L-Rmctor disassemblybasinandthe removalof
high levels of impuritiesin the water resulting from fission productsusingportable ion exchm_ columns
claddingfailure_. The sccumubtion of sludae (i.e., and dmnup of the bmdnwater using the mad filtws
ir_, aluminum,andsilicon) on the floor of the buin will _ the radiation exposure to wodmm
also contributesto tim water chemistry control and involved in the handling and operation of the ion
corroeiou problems. Tim fission product wCs exchMge columns and the sand filtem. On_
c_acmtratiou is incasing in the _ water efforts to increase the ion chup capabilities with
probablyu a resultof _ claddin8 failuresand outside vmdom should reduce the _xpomum to
corrosion of fuel and taq_ material_ the limited personnelby reducingthe frequa_y of ira ex_mtaef
_ty of the i_ exchanaers to remove impurity re--on.
ice,. C_mequ_tly, thebasin ,_ivity is Wprmchlna'
the sclmin/mst/ve limit of 500 dpm/ml con_ 4.4.4 Institutional Controls
with • comtrollimit of 1000 dpm/ml. Actions have

bern initiated to incmme the ion exchange cap_ty The dimusemblybasin(s) ire used to store
and remove the sludae by vscuumin8. _ _ and its failure in the SAR has bum

Aluminum-cladMk 16 fuel thatis mmpmded comidered to be incredible. How_m" them bui_
vertically on stainless _ hmgers, is corroding we_ no/specifically d_i_l for mimdc md the
severely at the aluminum-4o-m_nlesssteelin_ SAlt does not addn_ the seismic adequacy of the
reales where a galvanic couple is formed. Relatively buin(8). There 8re nevertheless potential
little corroeio,_(i.e., pitting or gememl)is occunin 8 vulner_biliti_s to Structures, Syatmm, and
on _ removed from the end region howevu', Compon_ts (SSCs) due to a DBE u noted below:
corro,im i. occurrins in kr.alized resiom where the

aluminum-oxide_vecoafinglmbemdamaaed; a) The basin _ above the b,m mat is
cladding pmeu_mm areumunedbased on studies on effectively ,epm'md into two ,egmmt8 via an
_tative non-_ alloys, lvik 16 fuel expmmioujointfromthe matabove. The_ is also an
momd horiz_tally in 6061 alloy racks shows little abrupt change in bum mat ccmtinm'tymtthe same
evidm_ of cortosiml. _ corrosion behavior is in locatiom. To pmvmt Imkap through the expusiom
sharp comtmst with the behavior of Mk 31 tarp_ joint, wat_ stops have been installed. _ of
dup stored in stainlem steel buckets. B.xtmsive the di_ in the mass and dsidity of the two
pitting coaomoa his _ tim cladding and mctioms,the wat_ Stolp_arepotmtiallyvulmm_b m
cohesion of the unmium targetmmum_ is relmMng _ilure due to differmtial motiomof the two mammt8
urm/um, plutoaium, mid fission lnoductsto the bmdn duringa seismic event.
coolmt. 'llm activity ievd in the L Rmc_r basin is

iama_g, iadiaaia8 that tin _rmeioa coatiaam to b) Due to _ _ miafonamm_, tho
accolmte, umking it inmms_ly difficult to conuol _,miml frmm in the Vmical Tube Stom_ (VTS)
activity levels within the adminimafive limit of 500 area haw been idmtifl_l to be insd_lua_ to
dpm/ml u _ to a control limit of I000 withmnda DBE. Since the VTS fram_ suRportthe,
dlm_ml. _ mid lumbers from which _s m kept
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suspended under water, failure of the frames will Continued corrosion will aeceler
umse failure of the RINM stomge system in the VTS transport of tissue materials into the
area. subsequentdepmition/concemtnttion in sluc

structuralandwater_t componemts(e.l
c) Since none of the SSCs (e8. fuel lumdlingcrane filters) will alto increue concerns related to !
and supports) inside the basinhave been seismically criticality. It is _urreaflyproposed to reloc
qualified, their failure duringa DBE van result in sludge via vammming,and testshave beenpm
droppingof mw.hitemson the hofizmtatly stored fuel at P_. The eurrmt ES&H risk auociat
assemblies. S'mfilady the dislodging of th_ cask the sludge materialxppmmlow. SRS has ini
handlingcranewithorwithoutasuspendedcaskover comprebmmve _on a=d cr
the transfer bay pit during a DBE can not only aumsmmt program to better evaluate and p
damageany RINM thatmay happea to be ;n the pit, thepossibility of fumilematerialrelocation,
but also potentiallyperfcmdethe pit floor, and worker expmm_ evemts.

Delay. and subeequmtmmpmsi
Westinghmme Savannah River Company pmceuing at SRS beginning in 1989 have rein

OvsRc)developedshmdown/mmm'byptms fuelsadtargetidmce timmin therecto
facility hxtdwxge, employees, and program, significantlygreaterthanthose origimdly antic
Hardware changes include blanking mugem for (Basins were originally intruded only for
makeup wateg for the _ly basin and the storage, i.e., ~ 12-18 montha). The f_ih'U
suction line from the disassembly basin for the long, and successful operating history
umUdummt heat removal symmn (river water ml criticadity related ineidemmdemmmumiag
tooling water headers). Control room opmatom adequacyof the existing procedures for lumdli

has .beendecreasedand casualtyrespome storing fuel/targets,andoperationallimits n_
may rely on building personnel and opemtom from requiredspscings, numbersof elements in 1_
other facilities. The xtaimrimtioabasisfor this etc.
cendition, refm'red to as the Basis for Interim Storage geometries include ia_
Opm'afion(BIO), has not been completedat the time assemblies hung vertically from hangers in th
of the Working GroupAmesmaemtTeam visit, area, 1- or 2-assemblybundles stored hofizcmt

slotted rac_ in the HTS area, and targetslugs
4.5 K-Reactor Disassembly Basin physical structure of the hangem, bundlm

buckets, coupled with adminimmfive matrob

The reactorstoragebasinwas touredby the on fuel assemblyc]_'acteri_cs precludeunacee
Working Group Awa_mt Team. spacings and mnfigumiem. Limits me bm

calculationswith SP.Svalidatedmethods. Slots

4.5.1 Criticality floors restrict the rangeof travel of auemb]
trmmitto well defined pathways,exeept d/rectl:
pool aress.

Sludge charxcterJzation and related Theaasembliesstoredin SheVTS area
safety/criticalitymalysishave notbeen mmpletedfor not bern tetm-fiUed with additiunal_n
the Sand Filten and train floors i. the "g" Basin res_ct ixteral motion in um ofmeh faila _
Di_mlmbly Arms as have bern done in "L"Basin. been done at L-tractor.
Sledge and debris bearing fiasile _ have Consequemeesof seismiceveatsbeym
gcmmlatedonthelminfloors, hmizm_m_g_ currmt mpabilities of the facilityu s
of tSe hanger in the _ tube motion, concerns ndated to possible criticality, inel

stmge ,ridumsfertrains. Thepoum dmgesm e, cempon, andn e
mobility of this material is inch that significant fumile and mdimmive materials
qumdities of material can be uansfeemd to other To protect wmkera in the evmt ¢
locatiem within the basin during handling/_ xc_i_ orit_lity, Nuclear Iaeidmt Mo
operatiemaudthnmghthemud filtersystemduring (NIMs)havebernpiacedinaresswherelhep
operation. Becanse of the dynam/cnatureof the fuel pmmtial for cdticalityexists(e.ll., theMxchioe
intrusion procem and _ potm_ increase in the where memblim are haudled/imchged, i_l
relativermios of fumileto cerrmiou product_, cuttingopmatimmto reducethe volume of matin
a ehameu  on/mfety memmmt bestmed).
programmaybe neededin conjunction with basin The failure of theVTS concretefn

dmaup and ebemisuy ceatrols, u_nomil an4 hanl_" stmcUuesu wen u droppi
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vinous nonmmically qualifiedSSC8canresultin 4.5.4 Institutional Controls
nuclear criticality through rearrangement of the

storagearray, mispmitioningof fissileassemblies Becauseof thesimilarityinthebasindesign,
and crushingof fuel. the vulnerabilitycited in section 4.4.4 affecting L-

Reactor Basin SSC's due to a DBE are also
4.5.2 Fission Product Release applicableto K-ReactorBasin.

The currentanthodzafiondocumentsdonot
Aluminum-clad Mk22 fuel thatis susixmded recognize the disassembly basin as a long term

vertically on stainless steel hangers is corroding storage location for irradiatedreactor components.
severely in the aluminum-to-stainlesssteel interface The fuel and targetshave been in storagesince 1989.
regionwhere a galvaniccouple is formed. Relatively However the Cobalt-60 targets in the K-reactor
little corrosion (i.e., pitting or _) is occurring disassembly basin have been in storage since about
on claddingremoved from the end region however, 1970 and while no mrrosion is evident by
corrosion is occurring in localized regions on the observationfromabove the basinextendedprolonged
claddingwherethetlnmlnum..oxidepmtectivecoating storagemay resultin corrosionon a weldedjoint and
has beenviolatedand eladdingpenetrationshave been could result in a release of cobalt-60 to the basin
confirmed. Mk 22 fuel stored horizontally in 6061 water.
alloy racks shows little evidence of corrosion. Collection of low-level waste from the
Although they were not read/ly visible because of a reactor basin sand filter sumps will continue and a
lack of lighting, it is likely that the Mk 31 target review of the means to dispose of this low-level
slugs stored in stainless steel buckets are corroding waste is undenny end a plan as to future disposal
and releasing uranium, plutonium, and fission shouldbeavailableby January 1, 1994.
productsto the basincoolant. Even though there are
only a few Mk 31 target dulls in the K-Reactor 4.6 P-Reactor Disassembly Basin
basin, the activity level is increasing, indicatingthat

the major source of the basin activity is from The reactorstoragebasin was touredby the
corrosion of the Mk 22 fuel. This situation makes it WorkingGroup,aames_ent Team.
increasinglydifficult to controlactivity levels within

the administrativelimit of $00dpndm[as compmed 4.6.1 CriticaliW
to a control limit of 1000 dpm/ml.

Analysis of the basinwater shows a pH 5.$
to 8.5, a conductivityof 120#mho/ml, 6 ppmCl, and With the currentP-Basinconfiguration, and
an activity of 450 dpm/ml. As in the L-Reactor theproposedfuturelay-uppisns identified foreach of
basin, there is concernthatif the activity level in the the Reactor D_ly Basins, a more credible

soddent event analysis is necessary than thosebasin continues to increase as a result of an

increasingnumberof fuel/targetcladdingfailures, the currently identified and evaluated in the existing
current ion exchange capacity will not be able to facility SARa. The existing SAI_ identifyaccidents,
maintain the activity level below the adminilan_ve cemequencm, limitingconditions foroperations, and
limit of 500 dpm/ml. An averagesludge thidmess of mitigation controls for that of an operating reactor
3 inches on the basin floor e_a_Joatm the corrodon f_ility. The _t configuration and

problemby providinga sourceof hnpurityions in the operationsat the L-ReactorDisassemblyBasin reflect
water, conditions and operational comiderations not

normally associatad with a reactor facility. This

4.5.3 Radiation vulnerabilitydoesnotindiuttea higher potentisl risk
condition at SRS but addresses the lack of a more

bounding description and comprehemive
Continuedrelease of fission products to the safety envelope for the disassembly basins in their

K-Reactordisassemblybasinandthe removalof these present and lZmpoNd future operations. Safety
fission pmdu_ usingportableion exdumge coltmms events associated with the present and future
and cleanup of the basin water using the sand filters corrosion comtitions, loss of pool water, equipment
will increase the radiation exposure to wcnke_ failure,load drops, fissile matm_ movement, loss of
involved in the handling and operation of tho ion shielding, etc., need to be more accuratelyanalyzed
exchange colunms and the sand filters, to reflect these conditions. Other changes in the

facility mnfigurations, system imistion, and
operationalconsiderations relative to the _ve
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actions for corrosion of claddingand fissile material horizontalstorageracks is judged to be most severe
need to be addressedas part of the credible events in the P-Reactorbasin. The corrosion is monitored
and risk mitigation, with visual inspections once a month, video

Delays and subsequeat suspension of inspections of the bundles, corrosion coupons, and
processing at SRS beginningin 1989have resultedin sampling for '_Cs in the basin water.
ft'_ and target resideace times in the reactorbasin Because there are no aluminum-clad fuel
significantlygreaterthanthose originallyanticipated, assemblies in vertical storage or Mk 31 target slugs
(Basins were originally inteaded only for interim stored in this facility, the '=Cs conceatmfion is
storage, i.e., ~ 12-18 months). The facility has a relatively low at 160 dpm/ml.
long, and successful operating history without Chemistry control is maintained with
criticality related incidents demonstratingthe basic &ionizers anda sandfilter. Althoughthe deionlzers
adequacy of the existingproceduresforhandling and have notbeen operatedsince August 1992, the t_Cs
storing fuel/targets,and operationallimits relatedto activity level has not increased during the last 8
required spacings, numbersof elemmts in process, months thatsmnpleshave been takes, suggesting that
ere, corrosion and fuel failures are not increasing

Storage geometries include individual fuel substantially. However, there is concern tbat
assemblies hung verticallyfrom hangers in the VTS continuedstorageof the fuel under the currentwater
m,ea, and 1- or 2-assembly bundles stored chemistry conditions may increase corrosion, the
horimntally in slotted racks in the HTS area. The numberof fuel failures, and increasethe activity level
only material of concern at P-Area that is stored in the basin. An average sludge thickness (~ 3 in.)
vertically are nine Mk-42 assemblies. These are on the basin floor contributesto the ionic impurities
packaged in individual canisterswith internalwater in the water.
coolant, and provisions for off-gas. The physical
mucmre of the lumgers,and bundles, coupled with 4.6.3 Radiation
edminimr_'ve controls based on assembly/target

characteristics preclude unacceptablespacings and The stabilityof the J_C4sactivity levels in the
configurations. Limitsarebasedon calculationswith P-Reactor disassembly basin reduces the radiation
SRS valicL_tedmethods. Slots in the floors restrict exposure concerns to workers involved in the
the nmge cf travel of assemblies in transitto well lumdling and operationof the ion exchange colunms
defined path rays, exceptdirectlyover pool areas, andthesandfiltersascompared to that discussed in

To protect workers in the eveat of an other Basins.
accidental criticality, Nuclear Incident Monitors

(_Dvls)havebeeuplacedin areaswherethegreatest 4.6.4 Institutional Controls
potential for criticalityexists (e.g., the MachineArea
where assemblies are handled/packaged, including
cuttingoperationsto reducethe volumeofmaterial to Becatme of the similarities in the basin
be stored). The NIM's are located so as to ensure design, the vuinerabilities in section 4.4.4 affecting
detection aud response characteristicsnecessary for L-Reactor Basin SSC's due to a DBE are also
personnel safety. However, the NIMs are not applicable to P-Reactor.

,eismicany quanfied. 4.7 C-Reactor Disassembly Basin

4.6.2 Fission Product Release
This facility was not assessed by the

The P-_ basinprimar/lycontainsLi-A! WorkingGroup_t Teambecause thereactor
control rods in vertical storage and a significant basin does not containany RINM.
number of Mk 16 and Mk 22 fuel tube assemblies

andMk 60B Li-AI alloytargetsin horizontalstorage. 4.7.1 Criticality
In addition, Mk 42 mPu-producing assemblies
contained in aluminumcansare hung in the vertical No additionalco_._nenta/observationswere
position on stainless hangers, made for this facility.

Although there is no evidence of corrosion
on the mrfitceof the fuel aseemblies,the general 4.7.2 Fission Product Release
corrosion of componeats, including lpdvanic

corrosion at the Muminum-sttinlesssteel interfacesof There is no RINMcurreatly storedin the C-
the Mk 42 containers, aluminum tools, and the Reactor basin, aud the F.S&H concerns related to
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fission product release is limited to the disposition of at a low, 30 watts, power rating). Material consim
basin sludge which is discussed earlier in this report, of approximately 4940 Mk. 25 fuel elements,

cylindrical rods about 1.42 " in diameter by 8.25"
4.7.3 Radiation long, and in total about 20,(XX) kg. of normal

uranium.

No additional comments/observations were

made for this facility. 4.9.1 Criticality

4.7.4 Institutional Controls The naturaluraniumfuel stored in this
location is from an old, low power (10-30 watts)

No additional comments/observations were graphite moderated critical assembly. The material

made for this facility, is stored dry in plastic-lined wooden boxes in a
building. There are no concerns with respect to

4.8 Building 773A criticalityforthismaterial.
Materialis in drystorage.

Four sections of irradiated Mk 16B fuel 4.9.2 FissionProduct Release
material that were cut from full-length fuel assemblies
are stored dry in one of the hot-cell cubicles. Each

fuel section, which is less than 2 feet long, is The rods are wrapped in plastic and
contained in an aluminum can with a screw lid. The contained in wooden boxes with steel strapping and
fuel, which contains a total of 826 gm of uranium are stored in a warehouse (331M) with no heating or
(256.7gm =_U), has beau stored in the hot ceU since air conditioning. The warehouse is equipped with
mid-1987, fire protection sprinklers.

Direct observation of the material was not

4.8.1 Criticality possible because of the packaging but the material is
reported to have some slight physical deterioration
leading to natural uranium dust contained by the

The amounts of fissile RINM material plasticcontainingthe rods.
located in Hot Cell #16 does not pose any concerns

with respectto criticality. 4.9.3 Radiation

4.8.2 Fission Product Release Materialis containedwithin a radiation
controlledarea,RCA,betweenanduljacmttoother

Examinaion of one of the four Mk 16B fuel materials. Accem appears to be properly ¢on_Ued.
sections that are stored dry in aluminum cam shows The building is notseismically qualified.
it to be in good condition with no deterioration

evident. Based on this assessment and the apparent 4.9.4 Institutional Controls
suitability of the facility, no currmt ES&H

vuinerabilities or any that may be associated with the
continued storage of this material are evident. The warehouse is equi_ with fire

protectionsprinklers.

4.8.3 Radiation 5.0 Summary

No conclusionsre_,aired. Corrmionof fuelandtargetmaterialsia the
4.8.4 Institutional Controls watertrains and its effectsconstitutethe major

ES&Hvulnerabilityat theSRS pert=iniagto stored
RINM. Cmmdon is ocmrdngin K- md L-RmcWr

No conclusions required, basins sad it is becoming _gly difficult to
maintain the Cs-137 activity within the adminiserM/ve

4.9 Building 331M limit. Continuedconmionwilleveatutllyinvactthe
physical integrity of stored matedak. Such sum

Unclad (bare) mmmd uranium fuel elements eventuality would imlmct criticality,
discharged from the 305-M test reactor pile ( a radiation exposure, and fuel retrievability and
lw,phitemoderatedcriticaltestreactorthatoperated disposal.
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on the inventory was accomplished by asking about posted to control any changes to the existing
a random container being found on the master fist. configuration.
This container and its contents were quickly identified
and verified. Saudia is currently implementinga bar Conclusions
code system to improve the current inventory system.

The HP practices were carried out in a professional The walkdown validated the Site team report
manner. There are no permanent radiation measuring concerning the condition, location, controls, and
devices (radiation air monitors [RAMs] or continuous structural integrity of the storage locations at the
air monitors [CAMs]) at the vault with detection of ACRR.
any release being relegated to direct HP monitoring

prior to every entry for periodic inventorying and 4.3 Sandia Pulse Reactor Facility
additions or removal of material. Inspections are
performed on a periodic basis. Ventilation at the
vault is only by natural circulation out the front of the The team conducted a walkdown of the spent
vault. No criticality limits were posted at the facility; fuel storage locations under the control of the Sandia
however, discussion with the site team showed that Pulse Reactor facility. These locations were both

very detailed inventory control procedures are used. inside and outside the facility building. Inside the
These procedures control the several steps used in the building was a storage vault containing fuel stored in
transfer and storage of RINM. The location and a movable cart. Outside the facility is a series of
spacing requirements specified in these procedures tubular storage pits (the Yard) placed underground
will prevent any criticality concerns, containing a large variety of materials.

The walkdown included observation of the

Conclusions following lmramete_: potential of water ingress, the
validity, the health physics practices and air
monitoring, the ventilation system, the apparent age

The walkdown validated the Site Team and condition of the facility, any corrosion of
report concerning the amount, positioning, general containers, criticality safety, and general
condition of the facility and controls to protect the maintenance.

spent fuel and RINMs. The SPR appeared to be in good general
condition with the storage vault clean without any

4.2 Annular Core Research Reactor signsof water ingress. Criticality limitswere posted.
Facility Monitoringforany degradation of the fuel appeared

to be adequate with typical radiation monitors presmt

The WGAT performed a walkdown of both locally and on the ventilation system. No
ACRR which is a typical research reactor in corrosion was visible on the outside of the fuel
configuration and operation. The team located the canisters in the vault. The storage pits outside the
storage locations near the reactor, facility were located and were visually observed from

The walkdowu included observation of the a distance. These tubes have a cap but are

following parameters: potential of water ingress, the susceptible to water ingress if sheet water from a
health physics practices and air monitoring, the large rainfall in a short period of time. Also, some
ventilation system, the apparent age and condition of dust ingress into the pits is possible.
the facility, any corrosion of containers, criticality
safety, and general maintenance. The possibility of Conclusions
water ingress into the storage holes was judged to be

low based on the location and design of the storage The walkdown validated the Site team report
pits. The facility is ventilated using a typical negative concerning the condition, location, controls, and
pressure approach which forces any releases through structural integrity of the storage locations at the SPR
a filter system. Any actual release of activity during facility.
opmfing of the pits would be expected to be detected

immediately by both local HP instrumentation and 4.4 Hot Cell Facility
permanent radiation detectors near the storage

locations. The facility appeared to be maintained in The assessn3ent team conducted a walkdown

excellent condition and no corrosion of the storage of the storage locations associated with the Hot Cell
containers would be expected based on the materials Facility located near the ACRR. These locations

of constriction and the design. Criticality limits were include the storage vault in the hot cell and a storage
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pit located outside the hot cell located under the "Thecurrent approved safety analyses do not
crane. This outside storage pit contains a fuel sample adequately address the storage of spent fuel and
from the Savannah River site production reactors. RINM for Manzano Storage Strictures, Sandia Pulse

The walkdown included observation of the Reactor (SPR), Hot Cell Facilities (HCF), and one

following parameters: potential of water ingress, the SNM storage location. The need for upgrading

health physics practices and air monitoring, the Sandia National Laboratories (SNL) nuclear facility
ventilation system, the appmentage and condition of Safety Analysis Reports (SARs) to meet DOE
the facility, any corrosion of containers, criticality 5480.23 has been recognized, and an implementation
safety, and general maintenance, plan has been sent to DOE. This plan, in conjunction

The inside storage vault was in excellent with the old SARs, is considered the authorization
clean condition withno signs of water ingress. There basis for the facilities. The updated SARs will

were no fire sprinklers and little flammable material specifically provide safety analysis for spent fuel and
inside the vault. The inventory of containers appeared RINM storage locations when implemented."
consistent with the site report. Criticality limits were
posted and normal radiation monitoring equipment
was present. A negative differential pressure
ventilation system was in use. No corrosion of
containers was noted.

Conclusions

The walkdownvalidated the Site team report
concerning the condition, location, controls, and
structural integrity of the storage locations at the Hot
Cell facLlity.

4.5 SNM Storage Facility

Two irradiated fuel "disks" from one of the
SPIt reactors as well as fifteen uairradiated fuel disks

are _trrently in storage at this location. Becamse of
the access difficulties of conducting a walkdown, no
waikdown was performed. However, the WGAT
was provided with ample information including a

viewing of a number of photographs takea of the fuel
while in the facility. It was noted that the disks are
individually suspended in "cages" with req.tred
separations of over three feet to preclude criticality.

5.0 Summary Conclusions

Two Potential Vulnerabilities were initially

identified by the WGAT. However, during the
Factual Accuracy review conducted at the end of the
WGAT"s visit, the WGAT was informed of
mfficimt additional information relative to one of the

vulnerabilities, so that it was dispensed with.
The pm_.ima'g vulnerability, SNL-1,

described below, was thoroughly reviewed by the site

represeatativesand received their concurrence.

Potential VulnerabilitySNL-I:

9313.022 Page 6- 6
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GENERAL ATOMICS

Preface

The Secretary of Energy's memurandum of the existence of potential vulnerabilities for the
August 19, 1993, established a requirement that the Department resulting from suchstorage. The WGAT
Department determine the vulnerabilities of stored also had the objective of conducting this assessment

spent fuel and other reactor irradiated nuclear according to the direction of the Spent Fuel Working
materials. A Project Plan to accomplish this study Group described m both the Project Plan and in the
was issued on September 20, 1993 by EH-I which Assessment Plan so that the conclusions and identified

establ/shed responsibilities for laboratories and vulnerabilities would be comparably detailed, defined
personnel essential to the study. The DOE Spent and described to those of other teams at other sites.
Fuel Working Group, which was formed for this Stiff another objective of the WGAT visit is to ensure
p_ and which produced the Project Plan, will that site representatives play key roles in the process
manage the assessment and produce a report for the and are therefore fully cognizant, if not in full
Secretary by November 20, 1993. accord, with conclusions reached by the WGAT.

The following report prepared by one of

several Working Group AssessmentTeam contains 2.0 Facilitiesand Inventories
the results of the study of potential vulnerabilities at

General Atomics where DOE fuel is being stored at This section of the report lists each storage
two locations. Results contained in this report will be facility, along with brief descriptions of salient
reviewed along with similar reports from all other features ofthe facility, purpose, nature and frequency
selected DOE storage sites, by a select committee of operations, typical RINMs stored (not detailed),
which will finally assemble the Working Group normal and maximum (if applicable) inventories of
report to the Secretary on spent fuel storage inventory heavy metal (MT). Attachment 1 of this report
and vulnerability, contains detailed inventory information provided by

the site in response to the EH-1 request.
Executive Summary

2.1 - Hot Cell Facility
The Working Group Assessment team visited

General Atomics October 8, 1993, where it Description:
conducted an evaluation and validation of that site's

responses to the Working Group's request for The Hot Cell facility consists of office space,
information. One storage facility, the hot cell three hot cells (the high-level cell, low-level cell, and
facility, and a future designated storage facility next metallography cell), and operating gallery, and hot
to the Linear accelerator, were represented in the and cold auxiliary areas.
review. Assessment walkdowns of both facilities The high-level cell, which is the largest of
were conducted, the cells and which has the most shielding, is 8 ft

As a result of the study by the Working wide, 18 ft long, and 15 fl high. The cell walls
Group Assessment Team, no potential vulnerability range from 42 in. thick high-density concrete on the
was identified for this site. However DOE should front to 60 in. thick conventional concrete on the
take immediate steps to reclaim this material to take rear. A two section steel door separates this cell
it out of the hands of a disinterested landlord. There from the adjacent low-level cell; the lower section is

to be no reason to delay transfer of the fuel 21 in. thick and 11 ft high, and the upper section is
to a DOE facility. 12 in. thick and 3 1/2 ft high. There are three

operating stations, two on the front wall and one on
1.0 Objectives the end wall, each with a viewing window and two

master-slave manipulators.

The primary objective of the visit by the The low-level cell is 10 ft long, $ 1/2 ft
Working Group Assessment Team (WGAT) to wide, and 15 ft high. The wall of this cell are
General Atomics was to receive, evaluate and validate formed by the high-level cell door, a 1V-in-thick solid
information assembled by representatives of two steel door to the specimen area, a 36 in. front wall

storage facilities with respect to storage of reactor and 32 in. back wall of high-density concrete. The
irradiated nuclear materials (RINMs), and to discern front wall has a viewing window with manipulators
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and various shielded access holes. There are also to D&D the Hot Cell Facility has been submitted to

shielded transfer mbe,s connecting the low-level cell DOE San Francisco Field Office for review and
to the other two ceils, approval.

The metallography cell measurea 9 ft long,
5 ft wide, and 11 1/2 high. The walls are made of Inventory:
high-density concrete and range in thickness from 34
to 36 inches. Personnel access to the cell is through There are reduced enrichment research &
a 15 in thick solid-steel sliding door to the service test reactor (RERTR) program material and high
area. The front wall of the cell has one operating temperature gas reactor (HTGR) program material
station equipped with a viewing window, stored in the storage wells in the Hot Cell facility.
manipulators, and accessholes. On the corner of the These materials are owned by various DOE
cell is an operating station equipped with a stereo- organizations at different _anes, including NE-42 and
microscope and a remote-operated specimens stage EM-40. The RERTR materials were irradiated in the

for viewing small specimen. The side wall of the cell Oak Ridge Reactor during the period December 79 to
contains a metallograph mounted in such a manner August 84. The HTGR material was irradiated at
that the stage can be retracted into the cell wall, and various reactor facilities over various periods of time.
a lead-filled shielding door located inside the cell is The total EeL RINM quantity of the

closed to protect the optical and electronic RERTR material is 3037.00 gln of U, 352.00 gln of

components. U235. The total EeL RINM quantity of the HTGR
The hot cell facility is also equipped with a material is 178.45 gin of U, 119.85 gm of U235.

number of dry wells, which provide shielded storage
for samples. There are dry wells in the low-level 3.0 Conclusions from Review of Site
cell that are used for sample storage, except during Team Draft Report
the handling of certain casks. A 24 inch dry well

and three 13 inch dry wells are located in the high- Because General Atomics (GA) is not a DOE

level cell. A fourth 13-inch dry well is located in the facility, no Site Team was organized by GA and no
low-level cell. Eight more 13-inch wells are located Site Team Report was developed. GA did, however,
in the service gallery. The latter are 15 fl deep and provide a response to the Working Group's
are serviced by a remotely operated shielding cask questionnaire on the facility and the stored fuel. This
equipped with a small winch for transferring samples response is provided as Attachment #2. T h e
to and from the low-level cell. WGAT prepared a response to the "Eight Questions"

normally answered by a Site Team. These responses
Purpose: were reviewed by the Manager of Licensing for GA

and generally approved as accurate. They are

The hot cells have been used to perform provided here as Attachment #1.
post-irradiation examinations on fuels, structural Descriptions of stored fuels, inventories,
materials, and instrumentation and for dosimetry, material conditions, environmental controls, the
The warm metallography hood has been used fairly conditions of the two facilities of interest (the hot cell
extensively for examining irradiated fuels for the and the intended new location, the LJNAC facility),
HTGR fuel development projects. The hot cell yard open items from previous assessments by the N-RC,
and the service gallery have been used for cask authorization bases, and administrative controls were
handling and cask maintenance activities. These discussed with managers and staff.
latter areas have been used extensively for waste The assessment team identified one potential
consolidation,packaging,and characterization.

vulnerabilitywhich was subsequentlydiscarded

duringfactualaccuracyreview with GA. The

Operations: potential vulnerability asserted that with GA's current
reduction of efforts in the nuclear energy business,

The HotCell Facilityhasbeen operated fully and their ongoing effort to divest themselves of
for over 30 years. This facility has been used to facilities that represent liability to the corporation,
perform numerous pos-irradiative examinations on that there was a vulnerability of reduced rigor in
DOE fuels, structural msterials, and project nuclear safety and safeguards in the extended future.
ins_tation. Reduced demand and continuing It was pointed out by GA, however, that GA has no
private industrial development around the site has intention now or in the long term future to lose its
resulted in the requirement to decontaminate and NRC ficense which is necessary for its continued

decommission (D&D)the Hot Cell facility. Proposal supply of TRIGA fuel, and that it is absolutely
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inconsistentwith licenserequirementsthatthey would DOE controlled location andto elinfinatethe costs of
relaxon criticalityandothersafeguards. The WGAT transfering of the material to a new location once
was thoroughly convinced as a result of this factual D&D starts.
accuracy, that there is indeed no potential
vulnerabilityof this nature. Therefore, the visit to
GA resulted in finding of NO potential
vulnerabilities. Nevertheless,theTeam feels itwould
be prudent for DOE to reclaim its fuel from GA at
the earliestpossible time, and place it under its own
control at a DOE facility.

4.0 Conclusions from the Walkdown

The assessmentteamconducteda walkdown
of the _,_rage location of the smallamountof spent
fuel and RINM at the Hot Cell located at the Gulf
Atomic site.

The wa/kdown included observationof the
following parameters:potential of water ingress, the
health physics practices and air monitoring, the
ventilationsystem, the apparentage and conditionof
the facility, any corrosion of con_tine_ criticality
safety, and general maintenance.

The storageof theRERTRfuel samplesand
the HTGRfuel samples is providedinsidethe hotcell
and visual observation of the actual locations was

completedthroughthe hot cell glass window for the
RERTR fuel and through a video system for the
HTGR fuel samples. No water/ngress was apparent
at either locations and no firewater through any
additionsystems is possible. The facility is preparing
to undergoaD&D operationfor the entire facilitybut
still appeared to be in excellent well maintained
condition. Criticality informationwas pc_ted.Health
Physics radiation detection equipment was in
operationas well as the negative delta p ,_entilation
system. No apparent corrosion prok,lems were
identified.

Conclusions:

The walkdown validated the information

provided by General Atomics concerning the
condition, location, controls, andstructuralintegrity
ofthestoragelocationsattheHot Cellfacility.

5.0 Summary Conclusions

No potential vulnerabilities were identified
by the WGAT due largely to the small amount of
material(underany criticalityconcern)andthe stable
condition of the facility and very little operations
being consideredother thanthe D&D of the facility.
The Team would recommend thatconsideration be

given to expediting the transferof this material to a
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Babcockand W'd¢oxLynchburg Technology Center

BABCOCK AND WILCOX LYNCHBURG TECHNOLOGY CENTER

Preface

A Secretary of Energy memorandum dated Team to the LynchburgTechnology Center was to
August l9, 1993, "VulnerabilityReviewofIrradiated evaluate and validate informationassembled by
Nuclear Materials Currentlyin Storage,"established representativesof the site with respect to storage of
a requirement that the Department of Energy DOE-owned reactor irradiatednuclear materials at
determine the environment, safety, and health the storage facilities, and to discern the existence of
(ES&H) "vuinerabflJties"of stored spent fuel and ES&H vulnerabitities for the Deparunent resulting
other reactor irradiated nuclear materials. On from such storage. In doing so, the Assessment
September20, 1993, the EH Office of NuclearSafety Team also had the objective of conducting this
issued a project plan to accomplish this study. The assessment _cording to the direction of the Spent
plan created a DOE Spent Fuel Working Group to Fuel Working Groupas describedin its ProjectPlan
manage the study and produce a report to the and in its Assessment Plan so that the summary
Secretaryby November 20, 1993. A WorkingGroup conclusions and identified vulnerabilitieswould be
Asseam_t Team preparedthe following report that consistently detailed, defined and described. Still
contains the results of its study of the Babcock and another objective was to ensure that site
Wilcox Lynchburg Technology Center site in representativesplayedkey rolesin the process so that
Lynchburg, VA. A select committee,,rill review the they were f_dlycognizant, if not in full accord, with
results of this report, along with similarreportsfrom all conclusions.
all other selected sites, and will assemble the full
report on spent fuel storage vulnerabilities and 2.0 Facilities and Inventories
conct_rl_.

The LynchburgTechnology Centercurrently
Executive Summary stores3 intactirradiatedfuel rodsand 17 sectioned

irradiatedfuel rodsownedbyDOE. All of thisfuel
The Working Group Assessment Team is low enriched uraniumoxide clad in zircaloy and

visited the Babcock and Wilcox Lynchburg was irradiated at either the Oconee or Arkansas
Technology Center on October 12, 1993. DOE has Nuclear Onecommercial nuclearpower plants. The
contractedwith them to storesomeDOE-owned spent Lynchburg Technology Center received this fuel
fuel. Three storage facilities at the site contain intact between 1980 and 1987 as part of a "high-bumup"
or sectioned irradiated commercial nuclear power research programsponsored by the DOE Office of
plant fuel owned by DOE. These facilities are a Nuclear Energy. The experimentswere completedin
storagepool and two drystorageareas:one inside the 1989 and the program was officially terminatedin
hot cellcomplex and one outside. The Lynchburg 1992. Since that time, the LynchburgTechnology
Technology Center is licensed by the Nuclear Center has stored this fuel under contract to DOE.
RegulatoryCommission topossess, handle, and store The contractprovides thatboth parties must agree if
a wide variety of radionuclides, storage is to extend beyond September 1994. As

The Asseumeat Team identified no explained in Section 4 of this report, for commercial
emvironmeatal,safety or health vulnerabilitiesat the reasons, Babcock and Wilcox does not plan to agree
LynchburgTechnology Center for timber review by to continuedstorage beyond thatdate.
the Select Committee of the Spent Fuel Working The irradiatedfuel currentlyowned by DOE
Group. However, for commercial reasons, Babcock is essentially indistinguishablefrom other whole or
and Wilcox does not wish to continue storing the sectioned irradiatedfuel rods storedat the site. Like
DOE spent fuel and plans to terminate their DOE commercial irradiatedfuel stored at power stations,
contract in September 1994. Thus, in the near the balance of irradiatedfuel storedat the Lynchburg
future, DOE will have to make alternative Technology Centeris subject to the provisions of the
arrangementsfor storing this fuel. Nuclear Waste Policy Act. Therefore, by 1998,

DOE may own all of the irradiatedfuel storedat this
1.0 Objectives site.

The following sections briefly describe the

The objective of this visit by the Assessment irradiated fuel storage facilities at the Lynchburg

9313.019 Page 10- 1
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TechnologyCenter.Attachmentlprovidesschematic They extend 6 inchesabove the floorand are

drawingsofthefacilities.AttachmentIIprovidesa surroundedby a concreteplatform.Eachtubehasa

detailed inventory of stored irradiated fuel. seal plug. All of the sectioned fuel is stored in inner
Attachment III is the Site Team Report. containers which are then placed in watertight

aluminum storage canisters. These canisters are

2.1 Facility: Storage Pool and storedin the storage tubes.
Transfer Canal

Purpose:

Description: The facility provides interim dry storage of
sectioned fuel rods.

The Cask Handling Area contains a 24-foot

deep storage pool with an integral transfer canal to Operations:
Hot Cell I. The pool is equipped with a coolant i

cleanup system. The Cask Handling Area is The facility was designed for maintenance-
maintained at a negative pressure relative to the free storage. The aluminum storage canisters are

outside environment, and its ventilation system intended to remain in the storage tubes until they are
exhausts through High Efficiency Particulate Air
filters to a monitored stack. A separate High ready for transport off site or for further evaluation

or handling in the hot cells. If fuel sections axe
Efficiency Particulate Air filtered ventilation system needed, the storage canisters are loaded directly intoserves the hot cells.

a shielded cask that is then transported to the adjacent
storage pool. These canisters are transported through

Purpose: the pool transfer canal into Hot Cell 1, where the

aluminum storage canister is opened and the inner
The pool is used to store intact irradiated container and sectioned fuel is removed.

fuel rods, reactor vessel surveillance specimens, and

activated components and tools. There is no periodic surveillance on the storage

Operations: canisters. However, for variousprogrammatic
reasons in the past six months, the Lynchburg

Coolant activity is routinely monitored and Technology Center removed some storage canisters
has been maintained within specifications. There is from the storage tubes and repackaged some fuel

no indication that any of the stored fuel rods has segments in Hot Cell 1. Facility personnel did not
observe any degradation of the storage canisters,

experienced cladding breach, inner containers, or sectioned fuel at that time.

Inventory: Inventory:

Nine irradiated fuel rods are stored in the
Sectioned fuel rods owned by DOE are stored in two

pool. Three of these are owned by DOE. They have of the storage tubes.not been sectioned. Babcock and Wilcox does not

currently plan to section this fuel and transfer it to
dry storage. However, theyhavethe discretion to do 2.3 Facility" Outside Special Nuclear
so if they decide this would be a preferable storage Material Storage Tubes
mode. They have no contractualobligationto inform
DOE if they decide to section this fuel. Description:

2.2 Facility: Inside Special Nuclear Twenty-six carbonsteelpipesaresetinan

Material Storage Tubes underground concrete monolith. The pipes are 6
inches in diameter and approximately 9' feet deep.

Description: The seal plugs extend a few inches above theconcrete, which extends out of the ground 6 inches.
A locked aluminum cover protects the seal plugs

Thirteen carbon steel pipes are set in the from the weather and other physical hazards.
concrete floor of the Cask Handling Area adjacent to

Ground water monitoring wells surround the facility.
the hot cells and storage pool. The pipes are 5 Each storage tube can hold two of the sealed

inches in diameter and approximately 9' feet deep. watertight aluminum storage canisters.
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Purpose: releases from this facility. There is currently no
reason to suspect that spent fuel storage containers

The facility provides interim dry storage of will degrade in the near term in a manner that would
sectioned fuel rods. result in a release of fission products. This facility is

routinely inspected by the Nuclear Regulatory

Operations: Commissioh and relicensed by them every 5 years.
Hence, any developing storage problems would most

The facility was designed for maintenance likely be dealt with and corrected under the direction
free storage. The storage canisters are intended to of the Nuclear Regulatory Commission.
remain in the storage tubes until they are ready for

transport off site. There is no periodicsurveillance 4.0 Summary of Vulnerabilities and
ofthestoragecanisters. Conclusions

Inventory: The Assessment Team identified no

environmental, safety, orhealthvulnerabilities at the
Sectioned fuel rods owned by DOE are Lynchburg Technology Center for further review by

stored in nine of the storage tubes. This fuel is the Select Committee of the Spent Fuel Working
packaged in inner containers which are then packaged Group. However, the Assessment Team is concerned
in the aluminum storage canisters, that DOE will have to arrange for alternative storage

of this spent fuel in the near future. The contract for
3.0 Conclusions from the Review of storingthis spent fuel allows either of the parties to

Site Team Report and Facility discontinue the contract in September 1994. The
Walkdowns contractor, Babcock and Wilcox Nuclear

Environmental Services, Inc., views storing the DOE

3.1 Spent Fuel Storage Pool spent fuel as a reduction in its operational capacity
allowed under its Nuclear Regulatory Commission
license for the site. Increasing the limit would

The DOE-owned spent fuel rods that are require Babcock and Wilcox to incur many added
stored in this facility are intact and in good condition. costs to taeet accountability and security requirements

Water quality is also good and is maintained by set by the Nuclear Regulatory Commission.
passing it through particulate filters and resin beds. Therefore, the contractor currently plans to exercise
No chzmistty controls have been needed. In addition, the option to discontinue the storage contract when
sludge is not present in the pool and biological the option comes up in September 1994.
contaminationhasnotbeenobserved.

3.2 Inside Dry Storage Facility

There are no routine inspections of the
condition of q_ent fuel rods that have been sectioned
and placed in dry storage. However, some of the fuel
stored in this facility was recently repackagedand
moved; this fuel and its containers are known to be
in good condition. Other evidence that the integrityof

gxm fuelstoragecontainershasbeenmaintainedin
good condition is routine monitoring of ground water,
direct-radiation, and smearable-contamination, all of

which indicate that leakage of radionuclides is not
occurring.

3.3 Outside Dry Storage Facility

The Assessment Team discussed the design

and inspected the dry storage system being employed
at this facility. Ground water and other radionuclide
molfitoring have not indicated any radionuclide
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B&W Nuclear Environmental Services, Inc.
a McDermott company P.O. Box 10548

LynchburlL VA 24506-0548
(804) 948-4600
FAX(804) 948-4846

October 5, 1993
No: KW93-326

DOE Contr. DE-AClY2,-92NF_34269

Mr _er Swi_
ContractsDividon
u.s. Det=mmmtofEnergy
Field Office Chicago
9800SouthCa_ Avenue
Argonne,IL 60439

DearMr. Swierczek

Subject: Semi-Annual Reporting Requirements for DOE-Owned
Radioactive Waste Stored at B&W NESI's Lyuchburg
Technologies Center (LTC)

Attached,pleasefindformnumberDOE F 1332.3endfled"Mi/mmneScheduleStatusReport"
whi=h.i=_=¢ t==__ in _ withDOE _ DS.AC02-_Z_E342(_,P_ m,
Smim"J', _ 2=eeat"DOEF 1332.1- t_xminzP.equhema_ch_'. Notic=that
all DOE-Owned radioactive waste is _ll in smral_, as it was reported_x (6) monthsago
(LetterKW93-088,dau_ April 5, 1993), and as it was at the beginningof the conuact term
•(_ 1_._

.a'._ kv===yq=aem==mc=ain=thisiafameoa,pt==c,nme=So4-e4S-¢_.

srace_y,
/MW_ F.m_mmaeara/Servfcea,Inc
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Inventory Date: October 6, 1993
Control Area 1, Cask Handling Area

Storage Tube 1:
Empty can, Stuck in hole.

Storage Tube 2:
Storage can #8/93-2
Fuel Assembly No. 1D54; Oconee 1, Cycle 3 YNR-YCE-6(May 31, 1980)
Eu Element: 0.61 Eu Isotope: 0.01 YCE-CCS-2(May 19, 1982)
Pu Element 0.01 Pu Isotope: 0.01 YCE-CCS-5(October 12, 1983)
U-enrichment .96 Government owned
Formula Quantity Amount: .025

Storage can #8/93-2
Fuel Assembly No. NJO1JE; Oconee 2, Cycle 2 XEK-YCE-2 (Dec 10, 1988)
Eu Element 25.24 Eu Isotope: 0.22 Privately owned
Pu Element 0.22 Pu lsotope: 0.15
U-enrichment .8891
Formula Quantity Amount: .55

Storage can #8/93-2
i Fuel Assembly No. NJOIJP; Oconee 2, Cycle 3 XEK-YCE-2 (Dec 10, 1988)

Eu Element 165.48 Eu Isotope: 1.17 Privately owned
Pu Element 1.24 Pu Isotope: 1.08
U-enrichment: .7046
Formula Quantity Amount 3.10

Storage can #8/93-2
Fuel Assembly No. NJO37K; Oconee.1, Cycle 4 YNR-YCE-10 (Oct 01, 1989)
Eu Element 316.88 Eu Isotope: 0.86 Privately owned
Pu Element 3.81 Pu Isotope: 2.45
U-enrichment _895(A VG.)
Formula QuantftyAmount: 9.525

Storage Can #9/93-3
Fuel Assembly No. 2B40; Oconee 2, Cycle 2 XEK-YCE-1 (January 18, 1978)
Eu Element 1609.80 Eu Isotope: 15.89 Privatelyowned
PuElement 14.52 Pu Isotope: 10.17
Formula Quantity Amount:. 36.30 Grams

Storage can #9/93-3
Fuel Assembly No. NJO1JE; Oconee 2, Cycle 2 XEK-YCE-2 (Dec 10, 1988)
Eu Element 201.00 Eu Isotope: 1.79 Privately owned
Pu ElemenC 1.75 Pu lsotope: 1_3
U-enrichment .8891
Formula QuantityAmount 4.375



Storage Tube 2:
Storage can #9/9,3-3
Fuel Assembly No. NJO23Q; Arkansas 1, Cycle 3 YZW-CCS-1(Jun 19, 1987)
Eu Element: 313.,38 Eu Isotope: 1.21 Governmentowned
Pu Element." 3.61 Pu Isotope: 2.40
U-enrichment: .3_(AVG.)
Formula QuandtyAmount: 9.025

Storage can #9/93-3
Fuel Assembly No. NJO37K; Oconee 1, Cycle 4 YNR-YCE-IO (Oct 01, 1989)
Eu Element 274.90 Eu Isotope: 0.98 Privately owned
Pu Element 3.45 Pu Isotope: 2.23
U-enrichment." .2895(AVG.)
Formula Quantity Amount: 8.825

Storage can #9/93-3
Fuel Assembly No. NJOIJP; Oconee 2, Cycle 3 XEK.YCE-2 (Dec 10, 1988)
Eu Element: 167.73 Eu Isotope: 1.18 Privately owned
Pu Element 1.26 Pu Isotope: 1.09
U-enrichment .7046
Formula Quantity Amount: 3.15

Storage Tube 3:
Storage can #1D-54; Waste
Fuel Assembly No. 1D54; Oconee 1, Cycle 3 YNR-YCE-6(May 31, 1980)
Eu Element 3,648.30 Eu Isotope: 34.99 YCE-CCS-2(May 19, 1982)
Pu Element 32.43 Pu Isotope: 23.31 YCE-CCS-5(October 12, 1983)
U-enrichment 0.96 Government owned
Formula Quantity Amount'. 81.075 Grams

Storage Tube 4:
Storage can #HC-80-2
Fuel Assembly No. lC66; Oconee I, Cycle 3 YNR-YCE-2 (August 23, 1976)
Eu Element 1,009.10 Eu Isotope: 5.15 Pt_tely owned
Pu Element 8.60 Pu Isotope: 5.88
U-enrichment 0.51
Formula Quantity Amount 21.50 Grams

Storage can #HC-80.2
Fuel Assembly No. 2B40 (PWR); Oconee 2, Cycle 2 XEK-YCE.1 (January 18, 1978)
Eu Element 179.84 Eu Isotope: 1.74 Privately owned
Pu Element 1.54 Pu Isotope: 1.15
U-enrichment 0.98
Formula QuantityAmount: 3.85 Grams

2



Storage Tube 5:
Storage can # HC-80-1
Fuel Assembly No. 2B40 (PWR); Oconee 2, Cycle 2 XEK-YCE-1 (January 18, 1978)
Eu Element: 1,066.40 Eu Isotope: 10.34 Privately owned
Pu Element: 9.14 Pu Isotope: 6.79
U-enrichment 0.98
Formula Quantity Amount: 22.85 Grams

Storage can #HC-80-1
Fuel Assembly No. lC66; Oc,onee 1, Cycle 3 YNR-YCE-4 (March 15, 1978)
Eu Element: 239.40 Eu Isotope: 1.22 Privately owned
Pu Element." 2.04 Pu Isotope: 1.39
U-enrichment 0.51
Formula Quantity Amount 5.10 Grams

Storage can # HC-80.1
Fuel Assembly No. 1C56; Oc,_nee1, Cycle 2 YNR-YCE-2 (August 23, 197"6)
Eu Element 50.40 Eu Isotope: 0.41 Privately owned
Pu Element: 0.37 Pu Isotope: 0.28
U-enrichment 0.80
Formula Quantity Amount 0.925 Grams

Storage Tube 6:
Storage Can #HC-27;
Fuel Assembly No. BAWTR; High Bum-Up Fuel Privately owned
Eu Element 14.96 Ell Isotope: 5.18
Pu Element " Pu Isotope: *
U-enrichment 34.63
Formula Quantity Amount: 5.18 Grams

Storage Tube 7:
Storage can #HC-100
Fuel Assembly No. 2B40 (PWR); Oconee 2, Cycle 2 XEK-YCE-1 (January 18, 1978)
Eu Element 1,614.00 EU Isotope: 15.85 Privately owned
Pu Element 13.13 Pu Isotope: 10.48
U-enrichment 0.98
Formula Quantity Amount 32.825 Grams

Storage can #HC-100
Fuel Assembly No. 1C66; Oconee 1, Cycle 3 YNR-YCE-4 (March 15, 1978)
Eu Element 1,877.80 Eu Isotope: 9.58 Privately owned
Pu Element 16.30 Pu Isotope: 10.98
U-enrichment 0.51
Formula Quantity Amount 40.75 Grams

3
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Storage Tube 8:
Storage Can #PWR-HC.3
Fuel Assembly No. 2B40 (PWR); Oconee 2, Cycle 2 XEK-YCE-1 (January 18, 1978)
Eu Element 3,060.60 Eu Isotope: 30.08 Privately owned
Pu Element: 26.78 Pu Isotope: 19.94
U-enrichment: 0.98
Formula Quantity Amount: 66.95 Grams

Storage Tube 9:
Storage Can #PWR-HC.2
Fuel Assembly No. 2B40 (PWR); Oconee 2, Cycle 2 XEK.YCE.1 (Janua_ 18, 1978)
Eu Element 3,098.70 Eu Isotope: 30.43 Privately owned
Pu Element 27.10 Pu Isotope: 20_0
Uenrtchment 0.98
Formula Quant#y Amount 67.75 Grams

Storage Tube 10:
Storage can #7/93-1
Fuel Assembly No. NJOIJE: Oconee 2, Cycle 2 XEK-YCE-2 (Dec 10, 1988)
Eu Element 6119. I9 Eu Isotope: 54.41 Privately ow_.ed
Pu Element 53.45 Pu isotope: 372.2
U-enrichment .8891
Formula Quantity Amount: 133.625

Storage can #7/93-1
Fuel Assembly No. NJO1JP; Oconee 2, Cycle 3 XEK-YCE-2 (Dec I0. 1988)
Eu Element 1522.42 Eu Isotope: 10.65 Privately owned
Pu Element 11.34 Pu Isotope: 9.82
U-enrichment .7046
Formula Quantity An_unt 13.84

Storage can #7/93-1
Fuel Assembly No. NJO37K; Oconee 1, _e 4 YNR-YCE-10 (Oct 01, 1989)
Eu Element 3424.84 Eu Isotope: 9.81 Privately owned
Pu Element 41.46 Pu Isotope: 26.61
U-enrichment .2895(AVG.)
Formula QtmnlftyAmounC 103.85

Storage Tube 11:
Storage can #9/93-4
Fuel Assembly No. NJOIJE; Oconee 2, Cycle 2 XEK.YCE-2 (Dec 10, 1988)
Eu Element 85.65 Eu Isotope: 0.58 Privately owned
Pu Element 0.57 Pu Isotope: 0.40
U-enrichment .8891
Formula Quan_y Amount: 1.425



Storage can #9/93-4
Fuel Assembly No. NJO1JP; Oconee 2, Cycle 3 XEK-YCE-2 (Dec 10, 1988)
Eu Element: 155.36 Eu Isotope: 1.09 Privately owned
Pu Element" 1.17 Pu Isotope: 1.01
U-enrichment: .7046
Formula QuantityAmount:. 2.925

Storage can #9/93-4
Fuel Assembly No. NJO37K; Oconee 1, Cycle 4 YNR.YCE-IO (Oct 01, 1989)
Eu Element 1519.96 Eu Isotope: 4.69 Privately owned
PuElement 18.63 Pulsotope: 11.98
U-enrichment: .2895(AVG.)
Formula QuantityAmount 46.575

Storage Tube 1;?.:
Storage can #HC-101
Fuel Assembly No. lC88; Oconee L Cycle 3 YNR-YCE-4 (March 15, 19F8)
Eu Element: 3,356.40 Eu Isotope: 17.12 Privately owned
Pu Element 28.60 Pu Isotope: 19.68
U-enrichment: 0.51
Formula QuantityAmount 71.50 Grams

Storage Tube 13:
Storage Can #HC-13
Fuel Assembly No. 1D40; Oconee I, C_e 2 YNR.YCE-3 (January 25, 1978)
Bent Fuel Rod #13917B Privately owned
Eu Element: 2,159.00 Eu Isotope: 28.00
Pu Element: 17.00 Pu Isotope: 13
U-enrichment: 1.30
Formula QuantityAmount: 42.50 Grams
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ARGONNE NATIONAL LABORATORY EAST

Preface 1.0 Objectives

A Secretary of Energy memorandum dated The objective of this visit by the Assessment

August 19, 1993, "Vulnerability Review of Irradiated Team to Argonne East was to evaluate, and validate
Nuclear Materials Cur_nfly in Storage," established information assembled by representatives of the site
a requirement that the Department of Energy with respect to storage of spent nuclear fuel at the
determine the environment, _fety, and health storage facilities, and to discern the existence of
(ES&H) "vulnerabRities" of stored spent fuel and ES&H vulnerabilities for the Department of Energy
other reactor irradiated nuclear materials. On resulting from such storage. In doing so, the

September 20, 1993, the EH Office of Nuclear Safety Assessment Team had the objective of conducting this
issued a project plan to accomplish this study. The assessment according to the direction of the Spent
plan created a DOE Spent Fuel Working Group to Fuel Working Group as described in its Project Plan
manage the study and produce a report to the and in its Assessment Plan so that the summary
Secretary by November 20, 1993. A Working Group conclusions and identified vulnerabilities would be
Asseumeat Team prepared the following report that consistently detailed, defined and described. Still
contains the results of its study of the Argonne another objective was to ensure that site

National Laboratory East site in Argonne, IL, representatives played key roles in the process so that
southwest of Chic_o. A select committee will they were fully cognizant, if not in full accord, with
review this report, along with similar reports from all all conclusions.
other selected DOE sites, and will assemble the full

report on spent fuel storage vulnerabilities and 2.0 Facilities and Inventories
¢onCellBS.

Argonne East is operated by the University
Executive Summary of Chicago. The DOE Cognizant Secretarial Office

is the Office of Energy Research, and the cognizant
The Working Group Assessment Team site office is the Chicago Operations Office, Argonne

visited the Argonne National Laboratory East site on Area Office, located at the site. Attaclunent I is a
Octobe¢ 14, 1993. Spent nuclear fuel is stored at facility schematic of the Alpha-Gamma Hot Cell.
three facilities at this site, the Alpha-Gamma Hot Cell Attachment II is the Site Team Report for the Alpha-
facility, the Chicago Pile - 5 reactor facility, and a Gamma Hot Cell.
few analytical laboratories in Building 205.

The Auessme_t Team identified no 2.1 Alpha-Gamma Hot Cell -

environmmtal, safety, or health vulnerabilities at Building 212, Wing F
Argonne East for fmther review by the Select

Committee of the Spent Fuel Working Group. Description:However, the assessment Team is concerned about

the abseace of a formal integrated long term plan for The Alpha-Gamma Hot Cell was designed to

either safely storing the spent fuel on site for an handle uranium and plutonium bearing fuels in
extended period of time or alternatively for shipping complete containment (sealed hot cells) and in an
the spent fuel off site to a suitable "long term interim inert environment (nitrogen). Oxygen levels in the hot
storage facility". This concern is exemplified in two cells are limited to approximately 100 ppm and 0.3
principal ways. First, the Alpha-Gamma Hot Cells wt.%, which is sufficiently low to preclude
have no direct funding of facility infrastructure combustion of Class A materials. Humidity levels
requirements; thus safe long term storage is not
assured. Second, speat fuel currently stored in the are limited to 200 ppm. The facility is designed to
Chicago Pile 5 facility is obstructing the safely handle pyrophoric and reactive materials
decontaminalionand decommissioning of that facility; including sodium and sodium potassium

compounds.The nitrogen atmosphere is supplied from
there is no other suiutble storage at Argonne East. the boil-off of a liquid nitrogen supply tank in a once-
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through pass through the hot cell, and then passed than the cans) and are set in the concrete floor of the
through High Efficiency Particulate Air filters before hot cell near the back wall of area I. The storage

it is exhausted through the facility stack. The hot cell robes have a nitrogen atmosphere compm'able to _that
is maintained at a negative pressure of 0.25-inch of the hot cell proper. The fuel contains
water relative to its surroundings. The hot cell walls, approximately 0.075 metric tons of uranium, and
floor, and ceiling are constructed of high density 0.006 metric tons of Plutonium.
concrete and are completely lined with welded steel

plate. The shield windows are three feet thick and 2.2 Chicago Pile 5
are filled with zinc bromide solution.

Description:
l'urp :

The Chicago Pile 5 facility was a 1 MWt
The Alpha-Gamnm Hot Cell is a multi- (later upgraded to 5 MW 0 high enriched uranium

program facility for examining, characterizing, and (93 % enriched) fueled and heavy water moderated
testing of hradiated nuclear materials and reactor. The reactor vessel is a right circular

components. "Its principal mission is to perform cylinder and is surrounded by an air gap and then
research on the behavior of materials, fuel, and graphite. The facility contains several vertical "flux
structures used in nuclear reactors." tubes". To irradiate experimentalmaterial with a fast

neutron flux, a target element (called a converter)
Operations: was installed in a flux tube. The experimmtal

material would then be lowered inside the converter.
Facility personnel perform both destructive Thermal neutrons from the reactor would strike the

and nondestructive examination of irradiated nuclear converter producing a fast neutron spectrum for the
fuel and other fuel related components or structural experiment. A cask handling area, storage pool, and
materials. Fission product gases are also collected hot cell are located at the facility. The spent nuclear
and analyzed. Operational Safety Requirements fuel and other irradiated materials were either stored

control the quantity and configuration of fissile in the pool for in dry storage tubes built into the floor
material and the operability of several systems of the rod storage area.
considered important to the safety of either workers

or the public. These systems include the criticality Purpose:
detectors and alarms, the stack monitors and alarms,

the fire detectors and alarms, the emergency power The reactor was used to irradiate test and
generator, the nltmgen inerting system, and the High research materials in either a thermal or fast neutron
Efficiency Partitive Air filters. All of these flux.
systems are subject to a preventative maintenance

program. Operations:

Inventory: The facility is now being decontaminated and
decommissioned. All of the imdiated reactor fuel

In addition to materials in process, the has been shipped off site.
facility currmtly stores the remains of experimental

fuel rods and some DOE-owned co_ial nuclear Inventory:
power fuel coveringsome 30 years of facility

activities. The stored spent fuel consists of mixed- Two converters are presently stored in this
oxide, carbide, and metalfic fuels in stainless steel or facility. The converters are 93 % enriched uranium-
refractory alloy cladding; oxide, aluminide, and zirconium alloy clad in Zir_oy. They are hollow
silicidz ftmls in m aluminum matrix and clad with tube, approximately two feet in length. Otto of the
aluminum; and uranium-oxide fuel in Zircaloy converters has a smaller diameter and can fit inside

cladding. The stored material is contained in the other. Each converter contains approximately0.5

aluminum, copper, or steel pipe nipples as a primary kg of special nuclear material. The two converters
container. One or more primary containers are contain approximately 0.0011metric tons ofuranium-
stored in closed but not hermetically sealed tin plated z_ ,P

steel cans. The cans are stored on shelves in 8 foot

deep storage tubes. These tubes are either 4 or 6
inches in diameter (i.e., slightly larger in diameter

9313.020 Page11 - 2



Ar_mneNationalLaboratoryEast
I I Pl

2.3 Building 205 Facility personnel are engaged in a
significant effort to upgrade their Safety Analysis

Description: Report, Technical Safety Requirements, and
criticality analysis to meet new DOE order

Building 205 contains several multi-purpose requirements. They expect to complete these new
analytical laboratories including metallographic safety documents in the latter half of 1994. We
examination laboratories, discussed those portions of these documents that have I

already been completed.
Facility personnel are approaching

Inventory: completion of a 100_ physical inventory of all

The facility contains only gram quantities of special nuclear material contained in the facility.
special nuclear material in one or more of the They initiated this inventory in response to an
metallographic examination laboratories. The accountability deficiency discovered and reported in

June 1992. (Routine surveillance of the stored fuelmaterial is considered "in process" and is tracked on
the Argonne East accountability records, is limited to examination of the condition of some

secondary containers during annual audits of SNM

3.0 Conclusions From Review of Site holdings.) They have completed the inventory in all
areas of the facility except the spent fuel storage

Team Report and Facility tubes. To date, they have examined the physical

Walkdowns condition of irradiated fuel segments stored in 5 of
the 34 storage tubes that contain fuel (there are a total

3.1 Alpha-GammaHot Cell - of 46 storagetubes).

Building 212, Wing F Facilitypersonnelhavenotobservedany
physical degradation of either the outer or primary
containers in the five storage tubes examined to date.

In July and August 1993, respectively, the
The Assessment Team observed the physical

DOE Office of Energy Research and the DOE condition of the outer containers stored in one tube
Chicago Operations Office approved a Basis for
Interim Operation of the Alpha-Gamma Hot Ceil. and likewise noticed no degradation that could hinder
The Basis for Interim Operation consists of the safe handling of the outer container. The Assessment

Team also observed that criticality limits were clearly
following documents: posted and questioned facility personnel on the use of
• Alpi_Gamnm Hot Cell Facility, Safety Analysis these postings.

Report, November 1982 Several fuel segments are showing significant
• Addendum, AGHCF SAR, May 1984
• Operational Safety Requirements, July 1982 and deterioration. Facility personnel are keeping a

detailed log book on the observable physical condition
onward of each fuel segment. Unclad uranium-plutonium

• Criticality Hazards Control Statement, Rev. 9, carbide fuels are losing integrity and turning to
March 1990 powder. The stainless steel cladding on uranium-

s Alpha-Gamma Hot Cell Facility Operations plutonium oxide fuel is degrading by intergranular
Manual, Volumes. I and H, June 1989, en toto, corrosion and is subject to brittle fracture. Metallic
but specifically:

• Preface referencing conformance to DOE Order fuels are physically deteriorating through oxidization.
5480.19, Conduct of Operations, October 1991 These phenomena are not unexpected for extended

• Section 4, General Operating Procedures and storage of these fuel types. They have been
previously analyzed and documented (e.g., 1983 LosGuidelines, June 1989 and additions

• Section 6, Emergency Procedures, June 1989 and Alamos National Laboratory report to Robert
additions Neuhold, DOE Office of Nuclear Energy).

• SectionS, Administrative Controls, August 1992. Nonetheless, they do present concern for long term
The Assessment Team reviewed these documents storage of these fuel types pending their ultimate

prior to arriving on site. These documents along disposal. The Assessment Team believes that EM-37should address this issue.
with the Site Team Report formed the basis for The Assessment Team examined both the
extensive discussions with the Alpha-Gamma Hot
Cell Site Team. The Assessment Team particularly operating and maintenance galleries of the facility.

appreciates the candid and insightful comments and Facility housekeeping is good. Conduct of
tour provided by Mr. Larry Neimark and Adam Operations improvements are clearly visible. For
Cohen. example, controlled operator aids have been added to
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the Magnehelic gauges to indicate normal, abnormal, The current plan is to transport the i
and unacceptable operating regions, converters to the Fuel Cycle Facility at Argonne

Two long planned facility upgrades are National Laboratory West in Idaho by January 1994.
scheduled for completion in 1994. Replacement zinc The converters are considered an appropriate test
bromide shield windows will be installed and a diesel simulant for Integral Fast Reactor fuel reprocessing
powered emergency power generator will replace an at the Fuel Cycle Facility.
existing steam driven one. The presence of the converters at Chicago

Pile 5 is an obstacle to the expeditious

3.2 Chicago Pile 5 decontamination and decommissioning of the facility
if shipment to Argonne West is not possible. Interim

The Site Team Report does not address the storage at the Alpha-Gamma Hot Cells is possible but
spent fuel stored in this facility. However, Argonne this would limit the operational flexibility of that
East personnel were prepared to discuss storage of facility. Adding the converters' 1.1 kg of special
this fuel and the Assessment Team visited the facility nuclear material to the existing inventory of special
and observed the storage conditions. Ken Poupa and nuclear material at the Alpha-Gamma Hot Cells

would severely limit that facility's ability to acceptRalph Ditch, both of Argonne East, were very
additional experimental material without having tohelpful in arranging a tour and answering our

questions, implement extensive and costly safeguards and
One converter is stored inside a site shipping security controls.

cask. Last month this cask was transported from a
vault in Building 315 to the cask handling area of 3.3 Building 205
Chicago Pile 5. This area is adjacent to the facility's
hot ceU and storage pool. The cask was transported The Site Team Report does not address
to the facility in preparation for shipping the material reactor irradiated nuclear material located in this
off site. Argonne East is converting the vault where facility. Discussions with the Site Team revealed that
the converter was previously stored to a low level the facility contains only gram quantities of
waste handling and storage area. Consequently, the commercial nuclear fuel (Zircaloy clad low enriched

converter can not be returned there for storage, uranium oxide from Big Rock Point Nuclear Station)
The second converter is stored in a dry that are used for metallographicexamination. The

storage tube in the Chicago Pile 5 rod storage area. Site Team considers this material as "in-process".
The storage tubes are pipes set in the concrete floor The Assessment Team agreed that this material was
adjacent to the reactor confinement area. The tubes beyond the scope of this initiative and decided against
are capped with a lead shield plug. The remaining visiting the facility.
tubes are either empty or contain a variety of The existence of the material is noted here
activated components. Argonne East has hired a sub- simply as information for EM- 37. DOE Chicago
contractor to remove the activated material and ship Operations Office policy is that there is no lower

it to a low level waste disposal facility at Hanford. limit of accountability on special nuclear material.
This operation cannot commence until the converter Therefore, Argonne East believes that all special
is removed from the rod storage area. nuclear material is presently accounted for in the

Existing administrative controls do not three facilities discttssed in this report.
permit more than one converter outside of the storage

tubes at the same time. Because the converter stored 4.0 Summary of Vulnerabilities and
in the caskis already outsideof the storagetubes,the Conclusions
second converter cannot be removed from the storage

tube. Facility personnel plan to revise the facility The Assessment Team identified no
criticality analysis and other relevant safety

environmental, safety, or health vuinerabilities at

docmnmtation to permit placing one converter inside Argonne East for further review by the Select
the other and then placing both converters in a Committee of the Spent Fuel Working Group.
stainless steel container. This operation would take However, two Assessment Team concerns are
place in the facility hot cell. In-facility casks are discussed below.
available for transporting the converters to the hot
cell. Facility personnel have already fabricated the
stainless steel container and leak tested it for gas
containment capability. They have not performed
drop tests on the container.
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4,1 Alpha-Gamma Hot Cell - Building

212, Wing F

The Site Team believes and the Assessment

Team concurs that irradiated fuel segment storage and

the observed fuel segment degradation does not
constitute an ES&H vulnerability at the Alpha-
Gamma Hot Cell provided that the facility safety
systems remain operable. However, the Asse_mmt
Team is concerned that the Alpha-Gamma Hot Cell
is a de-facto interim storage facility but is receiving
no funding for facility surveillance and maintenance
from the DOE Office of Environmental Restoration

and Waste Management. The Assessment Team is
also concerned about the absence of a long term plan
to dispose of the irradiated fuel stored at the facility.

All of the Alpha-Gamma Hot Cell
infrastructure requirements (e.g., safety
documentation, surveillance and testing, preventative
and corrective maintenance, safety systems upgrades
or replacement, etc.) are funded by programmatic
accounts. Programmatic funds must be stretched to

cover these infiasm_ture requirements as well as the
experimental program activity. If the programs
currently funding the facility were to be terminated,
there is no infiasmu:ture account to ensure continued

safe storage of the irradiated nuclearfuel)
The Alpha-Gamma Hot Cell presently stores

"orphan" fuel segnmts. Facility persounel consider
this fuel orphan because the programs under which
the fuel was acquired and analyzed have been
terminated. Much of this fuel has been stored in the

facility for 20 to 30 years. Even if there were a
suitable recipient for this fuel, there is no active
program to fund packagingand shipment.

The Assessment Team believes that EM-37

is accmmtable for this orphan fuel and should

implement a pmsram to ensure continued safe storage
at the Alpha-Gamma Hot Cell until such time as it
can be safely shipped to an authorized "interim long-
term storage facility _. Moreover, the Aume_mant
Team recommends that DOE consider formally

setting aside a portion of current programmatic funds
for the Alpha-Gamma Hot Cell to ensure continued
safe storage and shipment of irradiated fuel after
program termination.

4.2 Chicago Pile 5

The Assessment Team did not find any
ES&H vulnerabilities at this facility. However, the
team believes that the potential inability to remove

the converters from ChicagoPile 5 and ship them off
site is a concern that warrants attention from EM-3.
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_" A significantportionof Alpha-GammaHot Cell fundingcomes from the IntegralFast Reactor
program. The US House of Representativeshasvoted to terminatethis program. DOE has in thepast
experiencedthecompletedeteriorationof a hot cell facility at the SavannahRiver Site due to lack of
infrastructurefundingandprogramtermination. (See Reportof an Investimfion irjtoDeteriorationof the
PlutoniumFuel FormFabricationFacility(PUFF)at theDOE SavannahRiver Site, US Departmentof
Energy, Office of NuclearSafety, DOE/NS-O002P,October1991.)
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VOLUME I/

SECTION 2

VULNERABILITY DEVELOPMENT FORMS



Page: 1 Spent Nuclear Fuel Initiative
Date. 11/09/93 Identified Vulnerabilities

Site/Facility: Brookhaven/HFBR
Vulnerability #: BNL-1

Title: Unevaluated seismic resistance of spent fuel and
racks.

Site/Facility: Hanford/K-East Basin
Vulnerability #: HAN-I-I

Title: Corrosion of Fuel in Unsealed Canisters, and its
Release, with Fission Products into KE-Basin
Environment.

I

Vulnerability #: HAN-1-2
Title: Worker Exposures and Releases to the Environment

During Re-Encapsulation of Corroding Fuel in KE-
Basin.

Hanford/KE KW BasinsSite/Facility: &

Vulnerability #: _-1-3
Title: Basin Leakage Due to Deterioration and Seismic

Inadequacy of KE and KW Basin Discharge Chute
Construction Joint.

Site/Facility: Hanford/KE/KW Basins
Vulnerability #: HAN-1-4

Title: The Institutional Control of Stored RINM is a
Concern at K-Basins.

Site/Facility: Hanford I00 Area/105 K-Ea
Vulnerability #: HAN-1-5

Title. Plutonium-239 Accumulation in the Sand Filter
Backwash Pit of 105 K-East Basin Resulted in a
USQ.

Site/Facility: Hanford/KE-Basin
Vulnerability #: H_-1-6

Title: Creation of TRU Waste Associated with the KE-Basin
Operations.

Vulnerability #: HAN-1-7
Title: Tritium is Evident in Monitoring Wells Near the K-

Basins.

Site/Facillty: Hanford/KW and KE Basins
Vulnerability #: HAN-1-8

Title: Uncharacterized Fuel Stored in Sealed and Unsealed
Canisters in KW and KE-Basins.

Site/Facility: Hanford/PNL 327
Vulnerability #: HA.N-2-1

Title: Uncharacterized Mixed Fission Product Accumulation

in the Hot Cell Ducts in the PNL 327 Building (Hot
Cells D, F, SERF).



Page: 2 Spent Nuclear Fuel Initiative
Date: 11/09/93 Identified Vulnerabilities

_Vulnerability #: HAN-2-2
Title: Isolation of Radioactive Liquid Waste (RLW) System

in Building PNL-327 Due to Inability to Send RLW
to the 300 Area RLW Collection Building (Bldg.
340).

Site/Facility: Hanford/PNL 324
Vulnerability #: HAN-2-3

Title: Significant Quantities of Hazardous Materials
(HAZMAT)/Special Case Wastes Temporarily Stored
(Co-Located wi_h RINM) in Hot Cells in Building
PNL-324.

Vulnerability #: HAN-2-4
Title: Unresolved USQ from 1986 Radioactive Spill which

Occurred in Building PNL-324, B Cell.

Site/Facility: Hanford/PNL 324/325/327
Vulnerability #: HAN-2-5

Title: Lack of Approved Disposal Pathway for RINM Causing
a Backlog of RINM at all 3 Hot Cell Facilities at
PNL (Building 324/325/327).

Site/Facility: Hanford/PNL 324
Vulnerability #: HAN-2-6

Title: Lack of an Approved Integrated Facility SAP. for
Building 324 Radiochemical Engineering Cells (REC)
and Shielded Material Facilities (SMF).

Site/Facility: Xau_ford/PNL Building 325
Vulnerability #: HAN-2-7

Title: Lack of an Approved Integrated Facility SAR for
Building 325 High-Level Radiochemistry Facility
(HLRF) and Shielded Analytical Laboratory (SAL).

Site/Facility: Hartford/Building 327
Vulnerability #: HAN-2-8

Title: Lack of an Updated Integrated Facility SAR for the
PNL Building 327 Postirradiation Testing
Laboratory.

Vulnerability #: HAN-2-9
Title: Lack of a Current Building 327 Seismic Analysis.

Site/Facility: Hanford/FFTF
Vulnerability #: HAN-3-1

Title: Potential for Inadequate Funding for Removal and
Interim Storage of FFTF Spent Fuel.

Site/Facillty: Hau_ford/308 BldgAnnex
Vulnerability #: H_-3-2

Title: Inadequate Technical Safety Requirements for
Storage of TRIGA Fuel in the 308 Building Annex.



Page: 3 Spent Nuclear Fuel Initiative
Date: 11/09/93 Identified Vulnerabilities

Vulnerability # : HAN-3-3Title: Transport/Storage Casks for Removing the
Irradiated Fuel from the NRF TRIGA Storage Basin
in the 308 Building Armex Have Not Been Designed
or Procured.

Slte/Facility: Xanford/Burial Grounds
Vulnerability #: HAN-4-01

Title: EBR-II Waste Containers May Exceed Expected 25
Year Life Analyzed in the S__R of the 200 W Burial
Ground.

Vulnerability #: HAN-4-02
Title: Containers, Ocher Than EBR-II Casks, Are Not

Analyzed in the SARs for l_el Storage Containers
in the 200W Burial Grounds.

Vulnerability #: HAN-4-03
Title: The Inventory of RINM Cannon Be Determined or

Verified at the Hanford Burial Grounds or in
Basins at F- and H-Reactors.

Vulnerability # : HAN-4-04
Title: Fuel Stored on Interim Basis in Burial Ground May

Exceed Expected Storage Period in the 200 Area
Burial Grounds.

Site/Facility s _ford/T- Plant
Vulnerability #: S___-4-05

Title: Susceptibility of the T-Plant Fuel Pool to Seismic
Damage.

Vulnerability # : HAN-4-06
Title: Lack of Forward Path for Removal and Ultimate

Disposition of the Fuel Currently Stored in the T-
Plant Spent Fuel Pool.

Vulnerability #: I_AN-4-07
Title: Poor Housekeeping in the T-Plant Canyon.

Site/Facilltyz _L_nford/T-Plant Canyon

Vulnerability # S_N-4-08
Title: T-Plant Fuel Pool Cooling System Pump not

Qualified for Current Environmental Service
Conditions.

Site/Facility: I_Lnford/P_ItEX

Vulnerability #: H_-4-09Title: Frequency of Fuel Pool Level Monitoring at PUREX.

Vulnerability #: HAN-4-10
Title: Inaccessibility of Fuel for Inspection at PUREX.

Vulnerability #: HAN-4-11
Title: The Four Fuel Baskets are Only Supported from One

Rail at the PUREX Fuel Pool.



Page: 4 Spent Nuclear Fuel Initiative
Date: 11/09/93 Identified Vulnerabilities

Vulnerability # : HAN-4-12
Title: Fuel, Fuel Baskets, and Yoke Assemblies are

Corroded at PUREX Fuel Pool.

Vulnerability # : HAN-4-13
Title: N and K-Reactor Fuel Elements, Both Intact and

Broken, Located on Dissolver Cell Floors at PUREX.

Vulnerability # : HAN-4-14
Title: No Path Forward for Ultimate Disposal of Fuel

Stored at PUREX.

Site/Facility, Hanford/$1te-wlde
_lnerability # : HAN-S-1
7 Title: Sitewide Classification of DOE Spent Nuclear Fuel

(SNF) and Spent Nuclear Material (SNM) Materials
as Hazardous Waste.

Site/Faciiityz Hartford/Burial Groundbl
Vulnerability #: _J_N-S-2

Title: Classification of Fuel Materials is Undetermined
in the 200 Area Burial Grounds.

Site/Facilityz INEL/Hot Fuels Exam. Fac.
Vulnerability # : ID.A. 1.1

Title: Lack of an approved SAR for Hot Fuels Examination
Facility (HFEF)

Site/Facility s INEL/RSWF
Vulner_ility # : ID.A. 2.1

Title: Corrosion of inground carbon steel fuel storage
containers at RSWF - ANL West.

Site/Facilityz INEL/Zero Pwr Physics Rx
Vulnerability # : ID.A. 5.1

Title: Potential radioactive releases from cladding
separation from fuels stored in ZPPR storage
vault.

Vulnerability # : ID.A. 5.2
Title: Lack of approved path forward for ultimate

disposal of ZPPR fuel stored in ZPPR storage
vault.

Site/Facillty, INEL/TJN
lnerability #: ID.E.I.1

Title: Corrosion monitoring inadequate at TAN.

Site/Pacillty: INEL/TAN Pool
Vulnerability # : ID.E.1.2

Title: Lack of Leak Detection and Leak Trending of Test
Area North (TAN) Storage Pool Water Inventory.

Vulnerability # : ID.E.1.3
Title: Long Term Ownership of TAN Pool and Disposition of

Residual RINM Inventory.

H IIIIIII
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Site/Facility: INEL/TAN/TAN 607
Vulnerability #: ID.E.I.4

Title: Potential Deficiency in Seismic Design of TAN 607
Basin.

Site/Facility: INEL/MT_
Vulnerability #: ID.E.3.1

Title: Corrosion monitoring inadequate at MTR (EG&G).

Site/Facility: INEL/MTR Canal
Vulnerability #: ID.E.3.2

Title: Lack of Leak Detection and Leak Trending of
Material Test Reactor (MTR) Canal Water Inventory.

Vulnerability #: ID.E.3.3
Title: The MTR Canal has no clear DOE ownership: it is

on orphan facility.

Site/Facility: INEL/AP_
Vulnerability #: ID.E.4.1

Title: Corrosion monitoring inadequate at ARM (EG&G).

Site/Facility: INEL/AP_/CFRM7 Canal
Vulnerability #: ID.E.4.2

Title: The ARMF/CFRMF Facility has no progran_natic
ownership: it is on orphan facility.

Site/Facility: INEL/PBF
Vulnerability #: ID.E.5.1

Title: Corrosion monitoring inadequate at PBF.

Site/Facility: INEL/CPP-603 Basins
Vulnerability #: ID.W.1.01

Title: Corrosion of aluminum associated with fuel and
release of fissile material and radionuclides into
the CPP-603 basin environment.

Vulnerability #: ID.W.I.02
Title: Uncharacterized water content of fuel now stored

or to be encapsulated in containers at CPP-603
Basins.

Site/Facility: ZNEL/CPP-603 Basin
Vulnerability #: ID.W.1.03

Title: Institutional criticality control of stored RINM
is a concern.

Site/Facility: INEL/CPP-603
Vulnerability #: ID.W.1.04

Title: A repacking capability, required to help minimize
the effects of corrosion on the fuel assemblies

and ensure safe storage of the fuel, does not
exist at CPP-603.
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Vulnerability #: ID.W.I.05
Title: There is no path for the ultimate disposal of fuel

stored in the CPP- 603 basins.

Vulnerability #: ID.W.1.06
Title: Excessive corrosion of fuel handling units at

ICPP-603

Site/Facility: INEL/CPP-603 Basin
Vulnerability #: ID.W.1.07

Title: Lack of leak detection and leak trending of
release of Fission Products into the environment

from the spent fuel storage basins at CPP-603.

Site/Facility: INEL/CPP-603 Basins
Vulnerability #: ID.W.I.10

Title: Worker exposures and releases to the environment
during encapsulation of fuel in CPP-603 basins.

Site/Facility: INEL/CPP-603 Basin
Vulnerability #: ID.W.I.11

Title: Basin Wall Failure and Superstructure Collapse due
to a Large Seismic Event.

Site/Facility: INEL/CPP-603
Vulnerability #: ID.W.I.12

Title: Carbon steel yokes not rigged associated with fuel
at CPP-603 basin and potential for criticality.

uSite/Facility: INEL/CPP-666 Basins
inerability #: ID.W.2ol

Title: Corrosion of aluminum clad fuel and release of
fissile material and radionuclides into the CPP-
666 basin environment.

Vulnerability #: ID.W.2.2
Title: Susceptability and downgrading or engineered

safety features at CPP.666 basins.

Site/Facility: INEL/CPP-666
Vulnerability #: ID.W.2.3

Title: There is no path for the ultimate disposal of fuel
stored in the CPP- 666 Fuel Storage Facility.

Site/Facility: IN_-CPP/IFSF
Vulnerability # : ID.W. 3.2

Title: Ignition of Brittle Cardboard Fuel Containers at
IFSF

Site/Facility: INEL/CPP-603 IFSF
Vulnerability #: ID.W.3.3

Title: Roof Collapse and Control Room Equipment Failure
due to a Large Seismic Event.
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Site/Facility: INEL/CPP-603 (FECF)
Vulnerability # : ID.W.4.1

Title: There is no path for the ultimate disposal of fuel
stored in the CPP- 603 Fuel Cutting Facility.

Vulnerability # : ID.W.4.2
Title: Possible degraded Peach Bottom Fuel

Site/Facility: INEL/CPP-749 drywell and
Vulnerability # : ID.W. 5.1

Title: There is no path for the ultimate disposal of fuel
stored in the CPP- 749 drywell storage area or the
CPP-603 Irradiated Fuel Storage Facility.

Site/Facillty: INEL/ICPP-749
Vulnerability #: ID.W.5.2

Title: Potentially degrading aluminum fuel cans and
baskets at ICPP-749 (WINC0).

Site/Facility: Los Alamos/C_nega West Rx
Vulnerability # : LA-1

Title: Spent Fuel And Pool Vulnerability To Damage From
Falling Boulders At The Omega West Reactor
Facility.

Vulnerability #. LA-2
Title: Potential Damage to Spent Fuel and Pool from

Dislodging of the Overhead Crane during a Seismic
Event at the Omega West Reactor.

Vulnerability #: LA-3
Title: Lack of Long Term Safety Analysis for Fuel Storage

at Omega West Reactor (0WR).

Vulnerability #: LA-4
Title: Vulnerability of Criticality Unsafe Storage

Configuration at Omega West Reactor.

Site/Facillty: ORNL/MSRE
Vulnerability #: ORNL-1

Title: Radioactive Material Migration from the Molten
Salt Reactor Storage Tanks.

Site/Facility: ORNL/TSR-II
Vulnerability # : ORNL- 2

Title: Possible collapse of steel truss tower structure
of TSR-II facility due to earthquake loads.

Slte/Facility: ORNL/TSF/Bldg 7708
inerability # : ORNL- 3

Title: Potential for fire and activity release from
stored reactor fuel.
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Site/Facility: ORNL/7823A/7827/7829 Well
Vulnerability #: ORNL-4

Title: Release of radioactive material to the environment
as the result of corrosion failure of stainless
steel wells 7823A, 7827, and 7829.

Site/Facility: ORNL/HRE Wells
Vulnerability #: ORNL-5

Title: Irradiated fuel and associated fission products
released to the environment from HRE storage
wells.

Site/Facility: ORNL/Class. Burial Grnd
Vulnerability #: ORNL-6

Title: Uranium of unknown quantity was placed in unknown
locations within the Classified Burial Ground in
the 1970's.

Site/Facility: SNL
Vulnerability #: SNL-1

Title: Lack of Current Approved Safety Analysis for Spent
Fuel and RINM Located in Storage Facilities
Associated with the Sandia National Laboratory.

Site/Facility: SRS/L Rx Basin
Vulnerability #: SRS-01

Title: Potential unmonitored build-up of radionuclide
and/or fissile materials in sand filters.

Site/Facility: SRS/General
SRS

ulnerability #: -02
Title: Incomplete Inventory of RINM.

Site/Facility: SRS/L - Rx Basin
Vulnerability #: SRS-03

Title: Different load bearing bolts installed in I beam
RINM and target hanger trolleys.

Site/Facillty: SRS/"L" Disass_ly Basin
Vulnerability #: SRS-04

Title: Lack of authorization basis in operating the sand
filter cleanup system for "L" Area Disassembly
Basin.

Site/Facility: SRS/"L" Basin
Vulnerability #: SRS-06

Title: 137Cs activity level in "L" Basin.

Site/Facility: SRS/L Rx Basin

Inerabillty #: SRS-07

Title: Determine whether gas bubbles release is a
potential hazard above the bucket storage area at
L- Reactor.
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Site/Facility: SRS/Reactors
Vulnerability #: SRS-08

Title: Lack of Reactor Authorization Basis.

Site/Facility: SRS/K,L Disassem. Basins
Vulnerability #: SRS-09

Title: Corrosion of Mark 31 A and B target slugs in K and
L disassembly basins.

Site/Facility: SRS/P-Reactor Basin
Vulnerability #: SRS-10

Title: Hoist Rod Corrosion.

Site/Facility: SRS/Rx Disassembly Basins
Vulnerability #: SRS-11

Title: Reactor Disassembly Basin Safety Analysis
Envelope.

i

Site/Facility: SRS/L-Rx Disassem. Basin
Vulnerability #: SRS-12

Title: Inadvertent flooding of L-Reactor Disassembly
Basin.

Site/Facility: SRS/K-RxDisassem.Basin
Vulnerability #: SRS-13

Title: Inadvertent flooding of K-Reactor Disassembly
Basin.

Site/Facility: SRS/P-RxDisassem.Basin
Vulnerability #: SRS-14

Title: Inadvertent flooding of P-Reactor Disassembly
Basin.

Site/Facility: SRS/RBOF; P,K,L,C,R Rx's
Vulnerability #: SRS-15

Title: Conduct of Operations at reactor facilities.

Site/Facility: SRS/RBOF
Vulnerability # : SRS-16

Title: Inadequate Tornado Protection at RBOF

Vulnerability # : SRS-17
Title: Seismic Vulnerability of RBOF

Site/Facility: SRS/H-Canyon

inerability #: SRS-18Title: Seismic Vulnerability of H-Canyon.

Site/Facility: SRS/F-Canyon
Vulnerability #: SRS-19

Title: Seismic Vulnerability of F-Canyon.

Site/Facility: SRS/LKP Rx Basins & RBOF
Vulnerability #: SRS-20

Title: Inadequate leak detection system in the
underground water filled RINM storage basin.
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Site/Facility: SRS/LKP Rx Disassem Basin
Vulnerability #: SRS-21

Title: Inadequate Seismic evaluation and potential
inadequacies of structures, systems and components
to withstand a DBE.

Site/Facility: West Valley/FRS
Vulnerability # : WV-01

Title: Lack of Systems for Leak Detection and Mitigation.

Vulnerability # : WV-02
Title: Inadequate water chemistry monitoring program for

the spent fuel pool.

Vulnerability #: WV-03
Title: Unknown Condition of Fuel Cladding.

Vulnerability # : WV-04
Title: Seismic vulnerability of building and fuel storage

racks.
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VULNERABILITYDEVELO_ENTFORM
ii i i H,ll .n i iiii

Vulnerab_li_,v # HAN-S-I I Stte: Hanford• Facility: Site-videDate. Octo_er ]4_ 1993

/Tl_le of Vulnerab411ty Begfn tft|e by.fdentffyfng or nMfng the
fnadequacy/and end _fth fdentYffcatfon of the faclYfty. Use 20 vords or
less. /

Sttewide Classification of DOESpent Nuclear Fuel (SNF) end Spent Nuclear
Material (SNM) I_tertals as Hazardous Waste.

i i iii i Uli i ilmllll I II III Ill

B_;.q_..f._L F_xecut|ve __,R_ry of Vulnernbtltty (_proxYmate7y $0 words)

Over 80_ of DOE's spent nuclear fuel ts stored tn vartous facilities on the
Hanford site. ;f this material _s not officially declared as spent nuclear
fuel to be held for future reprocessing and use, the public and 1as
intervenors may request 1as classificat|on as vaste and require that its
treatment follow the environmental regulations of EPA, RCRA,and CERCLA.

t

Descrfbe condftfons or symptoas vhfch portend or imply a
_'a7 ES&# vuYnerabiYfty.

f
The _argest amount (>80%) of DOE's total SNF inventory ts stored It various
]oca_.ions on the Hanford, Washington site. This _nventory _ncludes not
o,].v/spe,_ and unreprocessed fuel, bu_ also sma_ p_eces and samples used
clur_nc_experiments that have not yet. been classified aS transuran_c (TRU)
• as_e_ DOEdec_ded in 1992 not to reprocess SNF solely for the recovery of
h_:h]y enriched uranium or _gPu. |nstead, SNF_33 be stored pending
ge_]og_c d_sposa3 or other future actions, such as reprocess_ng at a future
dative. The SNF _n _nter_m storage is deteriorating because of _ts age and
the conditions under _h_ch _t ts stored. Th_s deterioration _s producing
fuel oxides that settle _nto sludge that settles on the bottom of the
:;torage containers or storage basins. These materials (SNF, fuel oxides,
sludge, etc.) have not been characterized for hazardous componentsper
RCRA. Shou]d hazardous components be present, the mter_als vou3d be
classified as m_xed TRU/hazardous waste. It would be 4mpract4ca3 to Met.
a_l of the requirements of the [PA, RCRA,and CERCLAregu3at_ons.

|1o¢k #4: ;dentffy adverse condftfon category(s) (crftfcalfty, release of
f_ssfon product or hazardous _terfaY, d_'rect exposure, or fnstftutfona7
faYlure) that couYd resu;t froa the condftfons and symptoms 7fste_ above,
and exp ;aYn reason fng.

No repository for m_xed vaste presentl_ ex|sts at the Hanford s_teo Thus,
_t _s _mposs_ble to safely d_spose of the SNF tnventor_ stored at the
Hanford s_te according to the env_ronmntal regulator_ requ_roments should
the SNF and _ts byproducts be c_ass_f_ed as m_xedvaste and fa_l under
environmental regulatory requirements. Th_s vulnerab_l;y represents an
_nst_tutional failure.
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..... xLx D[LoPmrrFOM...... (pa.e2)
Vulnerability # HAN-S-] Stte: Hanford

,i inl iiiii nn n iiinlnl IIIIIII I I I III ...... II lillllllllllll II i ] I in III

Date: October !4, 1993 Facility: S|te-wtdei ii i i i | iiiiii i ii i i i I I

]dentffy who or what fs _tantfa77y affected (envf_int,
pubYfc heaYth and sa/rety, or worker heaYth and safety) and explafn
reasoning.

This vulnerability affects the envtronnent, public health and safety, and
worker health and safety. Should thts mterial be classified as waste
there would not be sufficient tim nor mnpower to dispose of tt as
required by the environmental regulations, nor would sufficient facilities
be available to permanentl_ store this hazardous material in a safe manner.

, , 1,n, , I inllllllnll i [ I II

II!ock #6 (OotAona!). Describe u_ency of' correctfve actions (f_ any). Use
<.1 year, ]-5 years, and >5 years). _xpYafn _asonfng.

Since DO[ has not issued a fomal statement of the classification of the
SNF and its byproducts as fuel the public and its tntervenors mlly consider
its classification as waste and require that 4t be treated under the
environmenl_al regu',a_ions of £PA, RCI_A,and C[RCLA. Consequently, the
urgency of this vulnerabilit_ is <1 _ear.

UlmUll II II III Ill I I I lUll I I III

IPlock #7 (O_ntional); Additfona7 commen_s, vfews, or pYans by the Sfte
Oper_ions O_fce an_ N&OCon_racZor.

i ml i

p'l_ck #8 (ODt_onal_: To _he best o_ your colYective abiYitfes, descrfbe
_he po_en_ia7 Zypes o_ consequence(s) of this vuYnerabfYfty f_ 7ef't
uncorrec_ e_.

|lock #g Optignal: To the bes! o_r your collective abilities, suggest or
recommen# the _,os_ ra_fona7 fix to this vuTnerabiTtty.

.... .....
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.................... VU[ ILZTY D[V[LOm[NTFORM (P.ge,])I l[ Ill IN I I I Jr lull

Vulnerability# HAN-S-Z Islte:Hanf0rd ,

L:II ii IHIIlIIII l _ 11 I : I IN JL IN l l lllll INmr II I II
Date: October 14, 1993 Faclllty: _rlal Grounds
.......... ,l)llI,II I I , fill IIIII ,I llIlllI,II I ,I lllllllIllrlI,IIIIIIlllII

Ilock #1: Title of Vulnerability Begin tlt;e by identifying or a_ming the
_nadequacy an_ end with identification of the fact?try. Use 20 words or
Tess.

C1asslficition of Fuel Miterlals is Undetemlned in the 200 Area Burlal
Grounds.

..........
ii I I I II II ii iiiii I

ExKuttve Summaryof Vql,trabtltty (ApproxiNtety 50 vords)

The classification and planned ultimate disposition of the fuel and test
specimen materials temporarily stored in shallow land disposal at the
200 West Area Burial Grounds is based on an unapproved interpretation of
IX)[ Order 5820.2A, and the assumption that WIPP is a viable and proper
repository for such materials.

I i iiii I II I III III IIII I Ill I I III

lllock #_: Describe conditions or symptoms whfc_ portend or imp7y a
potentlal E$&I,tvuTnerabi7ity.

It has been assumedby DO[-RL and WHC that the materialstemporarilystored
it the 200 West Area BurialGround facilityin active interimstorage are
classifiedas remote-handledtransuranlcwaste that will be retrievedand
shlppec ultlmatelyto WIPP for final disposition.

The interpretationthat spent fuel and reactor irradiatednuclearmaterials
stored at the 200 West Area Burial Groundcan be classifiedas remote-
handledtransuranicwaste ratherthin spent fuel may not be valid. The
pathway for storage,retrievaland ultimatedispositionof this material is
a strong functionof _ether it is called ren_te-handled,transuranicwaste
or spent fuel. AlthoughDOE-RL documentedits interpretationof DO[
Order $820.2A in correspondence to DOE-HQin 1991, DOE-HQhas not
respondecl.

i i ii i iii iii I II i I iiiiii ii m

Block; #4: Identify adverse condition category(s) (criticality, release of
friss_on product or hazardous Nterial, direct exposure, or institutional
failure) that coul¢l resutt from the conditions and sj_ptoss listed above,
and expla_'n reasoning.

This is an _nstttutional failure in that a definitive detemtnat.ton of the
classification of the _terials stored in the Burial Grounds. This could
result in application or failure to Ipply correct requirements on the
materials. This could result in the tn,btlity to transfer the materials to
, pemanent storage location.

i i ili i i i ii • ii i i ii i iiiiiii iiii
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................... VULN[RAIILII"Y O_lLO!qll_ l_ ......... (Page 2)

vuln;r, tltty .AN-S-Z...... l Stt.: .,,ford ......................
Date: O_tob_r_ ]4 , lgg3 .............. I Fac ltyi ,!Ulr, t all G_unds

_a ]denttfy who or what t$ potentillly el_fKtN (_vfrolIent,lth and safety, or worker health and safety) end explain
r_asontng.

The materials stored at 200 Nest Area Burial Groundvepi intended for
temporary, interim storage. There tS I Pill pOssibility that due to a lack
of clear DOEpoltcy, they will remln tn place Indefinitely. This ts an
environmental vulnerability in that the storage containers used for shallow
land storage are not destgned for long tern service, and will eventually
begin to degrade. Fuel and test speci smn mtertal could eventually find
pathvays to the s|te envtronmnt.

i,,, i iii i i i i I ii ii iiiiiiii ii i i I 1

Illock #6 (Oottonal_: Describe url;ency af corrective actions (if any). Use
<} year, ]-5 years, and >5 years). Explain reasoning.

The DOE needs to clearly establish a spent fuel policy wtthtn the next
]-S years that includes the ftnal disposition of spent fuel and reactor
irradiated nuclear materials.

i i HII i i iii [i i i iiiiii ii _ ii iiii

|lock f7 (ODttonal_: Additional coronas, views, or plans by the Site
Operations Office and ffJO Contractor.

Ilock #6 (onl;ton,,l_; To the best of your collective abilities, describe
the potential types of consequence(s) of this vulnerability tf 1el!
uncorrected.

]f the DOErials to establish a clear policy for the final disposition of
spent fuel and reactor irradiated nuclear mitertals, the quantity of
materials at the Burial Grounds will continue to increase and remain tn a
condition t.hat is not designed for long tam storage.

ii illll ,i i i i .

Block t90ottonal; To the best of your collective abilities, suggest or
recomend the most rational fix to this vulnerability.

[stablish | clear poltcy for the final disposition of spent fuel and
reactor _rradtated nuclear mitertals. Clartfy definitions of traflsurafltc
waste and spent fuel.

o/, / ,,,j,
5tghature_ I 5tghlRu_ec TeamLeacl'e'r JI I



i.x OEVELO .......... ...... (Paa,;)
Vulnerabtlt _ HAN-)-) St.t.e;........Hanford.. ................ .........

October 13 | Fact14ty: K-East ksen
il H ill IIIIH Ill I III II -

_y * - - u- ty Ugtn_tttle by.identifying or naatng thea_ end _h Iclentl tcatton of the facvlfty. Use ZO vords or
less.

Corrosion of Fuel tn Unsealed (;antsters, and Its Release, vtth Ftss_on
Products into K(-Bastn (nvtronlnt.

JLI._,JL.J_ F.xecut'lye Statuary o_ Vulnerability (ApproxiNtely SOwords)

Continuing corrosion of fuel tn unsealed can|stars tn water-filled storage
basen causes Increasing amounts of Utah|Urn, TRU, and ftsston products tn
pool and pool sludge and attendant Increased rtsks of exposure to workers,
rtsk of Increased acc!dental cr_ttcaltt.v, and Increased release of
radtonucl_des 1,o the environment.

Jk_L.j_ Oesc_tbe conditions or symptoms which portend or isply a
potentlai ES&Hvulnerability.

Fuel in unsealed canisters tn K-(as_ Bastn shovs stgntf|cant corrosion and
breaches in cladding, expostng metallic urantum alloys to basen
environment. _orrosion of the urantum alloy adds stgn|ficant amountsof
_r_tium, f_ss_on Droducts, and uranium and plutonium oxtdes to the bestn
coolant, muchof _t as fines or sludge. Up to SO'/,of fuel elements have
been breachea, and the process is continuing.

]_en:if.v adverse condition category(s) (criticality, release of
fission product or hazardous Nterial, direct exposure, or institutional
failure) that could result from the conditions and symptoms listed above,
and explain reasoning.

Release of tritium, fission products, and Utah|Urn and plutonium _sotopes Jn
the basin increises exposure to workers. ]ncreased amounts of uran|um and
plutonium _n the bas_n sludge increases r|sks of accidental criticality,
Increase of fission product and erratum activity _n the bastn _ncreases
_ntrus_on _nto the environment as a result of bas_n leakage.

IL]._LJ_ Identify _ho or _hat is potentlally affected (enviroMent,
public healt_ and safety, or _orker health and safety) and explain
reasoning.

_orker health and safety are affected by tflcreasod acttvtty and sludge
bu|ldup tn the basin and canisters. Stnce the factltty has a h_story of
leakage, the environment v_11 be _ncreas_ngly contaminated.



....................... .... ....

W(WX x onC, Fou -(P,+!2)....... L I n ]IIITII II III I _l Ir I | i ii Nil|

Vulnerability # _-1-1 ...... l S|te: H!flforci ........ __+

Dnto: +Octolm!r ]3. 1,13 ................ , I Flc11,Ity: K.,"Enst h s+n ...... ,,,,

Oescr+beu_ency of corroctfve icttons (ff' any). Use
<] lilt, ]-$ liltS, and )$ /earlS. £Xpllin rellening.

)-S years. Plans to encapsulate damagedfuel into sellocl canisters Ire
underviy. Continuing degradation mikes this urgent. The process vtll
reclutre approximately tvo years, stirttn9 tn mtd.FY-1994 it the earl test.
Another tvo _eirs v411 be roqutrecl to encapsulate the sludge material.

......... [ii I [iI[l[Imln IIIIII

_nd Add_'t#ona7comments,veers, or pTansby tee SfteOperlt NiO Contractor.

i ii II i i i ..................

Block dill (Oottona11: To the best of' your co77ect#ve ab#7+t+ei, descrfbe
the potentfe7 types of' consequence(s) of' th#s vuTnerebfPft¥ #f' lef't
uncorrected.

Destntegration Into sludge of ipprox+mltel_ SOSof the stored fuel may
occur. Increased re+ease to environment and exposure to vorkers mi_
develop durtng normal operation. S|nce corrosion product sludge ts
building up +n the open canisters, continuing corrosion will result tn
increasing exposure to the vorkers during the enclpsul|tton process, vhen
this milerial is like_.v _o be st_rrecl up in the basin water (see
VDF, HAN-].2).

ii i i, i H i i i i I i i i

II!ock #t Oottona|; To :he best of' your collective eb_Tft#es, suggest or
rtcoamend tt)e most rlifonO7 _fx to thfS vuinerib#Tfty.

Encapsulation of the exposed fuel should be expedited.
i llnIll II! l I I} J llll [ II I I

• t •
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VULNERAt|L|TYDI['#ELOIqIEliTFORJq
IN IN I L miNim I ..... _ _ - I

Vulnerability # HAN-]-2 ............... Site: Hlnford

Date: October 14, 1993.... Factlt : K-East Basin '
I I IIII I II " ii --

Tttle of Vulntpabllltv Begin tftle by fdentffyfng or nufng the
inadequacy and end with YdentificatYon of the Fact;fty, Use 20 words or
;ess.

Worker Exposures and Releases to the Environment During Re-Encapsulation of
Corroding Fuel in KE-Basin.

[xecu_!v, Sumary of Vulqtrabtltty (ApproxfJ_te7¥ 50 words)

The potential for significantly increased exposures to _orkers and releases
to the environment exists during encapsulation of the corroded fuel
presently stored in open canisters. Release of corroded mterial to basin
water will increaseburdenson filtersand deminerallzers. Alternative
plans to minimizespread of these contaminantsneed to be developedwith mn
objective of reducingpersonnelexposureto ALA_.

Ilock #3: Oescrfbe condftfons or symptomswhfch portend or i_oly a
potentYa7 ESJM vuTnerabilfty.

Encapsulation plans have no design/equipment to limit or control releases
of radioactive nuclides or uranium and plutonium-containing sludge to the
basin coolant durin 9 encapsulation. The resultant worker exposure
increases can cause delays in the needed encapsulation program. |ncreased
releases of nucliOes and uranium and plutonium oxides to the basin places
increased burden on filters and demineralizers and on resulting worker
exposures during replacement, storage, and disposal.

Ilock #4: Identify adverse condition category(s) (crftfcalfty, release o_r
fission product or hazarf/ous material, direct exposure, or institutional
failure) that could result from the condftfons and s.vmptoms listed above,
and exp la i n reason i ng.

Encapsulation plans call for inverting open rue] canisters to empty their
contents into a tray, load the material (fuel) from the tray into new
(sea]ed) canisters with _nipulators. Since such corrosion of fuel has
occurred during storage in open canisters (see VDF#HN_.]-I) considerable
sludge has developed which may be released to basin as fines during
unloading of the open canisters. Also, corrosion of fuel, of the order of
SO%of the fuel rods, results in increased volume and increased difficulty
in removing fuel into the tray. Activities to free stuck elements are
expected to increase loading of fission products and uranium and plutonium
oxides dispersed in the pool water, and increased radiation exposures to
workers. All of these conditions will increase loeds on filters and
demineralizers and increase worker exposures during their replacement,
storage, and disposition.

i i _ , m, _



VULN[IU_I|L|TY O[VELOiqil[liTFOI_

Vulnerab!,!tty # _-]-2 ........ _ Stt,: Hanford

Dat.e; October ]4, 199.3 ...... Fact1 K-East kstn

;dentffy vho or what ?'s I_tenttally affected (envtr_nmnt,alth and safety, or worker health and safety) and explain
reasonfng.

Worker health and safety are potentially affected by the Increased
exposures. Also, s|nce the bestn has a htstory of leakage, the surrounding
envtronlnt ts potentially affected.

IiII_i_J_L_N_2_I L)escrfbe urgency of corrective actyons (if any). Use
¢] year, J-5 years, and >5 years). Explain reasoning.

The possibility of plactn9 the unsealed canisters and their contents tnto
sealed outer containers, vtthoul; removtng the damagedfuel, should be
revteved prtor to Initiation of the re-encapsulation procedures (<1 year).
Thts my requtre replacement of fuel storage racks, or destgn of a stand
alofle container to replace the racks.

Block 17 (Onttonal): Addit_ona7 coaments, views, or plans by the Site
Operations Office and l_lO Contractor.

MAOcontractor believes dosages to ,orkers ,tll not becomeunacceptably
htgh during the encapsulation opera, ton, based on experiences durtng the
segregation and encapsulation opera_ions performed approxtlutel_ 10 years
ago.

|lock #| (Oottonal_; To the best of your collective abf|ftfes, describe
the potential types of consequence(s) o_ this vulnerability if left
uncorrected.

]n viev of continuing corrosion of stored fuel and tncrease tn the number
of corroded fuel rods from approximitely ]07, t_ approxtmtely SO_,,
Increased yorker exposure is a vulnerability durtn 9 thts operation and the
engineering to reduce these exposures needs to be performed.

|ncreases tn yorker exposures nay be folloved by delays tn expediting the
encapsulat|on progrmn.

Block f90ntlonal; To the best of your collective abilities, suggest or
recwmend the mat rational fix to this vulnerability.

The canisters containing the corroded fuel should be placod tn sealod outer
containers, or _mproveduthods of collecting the debrts frw the open
canisters should be developed. Improved methods of replacing, stortng, and
dtsposal of used ftlters and du_neral_zers should be developed.

:--"-"< \\ -- ..
I
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_ ,..........   gWXLX D tLOP'OqEm/FW.... _ (Pna,Ol)
Vu!,nerabtltty, #. HAN-I-,3 ,, _ .......] Site: Hanfo,rd ........

D,t.: :3,l,. !F, tl,t.:KE, k,,.,I - I II 1 JllllJ IIIIII

Tltlo of Vulnerability hgfn tftle by fdentffyfnf or namfng thenadequacy and end vfth fdentfffcRt_'on of the fecflfty. Use 20 weeds or
Tess.

Bastn Leakage Due to Deter4oratton and Setsmtc Inadequacy of KE and
KWBasin Discharge Chute Construction Jotnt.

i i! [ i i i i ii iiiiiii ii iii i ,lie,i111,
i

Ir_ocut4ve Smi_ry of VulnerabA14ty (ApproxfNteTy $0 weeds)

The reacl;or fuel d|scharoe chute 4s located above a ¢onstruct4on _jo4nt

between the foundation slabs of the fuel storage bas|n and the reactorfoundation. Leaks have been detected tn the KE Bms4nbetween 197S and 1980
and tn 1993. Reasons for these leaks have not been 4dent4fted, and a
setsm4c analysts of the structure fatls to qualtfy th4s construct4on Jotnt.
Fatlure of this joint presents a vulnerability to the environment 4n the
release of fissionable materials.

i ii i i i i i i r i in |l i lib

Describe conditions or s.vmptomswh_c/_portend or _'anpTya
potent_a7 E$_IHv.Tnerab_Tit¥.

The KE and KWfuel s_orage basin foundations are connected to their
respective reactor structures by means of an unretnforced construction
joint underneath the fuel discharge chute. A rubber4zed _ater stop vas
embedded tn th_s _o_nt when the facilities were constructed 40 or so years
ago; he.ever, leaks have occurred _n th_s reg_on 4n the KE-Bms4nbetween
1975 and 1980. A leak also occurred _n 1993. The cause for the most
recent leak has not been _dent_f4ed; this leak vas stopped by 4ncreas4ng
the bas4n temperature. (Guesses ms to the cause range from unequal
thermal expansion between the two foundations to unequal or d4fferent_al
settlements bet.een the t_o foundations). ]t 4s 14kely that another larger
leak may develop in the future.

As part of the safety analys_s _nvest4gations a detm41ed dynu4c se4smic
analys4s of the entire reactor structure and fuel storage bas4n was
performed. Th_s analys4s showed some structural def4c_enc_es 4n the bas4n
_alls and roof superstructure that could be remod|ed through structural
upgra,.-s; however, the analys_s could not ascerta4n the structural adequac3
of th_ ,nre4nforced construct4on _o_nt. The dynamic se4sm_c analys4s
pred4cts a mox4mumrelattve d4splacement between the bas4n and the reactor
foundation slabs of 0.2 an.; th_s may also prov4de a pathway for the
bas_n's coo14nO rater to enter the environment.



VULNERABILITYDEVELOPMENTFORM
i i

Vulnerability # HAN-]-) ..... ! Site- Hanford

Date: October 13t 1993 J Facilt KE & KWBasins

Identify adverse condition category(s) (criticality, re/ease of
fission product or hazardous material, direct exposure, or institutional
failure) that could result from the conditions and symptoms 7fstad above,
and explain reasoning.

The acttvi_ty in the KE-Bestn.ytrtes stgniftcan_,ly tn the range _f.21StoLO _Ci/! "_Sr, ] to 2S _:i/! "'Co, 3,000 _t/! _1, and 0.002 to _t/!
"_'Pu and since these activities are likely to increase during the
encapsulation process a reoccurrence of a leak, especially if caused by the
design basis earthquake, would result in significant releases of fission
products (especially tritium) to the environment.

flock IS: Identify who or what is potentially afrfrectad (environment,
public health and safety, or worker health and safety) and explain
reason ing.

This vulnerability affects the environment. Tritium releases to the soil
underneath the KE or KW-_asin may enter the Columbia River, which is only a
short distance removed. Also, Tritium releases are generally accompanied
by Strontium and Cesium fission products, which contaminate the soil
column.

_lock. e6 (Ool;ional): Descrl_e urgency of corrective actions (ff_ any). Use
<1 year, 1-5 years, and 05 years). Explain reasoning.

Since the origin of the leaks between ]975 and 1980 and in 1993 in the
KE-Basin was never specifically identified and small leaks are difficult to
detect (the threshold of detectability is 25 gal/hr), another significant
leak could occur anytime. Thus, the urgency of this vulnerability is
classified as 1-5 years.

The leak due to the seismic failure of the construction _)oint depends on
the probability _of exceedance of the design basis earthquake which is
estimated at 10"S/yr. Because of this large time period the urgency of
that vulnerability is classified as >S years.
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VULNERABILITYD[VELOI_IE.I_.FORR .. . {Page 3)
/

Vulnerability # HAN-1-3 . ! Site" Hinford .......

Date: October 13, 1993 I Fac!.lity: KE & KWBasins.......

mlock #a (Oottonal): To the best of your collective abilities, describe
the potential types of consequence(s) of this vulnerability ff /eft
uncorrected.

i iiii

Block #90nttonal: To the best of ),our co77ectfve abilities, suggest or
Pecommendthe most ratfona7 frfx to this vulnerabfTfty.

Urgently determine source of leakage by such meansas sampling the water in
the existing construction joint _nitoring wells, drilling horizontal
_nitoring _N_lls and collecting soil and water samples under the
construction joint. Place i rubber liner over the discharge chute floor
prior to setting equipment for the encapsulation program. This should be
viewed as the permanent compensatory measure pending ruK)val of fuel
material before 2004.

gi_na_u_, Tea, Member Si_Inatur-I_ iTeam Leader , ,, ,,
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.... VULNEIU_ILITY DEVELOPMENTFORM ..... _Pa_e ] )

Vulneribilit@ # HAN-]-4 Site. Hanford ......

Date: October 11, 1993 Facility: KE[KWBas!nsIIII I IIII

JL1.RruLJL].;.Tttle of Vulnerability Oegtn title by fdentifrying or naming the
inadequacy and end with identification of the facility. Use 20 words or
less.

The Institutional Control of Stored RINM is a Concern at K-Basins.
all

Illock #2: Executive Sumary of Vq/lnerabtltt_. (Approxiaately 50 words)

The KE/KWBasin facilities are an EMresponsibility and the irradiated fuel
has also recently becomean £M responsibility. A lack of clear planning
and priorities for final disposition of the fuel mtertal ts evident. To
compoundthis problem, organization and personnel changes are frequent.
A project organization has not been for_d to be accountable for the
eventual resolution of ES&Hconcerns with the facility and its fuel
material.

.,. il l,i ii

Illock #3: Describe conditions or symp¢omswhich portend or imply a
potential ES&Hvulnerability.

There is no plan which describesthe organizationalresponsibility,
technicalworkscope,cost and schedulefor the continuedoperationof the
K-Basins and dispositionof the fuel currently stored in the two
facilities. The materialstoredwithin the KE-Basin is significantly
degraded and plans for encapsulationare proceedingslowly and will take up
to four years to perform. The potentialfor relelseof radionuclidesto
the environmentand significantexposure to workers exist as a result of
the currentconditions.

|n i

Block #4: Identify adverse condition category(s) (criticality, release of
fission product or hazardous materiaT, direct exposure, or institutiona7
failure) that couTd result from the conditions and symptoms listed above,
and exp I ain reason ing.

Lack of a clear plan for K-Basinfuel is indicationof institutional
failure. The line Itemfundingfor critical facilityupgrades has been
slipped for three consecutiveyears, the fuel has not been characterizedso
that long term dispositioncan be evaluated,and encapsulationhas been
delayed at K[ due to a regulatoryfocus on permits. Manage,_ntchanges in
the M&O have been made to correctdeficienciesin conductof operationsto
begin the encapsulation. A May ]993 Program Sumary is already outdated if
a draft Federal Facility Agreement and Consent Order Change Control Fo_ is
agreed upon. The schedule in the draft, dated September 7o ]993 appears
quite unrealistic, based upon past performance of DOE, its contractors and
its regulators in supporting urgent schedule actions.
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VULNERABILITYDEYELOPHENTFORM {Page 2)

Vul nerabi 1i ty # HAN-] -4 SIte: Hanford i

Date: October 1!i ]gg3 .... Factltt.v: KE/K.WBasins ,

Nentffy who or what fs potentfa17# affected (envfroMent,
pub#it health and safety, or worker heaYth and safety) and exp#atn
reasoning.

This particular vulnerability affects the environment through release of
tritium and fission product radionucltdes from the ICE-Basin, can
potentially result in tritium releases at near Drinking Water Standards to
the Columbia River, and affects the exposure of workers u_o are regularly
in the plant; it also affects the credibility of the DOEand M&O
comituents to remediate the situation.

ii i i i iii i •

Dl_k #6 (Oottonal); Descrfbe urgency of corrective actfons (if any). Use
<] year, ]-5 years, and >5 years). Explain reasoning.

Developing a solid and realistic plan of action and assuring funding to
support this plan is urgently required (in less than a year). Until such a
plan is developed, activities will be fragmented, delays will be the norm
rather than an exception,and the affects identifiedin Block S will
continue to be realized.

i ii

flOCk:1#7 (Oottonal): Addftiona7 comments, views, or pYans by the Site
OperatYon$ Offfce and #&OContractor.

i iii i i ii iii i i ml i i iiiii

illock#$ (Optlonal): To the best of your co17ectiv_ibfTities,describe
ihe potentYa# types ofr consequence(s) o1r this vu#nerabf#ity if #eft
uncorrecZ ed.

Delays in cleaning up an urgent problem such as exists at the KE-Sasin will
result in the problem becoming even more difficult. This is not an issue
of technology, it is an issue of institutional inaction.

i ii i

Block #g Oo$tQnal: To the best of your co##ectfve abi?ftfes, suggest or
recommend the most ratfona# ffx to thfs vu#nerabf#fty.

Get a plan, form a partnership between the DOE, its contractors, and its
regulators and get everyone performing to the plan.

11 Hi i, i i

.... ii • • i

Sigmiture, TeamIqember Si_hatdre, TeamLi_ader"I gill mill I I I
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VULNERABILITYDWELOI_IDrr.FO.l_ (paqe ].]
/

VulnerabilitytI,.,.IHAN-]- 5 ....... ! Site: Hanford 100 Area _ _

Date" October 13 I,,,9g3 J Facility: %05K-East BasinI • III II II ? I I IN II I Illil

Block #1: Itt!e of Vulnerability Begin title by identifying or naming the
inadequacy and end with identification of the facility. Use 20 words or
less•

Plutonium-239Accumulationin the Sand Filter Backwash Pit of 105 K-East
Basin Resultedin a USQ.

iii ii i ii llmll llmlllm i im i I im Iiiiii

Block #2: Executive )Wamary of Vulnerability (Approximately 50 words)

Puz_ in the sand filter backwash pit has been estimated to be in the range
from 647 g to 1,730 g. This is well in excess of the OSRlimit of 225 g,
and poses a concern due to the likelihood of a criticality event. Such an
event could result in the release of radionuclides in the environment and
would indicatea significantfailurein operationalcontrol.

lUUll ii i ii i

Describe conditions or symptoms which portend or imp)¥ a
potent/aT ESJkl vulnerability.

A USQ was developedon S-10-93as a result of backwashinga sand filter.
The estimatedaccumulationof 647 9 of plutoniumexceededthe OSR limit of
225 g in that location. Subsequentanalysisof anotherbackwashpit sample
yielded a plutoniumcontentof 1,730 9.

The EncapsulationProgrammay result in increasedneed to use the sand
filter and resolutionof the OSR limit is not scheduleduntil April I(,)94
The actual Pua9 concentrationin the sand filter backwashsludge is being
evaluated,but is not scheduledfor completionuntil April 1994.

i i i i • iii lill im iiiii

_.lOCk...#4: Identify adverse condition category(s) (criticility, release of
fission product or hazardous material, direct exposure, or institutiona)
failure) that could result from the conditions and symptoms listed above,
and explain reasoning.

A criticalitycould occur if dissolved/suspendedPuz3_ were to
preferentiallyoccur on filtersor in ion exchangers, Sackwashin9to pits
can result in accumulationof this material,

i iiii i i i iiiiIIIL III
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VULNERABILITYDEVELOPIqDITFORM (Page 2)
i

Vulnerabilit _ # HAN-]-5 ..... i Site: Hanford 100 Area

Date: October 13, 1993 J Facility: 10!) K-East Basin

Identify who or what is potentially afrfected (environment,
public health and safety, or worker health and safety) and explain
reasoning.

If a criticalitywere to occur, it would indicatea significantoperational
control problem. A criticalityoccurrencewould endangerthe health and
safety of the workers and would lead to releaseof fissionproductsto the
environmnt.

i nil Ul ii iii ii iiiiiii

Ilock #6 (Oottonal): Describe urgency of corrective actions (if any). Use
<] year, ]-$ years, and >5 years). Explain reasoning.

Because of the u_ncertaintiesin the amount of fissionablematerialand the
fact that the Pu"_ content in the sand filter backwashpit exceededthe
OSR ;!15g limit, correctiveaction is urgentlyrequired. Correctiveaction
should be taken in the immediatefuture, i.e.,within a period of less thin
one month.

iii i i i in

plock #7 (ODtlonal): Additional coments, views, or plans by the Site
4)perat ions Office end NJOCont rector.

The criticality issue was discussed, during a meeting on October 13, 1993
with the Westinghouse HanforcI Companytechnical staff. It was agreed that
the encapsulation program cannot be initiated until and unless the problems
leading to Plutonium accumulation in the sand filters are resolved.

i Inm, , i I

Block #8 (Oottonal): To the best of your collective abilities, describe
the poaential types of consequence(s) of this vulnerability if left
uncorrected.

As stated in ]tee #4, a criticality event could occur which would result in
the release of fission products, would be a significant failure in
operational control and would adversely affect the environment.

mill I I I

flock #Q ODt4onal: To the best 01r your collective abilities, suggest or
recomend the mos! rational fix to this vulnerability.

Increase frequency and improve the procedure for monitoring quantities of
plutonium in the sand filter backwash pit.

Signature, Team Member Si_n_iture r, TeamLeader



VULNERABILITYDEVELOI_I,EI_,FORM (Page 1)

Vulnerabilit # HAN-]-6 I Site: Hanford =

Date: r_tober 13 1993 J Facility: KE-Bastn .ww I I I Ill Ill )

IL]3tGJ;-J[_ Tttle of Vulnerability Jegfn tft;e by fdentffyfng or nufng the
fnadequacy and end Wfth fdentfffcatfon of the facf|fty. Use 20 words or
;ess.

Creation of TRU Waste Associated with the KE-Basin Operations.

r_ecuttve S__m._erY of Vulnerability (ApproxfmateTy 50 words)

The high concentration of Plutonium in KE.aastn results tn the creation of
TRU waste packages• No disposition method currently exists for these
packages and storage of such waste can present hazards such as explosive or
flammable concentrations of hydrogen. Hydrogen is generated through
degradation of organic resins and hydrolysis of water contained in the TRU

i packages. Filter cartridges also contain TRUwaste and their handling
results in significant personnel exposure.

i ii

l]Jlf_f_..(a_ Describe conditions or symptoms which portend or imply a
po:entia7 ESJH vulnerabilft¥.

Significant fissionproduct releasesto the KE-Bmsinwater requirecleanup
by ion exchangemedia. A mixed bed syntheticresin (nucleargrade duolite)
is used to capturecesiu_-137and strontium-g0. These ion exchangemedia
also capture a significantquantity of plutonium. Dependingupon the
container for the ion exchangemedia and the loadingof fissionproducts,a
number of the spent fuel cartridgesare categorizedas TRU waste. There is
currently no site which can receiveand dispositionthese waste containers.

Heavily loaded organicion exchange resinscan experiencesevere
degradation in a radiationfield. This can result in combustible
quantities of hydrogenand hydrocarbongases as a resultof resin
degradation and radiolysisof water remainingin the resin. Hydrolysisof
water by radiationcan also result in hydrogenrich atmosphereswhen a
material which reactswith the oxygen from the hydrolysisis present
(such as metals or the degraded resin).

Exposures to personnelhandling spent filtercartridgesin preparingthem
as a waste burial package are significantdue to the radiationlevels
(>] R/hr) and air handling practices.

i
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VULNERAIIIL|T_D,_ELOPNENTFORM (P!ge 21I il I I I I IN I I F If II IN I I IN I . IN I -- T

Vulnorabtltt,v # HAN-!-6 Site: Hanfordiii i i i i i i ilrll i

Date: october 13_ 1993 ,,Fmc111ty: !(li.B!s!n ......................

Identify adverse condition category(s) (criticality, releajalofroduct or hazardous &rater/a7, direct exposure, or fnstftutiona
failure) that could result from the conditions and symptoms 7tstad above,
and explain reasoning.

The creation of waste which cannot be dtspostttoned, in conjunction with
fuel storage operations, results in the potenttll for additional accidents
involving release of radionuclides. This can subsequently result in
exposure of personnel, particularly workers providing accident recovery
support, and a loss of credibility for IX)[ and its contractors.

The current practice of handling filter cartridges in air results in a
direct exposure to personnel and is not ALARA.

i ii iiii inlll ii iii ii IIII i Nil IIII I

Xdentffy who or what is potentially affected (environment,
public health and safety, or worker health and safety) and explain
reasoning.

Release of fission products from waste packages due to explosion accidents
could affect the environmentand worker health and safety. It is unlikely,
due to the remote site of temporarystorageof these ion exchangemedlm,
that public health and safetycould be affected.

Current filtercartridgeshandlingpracticeresults in significantworker
exposure.

n mmll n I Inn

Block #6 (ODt!onal): Describe urgency of corrective actions (if any). Use
(I year, 1-5 years, and >5 years). _xplain reasoning.

A viable plan for disposition of these ion exchange media should be
determined and the waste shipped to that location as soon as it can be
prepared for shipment from the KE-Sastn. A new filter cartridge module
should be designed and placed into service to eliminate a source of TRU
waste and minimize worker exposure. These should be done in less than one
year.

iiii i i ii i iiii

Ilock #1 (Oottonall: Additional comments, views, or plans by the Site
Operation: Office and iCJOContractor.
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VULNEP.AIILITYDEYELOPIq_ FOPJ¢ (Page 3)
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Vulneralpiltty ' # HAN-!-6 $ttei .... Hanford ............................

Date: October 13, 1093 ....... Facility: K[-Bastn ....... Illl I ""

llock el (Oottonal1: To the best o¢ your coTlectfve ibf|ftfes, descrfbe
the potentfai types of consequence(s) of thf$ vulnerlbf;ftY ff left
uncorrected.

[xperiencefollowingthe TMI-2 accidentde_nstrated that organicresins
can be severelydegradedby heavy loadingsof rmdionuclldes. This
degradationresulted in hydrogenrich atmosphereswithin the containers
with the potentialfor fire or explosionaccidents. The buildupof these
gases due to long term storagerequirescompensatorymoasures prior to
shl_nt which is difficultto achieve,exposesworkers to direct
radiation,and causes a loss of credibilityof the waste generatordue to
delays in materialdisposition.
ii i i iii i , ii.i ,l,mllm III I IIU I I I I IUU I,I

llock #90ottona_ To the best of your coT?ectfve 41bfTftfes, suggest or
recomend the most ratfona7 fix to thfs vulnerabf;fty.

A cartridgefilter/burialcontainermuch like the IXM should be developed
to minimizethe potentialfor the filtermaterials being classifiedas TRU
waste. A site for permanentdispositionof those materials already
classifiedas TRU waste should be identifiedand the materialburied as
soon after removalfrom th,_.processas possible. Preparationsfor burial
should be determinedwhich would minimizepotential for releaseof fission
productsanO plutoniumfrom the containers.

iii i..iu i i i

.X\,._._.: ,.-,,...:-. '.:::, _,.t,," '_:, - ,,,S"Ti tufa, learn tuber Si m ure,rleam LeaderI I I III]1II ,i I II m.. ii i ,. I
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........ ..............VIJLNMILITY D[Y[LOPH_ ' FOR!I......... (PIQe 1)

1 -Vulnerability # HAN-]-7 .... Site: Hlnfordiiii ilJl I II ........ { i inlll i

Date: October IS, lii3 Facility: lE-lastn
_ _ ............. { I .... nllll....... i In ........................ __ --

IL_# end end wtth ldenilf#cl" litin title by identlf#inl or nilnl theellen 0£ the #tc#l#ty. Use 10 words or
llll.

' Tritium ts Evident tn lonttortnl lolls Near the l.listns.
....... _ ............ iii IN I I ilion I li|ll I IInnl]l IIII J II I II II il lilll

izeluttyI Sml,arl of Vul,erabtlttl (#4oproxfialely $0 lords)

Elevated tritium concentrations in ltlls adjacent to the K-East Basin
appear to be the result of leakage from the bistn. Trttiut concentrations
tn Jells near the Columbia Rive shoreline are approaching the Drinking
Utter Standard of 20,000 pCt/1. Current17 a model does not exist to track
leakage from the basin and loi voluu leakage (<iS gallons/hr) ts not
detectable by measurementof basin later level, Other fission products
vhtch accompany the leakage are not detectable as they are absorbed by soil
prior to reaching the monttortn 9 ,ells.

i iii i i i i ii i . i iii __ jl ii iIj] ;]1 iii i iii N iiiiiiiii i i lille __

_I/crfbe canal#irons or syiplois i#hfch portend or fiply a
potent#el _$l# vulnerabflfty.

lonttortnt lolls surrounding the K[-hsin ire exhibiting increasing levels
of tritium. The Hishington Depirt.ment of [colog# has expressed concerns
and suspects ihe K[-Sisin as being the source of contamtnaiton. While the
source has not been absolutely verified to be the KE-Bastn, prior leaks tn
the facility in the mid 70's, Increasing trtttut tn monitorin 9 wells since
the mid 1980's and i significant increase #alloying a recent leak mike this
basin a reasonable suspect. During late 1976 a leak of up to
800 gallonslhr ,as experienced, it ,as reduced to SO0gallons/hr by mid
]977 bui was not controlled until mid 1979. Another significant leak
occurred tn March 1993 ,tth rates up to 60 gallons/hr.

The K-Area ts an operable unit in the Federal Facility Agreement and
Consent Order for earl3 remediitton.

ii i i ii ..,,,.,,, i i iiilll i |H..ll ,, . ,,., , _ II II

]dent#Fy edverie tend#lion clielor#(s) (cr#tl'cllft¥, release of
fission product or hazardous liter#el, dl'rect exposure, or fnstflutfonll
fiYlure) thai could result frlt the condflfons Ind syiptois lfsted above,
and txpllfn reilonfnl.

Until ire Ills are installed and the source verified, the source of
tritium and fission products released to the environment in the K-Area must
be presumed to be the K[-Sastn. This release of fission products ts
difficult to prevent due to the fuel condition and Indicated basin leakage.

i i ii Hm iii ii i i i i _ i
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............................. WLN(_!LITY D_fEL0PIq_ FoRIq _ _ .....(Page .2)
Vulner'btit;y # HAN-I-7 ..... ]Site: Hanford .......

ldenttfy who or what ts _tenttally aFFected (environment,alth and safety, or worker health and safety) and explatn
reasoning.

The suspected release of tritium and ftsston products from the K(-Bastn to
the environment his been evaluated and public health ts not a concern.
Trtttum concentrations tn wolls downgradtent of the KE-ltasin near the river
shoreline approach the Drinking klater Standard of 20,000 pet/1, tihile
river concentrations and downstreamconcentrations are yell belay the
Drinking tilter Standard, perception ts that such releases are hazardous and
public concern vt!1 result in loss of credtbt|tty of DO( and 1as
contractors.

Fission products, notably cesium-137 and strontium-90, which accompany
leaching coolant from K(-Basin, are absorbed in the sot1 column near the
source of leakage and represent environmental vulnerabtltttes which ,il!
require future remodiataon.

- III ..... II II I[ I III __ _ II I I I II III II _ II III I i11 i i1.1.1, i

Block t.6 (Oottonal): Oescrfbe urgency el corrective actions (if any). Use
<J-year, ]-$ years, and ;)5 years). Explain reasoning.

Relattng monitoring ,ell activity to K(-aasin activity can be done at
present. Men,taring fission prooucts and trtttum in the construction joint
drainhole _nspection ve13s and Increasing the number of monitoring wells to
vertfy the source of tritium should be done wtthtn the next year. This
,411 demonstrate DO['s concern over such releases and vertfy the source as
well as Increase credibility of monitoring basin leakage (stnce small
quantity leakage on the order of <25 gallons/hr ts dtftftcult to verify).

_ _ 11111 I IIIIII [ ] II II II IlUlllll I IIIIlUll __ _ I I ii|nl III I I I .......

Block #7 (Oottonal); Additional cannas, views, or plans by the Site
Operations Office and MJOContractor.

_
I I Ill I I IIIII II III I II I I I I I iiii i !llll

Block...... #8 (Ontional): To the best of your collective abilities, describe
the potential types of consequence(s) of _his vulnerability if /aFt
uncorrected.

The most significant vulnerability is increased loss of credibility with
regulators and the public, however tt is likel,y that seepage in the near
future alan 9 the shoreline of the Columbta river v|ll be at levels near the
drinking water standard. Contamination of the so|l coluam ,111 continue if
the source of leakage cannot be Identified and stopped or isolated.

ilnl i ii II i _ im I in ii nil I IIInln II . - [
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VULN[ItABILITYD[VIL01qI[NT FORM IPage 3)n IIII II I I 111 I ii IIIIIIIII i ..... i iiuiiliriifi lull I IIIlilill I r 1 III IlfllFIIll I I I

|S-Vulnertb!ltty _ HAN-I-? 1re: Hmnford _

.......... ,;i, .,;:xi.,. ......Date: October 13, 1993 IF c t . in................ iiiiii iNN s ii ii is II II I r I _ ii ..... II rl I II

Block IS Ontional: To the best 01' your ce77ectfve eb_TJt_es, suggest or
_C_nd the most ratfona; ffx to thYs vulnerab_;fty.

Severml ImnJtortng yells should be located near suspected sources and a
well planned program developed to rode1 and trick the source of trtttum
near the KE-Bestn. One of the eas|est activities to perform would be to
monttor ftsston products and trtttum tn the |nspectton wells for the famed
dratnhole, whtch ire now only monitored for water level. Another action,
vhtch vould mttigate the po%enttal for Increased leakage, vould be to place
a rubber 11net over the basin discharge area construction jotnt (see
VDF# HAN-]-3).

.......... IIIIII I _ IIIIIII I JlllllJll I IIIIIII _ IIIIII _ illlll I II I

$,i_mture."l'em_l_ml_er' ...............S_nmt_(e-,Ten Leader
............. I I I III L_ I I IIHI I II II IIIIIIiiliiii I _ III II IIIIIIIII II_
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...... V"L"[tAtXLXTVOrvtLOP.tmFW IP,.eJail it I _ ii I

Vulnerability 0 HAN-]-8 ..... l Site: Hanford ............... _

o,.:  to,r ]4. lm | x,., K(lllBIIIIIII II I | III ....... I IIIII -- IBill -- IIIIIIIII

Tttle of VulnerabtltILv Begin tttle by Identifying or nmfng the
inadequacy and e_ with identification of the facility. Use 20 words or
less.

Uncharactertzed Fuel Stored tn Sealed and Unsealed Canasters tn Kidand
gE-Sastns.

............. , i BEIall a - Jl i _ ii ,111111

Executive SlamRrY of Vulneribt]|ty (Approxil_ltely $0 words)

The condition of the fuel stored tn vater-ftllecl cintsters, both sealed
(K-klest) and unsealed (K-East), ts not knovn. Fuel ts believed to have
been damagedduring discharge from reactors. Characterization of its
condition ts needed to minimize yorker exposure and environmental damage
durtng ftnal disposal.

iii i . Illl II IIIllllllm II I . inllnllI I I Ii,111 ill " _ ] ii ii i i iii

I_J.g?_f,..L_ Describe conditions or symptoms which portend or iaply a
potential ESIH vulnerability.

Fuel ts stored i, both sealed and unsealed, rater-filled canisters in these
bastns. In some Instances locking bars on the sealed canisters have
cracked. There is reason to believe that degradation of the stored fuel
his occurreo in the sealed canisters in K-West similar to that observed _n
the open canisters tn the K-East Basin. The present condition of the
stored fuel is not characterized; degradation of fuel tn these canisters
could give rise to increased environmental damageand yorker exposure
during final disposition. The character of the fuel (chemical and ph),stcal
condition) will define the needed steps to ulttmte disposal.

- IIll I I IIIIIllll[I I II I I I U I II I II L IIIlllI _. I I III '

Identify adverse condition category(s) (criticality, release of
fission product Or hazardous material, direc_ exposure, or institutional
failure) that could result from the conditions and sj_otoas listed above,
and explain reasoning.

Release of ftsston products from degraded fuel and hydrogen from corrosion
processes occurring both tn unsealed and tnstde sealed, rater-filled
containers could occur durtog f_flal disposal Or storage of this fuel.

i n iiiii iii i iii i iiiii ill _ i i

Identify who or _hat is potentially affected (environment,pith and safety, or worker health and safety) and explain
rlason i l_j.

Idorker health and safety and the envtronmnt could be affected because o_
unexpected release, poss_bl_ accelerated by chemical reactions, vhich
causes spread of fission products, uranium, and plutonium from degraded
fuel.

ii il i i i llj i i i iiiiii i



..... I IitlHlillti till IIII Ill ++_ _111111 It I IIIHIIliIIII II . IIIIIIII IIIII I I I II III II " IIIIII Ill II I HI

.......................__ ,.............._MILII'_, OL"VELO_ F_ _ .......... (Page 21,,,

Descrlbe urgency ,f corrective actions (if any). Use
I_ _$ yelrs). Exp|ltn r_tsontl_g.

Correcl?ve acttons should be madeand the stored fuel characterized prior
to decisions v"egardtng mathoclsfor 1Is ulttmate dtsposal (1-$ weirs).

I ---- III I..... I II I III• i I II I IIIlinil I I I

_nd Addttiona7 comments, v_avs,, or plies by the Site1t80 Contrlctor.

lint t -- - ._i l i IIIII II II _ -iii i .... i IIIIII IlII I Ill _ • III I Illlill L li I -- I[111111

Block dl (Oettonal_: To the best of your collective ebtTtttes, describe
t-he potentl"el types oft consequence(s) of' thfs vulner|btTfty ff /eft
uncorrect ed.

Otsposil of the stored fuel would be delayed, and result tn Increased
worker exposures and environmental damge.

II I I I IUIIIIBiH Illlll It It I II I I IIlifllll I I Ill I I II [I I II Jl I I .

Illock tg Oottonll: To the best of' your col;retire ibiTtttes, suggest or
recomend thems: rat_'ona7 fix to this vulnerabl"7_ty.

p!ans for fuel characteri2a_io, s_udies should be fomaltzed and 1nil:tater.
I [ I I lit II I [[ ::" _ till I _ I II Illll _ --

lS_gnltUre-. Team _mber Sfgnat6re, leas Leader .....
I I II _ I IIlllllllllllll ill II I IIII IIII II I I I I i II " _ ...... -



VULNERABILITYDEVELOPRENTFORR (Page ])ii

Vulnerabilit # HAN-2-] Site: Hanford

I: :e: October 11 1993 Faciltt_y: PNL 327I II I

Block #1: Tttl_ of Vulnerability Begin tftle by fdentffyfng or nmfng the
fnadequacy and end with fdentffication of the facflfty. Use 20 words or
less.

Uncharacterized Mixed Fission Product Accumulation in the Hot Cell Ducts in
the PNL 327 Building (Hot Cells D, F, SERF).

Executiv_ Summaryof Vulnerability (Approximately 50 words)

Accumulation of mixed fission product activity and radioactive
contamination in ductwork as a result of handling and machining operations
in D, F, and SERFHot Cells have resulted in excessive radiation levels in
accessible areas. Additionally, no criticality assessments have been
completed on this accumulati on.

Block #3: Describe condftfons or symptomswhich portend or fmply a
potential ES&H vulnerability.

Accessible areas in the basement of Building 327 have historically had
general area radiation levels as high as 45 R/hr. Maximumgeneral area
radiation levels have decayed to lO R/hr with other accessible areas
ranging form ._0-40 r,R/hrto 4-5 R/hr. In addition,and because the
accumulationof mixed fissionproductsin the ducts has not been
characterized,it representsa potentialcriticalityconcern. This buildup
is furtherescalatedby the inabilityto decontaminateHot Cells due to
isolated RLWdrains (see VDFt HAN-2-2).

Blocl; #4: 2dentify adverse condition category(s) (crftfcality, release of
fission product or hazardous material, direct exposure, or institutional
failure) that could result from the conditions and symptoms listed above,
and explain reasoning.

Direct exposure from excessive radiation levels.

Inadvertent criticality in the exhaust ducts.

Block #): Identify who or what is potentially affected (environment,
public health and safety, or worker health and safety) and explain
reasoning.

Worker health and safety from direct exposure and inadvertent criticality.

Public health and safety from inadvertentcriticality.



VULNERABILITYD[VELOFIIDrr FORM (Paqe 2)
i ii i

Vulnerabili # HAN-2-] Site: Hanford

Date: ]1 1g93 Facility: PilL 327 i i

II_:k #6 (Oottona11. Oescrfbe urgency of correctfve ectl"ons (ftr any). Use
<] year, ]-5 years, and >5 years). Exptafn reesonfng.

<1 year. Characterization of mixed f|sston product butldup ts funded and
scheduled to colmnce tn FY 94. However, unttl the characterization ts
co_oleted and the ducts are decontm|nated, the vulnerabtl|ty vtll continue
to exi st.

|10¢k 07 (Optional1; AddYtYona7 comments, vfws, or p7ans by the $fte
Operations OffYce and ff;O Contractor.

Characterization of mixed fission product buildup is funded and scheduled
to commencein FY 94. However, until the characterizat|on ts completed and
the ducts are decontaminated (currently unfunded), the vulnerability will
continue to exts%.

II!ock #8 (Optional1: To the best of your co;;ectfve abl";ftl"es, describe
the potentia; types otr consequence(s) otr thfs vu;nerabl";fty ftr ?e_t
unto rrected.

Additional unnecessar el ex:)osure.

Block t9 Optional: To the best of your co;Tective abftities, suggest or
recommendthe most rationa7 1fix to this vuInerabi|ity.

Proceed with the site plans to character|ze the buildup of'mixed fission
product activit_ in the ducts. Then ensure funding is scheduled for the
decontamination of the ductwork. In the tntertm, recoenend locking access
to basemnt of Building 327 to restrict access and prevent inadvertent
entr_ into High Radiation Areas.



VULNERABILITYDEVELOPMEWrFORM (Page !)
Vulnerabilit # HAN-Z-2 Site: Hartford

ii i i

Date: October 11, 1993 Factlttl]._" PNL 3;!7I IN

JLLg.;.I;..(_ Title of Vulnerability Begin title by identifying or naming the
inadequacy and end with identification of the facility. Use 20 words or
less.

Isolationof RadioactiveLiquid Waste (RLW)System in Building PNL-327Due
to Inabilityto Send RL_ to the 300 Area RLW CollectionBuilding
(Bldg. 3403.

Block #2: Executive Suem_ry of Vulnermbtltty (Approximately 50 words)

Due to current prohibitionson RLWdrainsbeing sent to Building340, all
RLW drains includingsink drains and floor drains have been isolated. This
has resulted in a reductionin decontaminationefforts and a potential
threat to the environmentfrom the runoffof potentiallycontaminatedwater
to the environment.

Block #3: Describe conditions or symptoms which portend or imply a
potential E$&H vu7nerability.

Building 327 has no RLW hold-up tank capability. This has resultedin a
re_uc%ion in the :econtaminationeffortswithin Building327 since the only
current path for removingRLW water from the facility is to: collectit in
small quantities (5-10gallons); completepermit analysis requiredfor
transfer to Building340 (at an approximatecost of $6,000 per sample);
then transfer to Building340. The failureto decontaminatethe hot cells
adequatelymay also be contributingto the build up of mixed fission
product activity in the ductwork (see VDF_ MAN-Z-I).

In addition,wish the isolationof floor drains, if the fire fighting
sprinkler system were actuated,or other floodingoccurred (overflowof
storage pool, servicewater rupture,etc.) water would fail to drain
througK the isolatedfloor drains and result in a release of potentially
contaminatedwater to the environmentby flowingout of the canyon doors
(non-air-locked)and onto the ground outsideBuilding317. The sourceof
contamination is loose surfacecontami)ationwhich could be washed out from
underneath each hot cell.

Block 14; Identify adverse condition category(s) (criticality, release of
fission product or hazardous material, direct exposure, or institutional
failure) that could result from the conditions and symptoms listed above,
and explain reasoning.

Environmental release.

Direct exposure and criticality (contributing to VDF# HAN-2-]).



VULNERABIL|TYDEVELOPIqE](TFORM (Pacje 2)

Vulnerabilit # HAN-2-2 _ Stte: Hanford

]

Date: October 11 1993 I Facility: .PNL327

Sdentffy who or what fs potentially affected (environment,
public health and safety, or worker health and safety) and explain
reasoning.

Environmental impact due to potentially contam4nated water being released
due to tsolated Floor dratns. Although uncharactertzed, tt ts belteved
that a significant Cluanttty of loose surface contamination extsts
underneath each hot cell and would be washed out in the event of building
'flooding.

Worker and public safety (contributing to VDF#HAN-2-|).

Illock t6 (ODt4ona!): Describe urgency of corrective actions (if any). Use
<3 year, ]-5 years, and >5 years). Explain reasoning.

<] year. Interim corrective actions should be taken |mmediately to
minimize the risk of the environmental release. Interim measures might
include installation of a temporary shielded drain tank and pl_actng
temporary door clamsaround each c_nyon exterior door tO significantly
reduce the vulnerability of a potential release to the environment.

lll(?ck #7 (C)_,.ional_: Adcl_:7ona7 cor._en:s, views, or p7ans by the $f:e
Operations Office and H_O Contractor.

Consider inst.allation of RLk tank for long-term use.

Illock e8 (ODl:ional_l: To the best of your collective abilities, describe
the potential types of consequence(s) of this vulnerability if left
uncorrected.

Continued unnecessary personnel exposure and facility contamination.
Potential increase of mater_al accumulal;ton tn ductwork.

Ilock it) Oot,'Iona]; To the best of your collective abilities, suggest or
recommend the most rational fix to this vulnerability.

With current discussions ongoing for the future mission of Building 327,
rather thin proceeding with a large project for RLWtank Installation, the
contractor should cons|der interim corrective actions to minimize potential
releases by plactng temporary floor dams around each exterior door. This
would represent a stgn|f|cant reduction tn the risk of environmental
release.

r St nature,, TeamLeader
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..... VULNERABILITY..DEVELOPMENTFORM...... {Page ])_

Vulnerlbility # HAN-2:3 . _ ]Site: Hanford

IDate: October 11 1993 Facility: PNL 324'' I t II II III II I I

Title of Vu!nerabt!ity Begin tttle by identifying or naming the
inadequacy and end with identification of the facility. Use 20 words or
less.

Significant Quantities of Hazardous Materials (HAZHAT)/Special Case Wastes
Temporarily Stored (Co-Located with RINH) in Hot Cells in Building PNL-324.

iiiii

IU_9.f_.t.2._ Executive Sumary 9f yulnerabtltty (Approximately 50 words)

Significant quantities of dispersible radioactive hazardous mlterials and
special case wastes are co-located with the RINM stored in hot cells in
Butlding 324. Quantities and locations are as follows:

20 ft _ of Pb (radioactive mixed waste [RJ_W]), 100 ft _ filter media MW.

South Ce11" 300,000 Ci of Cs Powder in containers,]0,000 Ci Cs in
dispersible form. The dispersiblematerialsare temporarilystored in a
ventilated Hot Cell and representa potentialreleasehazard until placed
i. appropriatecontainers.

i i mn i

BlOCk t3: Describe conditions or symptoms which portend or imply a
potential E$&H vulnerability.

Quantity of dispersible, high Ci content HAZHATtemporarily stored in hot
cells could result in large radioactive releases to the environment. While
temporarystorage of this material in I Hot Cell appears acceptablefrom an
[S&H concern, the lack of I pathwayto dispose of these materialscould
representa significantlegal liabilityfor the department,if a release
occurred.

.i i ml, i

lllock #4; Identify adverse condition category(s) (criticality, release of
fission product or hazardous material, direct exposure, or institutiona7
failure) that could result from the conditions and symptoms listed above,
and explain reasoning.

Release of dispersible, radioactive materials.

Institutional liability for the Department.
I I I ml I ii ill II
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....... VULNERA.B..]L!TYDEVELOPIIENT FORM,, , (Page 2)

Vulnerability# HAN-2-3 Site: HmnfordI I I I III III I I I

Date: Oct.ober 11, 1993 ...... Factlttl: PN.L324 ......

Block #S: Identffy who or what is potentially affected (envfroMent,
public health end safety, or worker health end safety) end explain
reasoning.

Environmental impact of release, impact to worker and public as a result of
possible release of over 1.S M Ci of Cs and Sr. While temporary storage of
the materials in a hot cell maybe adequate, no permanent disposal pathway
has yet been identified. The potential exists for release from a
ventilated facility unless the dispersible materials are collected and
placed in appropriate containers or otherwise stabilized.

ii i Ill • I I I I II. I ill

IIlock #6 (Ootional): Describe urgency of corrective actions (1"f any). Use
(J year, J-$ years, and >5 years). Explafn reesonfng.

1-5 years. While temporarystorageof the dispersibleradioactive
hazardousmaterials in i hot cell representsin adequatetemporary
solution,no per_,anentpathwayfor disposalhas yet been identified. And
while uncontainerizeddispersibleradioactivematerialsare continued to be
stored in a ventilatedfacility,albeitHEPA filtered,significant
liabilitiesexist while this materialawaits a path for ultimate
disposition.

i ami , I

B!ocl; #7 (Optiondl): Addftfonal comments, views, or plans by the Sfte
Operatfons Office and NJOContractor.

IH ii,i IN I I

Block. #1_(Ootional): To the best of your collective abilities, describe
the potential types of consequence(s) of this vulnerability if left
uncorrected.

I III II I I III mill III

B!ock #ft Ool_ional: To the best of your collective abilities, suggest or
reco_nd the most ratfonal ffx to thfs vulnerability.

Develop and execute an integrated plan for consolidation and permaneklt
disposal of mixed waste and radioactive hazardous materials currently being
temporarily stored in hot cells in Building 324.

_ mmmI I I

! ISignature:Te,im Membdr-" Si_lnatQre_"[elm Leader ' I iir



VULNERAB|LITYDEVELOPMENTFORM

Vulnerabilit.Y# ' HAN-2-4 Site: Hanford

Date: October 11, 1993 Fact14t : PNL324
IIII I I

Tttle of Vulnerability Begfn tl"tle by fdentffyfng or nul"ng the
fnadequacy and end with tdentl"ffcatfon ofe the facfltty. Use 20 vords or
less.

Unresolved USQ from 1986 Rzdioicttve Spill which Occurred in Butldtn9
PNL-324, B Cell.

Executive Summ#_vgf Vvln#rabtltty (ApproxtNtely 50 words)

The llck of i clearlydefinedand up-to-dateauthorizationbasis led to a
seven year delay in the decliritionof z USQ regardinga spill which
occurred in the B-Cell of Building314 in 1986. The lack of institutional
controls resulted in operitionscontinuingin S.Cellthroughoutthis
period. The most recentaccidentanmlyslsconcludedthat doses to workers
and the public were respectively1.5 and 3 times PNL accidentguidelines
for a postulated seismicevent as a resultof the spill in 1986. In
addition i potentialpoliticllvulnerabilityexists in that clean-upwork
is ongoing in the cell with in unresolvedUSQ withoutCSO approval.

Block #3: Describe conditions or symptoms which portend or fmply a
potentYa7 E$&_ vu7nerabil_ty.

A 1.3 H Ci liquid spill in B-Cell in 1966 did not proceed as predicted
accordin 9 to an accident identified in a ]984 $AR supplement. Liquid
became held-up by debrisand dust in the cell ratherthan draining to the
Bump as expected. No USQ was decllred in 1986 since the hold-up Ci content
had not exceeded the existingOSR limit for B-Cell and the change in wlste
form from liquid to dispersiblewas not recognized. In ]9gl, PNL again
reviewed the incidentin B-Cell and concludedthit there was not a USQ. In
June 1993, followinga third reviewand discussionsabout the lick of i
formal authorizationbasis,a decisionwas made to incorporatetwo existing
docu_nts (the 1984 SAR Supplementand the 1g$5 SAR) as the zuthorizition
basis, which resultedin a USQ being declared.

Block #4: Zdent_fry adverse condition category(s) (criticality, release o1r
fYssion product or hazardous saterl'al, direct exposure, or fnstitutional
frailure) that could result from the conditions and symptoms listed above,
and explain reasoning.

The failure of institutionalcontrolsand the lack of m formal authorized
smfety basis left the facilitywith an unresolvedUSQ and a condition in
which for 7 yeirs the workersand publicwere at risk from direct exposure.
The subsequent accidentanalysishas shown that a fissionproduct release
ms a result of a postulatedseismicevent would have exceeded accident
guideline exposure levelsfor workers and the public.
ml I



VULNERAB]L]TYDEVELOPME_.FORM .... (Page 2}

Vulnerabili tl HAN-2-4 ! Site: .....Hanf°rd

Date: October ]] ] J Facility: PNL 324i ii ii I IIII II

Identify who or what is potentially affected (environment,
public health and safety, or worker health and safety) and explain
reasoning.

Worker and public health and safety, and environmental impacts were at risk
for 7 years (in which the failure of Institutional controls resulted in the
lack of characterization during this time) As a result of the E-Cell
spill, maximumdoses to workers on site (717 ram) and public offsite
(].S rem) would exceed PNLaccident guidelines by ].S and 3 times,
respectively, during a postulated seismic event.

For a further discussionof the vulnerabilltiesassociatedwith the lack of
authorizedsafety basis (seeVDF* HAN-2-6, ;!-7,;1-8).

|lock #_; (ootionall: Describe urgency of corrective actions (if any). Use
<1 year, 1-5 years, and >5 years). Explain reasoning.

Im_dimte attentionshouldbe directed to completingthe resolutionof the
USQ and gaining CSO approvalfor work activitiesto continue in B-Cell

ate the outstandi USQ.

Block (17 (Optional): Addf(iona7 corr_nen¢s, views, or plans by the Site
Opera:ionsOffice and lfJOContractor.

PNL is currentlydraftingthe B-Cell USQ resolutionpackage. The estimated
date for submittalto DOE-RL is October 1993.

Ilock #8 (Oottonal): To the best of your collective abilities, describe
the potential types of consequence(s) of this vulnerability if left
uncorrected.

Block #90Dttona!; To the best of your collective abilities, suggest or
recommend the most rational fix to this vulnerability.

In addition to those recommendations regarding the lack of authorization
basis for the PHL facilities in VDF# HAH-;1-6, 2-7, ;1-8, work is continuing
in the B-Cell since clean-up activities will help to mitigate consequences
of a fission product release as a result of a seismic event. However, this
work is proceeding without appropriate C$0 approval and represents a

ial Iticmlvulnerabilit,.

1 Signature, Team Member" " i Si_atu_e_ "_Team Lea'd,er , i ,1111,
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Date:, October ]1,,_19g,3,,,,,,,,,, _Fact',,,,,,, PNLtZI/,$2S/327 ...............II - I III I I

Block all: Tttle of Vulnerability Begin title by tdenttt'¥tng or hieing the
f-nadequacy and end with tdentfffcatfon of' the frectltty. Use 20 words or
Tess

Lack of Approved Disposal Pathway for RINM Causing a Backlog of RINMat all
3 Hot Celi Facilities at PNL (Building 324/325/327).

, ill ii i |lllll i ] ill ,i i i ,,111 iii - i ii ii

EXe(:U_Ve Suffil_aPy ot r Vulnerability (Approxima_eT¥ 50 words)

Due to a lack of approved pathway for transfer to long-te_, retrievable
storage of RINH, a backlog of RINM awaiting sh|pment to the 200 W Butte1
Ground is accumulating. Although the facilities are operating with
sufficient margin to their source term limits (current inventories are
80-9_ below source te_ limits)in the hot cells, poor institutional
controlshas led to overcrowdedstorageconditionsin the hot cells
(D-Cellin 314, shieldedanalyticallab cells [left side] in 3;!Sand
r-Cell in 3;!7). Additionally,m transportcask loaded since 1990 has been
temporarilystored in 327 awaitingshipment to the I00 W Burial Ground
resultingin unnecessaryincreasesto backgroundrmdiatlonlevels in manned
spaces (327 cmnyon).

nllll nm IIF mmnml inlll,,m - nnnn II u _ _

_1ock e3". Describe con_7_ions or symptoms which portend or fmpl), w
poten_ia7 ES&Hvulnerability.

Due to poor institutional controls over general housekeeping conditions
within several hot cells, RINH are haphazardly stored atop piles of debris
in D-Cell in 324, and stacked in ]-gallon "paint cmns" stored in the
shieldedanalyticallab cells in 3;!5. Also materialsare haphazardly
stored in F-Cell in 3Z7.

Lack of institutionalcontrols and coopermtionamong the two prime
contractorshas led to storageof a transportcask it the 327 canyon. The
cask is awaiting transferto 200 W Burial Ground, but is being upheld due
to a fmilureto remch agreementbetweenWHC and PNL.

Although it is concludedthat the quantitiesof material stored in
324 D-Cell are well within allowablematerlal limits, it is not clear that
materialconditionsand locationdo not compromisesome aspect of the
authorizationbasls such ms blockedfloor drmlns, blocked ventilation
ducts, etc.

ii -- im iii im,lll



VULNERAII!L|TY NT FOR.N

Vulnerabtlt e HAN-2-S S|te: Hanford

Date: Dber 1] ]993 PNL32' !7

!dent_fy adverse condftton category(s) (crttfcal_ty, release of
f_ss_on product or hazardous Nterfal, dfrect eXl)oJur_e, or institutional
faflure) that could result from the condttfons and s)mptMs lYsted above,
and exp l af n reason 1"rig.

Whtle storage ef R]NH tn a hot cell ts an adequate temporary storage
location, there ts no permanent pathvay for ftnal transfer to long-tern
retrievable storage tn the 200 M Burta/1 Ground. The accuaulatton along
with a _ack of Institutional controls tn hot cell managementhis resulted
tn conditions whtch could lead to a less ef control (or tn the ctse of
D-Cell, :just a loss) of the RINK. Also due to a current Ioratortum on the
EaR-I] casks, ] transport cask tn 327 butldtng his been awa!ttng ftnal
transfer to the Burtal Grounds for over 2 years resulting tn unnecessary
Increases to background radiation levels.

Illock #6 (ODttonal); Describe urgency of correctfve .ectl"ons (_f any). Use
<J year, ]-5 years, and >$ years). Expla1"n reasonfng.

]-5 years to develop, Implement and plan for the consolidation of RINH on
the Hanford stte at the 200 W Burial Ground to alleviate current conditions
in the Hot Cells.

<] _ears to tmpreve Hot Cell housekeeping practices, c_nsoltdated waste and
debris, and Institute better controls ever Hot Cell mnegement.
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....... _,_ , ,, VULNE/tAIILITYDEVELOpND_,F,OI_......... _ _(page 3)

Vulnerabt.lt ty
......... ! Site;,, Jdlnford ....................

#....HAN-Z-S

,.t.: 1,,3 I .4/,s./.,...... iml INIIIII " ii1 i . IIIII I I I I I1 I IIIII II i[i " ii Iii[

_d ktdftfona7 ©Mwnts, vlws, or plans by the SfteMiO Contrlctor.Operat

PNL has developed a coepactor and storage system process by which RI_ can
compacted, placed tn storage containers and shtpped to the 200 W Burtil

Ground for tntertm storage of RI_ unt|l ulttate d|sposttton tn WIPP. The
system meets the WZPPWaste Acceptance Crtteria (WAC)and was destgned so
that the same container could then be roved fr_ the ZOOW 8urtal Ground
dtrectly to WIPP wtthout the need for repackaging. However, thts destgn
does not meet the 200 WBur|a1 Groundcriteria, ana cannot be sh|pped to
the Burtal Ground.

I _1! i ii I I I . II1!1 . i 111 iii 11111ll[ IL [ Ill I ...............

|lo©b i8 (Onttonll): To the best of your co77ective abf7;'t|'es, describe
the potentfa7 types of" consequence(s) of' this vulnerabfl1"t¥ ff 7e_t
uncorrected.

- ii ii ii i ill[ilL i i iiiiiiii [i i Hill II I II I iiiii Ill I

|!ock it Ontton81: To the best of your collective abf71'tl"es, suggest or
reco_end the most ritiona7 f_fx to this vulnerabfTfty.

Resolve the _ispirityof the WIPP _rAcwith the 200 W WAC so that materials
pllnneO for WIPP can be shippeclfor interimstorageto the 200 iFBurial
Grounclto wait finii transferand dispositionIn WIPP. Also resolve
institutionalissueswith the moratoriumon the [BR-I! cask shipments.

............. ii i iii | ii ii i i i _1 iiii i iii - ---

.............$ighatuii,r liim Lii_er! l_nature, Team Member" ...........
"-" III II IIIIIIIII1' IIIIIIIIIIIIIIII II I I III I IIIII J_ IIII
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VULNERABILITYDEVELOPMENTFORM ...............(Page 3}
fllll ilmlnnlll I,,I,N, _ ............................ r , ill

Vulnerability i HAN-Z-6 .... J Site: Hlnford ........ ................ , , I ,

o.,: 1311;;; IF,i41,,i. I I ! I II Ii rllllllOI .............

ltlll of Vulnerability Begin /file by identifying or nitfng the
inadequacy and enf with fdintfflCltfon of the facility. Ult lO worst or
less.

Lick of in Approved Integrated Facility SARfor Building 324 Radtochemicll
Engineering Cells (REC) and Shielded Matertal Facilities (SNF).

.... ......... II 1II I I _ I I!111Iljmllll I IIIIII I II I I I IIIII ........ inllln Iii II

Block #2: Exicu_._iveSummaryif yul_eribtltty (Approxtlitely 50 wor_s)

Although a revised draft of the building SARand supporting OSRswere
submitted %oDOE-RLin January loll, the current authorization basis for
the 324 facilityappears to be a DOE-RL letter dated April 24, 1990 which
in turn is based on a Building 324 OSRcheck list derived from 1) the 1985
$AR for %he Shielded Material Facility {Reference HEDL-TC-IOO8), and
2) applicable OSRs from %he324 Building Pilot-Scale Radioactive LFCMdated
1984 (Reference PNL-3-387, Rev. 1). In absence of i positive response and
action from DOE-RLon 1:he revised draft of the SAR, PNL has unilaterally
implement.eel %henew draft OSRsas requirements for Building 324 operil_ions.

.......... ii i i iiii _llllll illl - i iiinl iiiiiii i i ii ii iiinlUlll lilt II _L ..........

Block 13: Describe confJitions or symptoms which portend or im_7y i
pc_ent_alE$&H vul_era_f7ity.

SubseQuentto _he sub,_ii_alof *.herevised draft SAR and OSRs, PNL was
direcled %o resub_,i$the SAR in revised format as contained in DOE
Order 5480.23. Thus while the revised OSRshave been Implemented as
requirements by PNL, and PNL is coavnitted to provide draft TSRs and a
revisecl draft of the $ARbw November 1993 and _uly !994 respectively, none
the less. the bases for these new requirementshive not been reviewedand
approvedas %he currentauthorizationbases by DOE.

i i L i,,r i _ aNN ii i tl t Hi iiiml

Block i4: Identify adverse condition category(s) (criticality, release of
fissionproduct or hazardous material, direct exposure, or institutional
failure) t_it could result from the conditions and symptoms listed above,
end explain relsonfng.

While %he revised OSRsare most likely conservative, none the less these
requireaN_nts have not been reviewed and approved b:f DOEas the
authorization basis for current facility operations.

i i i iill i • INIIII II I I I I II I I II .......



|!ock #goot_ona); To the best of your collective ebillties, suggest or
reco_end :_e most rational fix to this vulnerability.

]mediate interactions between DOE-RLand PNL to develop a strategYRf°rIAresolution based on consideration of |ntertm approvll of revtsed , OSRs
and TSRs and subsequent follow-on rev|stons as dtrected for compliance with
DOE S480.Z3.

flmture, er
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..... Vulnerlbiltty # HAN'Z"7 l Stte: Hlnfo_:l

, , ,,,,, ...... ,,. ,. ., ,, ,_,,,,,,, i ,,, i i I I " i f l I II

Datei, October :13, 1993 Facility: Iq,,LButldtng :_2SI IBIIIIII ............. BillII III IIIII II .... II . III IIII - iiiii IIIIIII I II III

_y Tttle of_Vulnlrab|lJt.v tegintttle by identifying or nuing themnd end with Fdentfflcatfon of the facility. Use 20 words or
less.

Lack of an Approved ]ntegrated Factltty SARfor Butldtng 3aS High-Level
Radtochemtstry Factltty (HLRF) and Shtelded Analytical Laboratory (SAL).

I!1 i jl. iii i i i ii ,i H ill ii -- . i i _ i ,,,,,,.- ,,,

Executive Sumarvof Vulnerability (Approxfaately 50 words)

Although revised drifts of the Butldtng 32S SARwere submitted to DOE-RLin
1991 and again in January of 1992, the current author|zatton basts for the
32S facility consists of 1) Safety Analysts Report for the 3ZS Rad|o
Chemistry Building, TC-2g9, Ray. 2 1g77, West;nghouseHanford Company,
Rtchland, Washington, and 2) Operational Safety Requtruents Check list for
Building 325, 199]. ]n absence of a postttve response and action from
DOE-RL on the 1992 draft of the SAR, PNLhas untiatera11), tl_olemented the
new draft OSRs_s requiremnts fOr Buildtng 32S operations.

=-- I IIII ]Jlll,ll IIIII I II I III III _ IIIII II . ...........

Describe con#itfons or systems which portend or fmP;Y a
potential ESJH vulnera/_ilfty.

Subsecluer,t to the Su:_._;_ttalof the revised January ]992 draft SAR, PNL ,as
directe(_ to resub.-,_t the SAR in revised format as contained in DOE
Order S480.23. Thus while the revised OSRshave been tmplewnted is
requirements b.v PNL, and PNL is committed to provide draft TSRs b_'
February 1994 and a subsequent revision of the SARb_ a _et to be
established date, %hebases for these new requtreunts have not been
reviewed and approved as the current authorization bases by DOE.

!1 iiii Ill I II II II I [ Imlll IIIII [ III II I

JLI.9.f.LL_ ]#en:if¥ adverse condition category(s) (criticality, release of
fission product or eazardous materfa;, direct exposure, or institutional
failure) that couY# result froe the conditions and ;y_toms listed above,
and expl a fn reason i n9.

While the revised Building 325 OSRs ire most 1tke12 conservative, none the
less these requtreqnts hive not been reviewed and approved by DOE-RLis
the authorization basis for current fictltty operations.

II, I • --_ ............ _ iii iiiii i i i i i
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..... VULNERABILITYDEVELOPMENTFORM (Page 2)

Vulnerabilit_ # HAN'2"7........... ISite: Hanford_

..Date: October ]3, ,,,1993 1 Facility: PN,,LBuilding 325 ....

lllock #S: Identify who or what is potentially affected (environment,
public health and safety, or worker health end safety) end explain
reason fng.

Without formal, independent review and approval of the proposed
Building 325 SAR analysis and corresponding OSRs, 111 ES&Helements are
potentially affected.

i i ii IIII I IIII I i

Block #6 (Optional): Describe urgency of corrective actions (if any). Use
<1 year, 1-5 years, and >5 years). Explain reasoning.

<] Year. In additionto safety implications,the current situationmay
involve legal considerationsthus placingadditionalemphasis on a timely
resolution of the describedsituation.

m| inn llnnl Ill nl I [ II I II I I I I

_!ock #7 (Ootipna1): Additional comments, views, or plans by the Site
Operations Office and /¢&OContractor.

A plan for achieving compliance with DOEOrders 5480.22 and 5480.23 was
transmitted %o DOE-RLon August 6, 1993 by PNL.

,,, lI I l I I llllll I IIII

Block #B (Optiona]): To the best of your collective abilities, describe
the poten_Yal _ypes of consequence(s) of this vulnerability if left
uncorrected.

Potentialfor Building325 OSR/TSRviolationsand USO's due to differences
in the approvedand implementedauthorizationbasis.

i,, ,I ,l l I II i i

tl!ock #g Optional: To the best of your collective abilities, suggest or
reconvnendthe tnostrationalfix to this vulnerability.

Immediate interactionsbetweenDOE-RLand PNL to develop a strategyfor
resolutionbased on considerationof interimapproval of revisedSAR, OSRs
and TSRs and subsequentfol]ow-onrevisionsas directed for comp]iancewith
DOE5480. Z3.

ll In I I I I I I I m, II I

gnature, Team Member" - , S3cilnat6re, ,Team,Leider- , ,' ', " ,,,
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VULNERABILITYDEVELOPMENTFORM (Page I) ,
i

Vu__llnerability# HAN-Z.-B ........... lsite: Hanford ........

Date: .October ,13, 1993 ,l Facility: Butldin_ 327

Tttle,,,,,of Vulnerability Begin title by identifying or naming the
inadequacy and end with identification of the facility. Use 20 words or
less.

Lack of an Updated Integrated Facility SAR for the PNL Building 327
PostirradiationTestingLaboratory.

ii • i m
iiii

Executive .Summary.of Vulnerability (Approximately 50 words)

The current authorizationbasis for the 327 facility is the 15)07Building
SAR (HEDL-TC-IOOg). In additiona draft of a PreliminaryHazards Analysis
was completedand a SeismicEvaluationinitiatedin 19g3. Effortsto
revise the BuildingSAR for conformancewith DOE Order 5481.IB were
suspended pendingreconciliationof funding requirementsand DOE guidance
relative to implementationof DOE Order 5480.1!).Thus the building
operations are being performedin accordancewith the Ig87 analysis versus
the detail and rigor requiredby referencedorder.

iml i i

Block #,3: Describe c=nditions or symptoms which portend or imply a
potential E$&H vulnerability.

Although PNL is cc--'::e:to provi0eDOE-RL draft lSRs by August ]994,
there is no commit-or.":ate for an updated Building 3Z7 SAR. Thus building
operations will continueunder the 1987 SARauthorizationbases.

i i , .

Block #4: 2dentify aW.versecondition category(s) (criticality, release of
fission product or hazardous material, direct exposure, or institutional
failure) that cou7_ result from the conditions and symptoms listed above,
and explain reasoning.

The described situationis consideredto representan institutionalfailure
relative to the intenOedoperationunder the conditionsand requirementsof
the TSRs to be developedfrom the 1987 SAR and no indicationthat funding
will l_come availableto upgradethe 1987 $AR to the new DOE criteria.

ii ill

]!)ock #).: Identify who or what is potentially affected (environment,
public health and safeZy, or worker health and safety) and explain
reason ing.

Without a complete hazardsanalysis, it must be concluded that there are
safety, health, and environmentallydamaging risks to the public and
employees that are not presentlydefined to be within acceptable standards.
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.. ,VULNERABILITYDEYELOPHENT.FOR)I .... (Pa_e 2)
1

Vulnerabi!it,y iV HAN-2-8 . ! Site: Hie.ford ....

Date: October ]3, ]993 .... I Facility: Bui.ldtn_ 327.........

ll1_k #6 (O,ttonal_: Describe urgency of corrective actions (if any). Use
<I year, 1-5 years, and >5 years). Explain reasonfng.

<! Year. Potential safety implications associated with Order co=pltance
should dictate emphasis on I timely resolut|on of the described situation.

,,,1 ii i i i Nail I I Im I NNII

lllqck#7 (ODtl.gnal}: Additional coments, views, or plans by the Site
Operations Office and M&OContractor.

A p3an for achieving compliance with DOEOrders 5480.22 and 5480.23 was
transmitted to DOE-RLon Augusl: 6, 1993 by PNL.

_ iii i nul I I N iiin II lU N I

#8 (OD$tonol): To the best of your co77ective abfT/t/es, describe the
potentia7 types of consequence(s) of this vulnerabfTity if 7eft
uncorrecZed,

Potential for Building 327 OSR/TSRviolations and USQ's clue to potential
inconsistencies in the approved and implemented authorization basis.

ii i iin iiii I flUnnl u I

p_gck #g OD_ionnl: To the bes! ofr your co77ective ibiTftfes, suggest or
reconvnend _he rnos_ ra:7ona7 fix to _his vuTnerabilfty.

]mmedia%einterac%,ons between DOE-RLand PNL to develop a strategy for
resolution based on upgrade of the 1987 SAR and supporting OSRsand TSRs.

i i i i i

. , LeaderSignal:urea" Team Member - Si_natldre_, Team ,,
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............ VULHERAD%LITYDEV..£L0.P.HE:.KT FORM ......... (Page 1)

Vulnerability #. HAN.-2-9 Stte i Hanford ....

Date: October 13 1993 Fact!,tt_: Building 327I II IIIII e HI I IIIIm ............

T4tle 9f yvlnfrabtltty Begin tttTe by tdenttfyfng or nming the
l"nedequacy end end with identificatl"on of the facfTtty. Use 20 words or
Tess.

Lack of a Current Building 327 Se|smic Analysis.
i Hll i ill ii i i i

Executive Summaryof Vulnerability (ApproxfmateTy $0 words)

The 1987 SAR states that "the 327 Facility was designed to meet the Uniform
Build4ng Code (UBC) level earthquake requirements." and that "no active
components are seismically qualified." 5fhile the butldtng has been
re-categorized to Hazard Category 2 corresponding to a "Moderate Hazard"
facility, and a current seismic analysis ts tn progress, the consequences
associated with a seismic event are as yet uncharacterized and therefore
may not be covered by the current authorization basis.

|l -- i a

plock #3- Describe conditions or symptoms which portend or fmp7y a
potentT'a7 _'$JIMvulnerability.

Risk to %heworker, general public and environment as a result of seismic
initiate_ acciclen% secue,ces are uncharacterized. It is estimated thal.
direct radiation level woulO be in the range of 500 thousand to
] million R/hr if the materials in the storage basin were uncovered as a
result of a seismic event Ipreaching and draining of the storage basin.
Other considerations would include the potential for the collapse of the
storage basin racks, crushing of the fuel, and the release of fission
producl;s from ?.he storage tpasin and cells.

i immnl I INII u I II

Block tt4: Identify adverse condition category(s) (criticaTity, re7ease of
trission product or _az_r#ous mater_'al, direct exposure, or institutional
failure) that couTd resuT_ from the conditions end symptoms 7_'sted above,
and expl,in reasoning.

Di_-ect exposure from uncovered fuels in storage basin.

Re.lease of fission products from storage basin and hot cells.
i i in numullU I u

Block eS: Xdentif¥ who or what i$ potentially a_ected (environment,
pubTic heaTth and safety, or" worker heaTth and safety) end exp7ain
reasoning.

Worker due to direct radiation and fission product release.

General Pulplic due to fission product release.

l[nvironment due to fission product release.
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VULNERABILITYDEVELOPMENTFORN ,(Page 2)' ..,, i i ii mll . i i i iJm

Vulnerabilit2 # HAN-2-9 Site" Ha.nford ..................

LDate: Octobe.r....13_.1993 , Factllt.v: Butlding 327

Block #6 (Oottona11: Describe urgency of corrective actions (if any). Use
<1 year, 1-5 years, and >5 years). Explain reasoning.

<] Year. Althoughthe probabilityof a seismicevent is relativelylow, the
consequencein terms of the direct radiatlonassociatedwith drainingthe
basin or breach of i hot cell enclosure,unless categorlcillyexcluded by
the new seismicanalysis,warrantthe considerationof compensatory
measures until such time as the seismicanalysis is completedand specific
risks ire characterized.

Hi _ i i i ii i i

|lock #7 (ODtioni)1):Additional comments, views, or plies by the Site
Operations Office and N&OContractor.

The updated seismic analysis is funded and is in progress. However, until
the ana].vsis is completed and consequencesas discussed above are
discounted i% would be prudent to consider compensatory measures to prevent
or mitigate the consequencesassociatedwith such sequences.

• , • i i i , i i i

lllock lib (OPtional): To the best of" your collective abilities, describe
the pc:en_ia7_ypes of consequence(s)of this vulnerabilityif left
uncorrec:e#.

See response to Block _s 4 and 5. Potential exposure to workers.
=m i ii , i

Block #g 0pt!onal: To the best of your collective abilities, suggest or
reco_end _he mos_ rationa7fix to this vulnerabiliZy.

Consider relocationof materialsfrom storage basin to dry storage if
possibleor assessthe need for a remote auxiliarysource of water such as
fire hose to flood the storagebasin in the event of major leak until such
time as seismicanalysisdemonstratethe acceptableperfon_anceof the
currentbuildingstructuressuch as to precludedraining of the basin.

_
i i ,i i i

J ... ../,-/_igna.ture,Team Member Si{n_.tute T'eamLeader i........I....... ,III '.... ' I,,



VULNEP_BILITYDEVELOPHEHTFORM
mill i

Vulnerab)llty# HAI_.-3-] Site" Hanford
1993 Factlit Fast" Flux Test FactlitDate: October mll]ll2? I III

Title 9f Vulnerability Befin tftTe by Identifying or nufng the
inadequacy and end vfth l"dent_f_catfon of the faci)fty. Use 20 words or
Tess.

Potential for Inadequate Funding for Reuoval and Interim Storage of FFTF
Spent Fuel.

¢__xecutiveS_.__ary of Vulnerability (Approx_aately 50 words)

The FFTF is presently in hot-standby with a decision as to future mission
to be mad_ shortly. If the decision is made to shut don the facility all
the fuel which is presently stored in liquid sodium will have to be removed
and placed in interimdry storage. It is estimatedthat this could take
five or more years. There is a potentialfor an institutionalfailurein
that adequate fundingmay not be availableto maintainthe existingstorage
facilities in a safe conditionwhile fuel is beingmoved to dry storage.
The cost for storingFFTF fuel in liquid sodiumis significantlyhigher
than for storing comparablefuels in a water storagebasin.

Block e3: Descrfbe condftfons or symptoms whWchportend or JB_oTya
potentfa7 C$&H vuTnerabi7fty.

If no sustainablemission is found for FFTF, it is likely to be shut down.
Typically,when a facility is in the processof being shutdown,the funding
takes a considerabledrop. For hot standbythe fundingfor FFTF is about
$58 M/year. A large fractionof this cost is associatedwlth maintaining
the sodium systemsfor storageof the FFTF fuel. Duringthe transition
from hot standbyto shutdown,the sodium systemswill have to be maintained
hot until the last fuel assembly is removed. Since these sodlum systems
cannot be abandoned in place, fundingwill have to be made availableuntil
all the fuel is removed, sodium drainedand dispositioned,and support
systems secured.

Block #4: Identify adverse condition category(s) (cr_tfca]_ty, re;ease of
f_ssion product or hazardous materiaT, direct exposure, or _nstftut_ona7
frflure) that could result from the condftions and sy_toms l_sted above,
and expTafn reasoning.

Should adequate funding not be available for upkeep and operation of the
systems to store the fuel safely, the facility would become susceptible to
equipment failures and humanerrors resulting in enhanced possibility of
accidents, sodium fires and releases of fission materials from the spent
fuel.



VULNERAII|LITYDEVELOI_ENTFORM {pa(Je 1)

Vulnerlblllt I HAN-3-I ) Site: Hinford ................

1

Date: :toberiI I)93 iFacility: Fist Flux Test F!clllt@

Identffry who or what #s potentfally affected (env#ronwnt,
publ#c health and safety, or worker health end safety) and explafn
relsonl'ng.

This could effect any or all of the above depending on the severity of the
accident.

mllock #6 (Oottonal): Descrtbe urgency of correct#re ictfons (#f any). Use
<1 year, J-$ years, and >5 years). Expllfn relsonfng.

It is estimatedthat a minimumof five years will N required for an
orderly phase-outof activitiesand transferof the spent fuel from liquid
sodium storageto dry storage.

Ilock #8 (Oel)ionall: To the best of your collecti've lbi'l#t#es, descrfbe
the potentfl7 :ypes of consequence(s) of this vulnerab#ll'ty #f left
unto tree: ed.

Could result in major accident leacJing to programmatic delays and/or
unacceptable radiological releases to the environment.

Block lit 0)tlona!; To the best of your col;ect#ve Ibfl#tfes, suggest or
recommend the most ratfonal f#x to this vulnerabfl#ty.

The transition of FFTF from hot-standby to shutdown will be a long and
expensive process. Once started adequate funding must be ensured to
complete the process. The tasks of fuel removal and moving to interim dry
storage and securing the sodium storage systems are of major significance
and cannot be compromised.

i • ' ' ' l
m

JiSi_lnmture, lea, Membir $(_ln,,,ttur_, _eam Leader



I I II II I I II I I I IIIII ' III II III I lllIl

FOR. (p.ge !,),,
Vulnerabtltt# # HAN:3-2 I Stte: Xsnford ....

Date: October 13, 1993 J Facility: 308 Sutldtn_ AnnexIIII I

T_le of Vulnerability Begfn trail by fdefltffyfng or naulfng ¢he
inadequacy and end wfth fdentfffcatfon of the facflfty. Use 20 words or
less.

Inadequate Technical Safety ReQuirements for Storage of TRIGA Fuel tn the
308 Building Annex.

iiii i i
iii i

___ecuttve S_mmaryof Vulnerubtltty (Approxfaatel¥ 50 words)

I. the conversion of the TRIGA reactor from an operating reactor to a
storage facility, the Technical Specifications are betng eliminated and tt
has been proposed that no Technical Safety Requirements (TSR) (or
Operational Safety Requirements [OSR]) w41] be needed for the facility.
However, it is the intent that certain systems wtl] remain in service and
somesurveillances will be continued. These will be "required" but wi]]
not have the status of TSRs. The vulnerability is that failure of these
systems or lack of surveillances in the absence of mandatory requirements
could lead to a degraded condition of the storage pool and the fuel stored
therein.

i n i i I ml lull nlulln I

De_¢rfbe con_ftfons or symptoms which portend or fmpTy a
poten_fa7 ES&Hvulnerabflfty.

The draft Site Repor_ states that the NRF TR|GA has been defue]ed and _n
transition to a fuel storage basin. Operation _s authorized by the current
Technical Specifications as modified by a Shutdown and Standby Plan. This
appears to be an ambiguousmechanismto modify Techn_ca_ Specifdcations and
could lead to misinterpretations of requirements during the transition
phase. An Interim Safety Basis (|BS) document has been submitted for DOE
approval which w_]] e_iminate the need for i]] Technical Specifications or
Technical Safety Requirements. Presently, the Techn_ca_ Specifications
require operation of the water pur_f_catdons system and surveillance on the
water chemistry, conductivity, pH, and X&V system and adr stack a_pha
• onttor_ng system and alpha-beta monitors. The _ack of an_ mandatory
safety requ|rements is an £S&Hvulnerability.

i i ii ii

]dentffy adverse condftfon category(s) (crft_calfty, release of
ffssfon product or hazardous Nterfel, dfrect exposure, or fnstftutfona7
failure) that could resu/t fros the conditions and symptoms listed above,
and explafn reasoning.

Lack of proper TSRs (or OSRs) cou]d lead to the deterioration of the stored
fuel and to the release of fission products, resulting in exposure to
_orkers. It Js doubtful Jf the public would receive any significant
exposure.

i H,, i
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..... VUL, WXLXTyOtVELOP.tKT;oM (P.ae2)
Vuln..erabt14ty # HAN-3-2 .........._ !S4te: Hanfor.d ..................

Date: .Octobe.r ]3t lgg$...... ....._ I Fac414tj: .....308 Bu41d4nGIAnnex

IdentfFy who or what fs potent1"ally affected (envl'ronment,
alth and safety, or worker health and safety) and explal'n

reasoning.

Worker h_alth and safety and local stte environment could be affected.
i1,1 i i I ill iiiiii i - i i iii

Illock #6 (Ool;4onal): Oescrfbe u_en¢¥ of_ ¢orrec¢ive actions (ff any}. Use
<] year, ]-5 years, and >$ years). Explefn reasoning. I

This vulnerabi1|ty should be corrected 4n < I yr.
............ i llll i1,11 i |1 __ -- i

|lock. #7 (Oot4onal): Mdfttona7 coments, views, or plans by the Sfte
Operatfons Office and #tJOContractor.

i i i i _ i ii i

II]o¢k#8 (O,1;tonal): To the best of your co77ecZive abfTitie$, describe
the potentia7 types ofr consequence(s) of this vuTnerabiTfty if 7eft
uncorrected.

k/ithout TSRs (or OSRs) there are no mandal:ory requirements to ma4ntain the
systems operable or 1;o perform the pool ,a?.er surveillances.

-- i i i i • H i i _ i _a_,

Block #g Oot4ona!: To the best of your co77ec_ve abiTfZ_es, sugges_ or
recommend Zhe aos_ ra_fona; f_ix to _h_s vu;nerabiT_¥.

Operate the fac_l_t)' _n accordance w_th approved TSRs (or OSRs) to maintain
_ater purity, chemistry, _ater level, H&Voperation, geome_r3 control, and
radiation monitoring as |pproprtate.

ii -- i ,i i ,11 H

!

• , ° , ,, %

5_ n-a[ure, Tom Member S4 nature, T amLeade-# ___



..... I .....

I II mm I I L IIIIIIII II II _ III I III II _ I I! {]!] IL II I I IIII I _ I III

• _ ......VULN!RA|!LITy,..,D..[YELO_ENTFOIII ........... (Page 1)

Vulnerlblllty # HAN-3-3 Site: Hanfordi _ -- ii - j_. L I i i ii i

Dlii: October 13,,,_llil ltc, tlttyl lOB, Sutldtnl Annex• -- III [ . - _ I " " III I_ IIIII II IIIII II

lttll of ¥11niribtltll lelfn title by fdintffyinl or nil'n I the
inadequacy and end with identification of the facility. Use _0 words or
less.

Transport/Storage Casks for Removingthe Irradiated Fuel from the NRF TRIGA
Storage Basin in the 308 Butldtng Annex Have Not Been Designed or Procured.
- il iiiii illll ii iiii ill i EIIIi n i ii fin ___ _1_ I

i._ Executive Sumary of Vulnerabtllt_v (ApproxfmiteTy 50 words)

HHCproposes %o transfer the TR;GA fuel for storage from the 308 Butlding
Annex to the 200 Area using casks statler to the EEIR-I] cask. The fuel ts
to be moved in FY 96. These casks have not yet been designed nor procured.

iiiii ii i i i i i i Illlln lU _ II I lira II III I

JL]J;_4_.(_ Describe conditions or symptotaswhich portend or imply I
potentfa7 E$;H vulnerability.

Current13, the 200 irei is not accepting EBR-;! casks for storage of
materials. No approvils are in plice that verify the acceptance of TR;GA
fuel storage in EBR-Z! casks in the 200 Area. Therefore, tt ts very like13
that the TRZGAfuel could remain in the storage poe] for much longer
duration *.hen the currently planned two years.

Cask transport and storage criteria ire changing and becoming more
restrictive.

iiii iiiinui laa i m NUll II II I Ill

Block i4: ]dentify adverse condition category(sJ (criticality, release of
fission product or hazardous material, direct exposure, or institutional
failure) that could result from the conditions and symptoms listed above,
and explain reasoning.

The adverse condition that will exist ts the increased risk or" direct
exposure and release of radioactive materials.

i ii i ii _ i iiii ill i iii iii i i ii ii i ii iiii

Identify who or what is potentially affected (environment,
public health and safety, or worker health end safety) and explain
reasoning.

iorker health and safety could potentially be effected.
ill I I all HN, I,ll I,I -- I
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............. VULNERAI|LITYDtVELO_DtT FORM (Fage 2)

Vulnerlb!ltty.......... # HAN-3-3 ....................i " i Sttel .....HIIn'fo'rd +i i iiiiJii illnnl i ii ii F Ill II ii + I

]3. ...... I eu  d+-A..x _ ,_
Oescrfbe url;ency e_ correctfve actfons (ff any). Use

and _$ years), txp;afn rlla$onfng.

This issue should be resolved vtthtn |-S years.
!_ ii i i i i j ill ii __. +-- iJ I Ill . ill I Ill Ill I ii illllllill ill

Addttfona7 coIIents, vies, or plans by the SiteOpe:_atfons ce and NIO Contractor.

The [BR-I! cask proposed for shipping the NRFTRI_ fuel ,tll be a new cask
having the sam overall dtlnstons as the current [BR-II cask, but ,Ill
have a stainless stool exterior. The cask interior vtll be stntlnr the
current [BR-II with the exception of dtffo-ont thdcknoss of shielding
(sttll meting the lO0 mrom surveillance roqutromnt)and a threaded cap on
the inner container instead of a veldod cap. A new ,RP ,tll be Imdo.
necessary safety evaluations made, end the SARPapproved. The SARP,
modified destgn, and new materials should eliminate the 200 Area's concerns
for use of the [BR-|| Cask.

__ • • iii [ llllli i i i + ii i i i ii i i i iiiii i L I I I IIIIIIIIL II ii -- --

Ilock #8 (Optional): To the best of your col)ectfve abflftt'es, descrfbe
the poten:ia7 types of consequence(s) of thfs vulnerabl";fty l"f left
uncorrected.

(xtended storage of TRZGAfuel in a temporary fuel storage facility.
.- i i iiiii i iiiiiiii _ llil iii i ii ii + lilt llill +

|1o;I; .#f).OottonIl: To the best of your coP;active abfl_tfes, suggest or
reco_n_ the I_St ratl"onl7 fix to this vulnerab+lfty.

Assure 1;hal; the 200 Area will accept IrclR-;| type transport casks for
interim long term storage of TRIGA fuel.

ii i iiiiiii + i _ iiiii __ i iii iiiii - + iiii i ii i i

x+, -
I i g Illll Member* S|_l_ltUl_l, Team [.elderI _ II IIII II ill I I l lliil I
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VULNEPJUIIL|TYDEVELO_DiT FORN .(Page 1)l [11 l[lll llllIl I III H II I[ I I II IlllllEl I IIII IIII ll[llIlll II ...................

Vulnerability #..HAN-4-] !Stte: flanfordIllll I ii i _ iii i I I II -- IIII I IIIIII II II 11[11 I IIIII -- J IIIIIIIII II I1( 11 II

October IS 1993 i Fact!tty: Ilurtal GroundsDate:, ,,,, __ T,III'' I ''H ' HI ' I' ' 'IJ' '_[ L " H ..........................

IL_ o " R#gfn tftle by Identifying or nalafng the
and end wlth fdentff icatfon of the f|cflfty, Use 20 words orinadequacy

less.

(IIR-II Waste Containers Hay Exceed Expected ZS Year Ltfe Analxzed in the
SAR of the ZOOIV Burt al Ground.

............. IIITII II1[ [ I II III I I .......... I

Executive SLiInIrY of Vulnerability (IMproxilutel¥ 50 words)

The destgn crtterta ltfettnm stated tn the SAR for the (BR-I! casks ts for
2S years. Thts ts stated tnsectton 3.2 of MHC-SD-klH-SAR-047Rev O.
Reactor ]rradtated Nuclear Hatortals (RINH) have been stored tn the EBR-!]
casks for ]4 years and wtth no expected dtsposal s|te the design ltfettme
could be exceeded.

..... I I II r III nl __. IIII L .I illllln i ii i iiii i

Block tP3: Describe conditions or symptoes which portend or imply a
potential ESJH vulnerability.

EBR-;I casks are used for storage of RINH at the Burtal Grounds. The
safety analysts for the aurtal Grounds (WHC-SD-k14,SAR-O47) uses a destgn
basis of 25 years as stated 4n section 3.2.1. Thts sectton states that
"the external surfaces of the EAR-|] cask ,ill restst atmospheric corrosi,_n
_n the Hanford Stte environment for 25 yr or more without significant
failure." Other sections of the SARrely on the 25 year design l_fettme.
For example, sectton 4.5, concludes that perdodtc nmtntenance is not
required due to the 25 year design.

Wdthout a disposal stte 4denttfted, the EBR-II cask servtce could exceed
the design lifetime.

- ii In II I II II II lift IIlUl,llll Ill in I ii II _ iiiilii ii

]dentif.v adverse condition category(s) (criticality, release oFission product or hazardous materia/, direct exposure, or institutional
failure) that could result from the conditions and sya_otoms listed above,
and explain reasoning.

|nst|tuttonal control fa41ure could result because the fuel casks could
exceed the design l tfettmo used tn the safety analysts report. The safet.v
analysts report could be vtolated 4f storage continued _n the casks beyond
the 25 year design 1tfotime.

li IlUJ I ._ In i in n il i i _' ....... I,,, u__ ii I
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....... .... VULNERAIIILITYD[V[LOPtlLrNTFORII __ (Page 2)
,,|,,, - ]1_,11]JIL _ I I IIIII [I ]11 I [I Nil II [llllll _ II I II

Vulnerability # NAN-4-] I Stte: Hanfordi ii ii i i II __ ii iii ii u iiiii ii iii ii i i i,:i ,i, i ,11,1,1,1

Date; October 1SI 1993 I Facility: Butte1 Grounds-- t I rirll]I I[ _ _ -- - I • • I H ! E I

pub_cJ_eea_Identffy who or what iS petentlllly affected (environment,lib and safety, or worker health and saitety) and explafn
reason f rig.

Environment ts potenttal]y affected because the luL.lortty of the EaR-s!
casks are stored above ground tn an open trench. Degradation of the casks
could release contents to the surrounding environment.

........ I Illllllll L I II]TIi I - Ill Illll IlJ II II I L

llgck #11, (Oettonal_: Descrfbe urgency of correttfve actfons (If any). Use
<J year, ]-$ years, and >$ years). Explain reasonfng.

>S years as the oldest cask stored tn the burtil ground ts 14 years.
Therefore, 11 years remains unttl the 2S yelr design 11fettme ts exceeded.

IIJLJ I II III I II [ I I ,I,ll, i,,,1,

Block ill7 (Oottonll_: Addftfonal commPnts, vy'evs, or plans by the Sfte
Operltfon$ Oititl_ce ind ff,_OContractor.

......... III III I I LI I11

Block #8 (ODt_Onlll}: To the best of your coliectfve abflftfes, descrfbe
the potentfa7 types of" conseQuence(s) oat thfs vulnerabflT"ty flr ;eFt
uncorrected.

See Block #5.

III iiiiiillll I I __ I I I I Jl J

II!¢¢k 9_) Optional; To the best oat your collectfve abfTftfes, suggest or
recownend the aost ratfonel itfx to thfs vuTnerabflfty.

Determ_qe a method/location for permanent disposal. ]f unib]e to
permanently disposer, reana]yze the casks to ensure that they can exceed
the destgn lifetime.

,,1 / ' , . :
'!,t '
,, . I-/I

tture, TIIlII Hember filturi, Teilu Leaderi$gn , , , , ,, ,,



VU ITY I)(VELOPIIBITFORII

Vulflerabtl # HAN-4-Z Stag: Hanford

_te: :toblr | S Fact1t rounds

_¥ Tttle of Vulne_ab_11t.y bgfn title by Identifying nr nmfng theend end with fdentff'_catlon of the facility. Use tO words or
less.

Containers, Other Thin EBR-I! Casks, Are Not Analyzed tn the SARsfor Fuel
Storage Containers tn the 20011lturtal Grounds.

F.xecuttve}mmmr_of Vulnermbtltty (4pproxfllateYy 50 wo._s)

The Safety Analysts Reports for the 200 W Burial Groundsonly analyzes the
(BR-!! casks for storage of iatertals. Other types of containers used
include: Concrete Casks, i Ztrciloy Contmtner, and |S-gallon _oncrete
filled drugs 1aged with lead. These containers are not evaluated by
current SARs.

Describe conditions or symptoms which portend or imply a[SJg vulnerability.

Table A.S, Niscellaneous radioactive materials stored at the Hanford
200-Area burial grounds, as oY December _1, ]g9] of the |ntegrated Database
for 1992; U.S. Spent fuel and Radioactive gaste, Inventories, Projections
and Characteristics (DOE/WR-O06Rev. 8) Indicates the following Reactor
Irradiated Nuclear Materials stored tn other than EBR-I| casks:

]. Natertal from Fast Crtttcal Factltty and SEFORfrom GE, Vallecttos, CA
which is stored in twenty-two 7S.S-tn. x SS.$-tn. x SS.S-tn. concrete
casks.

2. 12 Amrtcium target elements from K reactor which are stored in one
30-in. diameter x 6g-in. ZirCl_Oy container.

3. Fuel assemblies from the TR!GA Reactor at Oregon State are
stored/buried tn thirteen SS-gal concrete-f|lled drugs, six to seven
Asslmbltes per drum.

The following two Safety Analysts reports extst for the Solld gaste Burial
Grounds:

Active end Retired Radioactive Solid Haste Burial Grounds Safety
Analysts Report (SD-M¢-SAR-038)

Retrieval Storage of Irradtatecl Fuels tn the Sol|d Waste Burial Grounds
(kIIC-SO-MII-SAR-047)

Netther of the above Safety Analysis reports discuss storage of RINN in the
storage containers discussed above.
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VULNERABILITYDEVELOI_IENTFORM (Page 2)
- aim nl II inure IN U UI

Vulnerabili't,_ ,f HAN-4-2 Site" Hamford ....

D!te- October 157 ]993 Facility: Burt ml Grounds .

ldentffy adverse condft_on category(s) (crftfcllfty, relelse of
f_ssfon product or hdzardous Nterial, dfrect exposure, or _nstitutl"onal
failure) that could r_sult from the cond_tl"ons and symptoms 7_sted above,
and exp7afn reasoning.

An institutional fatlure could exist due to the fatlure to analyze the
various containers. Spent fuel is stored in containers that are not
specifically analyzed for the container and the conditions under which the
containers are stored.

Release of fission products could potentially exist due to fuel being
stored in containers which may have deteriorated or the seals on the
containers may have deteriorated.

D_rect exposuremay occur duringretrievalof contlinersthat may have
deteriorated.

[] ii ii i i ii

Block #S: 2dentffy who or what fs potentfalTy affected (envfronment,
pub7fc health and safety, or worker health and safety) and explafn
reasoning.

Environmentand worker health and safetycould be potentiallyaffected.
The environmentcould be potentiallymffectedbecmusethe contmine_-smmy
not be mble to withstlndthe mdverseconditionsfor the period thmt the
mmteriilsmay be stored. Workerhemlth and smfety could be mffected
becauseduring retrievllthe contminersmmy not be sound mnd the workers
could be subjectedto exposureto mmterimls in those contmlners.

i iii iii,i il

llock #6 _O)ttonml): DescrYbe urgency of corrective actions (ff any). Use
<1 year, ]-5 years, and >5 years). Explain reasoning.

I-S years. Currentlythe maximumamount of tie that RINM has been stored
in un-mnmlyzedcontminersis ;!0yemrs. These mre concretecontminers
contminingVallecltosfuel.

lln, n innl in ii m

Ilock #7 (Oot49nall: t_dft_onal comments, v_ews, or plans by the $1"te
Operations Offr_ce and #JO Contractor.

The KIkOcontractor identified additional docuwnts concerning the concrete
casks and ztrclloy container. The documents provided safety information
concerning the contmtners but did not evllulte the current storage use of
contitners. Research of current documentation my support m safety
analysts of the containers and their current usage.

i u inlnn i
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VULJlEIU_!,LITYOEYELOPM,ENT' FORM . {Page 3}

i] -Vulnerab,ility.,,_ MAN-4-2 Site' Manford .....

Date: October 15_ 1993 Facility: Bur!al Grounds

Block #$ (Optional): To the best of your coTlect_ve ebfTftfe$, describe
the potential types of consequence(s} of this vulnerebitfty if 7eft
uncorrected.

Radioactive release to the burial grounds due to failure of the containers
or their seals. Increased exposure due to failure of the containers or
seals.

i ill i i i, ii ,

Ilock #9 Optional: To the best of your co77ectfve abilities, suggest or
recommend the xmst rational fix to this vulnerability.

Analyze currently used containers based on the time that they have been
stored and projected future storage. Eased on the analwsis, inspect or
repackage material as necessary.

i i i ii

• , ,.,,t-/, .,"
nature, her Leader



II '_,, Ir IIII_ , VULNERAB,.ILITYDEVELOPMENTFORJq ...... (P!ge 1)

I Vulnerabilit, # 1_.-4-3 ]Site: HanfordDate: October,, 15, 1993 , ,FIct,!Ity: Burtal Grounds ,,

Illock #1: T|tle 9f Vulnerlbtltty Begin trite by fdentfF.vfng or ntofng the
;nadequacy and end with tdentificltfon of the facittt7. Use 20 words or
less.

The ]nventor_ of RINM Cannot Be Determined or Verified at the Hanford
Burial Grounds or in Basins at F- and H-Reactors.

,, "Ill -- I i t i|1 i i,

ILI__J;J.LL [xecul:tve suimary 9f Vulngrabtllty (Approximately 50 words)

Inadequate records exist and changing methodologies of classification of
fuel materials have resulted in irradiated fuel be4ng d4sposed of and not
tracked. Therefore, the amount and location of all irradiated fuel stored
in buria] grounds at Hlnford cannot be determined.

u i i i iii ii i

Block #3: Describe conditior, s or symptomswhich portend or impTy a
poZentia7 ES;H vulnerability.

]n the early years of operation of the burial grounds, inadequate records
may have been kept of the inven1:ory and characterization of materials being
buried. Therefore, the types of materials, as well aS their inventories,
in some areas of the burial ground are unknown. Someof this tnven?.ory may
be comprised of spent nuclear fuel. Furthemore, since the burial ground
is not a permanent repository, it will eventual!y becomenecessary to move
the current inventor.v to another loca?.ion.

Examples.

]. F- and H-Basins were filled with sand/gravel and questions exist as to
whether fuel may have been left in these basins.

Z. DOE/RL-g3-49 (Draft A), 618-1] Burial Ground Expedited Response Action
Proposal, discusses aspects concerning the disposal of mterials from
fuel examination activities in the 300 area and their subsequent
placement in the 618-1] Burial Grounds. This report Indicates that
wastes Included fuel pieces. The wastes were first disposed of tn
burial sites near the 300 area (1953 to ]954). The wastes were then
sent to 618-]0 Burial Ground which was closed tn 1963. The 618-11
Burial Ground received waste from ]962 to 1967. The report indicates
that the 300 Laboratories shipped waste containing high levels of
plutonima to the 200 area starting tn ]963. Specific records of
storage of fuel mterials d|d not begin unt|l after ]970. Given that
wastes from the 300 Laboratories were shtpped to at least four
different burial grounds the potential exists that undocumentedfuel is
stored in multiple burial grounds. Two other documents support the
disposal of fuel pieces in inactive Burial Grounds 618-10 and 618-]1.
These are k_lC-NR-0415 and WHC-M_-0416.

' _ i i
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VULNL_UWILIT'fDEVELOPIqE](TFORM _Page 2)
i ii , i

Vulnerabiltt=v P HAN-4-3 I ste; Hanford .......

Date: October 15_ 1993 ,, ! Facility: ,, Burial Gr°unds

Describe conditions or symptomswhich portend or imply a
potential E$JH vulnerability. (continued)

3. The response to the EM-37 survey for the Burial Grounds indicates that
the number of TRIGA Assemblies from Oregon State University may range
from 79 to 90. The amount of material cannot be verified without
retrieval.

i i i i ,H

Identify adverse condition category(s) (criticality, release of
fission product or hazardous material, direct exposure, or institutional
failure) that could result from the conditions and symptoms listed above,
and explain reasoning.

Depending upon the method used to unearth the buried inventory, the adverse
condition resulting from the conditionssymptoms summarized above could be
fission product release and/or direct exposure.

I 111 I i[ Hi [ [ 11 [I I I I I I I

Block #5: Identifywho or what is potentiallyaffected (environment,
public health and safety,or worker healthand safety)and explain
reasoning.

The most likely target is worker health and safety. The worker(s)
unearthing inventoryof unknownoriginmay use methods that are
inappropriateto the conditionsencountered,thus exposingdamaged
materials,with the possibilityof no protectivebarriersbetweenthe
material and the worker.

II III I IIIII III i I II , [ [

Block 16 (Oottonal): Describe urgency of corrective actions (if any). Use
<1 year, 1-$ years, and >5 years). Explain reasoning.

Corrective action is not urgent (>5 .years), since the threat is not
tmdiate, since the threat does not manifest itself until the inventor), is
unearthed.

ii i i i i HIIII i i i i

Block #7 (Optional}: Ak_ditional comments, views, or plans by the Site
Operations Office and Pt;OContractor.

i i i i i i i,i i
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V1JLNEKABILITYDEVELOPMENTFORM ....... (Page 3)
ii m ,i

Vulnerabilit]# HAN-4-3 i i Site" Hmnford ....

Date: October IS T 1993 . Fmctltt,v: Buriml Gl_lloun ds ii i

|lRk #lp (Optional): To the best of your collective abilities, describe
the potential types of consequence(s) of this vulnerability if left
uncorrected.

Potential consequences tf left uncorrected are that the integrity of the
buried inventory may continue to degrade and the inventory therefore beco_
_re difficultto deal with each passingyear.

i, Ul i mill ii im III I I

Ilock #90ottonal: To the best of your collective abilities, suggest or
recommend the most rational fix to this vulnerabiTity.



VULNERABILITYDEVELOPNE!CrFORM

Vulnerabilit.v # HAN-4-4 Sit.e. Manford

Date: October 14, ]gg3 Faciltt : Burial Grounds
III ....

Title of Vu!ngrabtltty Begin title by identifying or naming the
inadequacy and end with identification of the faci?ity. Use 20 words or
less.

Fuel Stored on Interim Basis in Burial Ground May Exceed Expected Storage
Period in the 200 Area Burial Grounds.

Executive tumm_r.3of Vulnerabi_tt_Y (Approximately 50 words)

Storage of RINM in the burial grounds was expected to be an interim basis
until a disposal repository was opened. RINM has been stored in these
interim storage facilities for a period of 19 years with no pro.iected
removal date.

Wlock #3: Describe conditions or symptoms which portend or imply a
potential E$&H vulnerabf7ity.

Reactor IrradiatedNuclearMaterialhas been stored in the ZOO W Burial
Ground since 1974 when the Vallecitosfuel was deposited. Additional
materialshave been storedsince that date with the last material stored
in ig90.

A projectedretrievaldate for transferto a permanentdepository has not
been identified.

_lock #4: Identifyadverseconditioncategory(s)(criticality,releaseof
fission product or hazardous material, direct exposure, or institutional
failure) that could result fro_ the conditions and symptoms listed above,
and explain reasoning.

Institutionalfailureexists in that materialshave been placed in an
interim storagefacilitywithouta projecteddate for final disposition.
Materialshave been placed in containerswith a limited lifeti_ on the
assumptionthat the containerswill be retrievedand transferred to a
permanentrepository.



VULNERABILITYDEVELOPMENTFORM

Vul ;rabilit # HAN-4-4 Site: Hanford

Date: October ]4 1993 Factlt Burial ;rounds

Block #S: Identify who or what is potentia)ly affected (environment,
public heaYth end safety, or worker heaYth end safety) end expYein
reason ing.

The environment is potentially affected because materials are being stored
in containers that are designed on the assumption that the storage ts for I
limited time period. Also, the storage in burial grounds is based on the
assumption that it is for a limited time period. Due to the assumption
that interim storage is for a limited time period the methods of storage
may not be adequate for the actual time period that the materials may be
stored.

Block #6 (Oat!one1); Describe urgency of corrective actions (if any). Use
<I year, ].5 years, and >5 years). Explain reasoning.

<1 year to verify that present containers used are adequate. Documents
concerning the concrete casks indicate that they were designed for 20-year
lifetime. They have been in use for 19 years.

]-5 years to determine if present storage methods provide adequate level of
safety.

Block e7 (Option(l1): Adc/itiona7 comments, views, or pYan$ by the Site
Operations Office and /¢;0 Contractor.

|lock #8 (O,tional)= To the best of your co77ective abilities, describe
the potentia7 types of consequence(s) of this vulnerability if leftuncorrected.

Block #90otiQnel: To the best oF your co17ective abi7ities, suggest or
recomnd the most ratfonal Fix to this vulnerebiltt.v.
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VULNERABILITYDEVELOPMENTFORE (Page ] )i. , i|l i i i
!

Vul.ner.abi]ity # HAN-4-5 . ]Site: Hartford ....

IDate: October 12 1993 Facility: T-PlantIlili t III II IIIIIlil l illll

Tttle of Vulnerability bgfn title by fdentffyfng or ndumfngthe
fnedequecy and end wfth fdentfffcation of the fecfTfty. Use 20 words or
7ass.

Susceptibility of the T-Plant Fuel Pool to Se|smtc D_eage.
, li _ ii li i i iln el iii ilmle i ii ii i iiii i

Executive Summaryof vulntrebtl4ty (Approxf_tely 50 words)

The T-Plant was constructed approximately 50 years ago. It was not
designed or built to current seismic standards. One wal] of the pool has a
hairline crack that runs the entire vertical length. The concern is
whether or not the pool walls can withstand a seismic event.

WHChas recently completed a seismic ana]3sis of the pool for an earthquake
of magnitude 0.09 g, tn accordance with the requirements of UCRL15910.
The results of this analysis indicate overstress tn the corners of the
pool. Although catastrophic failure of the pool walls is not expected,
sul_stantia] cracking of the walls will result due to the sloshing of the
water and consequent leakage of the pool water.

- mu i

Describe conditions or symptoms which portend or f_oTy a
potentTa7 E$&H vuTnerabT"Tfty.

Analysis of the spent fuel pool to the seismicrequirementsof UCRL 15910
indicatesthat substantialcrackingof the pool walls is likelyduring a
seismic event due to the loading of the basin walls from the pool water
sloshing.

_ ,,,, , ,mm,m mill ,m I II I.I I I I

|I¢.¢k_#4: ]dentffy adverse condftfon category(s) (crftfclTfty, reTeese of
f/ssfon proc_uct or hazardous materfaT,dfrect exposure, or fnstftutfona7
faiTure} that couTd resu7t from the conditions and symptoms 7isted above,
and exp 1afn reason frig.

Adverse conditioncould result in direct exposureto the worker, as well as
releaseof contaminatedpool water. A seismicevent could lead to
structuralfallureof the pool walls followedby draining of the pool water
inventory. The unshieldedfuel constitutesa hazard to worker healthand
safety during recoveryfrom the accident.

, ii
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.......... VU[P,ABI,LITYO[L,0Pai'r _ , (Page2)
F_

i __

Vulnermbility # 14,ikN-4-S
........ Is!te=Hanford

I

Dire,: ,October 12) 1993 ,, ! Faciltt.v: T-Plant ....

Identify vho or what is potentially attracted (environment,
public heaTth and safety, or worker heaTth and safety) and expTain
reasoning.

Both yorker health and safety and the environment. Following pool
drainage, the fuel wtll becomeuncovered, constituting a hazard to worker
health and safety.

i i i i ill , i | i

Block #6 (O)ttonal); Describe urgency of corrective actions (if any). Use
<] year, 1-5 years, and >5 years). Explafn reasonfng.

Corrective action should be taken in the next 1-5 years. While seismic
failure of the pool will not result in catastrophic health consequences,
the economic consequencesof failure could be high. Since a rational fix
to the issue is available (see Block #9, below), it makes sense to
implement the fix and reduce the risk as soon as possible.

. IHHI ,ll I

Block #? (Optional): Additional coments, vies, or pTans by the Site
Operations Office and N;O Contractor.

i i, . m., i H ,, ,i

Block #8 {Optional): 7o the bes( of your co77ectfveabiTfties,describe
the potentia7 types of consequence/s) of this vuTnerabfTity if )eft
unto rrect ed.

Potential consequences if left uncorrectecl are that the pool will continue
to degrade and becomemore susceptible to a seismic event.

i i i i i i l l|. ,iHi i

|lock #9 Optt0nol; To the best of your co;lective abiTfties, suggest or
recom_nd tl)eJost rational fix to this vuTnerability.

The most rational fix to this vulnerability is to convert the pool to a dry
storage facility or store the fuel elsewhere. Recent studies Ipy WHChave
indicated that conversion of the current pool to a dr), storage factlit), is
a viable option. 5ftth no rater in the pool, Its susceptibiltt), to seismic
damage is substantial1), reduced.

Hi ,,|.. iml ,| H.u i ,.| ,, ,

Signa_ture/_,eam ,Member ,,,,- _ $_at_e, Team Leade< II



VULNERABILITYDEVELOPIIENTFORM

Vulnerability@ HAN-4-6 JSite" Hanford

Date: October 14, 1993 J Fact1 r: T-PlantI IIIII II I IIIIIIII rlllll ' I

Illock #1: Tttle of Vulnerability Begin title by identifying or naming the
inadequacy and end with identification of the facility. Use 20 words or
less.

Lack of Forward Path for Removal and Ultimate Disposition of the Fuel
Currently Stored in the T-Plant Spent Fuel Pool.

ii |ll i i

Executive |;_m_maryof VplnerabtlitY (Approximately 50 words)

Since there is no plan for the ultimate disposition of the spent fuel
stored in the T-plant pool, the storage period is indefinite. The initial
plan was to store the fuel in the T-plant storage pool for up to 20 years,
or to the year 1998.The fuel will remainvulnerableto seismicand other
events for as long as it is stored. DOE needs to establisha clear policy
for the ultimatedispositionof spent fuel and reactor irradiatednuclear
materials in orcierto resolvethe situation.

ii i ii

)lock #_ml: Describe conditions or symptoms which portend or imply a
potential ES&H vulnerability.

The T-plant currentlycontains72 PWR Core I) blanketassembliesfrom the
ShippingportBreederReactorProgram. Although it is plannedthat these
assembliesmay remain in the storagepool for up to 20 years (to the
year 1998), there is no well-definedplan for the ultimatedispositionof
the assembliesand the storageperiod in the T-plantpool is therefore
indefinite.

|l_ck #4: Identify adverse condition category(s) (criticality, release of
fissionproduct or hazardousmaterial,directexposure,or institutional
failure) that could result from the conditions and symptoms listed above,
and explain reasoning.

This is an institutionalfailurein that DOE has not establisheda clear
policy for the ultimatedispositionof spent nuclearfuel.

ll(w;:_ #S: identify who or what is potentially affected (environment,
public health and safety, or worker health and safety) and explain
reasoning.

Both worker safety and the environment are potentially affected. Pool
integrity will continue to degrade with the passage of time. A seismic
event could lead to structural failure of the pool walls followed by
draining of the pool water inventory(see VOF# HAN-4-5). Followingpool
drainage, the fuel will become uncovered,presentinga hazard to worker
health and safety.
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........... IO_II,,NEP,AB1LI'IW,DEVELOPNENTFO,P,N (Page 2)

Vulnerability # HAN-4-6 .... Site: ganford ..........

Date: October ]4._ !.993 Facility: T-plant ...._ ilUll i ii

IIlock 46 (ODtignal): Descrl"be urgency of corrective actions (if any). Use
<1 year, ]-5 years, and >$ years). Explain reasoning.

The DOEneeds to establish a spent fuel policy wtthtn the next 1-5 years
that includes provision for the ulttmte disposition of spent nuclemr fuel.

II u I I -- IIII

|lock e7 (oottonml): Addittona7 comments, views, or plans by the Site
Operations Office and KIlO Contractor.

imll iii i - ii i i mill

Illock #$ (Oottonml): To the best of your collective abiYities, describe
the potential types of consequence(s) of this vulnerability if left
uncorrected.

The potential consequences if left uncorrected are that the pool will
continue to degrade, with the possibility of incurring the consequences of
a seismic event (see VDF# HAN-4-5), unless and until pool modifications,
such as provisions for dry storage, are implemented, or the fuel is
transferredelsewherefor storage.

I I -- ilIi Hill IIIII Ig I II Ill --

lllQ,ck #9 Optional: To the bes: of your co77ective abiYY_ies, suggest or
recommendShe w'_ostretiona7fix to this vulnerability.

The DOEneeds to establish m clear policy for the ultimate disposition of
spent nuclear fuel and reactor irradiated nuclear mterials.

I I Illm'm I Illl I II l" II

.... s pn:t ,,Y,,,
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VULNEIRABILIT'fDEVELOPMENTFORM (Page 1), . i ..........

Vulnerability # HAN-4-7 ! S.tte- Hanford ..........

Date: October,, 14?,,1993 / Facility: T-Plant _

Tttle of Vulnerability kgin title by identifying or haling the
inadequacy and end with identification of the facility. Use 20 words or
less.

!

Poor Housekeeping in the T-Plant Canyon.
IN INn III I I Nunn III ilnl

IExetutlve SummaryOf,,,,,,¥UInerab111ty [ApproximateTy 50 words)

The overall housekeeping in T-Plant canyon is poor. This includes
substantial debris throughout the canyon and along the edge of the pool,
debris on the pool surface and extraneous materials hanging from the
cooling system above the surface of the pool. A potential vulllerability
lies in the possibility of the debris close to the pool falling into the
pool and clogging the intake of the cooling system. This would necessitate
removal of equipment and debris and cooling system repair, leading to
increased worker radiation exposure.

Fire is also n vulnerability.
_

ii iii iinl llml I nun

Ilock; #_: Oescribe conditions or symptoms which portend or ilply a
potentia7 E$&HvuTnerabfTfty.

Substantialdebris {tools,electricalcords, plastic bags, wood blocks,
etc.) existsthroughoutthe canyon and along the edge of the spent fuel
pool. Also, deterioratedtape, wire, and other debris are hangingabove
the surfaceof the pool from parts of the pool cooling system. Debris also
exists on the water _urface in the pool.

_
iiiiii mli nl iin i• ii I

lllock #.4; Identify adverse condition category(s) (criticality, reTease of
fission product or hazardous material, direct exposure, or institutiona7
failure) that couTd result from the conditions and symptoms 7isted above,
and explain reasoning.

The debris could fall into the pool and clog the cooling system intake,
leadingto failureof the cooling systm. This will make repair of the
coolingsystu necessaryand result in increasedworker exposure. Also,
man rem would be expended in recoveringfallenmaterial fr= the pool.
This lack of cleanlinessalso makes the canyon more susceptibleto a fire.



I i ,, II I I I iifll I

WLNEItADILITY DEYELOI_IENTFOM (Page 2)
i i

Vulnerabi,]it_ # HAN-4-7 J Site" Hanford

Date: October 14_ ]993 _ Factltt.,y: T-Plant .....

Identify who or what is potentially affected (environment,
publfc heaTth and safeCy, or worker health and safety) and explain
reason ing.

Worker health and safety is affected. Repair of the cool tng system to
restore 1as capability vtll lead to increased worker radiation exposure, as
would response to a fire.

,,,- i, iii iii1: i i i i

Dl_k #6 (Op_to__ Describe urgency of corrective actions (ff' any). Use
<] year, ]-$ years, and >5 years). Explain reasoning.

Corrective actton should be immediate (<1 year).
i ilml

Illo;k d7 ,'Oottonall: Addittona7 comments, views, or plans by the Site
Operatfons Of'f'ice and ff&OContractor.

i i ill, i i i i |1• ' m

Block #8 (OottQnal): To the best of' your coT7ective abiTities, describe
the potent_a7 types of consequence(s) of' this vu?nerabi7ity if ?eft
uncorrec t ed.

See item 4 above.

Block #90ottonal: To the best of' your colTective abilities, suggest or
recommend the most ratfona7 f'ix to thfs vulnerabiTity.

Removethe debris from around the pool, from the cooling system and from
the pool surface. The entire canyon should be cleaned up.

i

i I57gha_-ure, Team Hember ..... Signature, Team Leader
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VULNERABILITYDEVELOPMENTFORM (Page 1)

Vulnerability # HAN-4-8 Site" Hanford i lll i

Date: October ]7T]gg3 Facility: T-Plant CanyonI I Ill I Ill I Ill

Block #1" T4tle of Vulnerability Begin title by identifying or naumfngthe
inadequacy and end with identification of the facility. Use 20 words or
;ass.

T-Plant Fuel Pool Cooling System Pumpnot Oualtfted for Current
Environmental Servtce Conditions.

i

Block #2: Executive Sumary 9f Vulnerability (Approxilite7y 50 words)

The pu_p for the spent fuel pool cooling system in the T-plant canyon may
exist tn an environment for which tt is unqualified. This .tll lead to
relatively frequent pumpfailure, pumpreplacement, and consequent worker
radiation exposure.

i i Hll mll ii ii ill

Block e3: Describe conditions or symptoms which portend or imply a
potential ES&Hvulnerability.

The pump for the cooling system in the T-Plant spent fuel pool is located
approximatelya foot above the pool surfacewhich is a very high humidity
environment. There is no indicationthat the pump is qualifiedfor this
environment. Therefore,relativelyfrequentpump failureis possible.

plock #4: ]dentify adverse condition category(s) (criticality, release of
fission product or hazardous lateriaT, direct exposure, or institutiona7
faT"Tufa) that could resuTt from the conditions and symptoms 7isted above,
and explain reasoning.

Because of the high humidityenvironment,relativelyfrequent failureof
the cooling pump is possible. This leads to the necessityof replacingthe
pump and consequentincreasedworker radiationexposure.

i i lllm

Block #5: Identify who or what is potentially affected (environment,
public health and safety, or worker health and safety) and explain
reasoning.

Worker health and safety is affected. The need to replace the pumpwill
result in increased worker radiation exposure.

,11 i i i l lm Hi, i

Illock #6 (Optional); Describe urgency of corrective actions (if any). Use
<] year, ]-5 years, and >5 years). Explain reasoning.

The need for corrective action is not urgent (>S years), since the
consequences of pumpfailure are not high relative to other potential
vulnerabi] ities.
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VULNERABILIT_DEVELOPHENTFORM (Page 2)i iiim i I I

Vulnerabilitj_# HAN-4-8 Site: Hanford

Date: October17,1993 Facility: T-Plant Canyoniii i i i ii |

Block #7 (ODt!gnal): Additional colnts, views, or plans by the Site
Operations Office and IMO Contractor.

i i ii i if ii ii ii

BlOCk #1p(Oottonal): To the best of your collective abilities, describe
the potential types of consequence(s) of this vulnerability ff left
uncorrected.

Pump failurefollowedby pump replacementand worker exposure in the
process.

i i i iii mii

Block #g O=tiontl: To the best of your collective abilities, suggest or
recommend the most rational fix to this vulnerability.

Replace the current pumpwith a pumpqualified for the high humidity
environment.

i ,| H i,,. ii i

Leader
i i ,



VULNERABILITYDEVELOPMENTFORM
i

Vulnerabilit,v # NAN-4-9 Site: Hanford

Date: October ]4, 1993 Factli : PLtREX
IIrl II I

It1¢¢k #1: Title 9f Vulnerability Begin title by _dentffying or nufng the
inadequacy and end with identification of the facf7tty. Use 20 words or
less.

Frequency of Fuel Pool Level Monitoring at PUREX.
i iii i

Executive Summery9f vulnllrabtltty (J_proxisately 50 words}

PUREXfuel pool has an instrument that monitors fuel pool level directly.
The control room alam panel has the level alga locked in with no
explanation. The level is read directly once per quarter, which seems
meaningless. Also, the lack of concern for a continuously alaming control
room module reflects the trinsitioning status of the facility. This is a
vulnerability.

BlOCk #3: Describe conditions or symptoms which portend or imply a
potentfa7 ES&Hvulnerability.

The PUREXpool level is monitored by a level instrument that is read
locallyand that has an alarm in the control room. The pool l_vel gauge
has an administrativeconversionfactor of "I.Sx"taped onto the gauge,
which _s useclto multiplythe readingon the level gauge in psi to get
level in inches,which matchesthe level transmitterrange.

Pool level readings are taken from the gauge every quarter. Cavities
adjacentto the pool are monitoredby visual walkdownsdaily.

The alarm module in the controlroom is locked in the alarm condition,but
there is no tag to explainthe situation.

This situationindicatesa conductof operationsdeficiency. Quarterly
pool level readings appear to providemeaninglessinformation. If the pool
were to develop a leak, it is more likely to be detectedby daily walkdowns
in adjacentcavitiesthan by the quarterlylevel reading.

Ilock #4; Identify adverse condition category(s) (criticallty, release of
fission product or hazardous aaterial, direct exposure, or instJtutiona7
failure) that could result from the conditions and sy_otoms listed above,
and exp1a in reasoning.

If the pool were to develop a leak there would be a resultant spread of
contaminated water outside the pool, i.e., release of fission products or
hazardous materials, and there would be a potential for higher area
radiation levels in the leak areas.

i
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VULNERABILITYDEVELOIitENTFORM .... (Page 2)

_Vulnerability # HAN-4-9 Site: Hanfor d ...........

Date: October ]4, 1993 .... Fict1!ty: PUREX

Identify who or what l"s potenttllly affected (envfrorIent,
public health and safety, or worker health and safety) and explain
reasoning.

This would be a worker health and safety problH 4n that workers would be
exposed to higher direct exposures from cleanup activities.

iiii, ill ,ill HI i

|10¢k #6 (0vt4onal): Describe urgency of corrective actions (if any). Use
<J year, ]-5 years, and ._5 years). Explain reasoning.

Pool level monitoring should be corrected within the next year.
i ii i , i i i H

Block #7 (0D?.tonal): Additional corn,ants, v_ews, or plans by the Site
Operations Office and M&OContractor.

The weight fact.or transmitter and alarm switch will be recal ibrated within
2 months. The alan switch will be reset to 60 inches to protect fuel from
being uncovered. The monitoring frequency will be changed to daily.

ttlock #8 (Optionall: To the best of your collective abilities, describe
the potentfa7 _y_es of consequence(s) of this vulnerability ff left
uncorrected.

The SAR does no_ analyze the fuel for dry storage.
i, i i H i i

Block #!t Ovtional: To the best of your collective abilities, suggest or
recommend the most rational fix to this vulnerability.

Monitor pool level daily and adjust alarm to a sore appropriate level.
i

Siinature, TeamMember "_nitu,_ TeamLea,let
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....... .VULNERABILITYDEVELOPNENTFORN' (Page 1)

¥ulnerabilit _ # HAN-4-10 .... ']iSite:itHanford ....Date: October ]4 1993 Facll _: PUREXI t III II I I I IIII

Title of Vulnerability Begin title by identifying or nuing the
inadequacy and end with identification of the facility. Use 20 words or
less.

Inaccessibility of Fuel for Inspection at PUREX.
i ij i iiii i i iiii

Execul;ive Summaryof Vplntrabtltt_ (Approximately 50 words)

Because of high radiation levels, high airborne contamination hazard, and
high worker safety hazard, fuel stored in the PUREXcanyon is inaccessible
for routine surveillance. The fuel in the fuel pool has not been observed
since 1990. For example, the conditions at the bottom of the fuel pool are
unknown. The condition of the fuel on dissolver cell floors cannot be
assessed routinely.

i ii •

plock #3: Describe conditions or symptoms which portend or imply a
potential ES&Hvulnerability.

The PUREXcanyon is inaccessible for routine surveillance of the fuel pool
and the fuel due to the high area radiation levels and worker safety
hazards. Sub-team4 of the AssessmentTeam was unableto tour the fuel
pool or dissolvercell areas.

There is K-reactorfuel stored in water in the slu@ storagebasin. N- and
K-reactorfuel and fuel pieces remain on the dissolvercell floors. This
material and these areas cannot be assessed routinely. Due to these
hazards and poor visibilityin fuel pool cell, conditionsat the bottom of
the pool are uncertain. It is not known whetheror not there Is additional
fuel, fuel debris,or sludge at the bottom.

nl n I I nil I I nun

Block #4: ]dentify adverse condition category(s) (criticality, release of
fission product or hazardous material, direct exposure, or institutional
failure) that could result from the conditions and symptoms listed above,
and expIain reasoning.

Because of the inaccessibility of the K-reactor fuel, the fuel at the
bottom of the dissolver cell and the bottom of the fuel pool, it would be
difficult to tell if fission product release were occurring.

ii
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VULNERABILI1WDEVELOPMENTFORM (Page 2!, i i ,i,|i ii _. i iiii i ii

Vulnerabilit.v# HAN-4-]O ISite" Hanford
Date: .October I4T I g03 I Facillty: PUREX...........

Block _ Xdentffy who or what is potentially affected (envir_mment,
public health and safety, or worker health and safety) and explain
reason i n_.

Not knowingthe conditionof the fuel could cause worker safety and health
problems when handlingor packagingbecauseof mdvmnceddeteriormtlon.
This cculd potentiallybecoe in environwntal problm.

,, i i ii iml, lllll l I

Block 06 (Oottonal): Describe urgency of corrective actions (if any}. Use
(} year, 1-5 years, and >5 years). Explain reasoning.

Within 1-5 years, the conditionof fuel and fuel storage areas should be
assessed.

i i i i u nn i imlllnl im --

)lock #7 (Ootional): Additional coments, views, or plans by the Site
OperatYons Office and M&OContractor.

The program plan for shutdownof PUREXincludes transfer of the fuel and
cleanout of the basin.

i i ii i i i i iii i =11 --

l_]ock #8 (Optional): To the best of your co77ective abilities, desc,ibe
_he po_en_)a7 _ypes of consequence(s) of this vulnerability if left
uncorrected.

If the fuel is not transferredor packagedduring standby operations,
increasedexposurewill be incurredduring DaD.

l|l i I III i IIii

Block #9 Optional: To the best of your collective abilities, suggest or
recommend the most rational fix to this vulnerability.

Within l to 5 years, packagefuel for storage.
ii iiiii i iiii iii _ i

I )Signature, °-Team _ember si)nmt_re, Team Leader
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VULNERABILITYDEVELOPMENTFORM........... (Page 1)

Vulnerability#.MAN-4-1] , I S!te: Hanford

Date: October,IS,1993 I Facility:,,,PUREX ,, ,

JLIJI_j_J_LLTitle of ¥uln¢erabllltYBegin title by identifyingor nauru)rigthe
inadequacy and end with identification of the facility. Use 20 words or
less.

The Four Fuel Baskets are Only Supported from One Rail at the PUREXFuel
Pool.

i i ii i i im llm I I

Executive S_mmarypf Vuli_rmbtltty (Approximately _0 wor_$) i

Each fuel basket hangs by • yoke assembly that is supported by a stainless
steel beam at one end and the fuel pool wall it the other. However, the
stainless steel beamhas been displaced by previous crane operations to the
extent that the top of the yoke assembly is only supported by the end
resting on the fuel pool wall.

)lock #:_: Describe conditions or symptoms which portend or imply a
potent ia 7 ESJHvu7nerabi 7ity.

The four fuel basketshangingin the PUREX fuel pool containaluminumclad
fuel from K reactor. Each basket hangs from a yoke mssembly,which rests
between a stainlesssteel beam and a shelf on the fuel pool wall. A remote
vicIeowas taken of the basketswhen they were lifted for observationin
1990. While removingexcess storedequipn_nt,the beam was bumped out from
under the yoke assembliesby the crane. This causes the yoke assembliesto
hang only from the end restingon the shelf of the fuel pool wall. The
baskets also appearto be restingon either the fuel pool wall or the
bottom of the fuel pool.

ml i

)lock #4: Tdentify adverse condition category(s) (criticality, release of
fission product or hazardous material, direct exposure, or institutional
failure) that could result from the conditions and symptoms listed above,
and explain reasoning.

Because the baskets are only suspended from one point, the baskets could be
easily dislodged during subsequent fuel movements, other activities in the
canyon, or a minor seismic event. If the yoke assemblies were to be
dislodged and the baskets were to fall into the pool, additional fission
product release could occur. In addition, fuel assemblies laying on the
fuel pool bottom would complicate recovery efforts, which could result in
additionalexposuresduring recovery.
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..... .VU,LHERABILITYDEYELOPflLrNTFORM .......... (Page Z_
Vulnerabilit.y # HAN-4-]] Site: Hanford ......

Date: October ]5_ 1993 Factltt,y: PUREX i lll l

Block as; ]dentfFy who or whet is potentially affected (envirorment,
publ';c heaTth and safety, or worker health and safety) and expTa_n
reason ing.

There would be i potentialworker health and safety vulnermbilltyif fuel
elmnts _re scatteredon the fuel pool floor or were dimged to the
extent that fission products_uld be relelsed. Recoveryeffortswould be
greatly complicatedand result in Iddltionlldirect exposures. Additional
fission product rele_s:_tc the fuel pool wmter would increasethe
potentialfor higher radiationlevels and higher airbornehazards.

i
i i __ __ ii u

Ilock #6 (OD$lQnal)_ Describe urgency or" corrw:tfve actions (if any). Use
<1 year, ]-$ years, and >5 years). ExpTain rusoning.

Action should be take, to re-support the fuel baskets.

Or, action should be taken 1:o remove the fuel from the pool. The
transitionplan assumesthat the fuel will be removedwith high priority.

il l,,m ,iilu

IlOCkl #7 (Optional).. A_ditiona7 com/nents, views, or plans by the Site
Operations Office and N&OContractor.

The program plan includestransfer and packagingof the fuel. The fuel
transfer has been given high priority.

i

7o the best of* your collective abiTitie$, describe
the potential types of consequence{s) of this vulnerability if r 7eftuncorrected.

If the yoke assemblies were to fall, fuel elements could be damaged, thus
releasing fission products. The release of fission products would give
rise to higher exposures and would contaminate the water.

i ii i ill H

To the best of your collective abflftfes, suggest or
recommend the most rational f_ix to this vulnerabfTity.

Whenthe fuel is being recovered, extra care is required to avoid contactbetween baskets.

' /I

I



VULNERABILITYDEYELOPMENTFORM (Page 1)m -- i m

Vulneribillt # HAN-4-12 ) Site" Hinford

Date: October IS 1993 ! Ficillt_: PUREX _ '...........

Title of Vylnerllbtltty gegin title by fdenttfyfng or naming the
inadequacy and end with fdentfffcatton of the facflfty. Use 20 words or
less.

Fuel, Fuel Baskets, and Yoke Assemblies are Corroded at PUREXFuel Pool.

Executive %uqiary of Vulnerability (Approxfjately 50 words}

Based on what is shown on I 1990 video tape, the fuel, fuel baskets, and
yoke assemblies may be severely corroded. They are fabricated from
dissimilar materials (aluminum, stainless steel and carbon steel,
respectively) and are in close contact with each other. In addition, there
is no water qualityprogramfor the fuel pool and the qualityof the fuel
pool water is very poor.

_)ock0311 Describe conditions or symptoms which portend or imp7y a
potentia7 ES&Hvu7nerabfTity.

A 1990 video of a fuel and fuel basket observation showed visible,
corrosion of the fuel and yoke assemblies.

Aluminumclad, K reactorfuel is stored in stainlesssteel baskets,which
are suspendedby carbon steel yoke assemblies from a stainlesssteel beam
and a shelf in the fuel pool wall. The fuel appears oxidizedand corroded.
Since the aluminumis in contactwith the stainlesssteel there is a
potentialfor pittingand a breech of the fuel clad. The fuel has not been
inspectedsince 1990.

The yoke assembliesfrom which the baskets are suspendedare made of carbon
steel and showedextensivecorrosionwhere the assembly hooks engage the
baskets. There is severeoxidationand the yokes are bent.

The qualityof the water has not hen maintained and there is no chemistry
pr_ram. The pool does not have m circulation,deminerallzeror heat
removalsystem.

PUREX personnelare assumingthat the fuel basketswill only be moved one
more time, i.e., for retrievalfrom the pool and shipmentelsewherewithin
3 years.

W i i .....



VULNEBZLZTYOEVEL0ENTFORN..... ....... (PageZ)
Vulnerabtlit # HAN-4-]2 Stte: Hanford

iii i lil iii lllml i, i,

Pate: October 15 1993 Factl.!ty: PUR£X _ ......

]dentffy adverse condl"tfon category(s) (crftfCatity, release of
fission product or hazardous Ntert'a?, dl"rect exposure, or fnstttutt'onal
faf7ure) that could result from the cotillions and symptoms listed above,
and exp l a in reason ing.

Yoke assembly corros|on and deformation could lend to a basket and tts fuel
dropping to the pool floor. Corroded fuel elemnts, or portions thereof,
could break up and spread fission products throughout the fuel pool water
and onto the fuel pool f'loor. Also, if the fuel elmnts fall into the
pool, recovery wtll be co_licated.

Corroded fuel elements could crumble and spread fission products throughout
the fuel pool water even without yoke assembly failure.

These are fission product release and exposure hazards.

Block #_: Xdentffy who or what is potentially affected (environ_nt,
pUbliC hea7th and safety, or worker health and safety) and explain
reasoning.

Worker health and safety could be potentially affected if the fuel elements
were damagedduring a spill of the fuel. Broken fuel would result in
aOOitional efforts to package the fuel. This could result in additional
exposure during the placing of fuel pieces in the containers. Also, the
fission product release would complicate the recovery of the liquid in the
pool.

lllock #_ (Optional}; Describe urgency of corrective actions (if any). Use
<l ,year, 1-5 years, and >5 years). Explain reasoning.

]-S years because the project plan is expected to remove the fuel from the
pool. Action should be taken to remove the fuel from the pool or new yokes
installed for long-tom storage.
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............ _ .,,.VUL.E_I]LXTXO_VELOe.Emeoe. _(P.qe3)
!

Vulnerability # HAN-4-12 . .. ! St..te: Hanford ........ _ ....F

Date: October 15, ]99,.3 ........... i Fact!,,!t.Y_PUREX .............

|lock #8 fOnttonal): To the best of your collective abilities, describe
the potential types of consequence(s) of this vulnerability ff left
uncorrected.

Fuel damage could occur if one of the baskets falls during the recovery of
the fuel from the pool. This could result in fuel breakage that would be
difficult to recover and complicate cleanup of the pool.

, r ,,, Ul iiiimlll I I IIN n I I II

Block tg Ovttonal: To the best of your collective obilities, suggest or
;econ_end the most ra:ional fix to this vulnerabiTity.

The fuel should be removed from the pool, placed t, more stable containers,
and stored in a better chemical environment.

i i inn UllUl __ In i . IlUNII IINII I IIn I I III III

. .....,-,
Signature, Tea_mMember Si}natu)e,Team Leader,, IIA;, -- IIIIIIIII1'1 I III IIIII I
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WLNEIt_|LITY DEYELOPIqEKTFORR (Page 1)
1,1 _--- ; i ii i

Vulnerab!!ity # H.AN-4-13 i Site: Hanford .....

Date: October aS, 1993 ! Facility: PUREX_ IIII I _ III I IIIIIIII II

LIJ_,LJ[_ Tatle of VulNffab411tv Begin tftTe by fdentffying or nMfng the
inadequacy and end wfth identification of the feciTfty. Use 20 words or
Tess.

N and K-Reactor Fuel Elements, Both Intact and Broken, Located on Dissolver
Cell Floors at PUREX.

i t, t l

Executive S_mary 9f Vulnerability (Approximate7y SO words)

Eased on a video surveillance of the conditions on the dissolver cell
floor, there are corroded fuel eleaents, broken pteces of fuel, and rubble.
There ts a vulnerabilit3 tn that these mgltertals wtll eventual1), have to be
retrieved and the dissolver cell floor decontaminated.

,nnnmnmnnm, , II, II I II IIIll I I I il mill I I I , II Ill

Block #3: Describe conditions or syrup:oreswhich portend or imp7), a
potentia7 E$_H vulnerabilft),.

During operation of Purex, fuel elements from N- and K-reactors vere dumped
from baskets into the dissolver units. Routinely, fuel elements fell to
the dissolver cell floor. Someof these fuel elements vere retrieved.
Others are inaccessible.

Some of these fuel elements have been damaged, and broken. All are
corrocled. There is also substantial rubble on the dissolver ¢ell floor.

During dissolver cell operations, the acidic environment could have
contributed to the degradation of the fuel elements at the bottom the cell.

i i

Block #4: ]dentify adverse condition cmtegor.v(s) (crftfc=7ity, re7ease of
fissfon product or hazardous NterfaT, direct exposure, or instftutfona7
feature} that cou7d resuTt from the conditions and $yaptoms 7fEted above,
and exp7ain reasoning.

The fuel elements appear to be damagedand corroded to the extent that
recovery could cause the release of fission products. The adverse
conditions are fisston product release to the ventilation swstem.

i i
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...... VULN£_!L|TY DEVELOPMENTFORM .......(Page 2)-- _11 i ii i i ii i __

Vulnerability # HAN-4-]3 Stte: Hanford
ii ii Ullll i INnl I I I I II NIIII I IIII II _]_[

Date: October 15_ 1993 Fnctltty: I_IREXu . ii i ]1 i i i i ..i.

Ident1"fy who or vhat is potentl"a77y affected (envirerment,
public health and safety, or worker health end safety) and explain
reasoning.

Worker slfety is affected because the longer |t stays tn the cell the
condition of the fuel will continue to degrade. The fuel will ulttz, ltely
be packaged and shipped for long-term storage.

i ii i iii i i

__ Describe urgency of correct1"ve actions (if any). Use
_'1 year, ]-5 years, and >5 years). Explain reasoning.

Corrective action should be identified, planned and implemented wtthtn
1-5 years. This is consistent with the PUR(X transition plan.

iiiii ii i i iiii lUlmll ii II I II lull i _

k 7 Opti - • Ac/ditiona7 conunts, views, or plans by the Site
Operations Office and I#_0 Contractor.

No comments.
i i i i

lo #8 tin 1 : To the best of your collective abilities, describe
the potential types of consequence(s) of this vulnerability if left
unco rrec ted.

Further degradation of the fuel elements.
. H | i i

J[J_)JP._OJ_illE To the best of your collective abilities, suggest or
recommend the aost rat_'ona7 fix to this vulnerability.

Package the fuel within a reasonable timeframe to prevent further
degraclat ion.

i i ii ii iiiiiii

L.d. ......I



_IJLNERAIILXT_DEVELOMENTFORN .... (Page I)

Vulnerabilit f HAN-4-]4 Stte: Hanford ml ii i i

Date: October 14, 1993 Facility: ,PUREX,

Ttt19 of Vulngrabtltty 8egtn title by Identifying or nutng the
inadequacy and end with identification of the facility. Use 20 words or
less.

No Path Forward for U1tlmte Dlsposal of Fuel Stored at PUREX.

Executive Summry of Vulnerability (ApproxiNte17 $0 words)

The PUREXtransition plan assumes that restdual fuel stored tn the fuel
pool and dissolver cell floors will be retr_ieved, packaged and shtpped to
the K-basins. This is a vulnerability in that such | pathway ts not
guaranteed and there is no contingency plan, for exmple, placing the fuel
in dry storage at PUREX.

lt!ock #3: Oescribe conditions or symptoms which portend or imply a
potential ES&h'vulnerability.

PUREXhas a transition plan that includes retrieval of the K-Reactor fuel
from the fuel pool, and N- and K-React.or fuel from the dissolver cell
floors and shipment to the K basins. However, the pathway forward from the
basins is uncer1.ain.

lllock #4: 7dentifyadverse condition category(s) (critlcality, release of
fission product or hazardous material, direct exposure, or institutional
failure) that could result from the conditions and symptoms listed above,
and explain reasoning.

This is an institutional failure tn that failure to have a reliable pathway
forward for this fuel could severely impact the fuel transfer or storage
requirements at PUREX.

Identifywho or what is potentially affected (environment,
public health and safety, or worker health and safety) and explain
reasoning.

This is a worker health and safety issue. Not being able to transfer the
fuel to K-Basins changes packaging requirements, thus increasing exposure.
In addition, future packaging by I)&l) teams will be mre complex.



• II I III I I III I

. VULNERABILITYDEYELOI_E](TFORM _Page 2)%

Vulnerabilit_y # HAN-4-]4 J S|te: Hanford .....

Date" October ]4:1993 ...... J Faciltt.,y: PUREX ...........

|1o¢k #6 (Optional): Describe urgency of corrective actions (if any). Use
(] year, ]-$ years, and >$ years). Explain reasoning.

If it is decided that the fuel will not go to K-Basin, PUREXneeds to know
within the next year.

ii

Illock e7 (Optional): Additiona7 cements, viavs, or plans by the Site
Operations Office and lf&O Contractor.

No comment.
i inn i

|lock #$ (Oo_tonal}: To the best of your co17ective abi71ties, describe
the potential types of consequence(s) of this vulnerlbility if left
uncorrected.

If the fuel cannot be shipped to K basins, clean-up of the dissolver cell
and pool will be delayed and be muchmore difficult.

.:ml i ii

Blo_ck #90ption_l: To the best of your collective abilities, suggest or
recon_en@ the most rationa7 fix to this vulnerabfYity.

Receive assurances that fuel will go to K-Basin as planned.
, i uulmu I ,imnH i

.r "- .
Signa_re, Team Member Sillnit_d-_e_ Team Leoder'
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VULNERABILITYDEVELOPMENTFORM

Vulnerability # ID.A.I.1 Site: INEL

Date: October 21, 1993 Facility: Hot Fuels Examination
Facilit

'I" ,,H ,r , III' ,

Block #I: Title of Vulnerability

Lack of an approved SAR for Hot Fuels ExaminationFacility (HFEF)

Block #2; ExecutiveSummary of Vulnerability

Irradiatedfuels and blanket materials from the EBR-II reactor are examined
and stored in HFEF, prior to transferto the RadioactiveScrap and Waste
Facility (RSWF). The current authorizationbasis for HFEF consistsof the
HFEF FacilitySafety Report (FSR),ANL-7989, issued in February 1975, just
prior to startupof the facility, and OperationalSafety Requirements
(OSRs) last issued in 1985. The FSR was reviewed by DOE but not formally
approved. The OSRs were formally approvedby DOE. The FSR needs to be
upgraded to meet current, more stringentDOE SAR requirements.

Block #3; Describe conditions or symptomswhich portend or imply a
potential ES&H vulnerability:

Although the existing FSR (1975) and OSRs (1985)are consideredadequateto
define the safety envelope for continuedoperationof HFEF, a Technical
Safety AppraisalTeam in 1988 and a Tiger Team in 1991 both recommended
that the FSR be upgraded and updated.

The FSR and OSRs were supplementedby an addendum in 1975 for handling
irradiatedtest loops; by another addendum in 1982 for operationof the
NeutronRadiography (NRAD) reactor; and by a separateSAR for the WIPP
waste characterizationfacility recently installed.

The current and projected missions for HFEF need to be defined so that the
worst-case hypotheticalaccident scenarioscan be re-defined and analyzed.
The existing analyses do not includecurrentlymandated criteria and
analysis methodologiesrequired by DOE Order 5480.23.

Block #4: Identify adverse condition category(s)(criticality,release of
fissionproduct or hazardousmaterial,direct exposure, or institutional
failure)that could result from the conditionsand symptoms listed above,
and explain reasoning:

The lack of an approved SAR for HFEF operationis considered an
institutionalinadequacy based upon the long-recognizedneed by DOE and the
contractor,and the lack of priority and resourcesapplied to accomplish
the upgrade.

A-1



VULNERABILITYDEVELOPMENTFORM (Page A-Z)

Vulnerability # ID.A.I.1 Site: INEL

Date: October 21, 1993 Facility: Hot Fuels Examination
Facility

Block #5; Identify who or what is potentially affected (environment,
public health and safety, or worker health and safety) and explain
reasoning:

In the absence of an SAR independently reviewed and formally approved by
DOEthat meets the detail and rigor of current DOE requirements, there is
someuncertainty about the total risk to workers, to the public, and to the
environment that is presented by HFEF operation.

Block #6 (Optional): Describe urgency of corrective actions (if any). Use
<1 year, 1-5 years, and >5 years). Explain reasoning:

<1 year. Potential ES&Himplications should dictate timely resolution of
this issue.

Block #7 (Optional): Additionalcomments,views, or plans by the Site
OperationsOffice and M&O Contractor:

The M&O contractor is fully committedto upgradingthe SAR and an upgrade
plan was submittedto DOE in October 1992. Becauseof resource
limitations,the schedule for completionof the SAR is contingent upon DOE
approval of the SAR for the Fuel Cycle Facility,now undergoingDOE review,
and is estimated to be completedtwo years after that SAR is approved.

i

Block #8: To the best of your collectiveabilities,describe the potential
types of consequence(s)of this vulnerabilityif left uncorrected:

• It is possible,althoughnot probable,that more restrictiveOSRs
and operating conditionsmay be dictated by upgraded accident
analyses; and therefore,that currentoperationsare not
sufficientlyconservative.

• There are potentiallegal, liabilityconsequencesin the event of a
serious accident if the authorizationbasis is not upgraded.

Block #9: To the best of your collectiveabilities,describe abilities,
suggest or recommend the most rationalfix to this vulnerability:

ANL-W and DOE-NE should develop a resourceplan and schedulefor timely
resolution of this issue.

I n_ HG jb_,_J_.. Sig er ....... Signature, Team Leader ....

A-2
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VULNERABILITYDEVELOPMENTFORM (Page A-3)

Vulnerability# ID.A.2.1 Site: INEL

Date- October 21, 1993 Facility: RadioactiveScrap and
Waste Facility (RsWF).-- :_ IlL I I/ I I i I Ill l , iiiiii : I I ......T' III ,,,Ii, [E I I IIIIIII I : II I I : r, iron I ,11

Block #I" T.itle o.fVulnerability

Corrosionof ingroundcarbon steel fuel storagecontainers at RSWF - ANL
West.

Block #2" Executive Summar.yof Vulnerability

Fuel has been stored undergroundin carbon steel cylinders in excess of 25
years (pre 1978). Some carbon steel cylindershave been excavated and been
found severely corroded. There is no continuoussite monitoring of the
soil for contamination.

., ,i ,.,.,

Block #3" Describe conditionsor symptomswhich portend or imply a
potentialES&H vulnerability"

Possible soil contaminationwith radionuclides.

Block #_4" Identifyadverseconditioncategory(s)(criticality,release of
fission product or hazardousmaterial,direct exposure,or institutional
failure) that could result from the conditionsand symptoms listed above,
and explain reasoning"

Possible off-site contamination.

i,. ,L , ,,,....,

Block #..5"Identifywho or what is potentiallyaffected (environment,
public health and safety,or worker health and safety) and explain
reasoning"

Environment- due to leakageof radionuclides.
ml

Block #.6(ODtiqnall" Describe urgencyof correctiveactions (if any). Use
<I year, 1-5 years, and >5 years). Explainreasoning:

I-5 years.
, i,...

B_!ock#7 (Optional)" Additionalcomments,views, or plans by the Site
OperationsOffice and M&O Contractor:

ANL-West is moving the 218 cylinders (installedprior to I978) to a
cathodicallyprotectedsite over the next four years.

ii ,, .,,. , .

Block #8: To the best of your collectiveabilities,describe the potential
types of consequence(s)of this vulnerabilityif left uncorrected:

Potentialcontaminationto environment.

,. ,,,

A-3



...... VULN,E_e,!LITYO,EVELOPM,ENT,FORM ..... (PageA-4},
Vulnerability# ID.A.2.1 Site: INEL

Date: October 21, 1993 Facility: RadioactiveScrap and
Waste Facility (RSWF)i ,i L I I I H, ,,

B]ock#9: To the best of your collective abilities,describe abilities,
suggestor recommendthe most rational fix to this vulnerability:

Monitor soil for cootaminants.

. natU...re ,-,i,,,_=, ,, ,S,!_n,,ature,,,,,,TeamLeader ...

A-4
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VULNERABILITYDEVELOPHENTFORM (Page A-5)i ,ll ,i ill _ l llllrl, i , -- i it ,,,,, ,,,r.......

Vulnerabilit_# ID.A.5.I Site; INEL ......................... II I

Date: October 21, 1993 Facility: Zero Power Physics
Reactor (ZPPR)

'I lillillli _ Hrirl _li 'ililiililiiii"illlii li iiiiiI i

Block #I: Title of Vulnerabi!itv

Potentialradioactivereleases from cladding separationfrom fuels stored
in ZPPR storagevault.

i i ill liH=|ll lii i i i i I i i i ill ii li I i fill I i ii

BJ.Q_I3JL.t?..L ExecutiveSummary of Vulnerability

A large inventoryof plutonium and enriched uranium fuels which were
slightly irradiatedin ZPPR are being stored in the ZPPR storage vault.
Many of the stainless steel clad uranium fuels have corroded,leading to
bulging and breachingof the cladding. Although the fission product
content of the fuels is negligible,the corrosionincreasesthe probability
of worker exposure to uranium contaminationor ingestion,and increasesthe
risk of a uranium fire.

Describe conditions or symptomswhich portend or imply a
potentialES&H vulnerability:

Approximately3000 kg plutonium and 2000 kg 93% enriched uranium are stored
in the ZPPR storagevault in approximately60,000 plutoniumand uranium
plates and rods clad in stainless steel. The fuels were very slightly
irradiatedduring physics tests in ZPPR and contain negligible quantities
of fission products. ZPPR is in non-operationalstandby, but the fuels
must be stored indefinitely. Approximately1!5%of the uranium metal plates
(about 1900 of 7700 total) have corroded,leading to visible bulges in the
cladding and, in some cases, breaching of the cladding. All of the fuel
pieces are contained in sealed, cast-aluminumcanistersplaced in
reinforced,boron-impregnatedconcrete bins. Dry nitrogen cover gas and
variousgetters and dessicants have been placed in the canisters containing
the uraniummetal plates in an effort to retard corrosion. The plutonium
plates and rods have not experienced similarcladding failures although
plutoniummetal is more reactive to air and moisture than is uranium metal,
presumablybecause a more effective cladding and sealingprocess was used
for the plutoniummetal plates. The bulging and breachingof the uranium
claddingis probably due to the reaction of uraniummetal with air and
water vapor to form uranium oxide, uranium hydride and possibly hydrogen
gas.

A-5
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....................... VULNERABILITY,DEVELOPMENT,FORM......... _Pa,ge A-6)

I -V..uln.era.b..!.lity.# ID.A...,S..1...... Site: INEL....... .

Date" October 21, 1993 Facility: Zero Power Physics
.................................. Reactor..(ZPPR)............

B.l_ck#4: Identify adverse conditioncategory(s)(criticality,release of
fission product or hazardousmaterial,direct exposure,or institutional
failure) that could result from the conditionsand symptomslisted above,
and explain reasoning:

The corrosion in the stainlesssteel clad uraniumplates and the need for
inspection and remedial actions increasesthe worker exposure to uranium
contaminationand inhalation. The probabilityof a uraniummetal fire in
the vault or in the adjacent workroom is increasedby the presenceof
exposed uranium metal, uranium hydride and hydrogen. A uraniummetal fire
could, in turn, involve adjacentplutoniumfuel pieces, resultingin
plutonium release to the room.

ii . i lllll11111iii ii iiiii , i i - -- .......

_Block#5: Identifywho or what is potentiallyaffected (environment,
public health and safety, or worker health and safety)and explain
reasoning:

The risk to worker safety and health is increasedby the possibilityof
uranium release from breached fuel elements,and by the increased
probabilityof metal fires. Significantreleasesto the environmentwould
be prevented by the confinementprovidedby the concretebins, the concrete
vault room, and the ventilationsystemwhich contains a sand bed filter and
HEPA filters in series for removal of particulatecontaminationfrom the
exhausted air.

............. iiii i ii jl i i i IIH _L iiiii lll|lllljlI I m|lll iiiiiii --

Blo_ck#6 (ODtiorla])"Describe urgencyof correctiveactiuns (if any). Use
<I year, I-5 years, and >5 years). Explainreasoning:

1-5 years. A program to periodicallyinspectthe fuel and re-encapsulate
in inert canisters is underway. Existingradiologicalsafety programs
adequatelyprotect the workers. A long-termsolutionto the corrosion
problem should be developed and implemented.

_ i i ii i,i i ii,iii i _ ii , iiii _ |i _ - --

Bl¢ck #7 (Ootiona!);.Additionalcomments,views, or plans by the Site
Operations Office and M&O Contractor:

, ,,,, __ -............ _ ...._ .... _ ,,, _ ,=,.. , ,i,i ,, --

Block #8: To the best of your collectiveabilities,describe the potential
types of consequence(s)of this vulnerabilityif left uncorrected-

Potentially,an unacceptablylarge number of the uranium fuels could be
breached, inerting procedurescould have limitedeffectiveness,leading to
a burdensome program to protect the workers.

,,,,

A-6
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..... VULNERABILITYDEVELOPMENTFORM (page_A:7)I I I I IIIIII I L r i ,1|11_1 i i il

- lVul,,nerab!ltty # ID.A:,5.! .... Site: !NEL _ ,_- , ....................

Date: October21, 1993 Facility: Zero PowerPhysics
.... _.......................:....... ,.... . Reactor {ZPPR) ,,

_J_Q.f,JS_.#_).LTo the best of your collectiveabilities,describeabilities,
suggestor recommendthe most rationalfix to this vulnerability:

ANL-Westand DOE shoulddevelopalternativeplansfor long-termdisposition
of the uraniumplatefuels. Reprocessingof the fuelsshouldbe
considered.

Li . i i iii 11ir ii _ __. ii ii ii IN ,,lll 1111111 1 Ill: ] iii ii I III i I

Signature, T,e,amMember " Signature,- -.... ' .............
' " ' V -- '"1 _ - I I "11IN _ lib JIUlII _ [ rl II1'
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VULNERABILITYDEVELOPMENTFORM

VulnerabJltt # ID.A.5.2 Site: INEL

Date: October21, 1993 Facility:ZeroPowerPhysics
Reactor

Bj_Q.f,]L_LI.LTil;leof Vu]ner_bilitv

Lack of approvedpath forwardforultimatedisposalof ZPPR fuel storedin
ZPPR storagevault.

Block#2: Exe(;ut)veSummaryof Vulnerabilltv

A largequantityof very slightlyirradiatedplutoniumand uraniumfuelsis
storedin the ZPPR storagevault. The materialhas beenin storagefrom 2-
20 years. ZPPR is in operationalstandbystatus. In the eventthat ZPPR
is not restarted,no long rangeplanexistsfor the ultimatedisposalof
the fuel,leadingto the possibilitythatthe fuelwill continueto
degrade,compllcatlngultimatedisposal.

Describeconditionsor symptomswhichportendor implya
potentialES&Hvulnerability:

Approximately3000 kg plutoniumand 2000kg 93% enricheduraniumare stored
in the ZPPR storagevaultin approximately60,000platesand rods clad in
stainlesssteel. The fuelswere slightlyirradiatedduringphysicstests
in ZPPR and containnegliglblequantitiesof fissionproducts. ZPPR has
been in non-operationalstandbyfor two years. Someof the fuelshave been
in storagefor possiblereusein ZPPR fornearlyZO years. Some of the
uraniumplatefuelshavecorroded;this issueis addressedin a separate
vulnerability#1D.A.5.1.

The ZPPR may be reactivatedto supportthe IntegralFastReactorprogram,
in whichcase someof the testfuelswouldbe neededfor physics
experiments.However,no long-termdisposalplan existsfor ultimate
disposalof the unusedfuels. Therefore,the storageperiodin the ZPPR
storagevaultis indefinite.

B]ock#4: Identifyadverseconditioncategory(s)(criticality,releaseof
fissionproductor hazardousmaterial,directexposure,or institutional
failure)thatcouldresultfromthe conditionsand symptomslistedabove,
and explainreasoning:

While storageof the ZPPR fuelsin the storagevaultis adequatetemporary
storage,thereis no permanentpathwaydefinedfor the ultimatedisposalor
recycleof thesefuels. This is a long-termplanninginadequacy.

Block#5: Identifywho or what is potentiallyaffected(environment,
publichealthand safety,or workerhealthand safety)and explain
reasoning:

The currentpotentialimpactto workersafetyis small,but long-term
storagein the existinglocationcouldleadto fueldegradationwith
increasedpotentialforworkercontaminationor irradiation.

A-9
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VULNERABILITYDEVELOPRENTFORN , (Page A-IO)ii 1. r " 11111 i i1111 ,,fllllll, i11111 11 111 ,i lllU i 1111111 IL I 111IIII j

- IV,,.u]ner,.ability # ID.A,,,..,,5.2 site' ,,,,INEL...............

Date: October Zl, 1993 Facility: Zero Power Physics
............. ..... Reactor (Z.PPR)

BIQck #(}(ODtiQnal); Describe urgency of correctiveactions {if any). Use
<I year, I-5 years, and >5 years). Explain reasoning:

1-5 years. Within I-5 years the future of the ZPPR and the consequent need
for the storedZPPR fuels should be determined. In that period it is
reasonableto assume that a contingency plan for ultimate disposal of the
fuels could be developed. Implementationof the disposal plan would be
beyond 5 years.

. i , ii ,i,i

Block.#7 (Ootional): Additional comments,views, or plans by the Site
OperationsOffice and M&O Contractor:

i,,,, ii ii ,,, __ . , L i,, ,• ,,, ,,,, , i, ,,

Block #8: To the best of your collective abilities,describe the potential
types of consequence(s)of this vulnerabilityif left uncorrected:

The potentialconsequencesare that the fuel may continue to degrade with
the resultthat removal, packaging, and transportof the fuel to the
ultimatereprocessingor disposal site will involvegreater risk to the
workers and to the public.

,,,.,,,i , -- ,,,, i ..,,ii , ,,,, ,,,,,, ,,,, , •....

Block #9: To the best of your collective abilities,describe abilities,
suggestor recommendthe most rational fix to this vulnerability"

DOE shoulddevelop,with the assistance of ANL-Westand other contractors,
and long-termplan for ultimate disposal of the ZPPR fuels.

-- i ,, _ ,. ..,, ',

.. ._,.... S.i.,gnature,Tearn,Leader' ' .
!

A-IO



I'I III _ l'lll"l ' ' I 'I I I I J H[_ I I

VULNERABILITYDEVELOPHENTFORN ........(Page A-11)
I

Vulnerability # ID.E.1.1 Is t,: INEL ..............

Date:.......October 18, 1993 L , I Facility: TAN ,.........................

Block #I; Title of Vulnerability

Corrosionmonitoring inadequate at TAN.

Executive_;ummaryOf Vqlnerability

EG&G does not have corrosion coupons installedat TAN. These are necessary
to assess the extent of corrosion/stresscorrosionwhich may be occurring
to stored fuel elements. Fuel elements/bundlesare not removed for
evaluations(visual),so some areas are not evaluated. Must rely on
coupons.

B!o_k #3: Describe conditions or symptomswhich portendor imply a
potentialES&H vulnerability"

Fuel elements/bundlesare only visually inspectedfrom above and they
cannot be fully inspected.

, , ,u, i,,i, i i , ,, ,, -- -- --

Block #4" Identifyadverse condition category(s}{criticality,release of
fissionproductor hazardousmaterial, direct e^posure,or institutional
failure)that could result from the conditionsand symptoms listed above,
and explainreasoning"

Releaseof fissionproduct.

Block #5: Identifywho or what is potentiallyaffected (environment,
public health and safety, or worker health and safety)and explain
reasoning:

Worker health and safety of people in close proximityto stored fuel.
, , , i i - ,,,,', ,,

Block #6 (Optional)" Describe urgency of correctiveactions (if any). Use
<I year, I-5 years, and >5 years). Explain reasoning:

< I year. Installcorrosion monitoring coupons.

Block #7 (Optional)" Additional comments,views, or plans by the Site
OperationsOffice and M&O Contractor"

Block #8; To the best of your collective abilities,describe the potential
types of consequence(s)of this vulnerabilityif left uncorrected"

Not maintainingALARA.
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VULNERABILITYDEVELOPNENTFORM (Pa9e A-12)

Vulnerabilit_# ID.E.I.I Site" .IN.EL

Date: October 18T 1993 .. Facility: TAN .....

Block #9: To the best of your collectiveabilities,describe abilities,
suggest or recommendthe most rational fix to this vulnerability:

See # 6.

i i i .lllli

Sic,lnature - Si_Inature.,......Team Leider .....
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VULNERABILITYDEVELOPMENTFORR leA-13

Vulnerability# ID.E.I.2 Site: INEL, EG&G Idaho

Date: October 22, 1993 Facility: Test Area North Storage
Pool

i

Block #I: Title of Vulnerability

Lack of Leak Detection and Leak Trendingof Test Area North (TAN) Storage
Pool Water Inventory.

Block #2: ExecutiveSummary of Vulnerability

The TAN Storage Pool was designed withouta leak detectioncapability to
standardsand codes in effect at the time of construction,and does not
meet the requirementsexisting today. Deficienciesexist in seismic design
and a pool liner is not installed.

Draining the water inventorydue to a pool failure incidentpresents a
vulnerabilityto the environment in the releaseof fission products. The
public health and safety would be jeopardized,if the presentlylow Curie
content increasesdue to corrosiondamage to the fuel that could result in
potentiallysignificantreleases of radionuclidesto the environment.
Potentialworker exposure during recoveryactionswould impactworker
safety due to the radiation field from the exposed fuel.

Block #3: Describe conditions or symptomswhich portendor imply a
potentialES&H vulnerability:

The TAN Storage Pool and related facilitieswere constructedabout 40 years
ago. The facilities suffer from a number of deficienciesin comparison to
requirementsfor new facilities. The pool is made of unlined concrete, and
is not in compliancewith the leak detectionand leak control requirements
specifiedin DOE Order 6430.IA. Accordingly,all of the spent nuclear fuel
and relatedmaterials are to be removedfrom the storagepool into dry cask
storage. The final disposition of the spent nuclear fuel is presently not
known.

The storage pool level is monitoreddaily and a level indicationsystem was
designed, but not presently installed. This would enable the monitoring of
pool level for potential leaks as evidencedby decreasinglevels. A recent
engineeringstudy has analyzed evaporationrates and the total water
inventorydynamics of the pool. The collecteddata suggestedthat the
presentwater loss in the pool representsnormal evaporativelosses. It is
estimatedthat water inventory leaks above the typicalmonthly make up of
about 1000 gallons could be determinedwith appropriatetrending using the
baselinedata already collected.
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VULNERABILITYDEVELOPMENTFORM (Page A- 14)

Vulnerability # ID.E.1.2 Site" !NEL, EIG&G Idaho

Date: October 22, 1993 Facility. Test Area North Storage
Pool

Block #4: Identifyadverseconditioncategory(s) (criticality,releaseof
fissionproductor hazardousmaterial,direct exposure,or institutional
failure) that could result from the conditions and symptoms listed above,
and explainreasoning"

Radioactivityof the pool water is monitored and is about 10.3(mu)Ci/ml,
or 3 Ci over the total volume of the storage pool. The specific isotopic
compositionof the activationand fission products present in the pool is
not determined. If the Curie content increasesdue to corrosiondamage to
the fuel coupledwith increasingleakage, than significantreleases of
radionuclidesto the environmentcould occur.

Block #5: Identifywho or what is potentiallyaffected {environment,
public health and safety, or worker health and safety) and explain
reasoning"

This vulnerabilityaffectsthe environmentthrough the release of fission
products present in the storagepool. It potentially impactsworker safety
as a result of the possible exposureduring recovery actionsas a result of
the radiationfield from the exposedfuel. The remediationactivities
associatedwith any recoveryprogramrelated to soil contaminationcould
require large resourcesand significantadversepublic reaction.

i,

Block #6 (Optional): Describeurgency of corrective actions (if any). Use
<I year, I-5 years, and >5 years). Explain reasoning"

I-5 years

Small leaks are difficultto detect, however, a significantleak could
occur anytime. The urgencyof this vulnerability is classifiedas 1-5
years.

Leaks due to a seismicevent depends on the frequency of exceedance of the
design basis earthquake,which is estimated to be low, thus the urgencyof
that vulnerabilityis classifiedas >5 years.

Block #7 (Ootional): Additionalcomments,views, or plans by the Site
OperationsOffice and M&O Contractor"

,mlll i

Block #8: To the best of your collective abilities,describe the potential
types of consequence(s)of this vulnerabilityif left uncorrected:

Adversepublic reactionto damage to the environment and eventual cleanup
costs. Worker safety would be impacted as a result of possible exposures
during recoveryactionsdue to the radiation field from the exposed fuel.

A-14



............ i , ',,.,=,,, ,,,,.,,,, i, " ' i ,if ,i ,,,,,,,.,i' , ,",I'' ,,., , , ......,, ,' ' ", " "", ' ,IP,II

VULNERABILITYDEVELOPMENTFORM ..... (Page A-15)

Vulnerabilit_ # ]D.E.1.2 Site: INEL, EG&GIdaho

DaLe: October 22, 1993 Facility: TesL Area North Storage
Pool

Block #9: To the best of your collective abilities, describe abilities,
suggest or recommendthe most rational fix to this vulnerability:

Implementa trending programthat will detect any water loss in the storage
pool. If leakage is found use the informationobtained to evaluate the
impact of the leakage and adjust schedules for moving fuel out of the pool.

Signature,Team Member Signature,Team Leader,,= ,, , , , , ,, , ,, , , P i
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VULNERABILITYDEVELOPMENTFORM (Page A-17)

Vulnerabilit_ # ID.E.I.3 Site" INEL .. .......

Date: October 21, 1993 Facility:TAN Pool _ _II' I' ' 'Tr I Ifllr ' ,_ ' ............ ,,,,

Block #1: Title of Vulnerability(Title begins by identifying/namingthe
inadequacy and ends with identificationof the facility [20 words or
less].)

Long Term Ownershipof TAN Pool and Dispositionof ResidualRINM Inventory.
i,Jilli i . ulH i

Block #2" ExecqtiveSun1_aryQf Vulnerability

The current mission of the TAN pool is the temporarystorageof RINM. The
TAN pool was not designed for the long term storageof RINM. A five year
program to remove and to transfer the majority of the pool inventory (TMI
fuel debris) is expected to commence in FY 94. At the end of this program
and without further institutionalplanning,a residual inventoryof RINM
will remain in the pool. The lack of programmaticownershipat that point
could result in no clear ownership of the facilityand a de facto mission
of continued temporarystorage of the residualRINM inventory(LOFT and
commercial assembliesand pieces).

i i i ii ii lu i i. i

Block #3" Describe conditionsor symptomswhich portendor imply a
potential ES&H vulnerability:

In the absence of future programmaticownership,potentialshortfallsin
the levels of surveillanceand preventativemaintenanceof the facilities
would occur. As an example of a facility currentlyin this status, see
Vulnerability # ID.E.4.2.

i Jlw i i ,i

Block #4" Identifyadversecondition category(s)(criticality,release of
fission product or hazardousmaterial, direct exposure,or institutional
failure) that could result from the conditions and symptomslisted above,
and explain reasoning"

Potential institutionalfailures,e.g.,to provide adequate surveillanceand
maintenance, could arise.

ii ii i i,n.il .ii

Block #,5" Identifywho or what is potentiallyaffected (environment,
public health and safety,or worker health and safety) and explain
reasoning"

A release to the environmentcould resultingfrom undetectedpool leakage
is a potential event that might occur if adequatesurveillanceis not
performed.

lull lull Jiu. I

Block #6 (Optional)" Describe urgency of correctiveactions (if any). Use
<1 year, 1-5 years, and >5 years). Explainreasoning-

Institution planningwithin I to 5 years to ensure an orderlytransition in
mission of the facility beyond its presentmission.
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VULNERABILITYDEVELOPNENTFORM (Page A,18)
i i i i i H i. iiiii i

I

....Vulnerability# ID.E.!:3 .... ! Site: INEL...........................

O..a.t.e;October 21, !993 i 'IFaclllt_:-TAN Pool

Blo{k #7 (Optional): Additionalcomments,views, or plans by the Site
OperationsOffice and M&O Contractor:

I I il I ill] [ITflBTI II II I IIIII III I I II

Block #8-" To the best of your collective abilities,describe the potential
types of consequence(s)of this vulnerabilityif left uncorrected:

If an environmentalreleasewere to occur, increasedworker exposure would
be incurredin the restoration.

i iiii ii i i i i ii ! i iii ii i ii i

Block #9: To the best of your collective abilities,describe abilities,
suggestor recommendthe most rational fix to this vulnerability:

All RINM should be removedfrom the facility.

i_tnature, ,earn Membe /O//Z'//_.............. Signature, Team Leader
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VULNERABILITYDEVELOPHENTFORM......... _(Page A-19)
I

i

Vulnerabilit # ID.E.I.4 I Site: Test Area North (TAN)

Date: October 20 19 IFacilit_,:TAN 607 'IIIFI '

Block #I: TLitleof Vulnerability

PotentialDeficiencyin SeismicDesign of TAN 607 Basin.

BJ.Q.¢_._#._LExecutiveSummarvof Vulnerability

The TAN storagepool is nearly 40 years old and does not meet the current
seismicdesign criteria. If a earthquake with a ZPA of 0.i9 g or greater
occurs at the site, it could fracture the pool wall and drain the pool
water completely. The stored TMI-2 core debris could be exposed due to
loss of pool water. The consequencesof this direct exposure from
uncoveredfuels in the storage basin and loss of pool water may not be
covered by the currentauthorizationbasis.

Block #3: Describe conditionsor symptomswhich portendor imply a
potential ES&H vulnerability:

Risk to the worker,general public, and environment as a result of seismic
initiatedaccidentsequencesare of concern. It is estimatedthe direct
radiationlevel at the pool wall-side would be in the range of 1.5 to G.9
rad/hr, if the materialsin the storage basin were uncoveredas a result of
draining of the pool water. Even through the rate of radiation is
relativelylow, it is a health concern for workers working at the pool
site. The other concernswould be the public health, safety, and soil
contamination.

Block #4; Identifyadverseconditioncategory(s) (criticality,release of
fission productor hazardousmaterial, direct exposure,or institutional
failure)that could result from the conditions and symptomslisted above,
and explainreasoning:

Direct exposurefrom uncoveredfuels in storage basin. Release of fission
products from storagebasin. Contaminationof soil.

Block #5: Identifywho or what is potentiallyaffected (environment,
public health and safety,or worker health and safety)and explain
reasoning:

Worker due to direct radiationand fission product release. General public
due to fissionproduct release. Environmentdue to fissionproduct release
and soil contamination.

,i
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VULNERABILITYDEVELOPMENTFORM ,,, (Page A-20)IIII .............. ]Ill II :a|lm _

Date: October 20, ..... Fa,.t'Jl_ TAN607 .....................

Block #G (OotJonal): Describe urgency of corrective acttons (tf any). Use
<1 year, 1'5 years, and >5 years). Explatn reasoning:

> 5 years. Even through the probability of a setsmtc event of a ZPA of
0.19 g or greater is relatively low, the consequence tn terms of the direct
radiation associated with dratntng of basin water, soil contamination, and
publtc perception to DOEmtssJon warrant the consideration of compensatory
measures and correctJ ve actions.

ii Iiiii i i iiiii iiiii i i i J II ill illlllllllliUll -- jl I i ii ii ii ii illl i

Block #7 (Oottonal): Additional comments, vtews, or plans by the Site
Operations Office and M&OContractor:

A seismic analysis with current criteria should be performed. Until the
analysis is completed and consequences and concerns as described above are
discounted, it would be prudent to consider corrective measures to prevent
or mitigate the consequences associated with such sequences.

ii i ii i i r I i I I ii i i i i

Blgck @8: To the best of your collective abilities, describe the potential
types of consequence(s) of this vulnerability if left uncorrected:

See response to Blocks #4 and #5.
_ i i ii i i i i i j i i i,, IIHI i i

_J.QgJS.JL__LTo the best of your collective abilities, describe abilities,
suggest or recommendthe most rational fix to this vulnerability:

Wet storage facilities are not designed for long term storage of SNF.
Deficiency in setsmtc design will increase the risk of failure of pool wall
under seismic loads. It is suggested relocation of materialsfrom storage
basin to dry storage be considered as one of the corrective actions.

g -,.._t
ii ii i i i ,el - --

........ ...............
! gn_e--S| , Team MemberO ' Signature,_'Team ,Leader. I I I _ _. I I IIII'
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VULNERABILITY DEVELOPMENTFORM , (PageA-Z1). - ii L INIlllll I I hi|n! I_l_ rr 11,,r.llnrwll,_], _ In INI I Ill

Vu,!nertbt] tt _ ID.E.3.1 Site: INEL

Date: October is, 1993 I Factltty: HTRJI Illlllllll L_l I UIIIIIIIIIII ........ mill -- I IIlll "

Block #I; T,Jtle of Vulnerabll!tv

Corrosionmonitoringinadequateat MTR (EG&G).
._ iiiii i iiii i ii i ,,| i ii i i i llr iiiii I iiiii 1

_Ll.g£JLJ@3,._ExecutiveSugary of Vulnerabllltv

EG&Gdoes not have corrosioncouponsinstalledmt MTR. Theseare necessary
to assessthe extentof corrosion/stresscorrosionwhichmay be occurring
to storedfueleleMnts. Not ill fueleleMnts/bundlesare reaved for
evaluations (visual), so someareas are not evaluated. Must rely on
coupons.

i r i _ irlmll I iiiile i )rllll I IIIIIILI I Ill III II I IIII III I I inl ii ..... i

Describe conditionsor symptomswhichportend or implyaES&H vulnerablIIty:

Fuel eleMnts/bundlesare onlyvisuallyinspectedfromaboveand they
cannotbe fullyinspected.

_ irrll lllllmllfi ii iii _inl iii gimH|ll iiii - iiii iiii rllrl|ii iiiii --

L).gKJLL4._Identifyadverseconditioncategory(s)(criticality,releaseof
fissionproductor hazardousmaterial,directexposure,or institutional
failure)that couldresultfrom the conditionsand s_ptoms listedabove,
and explainreasoning:

Releaseof fissionproduct.
,,,, ,, i, i ii iiiiiii - ........ iii ii ]lllll i imll, ii ilrll r -- _

_J.g_J$_j_._Identifywho or what is potentiallyaffected(envlronmnt,
publichealthand safety,or workerhealthand safety)and explain
reasoning:

Workerhealthand safetyof peoplein closeproximityto storedfuel.
iii iiii iiiiii iiii i iiii !l ii ii llllmlll ii II

Block#§ (Ootional)"Describeurgencyof correctiveactions(if any). Use
<I year, 1-5years,and >5 years). Explainreasoning:

< I year. Installcorrosionmonitoringcoupons.
) m I I II, II lllllI ill| _

Block#7 (ODtlonal_ Additionalco_ents, views,or plansby the Site
OperationsOfficeand M&O Contractor:

i iii iii iiiii i i iiiii___ --

Block #8: To the bestof your collectiveabilities,describethe potential
typesof consequence(s)of this vulnerabilityif leftuncorrected:

Not maIntaInIng ALARA.
.... m II I i iiiiiiii iiiii IIIIm i Ul I nnll --
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VULNE_BILII_ DEVELOPMENTFORM (Page A-22)........... ii L I II I I I II nll_ i Tr I L I I I ,,,,,,,,,._.,,

Vulnerability # ID.E.3.1 Site: INEL
__ [ IT iii i[111111 I III I I I IIIII IIIIIIIII i II I1 iii

Date: October 18, 1993 Facility: HTR

Block #9: To the best of your collectlve abilities, describe abilities,
suggest or recommendthe most rational ftx to thts vulnerability:
See # 6.

IlJl U I IIII ....... , IlJllJll 1111111! Jl I ,,,,,llr II11 : I i11 J l r i ilmnl,m

P
islg n ............... Team Leader ......

Signature, Te!__ber , , ature, .......
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........ .......... VULNERABILITYDEVELOPHENTFORH _PageA-23)- :i_ r i i iN --- l .... . __ ]:i.,_ui _........ ii I[lll]

..............l,,,,Site; [NEL, ,,,EG,&G,,ldaho............VUl] nerab__i ]ii!ty _# ID. E.3.,,2

Date: October22, Ig93 IiFacility:MaterialTest Reactor
rlI Canal.....ii ..... IIIiii 111illaI ....il ( UlIIII "I I I

IDj.Q_qJ_._tj.LTitleof Vulnerabllltv

Lack of Leak Detectionand LeakTrendingof MaterialTest Reactor(MTR)
CanalWater Inventory.

m'U..... IIImlllml II I I II I "_- rl -- • i rill [ I _ , Ill m m IIIII rHmlllll i IIII lit i iii I III

Executive_Summarvof Vulnerability

The HTR Canalwas designedwithouta leakdetectionandn_nltorlng
capabilityto standardsand codesin effectat the timeof construction,
and does not meet the requirementsexistingtoday. Deficienciesexistin
seismicdesign,however,a stainlesssteelpool lineris installed.

Drainingthe water inventorydue to a pool failureincidentpresentsa
vulnerabilityto the environmentin the releaseof fissionproducts. The
publichealthand safetywouldbe jeopardized,if the presentlylow Curie
contentincreasesdue to corrosiondamageto the fuelthatcouldresultin
potentiallysignificantreleasesof radlonuclldesto the environment.
Potential worker exposureduring recovery actions would impact worker
safety due to the radiation field from the exposedfuel.

] ii i IN Ill _ I I Ill lille I IN i Ilml I I . i i Ullll i i i IN II I IN II I IN -L ii rl Ill mml

Block#3; Describeconditionsor symptomswhichportendor implya
potentialES&H vulnerability:

The HTR Canaland relatedfacilitieswere constructedabout40 yearsago.
The facilitiessufferfrom a numberof deficienciesin comparisonto
requirementsfor new facilities.The pool is madeof stainlesssteellined
concrete. The canalhas experiencedleakagesin the past. A canal
bulkheadwas weldedin placeto isolatethe unlinedportionof the canal.
Therehas been no knownleakagesincethe installationandweldingof the
bulkhead. The finaldispositionof the spentnuclearfuel is presentlynot
known.

The HTR Canallevelis periodicallymonitoredand a largeleakagewouldbe
detectedas evidencedby decreasinglevels. However,waterleveltrending
Is not done to monitorsmallleakagerates.

Hill II II II II I IIIIII III I I ] )i i .... i i

Block #4:11 Identifyadverseconditioncategory(s)(criticality,releaseof
fissionproductor hazardousmaterial,directexposure,or institutional
failure)thatcouldresultfromthe conditionsand symptomslistedabove,
and explainreasoning:

Grossradioactivityof the poolwater is monitoredis presentlyvery low.
If the Curiecontentincreasesdue to corrosiondamageto the fuel coupled
with increasingleakage,thansignificantreleasesof radionuclldesto the
environmentcouldoccur.

iii -- _ i i i ,lll iii iii , i I ii
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VULNERABILITYDEVELOPRENTFORM (Page A-24)" - I I I I I I Illll r rlrl __ I __ i rllll ___ _ I __ IN I I _ _ L

....Vulnerability # ..ID..E.3.2 ........ S!.te: [NEL,,EG&GIdaho_ . .

Date: October 22, 1993 Facility: Matertal Test Reactor
Canal

iii,,,i ill Nil I millI i i i ] IIim jlmmlmll [i I m iiii ,m ill - " i ] l] i IImllII I I I mmmim, ,, ,,,,,.........

Block#5: Identifywho or what is potentiallyaffected(environment,
publichealthand safety,or workerhealthand safety)and explain
reasoning:

This vulnerabilityaffectsthe environmentthroughthe releaseof fission
productspresentin theMTR Canal. It potentiallyimpactsworkersafetyas
a resultof the possibleexposureduringrecoveryactionsas a resultof
the radiationfieldfromthe exposedfuel. The remediationactivities
associatedwith any recoveryprogramrelatedto soil contaminationcould
requirelargeresourcesand significantadversepublicreaction.
_ i i ii i ,iiN , , llml I II llIN i,l ll,i II ,.Ira, I r,l,i i i II

Block_#6 (Optional):Describeurgencyof correctiveactions(if any). Use
<i year, 1-5years,and >5 years). Explainreasoning:

I-5years

Smallleaksare difficultto detect,however,a significantleak could
occuranytime. The urgencyof thisvulnerabilityis classifiedas 1-5
years.

Leaks due to a seismic event dependson the frequency of exceedanceof the
design basis earthquake, which is estimated to be low, thus the urgency of
that vulnerabilityis classifiedas >5 years.

i __ ml I iiii ii mill iml,l I i . -

Block#7 (Ootiona]):Additionalcomments,views,or plansby the Site
OperationsOfficeand M&O Contractor:

i m I i !iii iimliii i i ,iiii lUll IIIIIII I i,iiiiiillmll I

, _B_l.oJ?JsJ_iLLTo the bestof your collectiveablllt_es describethe potential
typesof consequence(s)of thisvulnerabilityif left uncorrected:

Adversepublicreactionto damageto the environmentand eventualcleanup
costs. Worker safety would be impacted as a result of possible exposures
during recovery actions due to the radiation field from the exposed fuel.

i iii ii ii i iii L imam iii _ ii mill ii ii i

Block#9: To the bestof yourcollectiveabilities,describeabilities,
suggestor recommendthe mostrationalfix to this vulnerability:

Implementa trendingprogramthatwill detectanywaterloss in the MTR
Canal. If leakageis founduse the informationobtainedto evaluatethe
impactof the leakageanddeterminethe appropriatedispositionof the
spentfuel.

_ iiii _ i i iii | ii i i jl ii

-- iiii iii

TeamMember $'tgnal:ur'e, ieam LeaderllllSignature,llll iii i ,. ii ll_rll ,iii iii IMIII i ii i......
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VULNERABILITYDEVELOPNEICrFORN .........(Page A-25),,,,,,,,,-,,,,, ,,, ,,,,,,,, , i

Vulnerabtltt # ID.E.3.3 Site: INEL

Date: October Zl 1993 Faciltt : MTRCanal

Title of V_llner_blltty

The MTRCanal has no clear DOEownership: it is on orphan facility.

Executive Summary9f Vulnerability

The MTRcanal originally supported the operation of the MTR. Subsequently,
this facility provided support to PBF experimentation. The HTR canal now
provides temporary storage for PBF fuel and variety of fuels tested in the
PBF. The MTRcanal currently has no mission and no clear ownership.

Block #3; Describe conditions or symptomswhich portend or tmply a
potential ES&Hvulnerability:

Current support, for the limited surveillance and preventative maintenance
operations that is being preformed, is not funded. Facility walkdown and
interviews with cognizant staff revealed no indication of eminent hazard.
However, the potential exists for near ten shortfall in surveillance and
maintenance of the facility, until the fuel can be transferred to a long
term storage facility.

Block #4: Identify adverse condition category(s) (criticality, release of
fission product or hazardous material, direct exposure, or Institutional
failure) that could result from the conditions and symptoms listed above,
and explain reasoning:

A portion of the fuel stored at the MTR canal is sealed in aluminum
containers. High water quality at the NTR canal has controlled container
corrosion. Loss of water quality will enhance corrosion and will lead to
container failure. Exposed fuel will result in fission product release to
the MTRcanal.

Block #5; Identifywho or what is potentially affected (environment,
public health and safety,or worker health and safety) and explain
reasoning:

Elevatedfissionproductconcentrationsin the MTR canal could result in
increasedworker exposure.

Block #6 (Ootional): Describe urgency of corrective actions (if any). Use
<I year, 1-5 years, and >5 years). Explain reasoning:

<I year. ??

Block#7 (Ootional)" Additional comments, views, or plans by the Site
OperationsOffice and M&O Contractor:
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VULNERABILITYDEVELOPMENTFORM (Page A-26)

Vulnerabilit2 # ID.E.3.3 !Site- INEL

I

Date: October Zl, !9 93 I Facility: MTRCanal

Block #8: To the best of your collective abilities, describe the potential
types of consequence(s) of this vulnerability if left uncorrected-

Elevated worker exposure during maintenance, fuel removal and D&D.
i

Block #9: To the best of your collective abilities, describe abilities,
suggest or recommend the most rational fix to this vulnerability-

PK _ _-,_
Signature, Team Member Signature, Team Leaderiiii
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VULNERABILITYDEVELOPMENTFORM (Page A-27

Vulnerability# ID.E.4.1 Site: INEL

Date" October 18, 1993 Facilit,: ARM
i i I ii '

Block #I.:.Title of Vulnerabilit.y

Corrosionmonitoring inadequateat ARM (EG&G).

Block #2: Executive Summary of Vulnerability

EG&G does not have corrosion coupons installedat ARM. These are necessary
to assess the extent of corrosion/stresscorrosionwhich may be occurring
to stored fuel elements. Fuel elements/bundlesare not removed for
evaluations (visual),so some areas are not evaluated. Must rely on
coupons.

Block #3: Describe conditions or symptomswhich portendor imply a
potential ES&H vulnerability:

Fuel elements/bundlesare only visually inspectedfrom above and they
cannot be fully inspected.

Block #4: Identify adverse conditioncategory(s)(criticality,release of
fission product or hazardousmaterial, direct exposure,or institutional
failure) that could result from the conditionsand symptomslisted above,
and explain reasoning:

Release of fission product.

Block #S" Identify who or what is potentiallyaffected(environment,
public health and safety, or worker health and safety)and explain
reasoning-

Worker health and safety of people in close proximityto stored fuel.

Block #6 (Ootional)- Describe urgencyof correctiveactions (if any). Use
<I year, i-5 years, and >5 years). Explain reasoning-

< I year. Install corrosion monitoring coupons.

Block #7 (ootional)- Additional comments,views, or plans by the Site
OperationsOffice and M&O Contractor:

Block #8" To the best of your collective abilities,describethe potential
types of consequence(s)of this vulnerabilityif left uncorrected:

Not maintainingALARA.
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VULNERABILITYDEVELOPHENTFORM (Page A- Z8)

Vulnerability# ID.E.4.1 Site: INEL

Date" October 181 1993' Facility: ARH i i

Olock #9: To the best of your collective abilities, describe abilities,
suggest or reco_end the most rational fix to this vulnerability.
See # 6.

i

k_
Signature, ,T__ _ CC _ _m_l_Signature, Team Leader ....
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VULNERABILITYDEVELOPMENTFORM e A-29

Vulnerabilit_ # ID.E.4.2 Site:INEL

Date: Facil it ',FRMFCanal
Irl "'

Block #1: Title of Vulnerability (Title begins by identifying/naming the
inadequacy and ends with identification of the facility [20 words or
less].)

The ARMF/CFRHFFacility has no programmatic ownership: it is on orphan
fact 1t ty.

Block #Z: Executive Summaryof Vu!nerability

The ARMand CFRMreactors are located in a single canal in the TRA-660
building. These facilities have no current or foreseeable programmatic
mission. The de facto mission of the canal is the temporary storage of the
contained RINH. The canal inventory consists of the cores of both fueled
reactors, one spare CFRMcore element and material remaining from several
experiments. The canal was not designed for the long term storage of RINM.
Defueling of the reactorsand transfer the fuel to a storage facility is
awaiting authorizationand funding.

Block #3: Describeconditionsor symptomswhich portend or imply a
potential ES&H vulnerability:

In the absence of programmaticfunding, scarce funds exists for
surveillanceand preventativemaintenanceof the facilities. Facility
walkdowns and interviewswith cognizant staff revealed no indicationof
eminent hazard. However,a TSR inspectionfor control rod cadmiummust be
postponed: presently,there are no trained fuel handlers. Furthermore,the
potential exists in the near term for an inadequate level of surveillance
and maintenanceof the facilityuntil the fuel can be transferredto a long
term storage facility.

Block #4: Identifyadversecondition category(s) (criticality,release of
fission product or hazardousmaterial, direct exposure, or institutional
failure) that could result from the conditionsand symptoms listed above,
and explain reasoning"

At least a portionof the fuel stored at the AFRM/CFRM canal is cladded in
aluminum. High water quality is necessaryto controlled clad corrosion.
Loss of water qualitywill enhance corrosion and can lead to clad failure.
Exposed fuel will result in fission product release to the AFRM/CFRM canal.

Blo_:k #5: Identifywho or what is potentiallyaffected (environment,
public health and safety,or worker health and safety) and explain
reasoning:

Elevated fission productconcentrationsin the AFRM/CFRM canal could result
in increasedworker exposure.
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VULNERABILITYDEVELOPMENTFORM ....... (Page A-30)

Vulnerability/ # ID.E.4.2 Site:INEL

Date" Faci 1,1! t_/:ARMF/CFRMF Canal

Block #6 (Optional): Describe urgency of corrective actions (if any). Use
<1 year, 1-5 years, and >5 years). Explain reasoning:

Surveillance and maintenance should be provided in < 1 year. Removal of
the RINM should be accomplished in 1 to 5 years, since the canal is not
designed for the long term storage of RINM.

,i ii i i , ,,,, ,,

Block #7 (Ootional): Additional comments, views, or plans by the Site
Operations Office and M&OContractor"

Block #8: To the best of your collective abilities,describe the potential
types of consequence(s)of this vulnerabilityif left uncorrected"

Elevatedworker exposure during maintenance,fuel removaland D&D.
i ,, ,,,,u ,, i i

Block #g: To the best of your collective abilities,describe abilities,
suggestor recommendthe most rational fix to this vulnerability-

U Si_Inature,Team Member Signature Team LeaderII, I_ I ' i i I T III I i III [ $ ,,i , .,,i i ,i,i .i.i II ] I i .U I
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VULNERABILITYOEVEI.OPNEHTFORM {Page A-31)_

.Vulnerabilit:/# ID.E.5.1 Site: INEL ..........

.Date: October 18, 1993...... Fac.ility: PBF i

Block #I" Title of Vulnerability

Corrosionmonitoring inadequateat PBF.

Block #2" Executive Summary of Vulnerability

EG&G does not have corrosion coupons installedat PBF. These are necessary
to assess the extent of corrosion/stresscorrosionwhich may be occurring
to stored fuel elements. Fuel elements/bundlesare not removed for
evaluations(visual), so some areas are not evaluated. Must rely on
coupons.

, ,,i, ,.=,,, ,, ,, L, ,,, ,, ,

Block #3.; Describe conditions or symptomswhich portend or imply a
potential ES&H vulnerability:

Fuel elements/bundlesare only visually inspectedfrom above and they
cannot be fully inspected.

, ,

Block #4: Identify adverse conditioncategory(s) (criticality,releaseof
fission product or hazardous material,direct exposure, or institutional
failure) that could result from the conditions and symptoms listed above,
and explain reasoning"

Release of fission product.

Block #5: Identify who or what is potentiallyaffected (environment,
public health and safety, or worker health and safety) and explain
reasoning"

Worker health and safety of people in close proximityto stored fuel.

Block #6 (Optional): Describe urgency of corrective actions (if any). Use
<I year, 1-5 years, and >5 years). Explain reasoning:

< I year. Install corrosion monitoring coupons.

Block #7 (Optional): Additional comments,views, or plans by the Site
OperationsOffice and M&O Contractor:

B!o(;k.#B" To the best of your collectiveabilities, describe the potential
types of consequence(s)of this vulnerabilityif left uncorrected:

Not maintainingALARA.
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VULNERABILITYDEVELOPMENTFORM
, ,,.,,, , , J,. ii i ,i . i

I

Vulnerability # ID.W.I.I................ !site: INEL

Date: October 20!1993 . IFacilit : CPP-603 Basins

Block #i: Title Qf Vulnerability

corrosionof aluminumassociatedwith fuel and release of fissile material
and radionuclidesinto the CPP-603 basin environment.

lJ)]_O__]L__]_LExecutiveSummary of Vulnerability

Continualcorrosionof fuel, some clad with aluminum or in corroded
aluminumcanisters in water-filledstoragebasins causes increasing amounts
of fission products,uranium,and TRU in pool and pool sludge with
attendantrisks of increasedexposure to workers, accidental nuclear
criticality,and releaseof radionuclidesto the environment.

Block #3: Describe conditionsor symptomswhich portend or imply a
potentialES&H vulnerability:

Fuel in a few corroded aluminumcanistersshows significantcorrosion,
exposing a zirconium hydride-uraniummatrix to basin environment.This fuel
is a small portion of the storageand has had little impact on overall
basin water activity. However, this basin contains significantquantities
of aluminum clad fuel in aluminumracks which have shown some corrosion.
Potentiallyapproximately10% of total fuel storagecould be breached.
Water chemistry is relativelypoor comparedto other basins and promotes
corrosion.

Block #4: Identifyadverse conditioncategory(s)(criticality,release of
fission productor hazardousmaterial,direct exposure,or institutional
failure)that could result from the conditionsand symptoms listed above,
and explain reasoning:

Release of fission products,uranium, and TRU in the basin increases
exposure to workers. Corrosionof aluminumcanisters, fuels, and
associatedracks or other storagedevices increasesrisks of accidental
criticalityby loss of controlover geometry and spacing of fissile
material. Increase of radionuclideactivity in the basin could increase
intrusioninto the environmentshould the basin leak.

Block #5: Identifywho or what is potentiallyaffected and explain
reasoning:

Worker health and safety are affectedby increasedradionuclide activity.
To date, soluble activity increaseis small and sludge shows less than 200
ppm U near the few completelycorroded canisters. The basin has shown no
sign of leaking so the potentialfor significantreleases to the
environmentis low.
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.............. - I VULNERABI,LITYDEVE,LOPNENT,FORH .... (Page A-34_,

VulnerablIit_ # ID,,I,_IW.I.I ISite: INELii IILIIIII I IIIUI IF IIn IIII r i i ii i i , .....m....

!Date: October 20, 1993 ...... Facility: CPP-6Oi31Ba$tns ..........

Block #6 (Optional): Describe urgency of corrective actions (if any). Use
<1 year, 1-5 years, and >5 years). Explain reasoning:

a) < 1 year. Recovery of the contents of the few completely corroded fuel
canisters is ongoing; continuing degradation makes this urgent.
Current plans are to place this material into stainless steel cans in
less than 1 year.

b) < 1 year. Detailed inspection of all aluminum fuels and their storage
racks is urgent to determine the potential for cladding breach or
criticalityfrom fuel and rack degradation.

c. < 5 years. Dependingon results from a and b, encapsulateall aluminum
canistersand aluminumfuel in stainless steel.

Block #7 (Optional); Additionalcomments, views, or plans by the Site
OperationsOffice and M&O Contractor:

The M&O contractorhas performedextensive video taping of fuel in two of
three basins and plans are to complete videotapingof all fuel and storage
devices within a year, with priority on aluminum components. To date, the
small quantityof fissilematerial in sludge precludes criticalityand
completionof planned activitiesas outlined above should prevent excessive
buiIdup in sludge. ....

Block #0; To the best of your collective abilities,describe the potential
types of consequence(s)of this vulnerabilityif left uncorrected"

Disintegrationinto sludge of approximately10% of the stored fuel may
occur with a distinct possibilityof criticality. Release to environment
may occur and exposure to workers may increase if other events, e.g.,
seismic,occur in the interim.

Block #_): To the best of your collective abilities,describe abilities,
suggestor recommendthe most rational fix to this vulnerability:

Encapsulationof the exposed fuel should be expedited and all aluminum
fuel, should be rencapsulatedand relocated to another facility on a
prioritybasis.

i

Signatur ,, er Signa.ture,,Team Leader......
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VULNERABILITYDEVELOPMENTFORM A-3

Vulnerabilit # ID.W.i.2 Site: INEL

Date: 20 1993 Facillt : Basins

Block #1: Tt_le of Vulnerability

Uncharacterized water content of fuel now stored or to be encapsulated in
containers at CPP-603Basins.

Block #2: Executive Summaryof Vulnerability

Fuel now stored in containers or to be encapsulated should be dry to avoid
corrosion, overpressurtzatton, or criticality concernswhen transferred to
dry storage. Risks are exposure to workers, accidental criticality, and
release of radtonucltdes.

Block#3: Describeconditionsor symptomswhichportendor implya
potentialES&Hvulnerability:

EBR-IIfuel presentlystoredunderwaterin canisterscontainssmallamounts
or sodium;WINCOdoes not checkfor waterinleakage.Theseare stainless
steelcanisters,leakageis unlikely,and leakagewill becomeimportantfor
longtermdry storage. WINCO is in the planningstageof a processto dry
aluminumfuelnow underwaterpriorto encapsulatingit.

Block#4: Identifyadverseconditioncategory(s)(criticality,releaseof
fissionproductor hazardousmaterial,directexposure,or institutional
failure)that couldresultfrom the conditionsand symptomslistedabove,
and explainreasoning:

Dependingon otherfactors,accidentalcriticalitymay occurif water
filledcontainersare placedintodry storage. Waterin containersmay
causecorrosionand overpressurizationdue to chemicalreactionsor
radiolysisof water. Theseunwantedconditionscan lead to workerexposure
and releaseof radionuclidesto the environment.However,encapsulation
facilityand dry storagefacilitydetailsare to be developedand may
lessenor eliminatethis vulnerability.

Block#5: Identifywho or what is potentiallyaffected(environment,
publichealthand safety,or workerhealthand safety)and explain
reasoning:

Workerhealthand safetyare affectedby criticalityor radionuclide
releases. Environmentmay be affectedif canistersoverpressurizeand leak
duringtransferfrom one facilityto another.

Block #6 (Ootlonal):Describeurgencyof correctiveactions(ifany). Use_

<I year,i 5 years,and >5 years). Explainreasoning:

a) <I year. Developa methodto non-destructivelydeterminewatercontent
in fuelcanisters;methodshouldalso be ableto dry canisters.
b) <5 years.

i il i
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VULNERABILITYDEVELOPMENTFORM (Page A-36)lit If /[11 I f zu ii_u I iiii ii i I iiiiiii ill i[irli ii Jtlt
!

Vu!nerabtltty # ,,ID,:W.I.2 JStte: INELJ ) I I II1111111_ 1 1 ) -.._ [[ #i IIIIIIII II _ IIII --_ _ ---- "

....Date: Octobe r 20_ .1993 ..... I CPP'603Basins --

Block #7 (ODttonal): Additional coments, views, or plans by the Site
Operations Office and H&OContractor:

)

................ , , , , , , ,,,,,,, ,, iqllli it i i i r .........

Block #8: To the best of your collective abllltles, describe the potential
types of consequence(s)of this vulnerability if left uncorrected:

Accldental criticality, disintegration of canisters from corrosion and over
pressurization.

Block #9: To the best of your collectJve abilities, describe abilities,
suggest or reconmnd the ,mst rational fix to this vulnerability:

Ensure complete dryness of encapsulated fuel.
#_ ml ,ll HI i ill i ii

" Si,ti',,n,matU"re|,TeamLeader ..... i
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VULNERABILITYDEVELOPMENTFORN A-37

Vulnerabiltt # ID.W.1.3 Site: INEL

Date: October ) 1993 Factlit : CPP-603Basin

Block #1: Tttle of Vulnerability

Institutional criticality control of stored RINHis a concern.

Executive Summaryof Vulnerabllitv

Fuelcontainersand engineeredsafetyfeaturesprovidingcriticalitysafety
controldegradedand administrativecontrolswerenot implementedsuch that
the facilitywas OUtsideits safetybasis.

J.lJbl]L_@.,l.;.Describeconditionsor symptomswhichportendor implya
potentialES&Hvulnerability:

a. Numerouslowerbumperson fuelhangerswereoverlappedand thus could
not performtheirsafetyfunctionduringfuelmovement. The pertinent
contractorsafetyanalysisdid not addresscriticalitysafetyof fuel
movement.

b. Five severely corroded fuel containers could not provide geometry
control. These containers were declared highly reactive.

Identifyadverseconditioncategory(s)(criticality,releaseof
fissionproductor hazardousmaterial,directexposure,or institutional
failure)thatcouldresultfrom the conditionsand symptomslistedabove,
and expialnreasoning:

Releaseof fissionproducts,uranium,and TRU in the basinas well as
exposurecouldoccur.

Block#5: Identifywho or what is potentiallyaffected(environment,
publichealthand safety,or workerhealthand safety)and explain
reasoning:

Workerhealthand safetywouldbe affectedslightlyby a criticality
accidentin a shieldedarea.

Block#6 (Ootlonal):Describeurgencyof correctiveactions(if any). Use
<I year, i-5years,and >5 years). Explainreasoning:

a. < I year. Contractorshouldadopta policyof submittinga safety
basisfor recoveryactivitiesto DOE exceptin emergencies.

Block#7 (Ootlonal):Additionalcomments,views,or plansby the Site
OperationsOfflce and M&O Contractor:
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Vulnerability # ID.W.1.3 Site: INEL..... iT i i

. Date: October 20, 1993 Facility: CPP-603 Basin,,,,,,,,,, ,,,,,,,,,,

B_JL_JL(LL To the best of your collective abilities, describe the potential
types of consequence(s) of this vulnerability if left uncorrected:

L
II I"1111"1I I I .-

TO the best of your collective abilities,describe abilities,
suggestor recommendthe most rational fix to this vulnerability:

i i iii iii ii i i ii i imllll i i ii , i

, '........Stgnai:ure, "Tealn Lelader I I
'" "" ' '"'"'" "" "' ' ' ' ' Illll ' ' I I I IN'l IN INI I'
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VULNERABILITYDEVELOPHENTFORH A-39
ii1! i i j L

Vulnerabilit # ID.W.I.4 Site:ICPPii L , llliII I I lii

Date: October 22, 1993 Facilit CPP-603

Block#l: Ti_l_ of Vulnerability

A repacking capability, required to help minimize the effects of corrosion
on the fuel assemblies and ensure safe storage of the fuel, does not exist
at CPP-603.

I])]_O___L___LExecul_iveSummary of Vulnerability

Currently there is no capabilityat CPP-603 to repack the corrosiondamaged
fuels stored in the CPP-603 basins. Some of the fuel claddinghas already
been breached and the situationwill continue to degradewith time. An
essentialprocess step required to ensure the safety of the stored fuel
involvesrepacking the fuel in stainless steel canisterswith a sealed,
dry, inert atmosphere. However such a facility is not currentlyplannedto
be in service until Fiscal Year 2003. A fuel repackingstationis planned
to be operationalduring FY 1995 which will be used to provide temporary
dry storage for some of the fuel in CPP-603. However,even with these
interimmeasures, it is likely that some of the fuel cladding and
containers that are currently intact will be damaged during the repackaging
operations.

Blo(;k#3;....Describe conditions or symptomswhich portend or imply a
potentialES&H vulnerability:

Inspectionsof the fuel in CPP-503 have found significantcorrosionto fuel
assemblies,the containers holding the fuel and the yoke assemblies
suspending the fuel in the pool. This corrosion,which has already
resulted in breached fuel, disintegratedcanisters, and yoke failures,will
continue to degrade the components and fuel assembliesin the basins.
Interimmeasures to protect against yoke failureshave been implemented,
however, breaches in the cladding and failures in the canisterswill
continue. This will result in increased levels of radioactivityin the
pool resulting in increasedworker exposure, increasedcosts in preparing
and moving fuel assemblies to alternative interimstorage locationson
site, and increased costs of decommissioningthe facility.

Block #4" Identify adverse condition category(s)(criticality,release of
fission product or hazardousmaterial, direct exposure,or institutional
failure)that could result from the conditionsand symptoms listed above,
and explain reasoning:

Adverse Condition: Fissionor Activation Product Release and Direct
Exposure. Failure to prevent further deteriorationof the fuel until a
repacking facility can be put into service at CPP-603will result in
continued failures of cladding,containers,and yokes used in the basins.
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VULNERABILITYDEVELOPNENTFORM (Page A-40)

Vulnerabil ity # ID.W.111r4 Site- ICPP .........

Date- October 22, 1993 Facility: CPP-603

Block #5- Identify who or what is potentially affected (environment,
public health and safety, or worker health and safety) and explain
reasoning"

The corrosion related failures increase the potential for occurrence of
nuclear criticality and will result in the release of fission and
activation products which then increase the dose rates for workers. The
increase in radioactivity will be dependent on the nature and extent of
failures experienced. As Low As Reasonably Achievable (ALARA) programs
require that mitigating actions be taken to reduce worker exposure.

In addition, particles of fission products will likely transit from the
pool increasing the spread of fission products causing radiation protection
problems in other areas of the building.

Block #6 (Ootional): Describe urgencyof correctiveactions (if any). Use
<I year, I-5 years, and >5 years). Explain reasoning:

lwediate correctiveactions<I year, need to be taken to mitigate the
situation so that adequatetime >5 years, will be allotted for the design
and fabricationof a repackingfacility.

Block i#7 {Optional): Additionalcoments, views, or plans by the Site
Operations Office and M&O Contractor"

i i iiiii i|ii ii i,iii ,i,i

Block ii_8" To the best of your collectiveabilities,describethe potential
types of consequence(s)of this vulnerabilityif left uncorrected"

Increased exposuresto workers involved in fuel handlingand
decomissioning of the facility.

Recovery of fuel, when containers and cladding fail, is a time consuming
and costly activitythat will impact the movement of fuel. In addition the
increased contaminationcreated by these events will increasethe costs of
perfovlningdecontaminationand deconmnissioningactivities.

, ,,, ,,ii, , i , ,,,,iii i,,, ,,,

Block.#g" To the best of your collectiveabilities,describe abilities,
suggest or recomend the most rationalfix to this vulnerability:

i ii,lii i | i=|,i

Si_Id'ature,Team Member .....si(lnature,Team Leader _...
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VULNERABILITYDEVELOPMENTFORM (Page A-41
I

Vulnerability'# ID.W.I.5 lSite'ICPP

Date" 10 I Facility,"CPP-603

Block #I: Title of Vulnerability(Title begins by identifying/namingthe
inadequacyand ends with identificationof the facility [20 words or
less].)

There is no path for the ultimate disposal of fuel stored in the CPP-603
basins.

Block #2: ExecutiveSummaryof Vulnerability

The 2.0 metric tons of uraniumin the CPP-603 spent fuel basins currently
is deterioratingand requiresactionsto be taken to improve the safe
storageof this spent fuel. These facilitieswere not intended for long
term storage of spent fuel and do not have adequatedesigns to ensure the
safety of the spent fuel. Since the ultimate dispositionof the fuel is
not known, multiple, interimactionsrequiringhandlingthe spent fuel will
be necessary. Each of these handlingoperations impactworker exposure and
increase the risk of a releaseof fission and activationproducts to the
environmentwhich could impactthe health and safetyof the workers and
eventually,the public. A decisionregardingthe dispositionof spent fuel
and the packagingrequirementsneeds to be made so that reprocessingand
packagingof fuel can be accomplishedin a minimum number of handling
operations and in a cost effectivemanner.

Block #3: Describe conditionsor symptomswhich portend or imply a
potential ES&H vulnerability:

There are currently2.0 metric tons of End of Life Uranium at CCP-603
excludingnaval fuel. Although,DOE has been allocated156.5 metric tons
of uranium storage (MTU) from INEL, at the MonitoredRetrievableStorage
facility,the dispositionof the fuel in CCP-603 has not been determined.
This spent fuel is scheduledfor shipmentbeginning in 1998 and ending in
2007. However, before fuel can be shipped it must be characterized,and
packaged to meet the MonitoredRetrievableStoragefacility requirements
and eventuallythose of the FederalRepositorywhere they will ultimately
be stored. However, the facilitiesrequired to reprocess,package and
store spent fuel are not currentlyavailable.

Block #4: Identify adverseconditioncategory(s)(criticality,release of
fission product or hazardousmaterial,direct exposure,or institutional
failure) that could result from the conditionsand symptoms listed above,
and explainreasoning:

This is an institutionalfailure in that directionneeded to determine the
disposition,reprocessing,and packagingof spent fuel at CCP-603 is not
available.
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VULNERABILITYDEVELOPMENTFORM (Page A-42

Vulnerabilit # ID.W.I.5 Site:ICPP

Date: 10 Facilit>,:CPP-603

Block #5: Identifywho or what is potentiallyaffected (environment,
public health and safety, or worker health and safety)and explain
reasoning:

The Worker health and safety, the environment and public health and safety
can all be affectedif ultimate disposal of the spent fuel in CPP-603 is
not determined. CCP-603was not designed for long term storage of spent
fuel. Using the facility in this manner increasesthe risk to site
personneldue to the potentialfor a criticalityand releaseof fission or
activationproducts. These conditions also affect the consequencesof
airborneor effluentreleases to the environmentwhich could eventually
impact public health and safety.

Block #6 (Ootional}: Describe urgency of correctiveactions (if any). Use
<I year, 1-5 years, and >5 years). Explain reasoning:

1-5 years. Effectiveinterim storage methods need to be implementedas
soon as possible. The dispositionof spent fuel, if known could reduce the
number of handlingoperations required to get the fuel into its ultimate
storage configuration. This information,when available,will enable the
site to develop effectiveprocesses and reduce the exposuresof workers and
the overallcosts of handling and storage of the spent fuel at CCP-603.

Bl_ock..#7(Optional): Additional comments, views, or plans by the Site
OperationsOffice and M&O Contractor:

Block #8: To the best of your collective abilities,describe the potential
types of consequence(s)of this vulnerabilityif left uncorrected:

The consequencesof not knowing the ultimate dispositionof the spent fuel
is that it will be necessary to build new facilities,and increase the
number of handlingoperations that must be performedto prepare the fuel
for interimstorageand then again for ultimate storage. During these
handlingoperations,workers will be exposed to ionizingradiation and
there is increasedlikelihoodfor damage to the fuel with the subsequent
releaseof fissionand activation products.

Leaving the spent fuel in CPP-603 increasesrisk of releaseof fission and
activationproductsdue to equipment and structuralfailures since the
basins and buildingdo not meet current design safety requirementsand
equipmentaging issues could result in reduced reliabilityof systems.

Since the length of interim storage is not known, evaluationof storage
options is difficultand the costs for developing an interimterm storage
capabilityfor the spent fuel will be impacted in that design assumptions
will requireadditionalconservatismto keep risks to acceptablelevels
over an unspecifiedfacility life.
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VULNERABILITYDEVELOPMENTFORM {.PageA-43)

iVulnerabilit), # ID.W.I.5 Site:ICPP

,Date:10/22/g3. Facilits,'.CPP-603

Block #g" To the best of your collectiveabilities,describe abilities,
suggestor recommendthe most rational fix to this vulnerability"

Additional emphasis needs to be placed on developinga policy and guidance
on dispositionof fuel for ultimate disposal.

... _ .--. DW ..../__

Signature, Team Member Signature, Team Leader
, ,,',,,, ,' ' ,,, ,,i ,,,, , i
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VULNERABILITYDEVELOPMENTFORE (Page A-45)

Vulnerabilit_v # ID.W.1.6 ....... site,_ [NEL .................

Date" October .21,1993 Facility: ICPP-603[m ]1 ' i 'HI ' 11 [111 IIII ,,r ,, ' " L I_" ' ....................

Tit!e of Vulnera_lility

Excessivecorrosion of fuel handling units at ICPP-603
,,i,=.,H i

Block #2: _xecutive Summary of Vuln.erabilitv

Excessivecorrosion of carbon steel FSU's are in evidence at ICPP-603. The
type and extent of corrosionmake it almost impossibleto predict if/or
when a FSU might fail and cause a prompt criticality.

ii i iiH i ,ii

Block.#3: Describe conditionsor symptomswhich portend or imply a
potential ES&H vulnerability:

Excessivecorrosion and cracking has occurredon carbon steel yokes/baskets
which contain stored nuclear fuel. Variousyokes are severely corroded
(visual inspection)and there is no way to quantifywhen or if these yokes
will fail.

ii ii |.

Block #4: Identify adverse conditioncategory(s)(criticality,release of
fission product or hazardousmaterial,direct exposure,or institutional
failure) that could result from the conditionsand symptoms listed above,
and explain reasoning"

The unanticipated/unexpectedcrackingof one of these fuel storage units
can result in a prompt criticality(releaseof fissionproduct).

i, iii i ii i ii,

Block #5" Identify who or what is potentiallyaffected (environment,
public health and safety, or worker health and safety) and explain
reasoning"

Worker safety would be compromisedwith a prompt criticalit,vevent.
i i. i, ii roll ii ,

Block #6 (Optional): Describe urgencyof correctiveactions (if any). Use
<I year, i-5 years, and >5 years). Explainreasoning"

<I year. Re-rig all of the affectedyokes with stainless steel cable (or
corrosionresistant alloy). I-5 years discardall carbon steel yokes and
replace with corrosion resistantmaterials.
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VULM_,_BILITVOEVELOPHFNTFORM............... (pageA:461
Vulnerabiltt 7 # ID.W.1.6 .... Site: INEL ...................

Date: October21_ 1993 .... Facility,: ICPP-603 ........

Block #7 (ODt.Jona]):Additional comments,views, or plans by the Site
OperationsOffice and M&O Contractor:

i

Blo.ck#8: To the best of your collective abilities,describe the potential
types of consequence(s)of this vulnerabilityif left uncorrected:

Prompt criticality-worker safety compromised.
i i iii,i i i i li i i ,,.,i ii i

B!qck #9: To the best of your collective abilities,describe abilities,
suggestor recommendthe most rational fix to this vulnerability"

Move fuel to racks or replace all carbon steel racks with corrosion
resistantmaterials.

t

II...... _ _ _ _

Signature,T_ _f_m-ber Signature, Team Leader....... ......
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VULNERABILITYDEVELOPMENTFORM (Page A-47)

Vulnerability# ID.W.I.7 Site: Idaho CPP-603 Basin

Date: October 19, 1993 Facility:CPP-603 Underwater Fuel
Storage Facilit),(FCF)

LL :i " "T - I " IL ....... _ .... ' ' ' I I q 11,I11 , , I I , I r ,,lli 11 ,[,i Iiiii, I__

Block #I: Title of Vulnerability

Lack of leak detectionand leak trending of releaseof Fission Products
into the environmentfrom the spent fuel storagebasins at CPP-603.

Block #_" Executive.Summar.yof Vulnerabilit.y

Undetected releasesof radionuclidesinto the environmentat the CPP-603
facilitypotentiallyexists due to deficienciesin the original design of
the north and middle basins and the south basin. The unlined pools have no
leak detectionsystem. A number of samplingwells has been located in the
vacinity of CPP-603 and no leakage has been detected in these wells. Other
means of identifyingleakagesuch as trending the amount of makeup water
requiredto maintain level, have not been employed at the site.

Block #3" Describe conditionsor symptomswhich portend or imply a
potentialES&H vulnerability"

The pools were built in 1950's and are unlined concrete basins. The
originaldesign of the CPP-603basins did not includea leak detection
system, consequentlyleakagefrom the pools cannot be determined directly.
There is no apparentscheme that could installa leak detection system.
There are samplingwells located in the area, however, they may not provide
reliable indicationof basin leakage. Finally, there are no trending
processesbeing used to identifychanges in the rate of makeup water usage
in the basins. It is possiblethat a sudden increasein water useage might
be noticed, howevera slowly increasingleakagerate would not likely be
identified. Currentlythere is no quantifiableor qualitative measure of
makeup to the fuel storagebasins in CPP-603.

Block #4: Identifyadverseconditioncategory(s) (criticality,release of
fission product or hazardousmaterial,direct exposure,or institutional
failure) that could result from the conditions and symptoms listed above,
and explain reasoning:

Adverse Category:Fission or Activation Product Release

The problems associatedwith the potential for increasingamounts of
uranium and fission products in the basin are exacerbatedby lack of a leak
detection system for the basins at CPP-603. There is a potential for an
unmonitoredrelease of radionuclidesinto the environmentdue to an
undetectedleakageof the spent fuel pool inventoryover a prolonged period
of time. Currently,the basins curie content is low, .6 Curies total
volume,-1.7 uC/ml. However, if the Curie content increasesdue to
corrosiondamage, and there is an incrementalincrease in leakage of less
than about 400 liters/day (minimumlikely to be identifiedby date sheet
reviews) significantreleasesof radionuclidesto the environment could
occur or may be occuring.
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VULNE_BZLITY DEVELOPMENTFORM .... (Page A-48)

Vulnerability/ #i , !D,'W'!'I7............ site: IdahocPp-603 Basin

Date: October 19, 1993 Facility:CPP-603Underwater Fuel
..... Storage Facility (FCFI .

Identifywho or what is potentiallyaffected (environment,
public health and safety, or worker health and safety)and explain
reasoning:

A releaseof fission or activati_ products into the ground under the
basins would impact the eventual decommissioningand decontaminationof the
site, increasedose rates of workers involvedwith excavation in the area
and create restorationcleanup problems which could have significant
economic implications.

,,,, ...,, ,.,ii i ii Nl II

Blgck #6 (ODtional): Describe urgency of corrective actions (if any). Use
<I year, I-5 years, and >5 years). Explainreasoning:

<I year.

Immediateaction is required to evaluate and determine if there is leakage
from the basin pools. If there is leakage, the impact of the release would
need to be determined so that it could be factored into the decommissioning
plans for CPP-603.

ii l J .i .. i Jill ....

Block #7 (Optional): Additional comments,views, or plans by the Site
OperationsOffice and M&O Contractor"

. _ ii i i - i i

Block #B: To the best of your collective abilities,describe the potential
types of consequence(s)of this vulnerabilityif left uncorrected:

Adverse public reactions to damage to the environmentand eventual cleanup
costs. Increasedexposures to operating staff and D&D personnel.

, . llll
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VULNERABILITYDEVELOPMENTFORM , (Page A-49)

Vulnerability# IO.g.l.-7 lSlte:xd.,ocpP-6O3,..i.i iiiiiiiii i _ i i ,mml llmlllllrll iiiiiiiii iiii i _Illll iilii

Date:October19,1993 IFacillty:CPP-603Underwater'Fuel
........... IStorageFaclllty(FCF) _ _ •

_j.IWJL._L).LTo the best of your collectiveabilities,describeabilities,
suggestor recommendthe most rationalfix to thisvulnerability:

Reviewoperatinglogs on a samplingbasisbackto 1961when the current
basinconfigurationwas achieved. In addition,performengineering
calculationsto approximatethe expectedwaterlossesfromthe basinin
backwashlngoperations,evaporation,and otherroutineoperating
conditions.Use this informationto determinethe integrityof the basins.

If no leakageis found implementa trendingprogramthatwill trackwater
usage.

If leakageis founduse the informationobtainedto evaluatethe impactof
the leakageand adjustschedulesfor movingfuelout of the facility.

_.. ........ imll ii iiii ii i mlli i i

I Signature, TeamLeader
i i _:ii,; ii_ii i J ......ul i
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_VULNERABILITYDEVELOPMENTFORM (Pa9e A-51)_
I -

,,,.,,.. ,,,,, ,, ,,,,,,, ,,,, , ,, ,,,,,,,,

INELVulnerability# ID.W.I.IO JSite: riiiii illlllllrml|iiii L

Date: October20, 1993 JFaclllty: CPP-603Basins,llmm ]II IIII I II! e e l_llll 'II ' 'r'l_llll _-

l)lock #I;, Tll;leof Vlulnerabi]llty

Workerexposuresand releasesto the environmentduringencapsulationof
fuel In CPP-603baslns.

i i iirl _ i[lllriii ii[ i iii .... - -- " ii

Block#2: ExecutiveSummaryof_Vu_erabilltv

This vulnerabilityis relatedto ID.W.I.Iandcomprisesrisksassociated
with re-encapsulatingfuel fromaluminumcontainersor encapsulating
aluminumclad fuel. Risksare accidentalcriticality,increasedexposure
to workers,and releaseof radionuclidesto the environment.

............... , , -- lllll ii i , ii J i

Describeconditionsor symptomswhichportendor implya
potentialES&H vulnerability:

The conditionof somefuel is verypoor;for example,aluminumcanister
corrosionproductsare holdinguncladfuelrodstogether. Re-encapsulating
activitiesmay fragmentthisfuel,causingreleaseof radionuclidesto pool
and pool sludge.

ml i i ii i i i iii iii , iiiiiiiii i i i i iii

Block#4: Identifyadverseconditioncategory(s)(criticality,releaseof
fissionproductor hazerdousmaterial,directexposure,or institutional
failure)thatcouldresultfromthe conditionsand symptomslistedabove,
and explainreasoning:

Releaseof fissionproducts,uranium,andTRU in the basinwater increases
exposureto workers. Activitiesto encapsulateor re-encapsulatefuel
involvea risk of accidentalcriticality.

,ii iilJ i iii ii ii,i iiii,ii

Block#5: Identifywho or what is potentiallyaffected(environment,
publichealthand safety,or workerhealthand safety)and explain
reasoning:

Workerhealthand safetyare affectedby increasedradionuclideactivity
and potentialfor criticality.

Block#6 (Optional):Describeurgencyof correctiveactions(if any). Use
<I year,I-5years,and >S years). Explainreasoning:

a) <5 years. Completedesign,safetyanalysis,and constructionor
interimaluminumcladfuel repackagingstationbecauseof the rate or
deteriorationor thisfuel.

b) <5 years. Completedesign,safetyanalysis,and constructionof fuel
encapsulatingfacilitybecausealuminumclad fuelcontinuesto
deterioratein interimpackages.

I,HII ,, i ,,,i,i
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VULNERABILI.TYDEVELOPMEI¢rFORM .... (,Page A-52)

Vulnerability ,# ID.W.I.lO site: !NEL ......... ......

Date: October 20_ 1993 _ Facility: CPP-603 Basins

Block #7 COottona]): Additional conwnents, views, or plans by the Site
Operations Office and M&OContractor:

i i i1! i i ,11111 i i ii ii iii i ii iiii iii i i i Hill II II I I,,,I

Block #8: To the best of your collective abilities, describe the potential
types of consequence(s) of this vulnerability if left uncorrected:

Disintegration into sludge of approximately 10% of the storage fuel may
occur with a distinct possibility of criticality. Release to environment
may occur and exposure to workers may increase if other events, e.g.,
seismic, occur tn the tntertm.

II _ _ I I I I I i iiiii mllll I I I I L

Block @9; To the best of your collective abilities, descrtbe abilities,
suggest or recomend the most rational fix to this vulnerability:

Use geometry and spacing controls coupled wtth fixed neutron poisons, if
necessary, to ensure criticality safety of encapsulation process.

.................,.
.Sign-ate,re, "P_ Mem_r _ signature, Team Leader ............I'll ' I'
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VULNERABILITYDEVELOPMENTFORM (,Page A-53), ,,,,,,, i i , li|,ll i i li,,lli ii, " ..... _ r, ,i i - i i i i l l,i iH,,,,, , ,i ,lJ,

Vulnerability #,,,, I D..,,,IW_,!II.I,,I1 ..... _ Site:,, Idaho CPP-603 Basin

Date: October 19, 1993 Facility: CPP-603 Underwater Fuel

Storage Facility (FISF1L ii'i i I ..... ir_i - i'iililir_ ' "" ' - i"

l_]J)_q]L_.LLT!tl_)of.V_Inerability

Basin Wall Failureand SuperstructureCollapse due to a Large Seismic
Event.

rllr i ,, ,i f -- ,,,,, ,,,,, i ,f

Block #2: [xecutiveSummary of Vulnerability

The three fuel storagepools do not meet the current site-specificseismic
design criteria. If a design basis earthquake occurs, it could breach the
pool wall and collapse the superstructure. This would drain the water from
the pool, exposingthe fuel to the environment. The consequencesof this
direct exposure from the uncovered fuel presents a vulnerabilityto the
environmentin the release of fissionablematerials.

B!o_ck#3: Describeconditions or symptoms which portend or imply a
potentialES&H vulnerability:

Each of the 40 ft x 60 ft x 21 ft north and middle storagepools were built
in 1951, while the 45 ft x 88 ft x 21 ft south pool was added in 1959.
Spent fuel is hung from the yokes near the floor of the two older basins
either with insertsor in buckets. The south pool uses free standing fuel
storage racks. The walls of these pools are reported to be built with 2.5
feet reinforcedconcretewithout any liner. In the event of a large
earthquake,the walls and floor would crack and leak. The sloshing of the
water might collapsethe basin walls. Again, collapse of the overall
facility,includingthe superstructureand monorail systems, is a possible
outcome.

As part of the scoping study, the superstructurealong with the cranes for
the north and middle basins was analyzed using dynamic models for a ground
motion of 0.18g. This model has not included the sloshing of the pool
water, although its total mass has been factored. Several overstress
conditions are noted, presenting a possible collapse of the crane and its
structure,and the roof. However, the analysis could not ascertainthe
structuraladequacyof the unreinforcedwalls and their joints with the
floor. Failureof these joints or collapse of walls may provide a pathway
for the basin's coolingwater to enter to the environment.

i
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VULNERABILITYDEVELOPMENTFORM (Page A-54)
I

Vulnerability # ID.W.1.11 ISite: Idaho CPP-603Basin

Date- October 19, 1993 J Facility"CPP-603UnderwaterFuelStorageFacility (FSF)

Block #4: Identifyadverse condition category(s)(criticality,release of
fission product or hazardousmaterial, directexposure,or institutional
failure) that could result from the conditionsand symptomslisted above,
and explain reasoning:

Total End of Life Uranium for this facilityis 1.96 MT which does not
include naval fuel. Again, significantcorrosionon the aluminumfuel and
storage containers,as well as the carbon steel fuel storagehangers in the
north and middle basin affect the criticalitysafetymargins of the storage
array. Some releaseof fission products into the basin water is expected
because of the spent fuel cladding failures.Therefore,leakageof water
from these basinswould contaminatethe soil and the environment. Direct
exposure of the environment from uncoveredfuel can be a possibility.

Block #5: Identifywho or what is potentiallyaffected (environment,
public health and safety, or worker health and safety)and explain
reasoning:

This vulnerabilityaffects the workers with direct radiation. Release of
fission products to the environmentwill affect the generalpublic. Leakage
of pool water will contaminatethe soil and the ground water.

Block #6 (Optional): Describe urgency of correctiveactions (if any). Use
<1 year, 1-5 years, and >5 years). Explainreasoning:

I-5 years. Since the probability of a large seismicevent of 0.19g or
greater is relativelylow, the consequencesin terms of the direct
radiation associatedwitI_the draining the basin and breach of the
enclosure warrant the considerationof correctivemeasures.

Block #7 (Optional): Additional comments,views, or plans by the Site
Operations Office and M&O Contractor:

A three phase scoping study of this vulnerabilityis being conductedby
WINCO. Phase I effort which includes a soil-structureinteraction2-D
model of the superstructureof the north and middle basins has been
completed. Phase II and Phase Ill will includethe south basin, the ion-
exchange room, cranes and the column bucklingeffects. WINCO also should
consider the effects of pool water sloshingon the walls, evaluationof
potential cracking at the wall joints with the floor, collapsingof the
pool walls, probabilityof crane and other superstructurefalling into the
pool, and other probable scenarios that could happen as a result of an
earthquake. Lastly,since these pools are built in 1950's the degraded
properties of the concrete and its steel rebars should be considered in the
analysis.
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VULNERABILITYDEVELOPMENTFORM (Page A-55)

Vulnerabilit)'# ID.W.I.II Site: Idaho CPP-603 Basin

Date: October 19, 1993 Facility:CPP-603Underwater Fuel
StorageFacilit),.IFSF)

Block #8: To the best of your collectiveabilities,describe the potential
types of consequence(s)of this vulnerabilityif left uncorrected:

Potentialconsequencesif left uncorrectedare that the facility will
collapse under a large seismicevent. This will later result in a financial
disaster in cleaning up the spent fuels, a significantrelease of radiation
to the environment,and a potentialto contaminatethe soil and the ground
water.

Block #9: To the best of your collectiveabilities,describe abilities,
suggest or recommend the most rationalfix to this vulnerability:

Since this kind of undergroundstorage is not suitablefor long-term
storage of spent fuels, the most rationalfix is to convert the pool
inventoryto a dry storage facilityor store elsewhere. In the interim,
the facility structures should be stiffenedto withstanda large earthquake
causing minimal damage to the stored spent fuels.

Sighature,Team M_mber Signature,Team Leader
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VULNERABILITYDEVELOPMEITTFORM (Page A-57)

Vulnerabi]ilt_ # ID.W.I.12 Site: INEL

Date: October 21, 1993 Facilit : ICPP-603
i i,,ii i

Block #I: Title of Vulnerability

Carbon steel yokes not rigged associatedwith fuel at CPP-603 basin and
potentialfor criticality.

Block #2: ExecutiveSummary of Vulnerabilit.y

Excessivecorrosionof carbon steel are in evidence at ICPP-603. The type
and extent of corrosionmake it almost impossibleto predict if/or when a
might fail and cause a prompt criticality. Thirty-sixcarbon steel FSUS
(34 double yoke and 2 single)containing fuel have not been rigged.

Block #3: Describeconditions or symptomswhich portend or imply a
potentialES&H vulnerability:

Excessivecorrosionand cracking has occurred on carbon steel yokes/baskets
which contain stored nuclear fuel. Various yokes are severely corroded
(visualinspection)and there is no way to quantifywhen or if these yokes
will fail.

Block #4: Identifyadverse condition category(s)(criticality,release of
fissionproductor hazardousmaterial, direct exposure,or institutional
failure)that could result from the conditionsand symptoms listed above,
and explain reasoning:

The unanticipated/unexpectedcracking of one of these cans or fuels coming
togethercan result in a prompt criticality(releaseof fission product).

Block #5;. Identifywho or what is potentiallyaffected (environment,
public health and safety, or worker health and safety) and explain
reasoning:

Worker safety would be compromisedwith a prompt criticalityevent.

Block#6 (Optional): Describe urgency of corrective actions (if any). Use
<I year, I-5 years, and >5 years). Explain reasoning:

Less than 1 year - Rig all of the affectedyokes with stainless steel cable
(or corrosionresistantalloy). I-5 years discard all C/S yokes and
replacewith corrosionresistantmaterials.

Block.#7 (Optional): Additional comments, views, or plans by the Site
OperationsOffice and M&O Contractor:

This was identifiedin NS assessment in February 1993.
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VULNERABILITYDEVELOPMENTFORM (Page A-58)

Vulnerability # ID.W.1.12 Site" INEL

Date" October 21, 1993 Facility" ICPP-603

Block #8: To the best of your collective abilities, describe the potential
types of consequence(s) of this vulnerability if left uncorrected:

Prompt criticality - worker safety compromised.
i i i ............

Block #9: To the best of your collectiveabilities,describe abilities,
suggest or recommend the most rational fix to this vulnerability:

Rig fuel.

II U .L" ilcc ?_ ,v/_ ,
IISignature, T_an___(Id_er _ Signature,Team Leader I .... II

/
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VULNERABILITYDEVELOPMENTFORM IPage A-59)

Vulnerability# ID.W.2.1 ISite" INELDate: october,,,, 20,, ,1993 , .,,,Facility" CPP-666 Basins, ,, , , i

Block #]" Title o.fVulnerability

Corrosion of aluminum clad fuel and release of fissile material and
radionuclides into the CPP-666 basin environment.

Block #2: ExecutiveSummar.yof Vulnerability

Continual corrosionof aluminum clad fuel in water-filledstorage basins
can cause fissionproducts,uranium, and TRU to accumulatein pool and pool
sludge with attendantrisks of increasedexposureto workers, accidental
nuclear criticality,and release of radionuclidesto the environment.

Block #3: Describe conditions or symptomswhich portendor imply a
potential ES&H vulnerability:

To date there has been no impact on overall basinwater activity. Current
water quality meets drinkingwater standardsand does not promote rapid
corrosion. However, this basin contains significantquantitiesof aluminum
clad fuel which has shown some microscopiccorrosion. Potentially
approximately10% of total fuel storage could be breached.

Block #4: Identifyadverse condition category(s)(criticality,release of
fission productor hazardousmaterial, direct exposure,or institutional
failure) that could result from the conditionsand symptomslisted above,
and explain reasoning:

Release of fissionproducts, uranium, and TRU in the basin increases
exposure to workers. Corrosion of aluminumclad fuel increasesrisks of
accidental criticalityby loss of controlover geometryand spacing of
fissilematerial. Increaseof radionuclideactivityin the basin could
increase intrusioninto the environment shouldthe basin leak.

Block #B: Identifywho or what is potentiallyaffected (environment,
public health and safety,or worker health and safety)and explain
reasoning:

Worker health and safety are affected by increasedradionuclideactivity
and could be affectedby criticality. The thick water shield of the basins
reduce dose consequencesof a criticalityto a few Rem. The basin has
shown no sign of leaking so the potential for significantreleases to the
environment is low.
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....... VULNERABILITY' DEVELOPMENTFORM . {.Page A-60)

Vulnerability # ID.W.2.1 ....... Site: INEL ....

Date: October 20, 1993 ......... Facility: CPF'-_666Basins .......

Block. #6 (Optional)" Describe urgency of corrective actions (if any). Use
<1 year, 1-5 years, and >5 years). Explain reasoning"

a. < 5 years. Detailed inspection of all aluminum fuels is necessary to
determinethe potentialfor cladding breach or criticality from fuel
degradation.

b. < 5 years or > 5 years, dependingon resultsfrom a. Encapsulateall
aluminum clad fuel in stainlesssteel.

These inspectionsand actionshave less urgency than similar activities
at CPP-603 becausethe water quality at CPP-666 is far superior to that
at CPP-603 basins and only microscopiccorrosionhas been observed.

,|. ,.,,

Block #7 (Optional): Additionalcomments,views, or plans by the Site
OperationsOffice and M&O Contractor"

Block #8" To the best of your collectiveabilities,describe the potential
types of consequence(s)of this vulnerabilityif left uncorrected:

Disintegrationinto sludge of approximately10% of the stored fuel may
occur with a possibilityof criticality. Release to environmentmay occur
and exposureto workers may increase if other events, e.g., seismicoccur.

i i i i ,ii

Block #9: To the best of your collectiveabilities,describe abilities,
suggestor recommendthe most rational fix to this vulnerability:

Aluminum clad fuel should be dried, encapsulatedin stainless steel, and
relocatedto a dry storage facility pendingultimate disposal. Aluminum
clad fuel at CPP-603 should have priority,but all aluminum clad fuel
should be assigneddeadlinesfor encapsulationand interim surveillance
frequencywith appropriatecorrosiondecks, limits, and action statements
and deadlinesto accomplishactions if beyond limits.

, 'J

....... .....Signature,Team Leader
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VULNERABILITYDEVELOPMENTFORM e A-61

Vulnerability# ID.W.2.2 Site" INEL

Date" October 21, 1993 FacilitT: CPP-66..6BASINS ...._ i _LJL S ' i H, "" ..... ' IIi, ,,,,,,,i , ,,, , ,,, ,,

Title of Vulnerability

Susceptabilityand downgradingor engineered safety features at CPP.666
basins.

Block #2: ExecutiveSummary of Vulnerability

Some engineeredsafety features at CPP-666 basins are exposed to being
steppedon and broken. Other engineered safety featureswere downgraded
and declared not required (withoutperforming a USQ). Analyses involving
these engineeredsafety featureswere flawed, after the fact, or
incomplete.

Block #3: Describe conditionsor symptomswhich portend or imply a
potentialES&H vulnerability"

a. The pool seal air supply valves, pipes, and connectinghoses are
exposedto being steppedon and broken. Loss of air pressure will
cause the pool gate to leak and lower water level. The SAR did not
addressthe worst case scenario - the transfer canal being isolated and
one pool gate leakinginto the transfer canal and cutting facility with
gate at cutting facilitynot installed.

b. Criticalitybarriers in storage rack were declared not to be required
as engineeredsafety features via internalmemo. These barriers
prevent adding another fuel element into a rack tube. The rationale
for downgradingthem from engineered safety featureswas that no two
fuel elementsmay be placed side-by-sidein a fuel rack position (with
one exceptionthat the memo addressed). However,somefuel elements
have been cut or partiallydisassembled. The memo did not address
combinationsof full assembliesand one or more partial assemblies
side-by-sideper rack tube and the potential for criticality in the
rack under such conditions.

Block #4: Identifyadversecondition category(s) (criticality,release of
fission productor hazardousmaterial, direct exposure, or institutional
failure)that could result from the conditions and symptoms listed above,
and explainreasoning"

Loweringthe water level in the worst case pool gate leak scenario would
reduce shieldingand cause direct exposure to workers. A criticalitywith
full water level would have minimal dose consequences.Uranium, fission
products,and TRU could increase in the pool and pool sludge; however, the
large volume of water would dilute these a radionuclidesand there is
practicallyno dissolvedor particulate activity at present.
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........ VULNERAB]L,!TYOEV.,E,L,0PMENTFOR,M , , (Page, A-62)

Vu].nerabilit_/#......ID...W.2.2 .......site"....!NEL. ..................

Date: Oc.tober.2..I,1993 . FacilitT: .CPP-666BASINS ......

Block #5; Identifywho or what is potentiallyaffected (environment,
public health and safety, or worker health and safety) and explain
reasoning"

a. Worker health and safety would be affected by loweringthe pool level
and reducing the shielding..

b. A criticalitywould have relativelyminimaleffect due to the shielding
and clean conditions at the CPP-666 basin.

, , ,, ,, .. i ,i ..i, , ,

Block #6 (Optio.n.al)-Describe urgencyof correctiveactions (if any). Use
<I year, 1-5 years, and >5 years). Explainreasoning:

<5 years WINCO should formally resolve safety issues by the USQ process,
not by internalmemos or responsesto assessmentfindings. USQ
determinationsand resolutionsare formallytracked and this provides
assurancethat safety assumptionswill remain valid or will be reexamined
during SAR updates.

i
|m . i,i, ,i i , ,, ...,,_ .

BlOck #7 (Optional): Additional comments,views, or plans by the Site
OperationsOffice and M&O Contractor:

WINCO responsewith regard to the pool gate air supply issue was that there
were not enough pool gates to isolateall fuel pools and even allow
drainingthe transfer channel to set up the worst case scenariodiscussed
above. However, it does appear that a single point failurecan disrupt the
functionabilityof an ESF.

i ,ll i, ,, ii

Block #8: To the best of your collectiveabilities,describe the potential
types of consequence(s)of this vulnerabilityif left uncorrected:

Susceptabilityof engineered safety features to damage or downgrading
engineeredsafety features can result in an challengesto safety, possibly
unwanted events and accidentsof various kinds.

-- - i , i, . ,

Block #9" To the best of your collective abilities,describe abilities,
suggestor recommend the most rational fix to this vulnerability"

DOE should provide additionalguidance on engineered safety features to
protectthem and to controldesignation,use, and downgradingif they are
no longer necessary for safety.

_ _ ..... -?.. ,, ,,,,,,, , ,, ,.

..........
_ Signature,.Team Lead.er................
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VULNERABILITYDEVELOPHENTFORM (page A-63)
..... ,, ,, H ,, - - i ,,,, ,

Vu]nerab!lit_# ID.W.2.3...... Site:ICPP

Da...te:.....I..0/22/93.............., Facility:C...P.P-666| III I_111, IIII IIIIIIIii i i ii B!ll [ I I I'ii i il_ii 11, _

B!ock..#];.Title of Vulnerabilitv(Title begins by identifying/namingthe
inadequacyand ends with identificationof the facility [20 words or
less].)

There is no path for the ultimate disposal of fuel stored in the CPP-666
Fuel Storage Facility.

ill,i i ,i,i, im u, m, i,, , ,,,, i ,,,,,,,,,, --

Block #2: ExecutiveSumm_ry Qf Vulnerability

The spent fuel stored at CCP-666 was not intended for long term storage of
spent fuel. The facilitywas designed to provide safe storagefor 40
years. Since the ultimatedispositionof the fuel is not known, and the
MonitoredRetrievableStoragefacility will not accomodatethe fuel that is
stored in CCP-666,multiple, interim actions requiring handlingthe spent
fuel will be necessary. Each of these handling operations impact worker
exposure and increasethe risk of a release of fission and activation
products to the environmentwhich could impact the health and safety of the
workers and eventually,the public. A decision regardingthe disposition
of spent fuel and the packagingrequirementsneeds to be made so that
reprocessingand packagingof fuel can be accomplishedin a minimum number
of handling operationsand in a cost effective manner.

u i , ,, ,, - -

Block #3" Describeconditionsor symptoms which portend or imply a
potentialES&H vulnerability:

Although,DOE has been allocated 156.5 metric tons of uranium storage (MTU)
from INEL_ at the MonitoredRetrievableStorage facility,the disposition
of the fuel in CPP-666 has not been determined. The 156.5 metric tons of
uranium plannedfor shipmentto the Monitored RetrievableStorage facility
is comprisedof spent fuel from commercial nuclear power plants. This
spent fuel is scheduledfor shipment beginning in 1998 and ending in 2007.
However, before fuel can be shipped it must be characterized,and packaged
to meet the MonitoredRetrievable.Storage facility requirementsand
eventuallythose of the FederalRepository where they will ultimately be
stored. However, the facilitiesrequired to reprocess, package and store
spent fuel are not currentlyavailable.

,ll i i

Block #4" Identifyadverse condition category(s) (criticality,release of
fission productor hazardousmaterial, direct exposure, or institutional
failure) that could result from the conditions and symptoms listed above,
and explain reasoning:

This is an institutionalfailure in that direction needed to determine the

disposition,reprocessing,and packaging of spent fuel at CPP-666 is not
available.

A-63



VULNERABILITYDEVELOPMENTFORM A-64

Vulnerabilit # ID.W.2.3 Site:ICPP

Date: 10 Factlit : CPP-666

_j_q.rJ(___Sj. Identify who or what is potentially affected (environment,
public health and safety, or worker health and safety) and explain
reasoning:

The Worker health and safety, the environment and public health and safety
can all be affected if ultimate disposal of the spent fuel in CPP-666 is
not determined. CPP-666 was not designed for long term storage of spent
fuel. Using the facility in this manner for greater than 40 years
potentially increases the risk to :'tte personnel due to the potential for a
criticality and release of fission or activation products. These
conditions also affect the consequences of airborne or effluent releases to
the environment which could eventually impact public health and safety.

Block #6 (Optlonal): Describe urgency of correctiveactions (if any). Use
<I year, 1-5 years, and >5 years). Explainreasoning:

>S years. The dispositionof spent fuel, if known could reduce the number
of handling operations required to get the fuel into its ultimate storage
configuration. This information,when available,will enable the site to
develop effective processesand reduce the exposuresof workers and the
overall costs of handling and storage of the spent fuel.

Block #7 (optional): Additional comments, views, or plans by the Site
Operations Office and M&OContractor:

cJL].O._Y____LTo the best of your collective abilities, describe the potential
types of consequence(s) of this vulnerability if left uncorrected:

The consequences of not knowing tho ultimate disposition of the spent fuel
is that it will be necessary to build new facilities, and increase the
number of handling operations that must be performed to prepare the fuel
for interim storage and then again for ultimate storage. During these
handling operations, workers will be exposed to ionizing radiation and
there is increased likelihood for damage to the fuel with the subsequent
release of fission and activation products.

Leaving the spent fuel in CPP-666 potentially increases risk of release of
fission and activation products if facility is operated beyond its intended
design life.

Since the length of interim storage is not known, evaluation of storage
options is difficult and the costs for developing an interim term storage
capability for the spent fuel will be impacted in that design assumptions
will require additional conservatism to keep risks to acceptable levels
over an unspecified facility life.
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VULNEIIAB!LITYDEVELOPMEI¢rFORM (Page .A-65)

Vulnerability# !.D.W.2.3 .... _ . Site:ICPP - .................

Date.:10/22/...93............ _ Facility:CPP-666 ..................

To the best of your collectiveabilities,describe abilities,
suggest or recomend the most rational fix to this vulnerability:

Additional emphasisneeds to be placed on developinga policy and guidance
on dispositionof fuel for ultimatedisposal.

[I i IIIII iiiii _.... r iiiii iiii i iiii i :: -- I iiiii ii r

ll,,,Si,gKa,ture,Teim Member ¢/ Signature,Team Leader ...............,:,1 _ I ...................... 1iiiiiiiiiI1! _ I ' I II"rll I
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VULNERABILITYDEVELOPMENTFORH

Vulnerabilit# ID.W.3.2 Site: INEL-ICPP

Date: October21 1993 Facilit: IFSF

Block#I: Titleqf Vulnerability

Ignitionof BrittleCardboardFuelContainersat IFSF

Execu)IvelSummaryof Vulnerabilit_

Loss of forcedcooling,due to lossof AC power,can resultin ignitionof
the brittlecarboardfuelcontainersthat are storedin the IFSF. if
unmitigated,propagationto graphitefuelsis probable.

Block #3: Describeconditionsor symptomswhichportendor implya
potentialES&Hvulnerability:

It has been reportedthat the utilitysystemsat ICPPwhichprovidesuch
thingshas plantair,demineralizedwater,and emergencypowerhavebeen
provenunreliable.The availabilityand reliabilityof standbysafety
systemssuchas emergencypowerfor providingforcedcoolingto the IFSF
assuresthatatmosphericconditionsin the vaultare withinthe safety
envelope. Demand-relatedfailurescan increasethe likelihoodof fire-
inducedscenarios.

Block #4: Identifyadverseconditioncategory(s)(criticality,releaseof
fissionproductor hazardousmaterial,directexposure,or institutional
failure)thatcouldresultfrom the conditionsand symptomslistedabove,
and explainreasoning:

If in the unlikelyeventof a firewithinthe IFSFvault,the probable
consequencescan lead to releaseof hazardousmaterialto the environment.

Block#5: Identifywho or what is potentiallyaffected(environment,
publichealthand safety,or workerhealthand safety)and explain
reasoning"

The most directconsequenceof the eventis workerhealthand safety.

BlqCk#6 (Optional):Describeurgencyof correctiveactions(if any). Use
<I year,1-5years,and >5 years). Explainreasoning:

Implementationof correctiveactionsis directlyrelatedto the demand
failurerateof the emergencyAC systemand the frequencywith whichthe
sitelosesoffsitepower. Basedupongenericfailureratedata,corrective
actionsshouldbe takenin less than I year.

Block#7 (Ootlonal);lAdditionalcomments,views,or plansby the Site
OperationsOfficeand M&O Contractor:

WINCOis in the processof upgradingsystemreliability.Operatingfunded
projectsare plannedto completeupgradesand Inodiflcationsby 1996.
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VULNERABILITYDEVELOPMENTFORM /Pacje A-68)

Vulnerability# ID.W.3.2 Site: INEL-ICPP

Date: October 21, 1993 Facility: IFSF

Block #8: To the best of your collective abilities,describethe potential
types of consequence(s)of this vulnerabilityif left uncorrected:

If system reliabilitiesare not upgraded,the likelihoodof a severe
accident increases.

Block #9: To the best of your collective abilities,describeabilities,
suggestor recommend the most rational fix to this vulnerability:

Improvereliabilityof emergencyAC power system and developemergency
operatingprocedures for quick response fire-fightingactivities.

Signature,Team Member Signature,Team Leader

A-6_



VULNERABILITYDEVELOPMENTFORM IPage A-69

Vulnerabilit>'# ID.W.3.3 Site: Idaho CPP-603 IFSF

Date: October 19, 1993 Facility:CPP-603 IrradiatedFuel
StorageFacility IIFSF)

Block #1: Title of Vulnerability

Roof Collapse and Control Room EquipmentFailuredue to a Large Seismic
Event.

Block #2: ExecutiveSummary of Vulnerabilit_

This is a remotely-operateddry vault storage facilitywhich was designed
and built in 1974.to withstand a design basis earthquakeat the time. A
recent scoping analysis indicatesthat the massive roof structurewill
collapse in the event of a large earthquake. All safetyequipmentare not
seismicallyqualified nor restrainedto perform their safety functions.
The consequencesof a possible direct exposureof the storagevaults to the
environment presents a vulnerabilityto the workers and the environment.

Block #3: Describe conditionsor symptomswhich portendor imply a
potential ES&H vulnerability:

The IFSF consists of a truck bay, a cask transfercar system,a fuel
handling cell, a fuel storage room, a crane maintenancearea, and other
room including the controlroom and standbydiesel generatorroom. Of the
636 18" diameter x 11' long storage canisters,309 are currentlyused for
fuel storage with a total End of Life Uranium of 0.5 MT.

As part of the scoping study, the facility has been analyzed using a 2-D
dynamic finite elementmodel for the current site-specificseismicload.
Overstress conditions at the roof and crane connectionswith the support
columns present a possible collapse of these massive structuralelements
into the fuel storage area. In the event of an earthquake,the impact of
these structures on the fuel storage rack array will probablyexpose the
fuel canisters to the environment.

Block #4: Identifyadverse conditioncategory(s) (criticality,release of
fission product or hazardousmaterial,direct exposure,or institutional
failure) that could result from the conditionsand symptomslisted above,
and explain reasoning:

Direct exposure of fission products to the environmentfrom the uncovered
fuel storage cells is a possibility.

Block #5: Identifywho or what is potentiallyaffected (environment,
public health and safety,or worker health and safety)and explain
reasoning:

This vulnerabilityaffects the workers with direct radiation. Release of
fission products to the environmentwill affect the general public and the
environment.
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VULNERABILITYDEVELOPMENTFORM (,PageA-70)

Vulnerability# ID.W.3.3 Site: Idaho CPP-603 IFSF

Date: October 19, 1993 Facility:CPP-603 IrradiatedFuel
Storage Facility (IFSF)

Block #6 (Optional): Describeurgency of correctiveactions (if any). Use
<I year, I-5 years, and >5 years). Explainreasoning:

>5 years. The need for correctiveaction is not that urgent, since the
possibilityof fuel elementsexposedto the atmosphereis not that high
relative to other potentialvulnerabilities.

Block #7 (Qptional): Additionalcomments,views, or plans by the Site
Operations Office and M&O Contractor:

Since the Contractor is planningto preserve this facility for future dry
storage of spent fuels currentlystored elsewhere,the facility should be
modified to withstandthe currentdesign basis earthquake. This should
include both the structuresand the safety equipment.

Block #8: To the best of your collective abilities,describe the potential
types of consequence(s)of this vulnerabilityif left uncorrected:

Roof/crane failuredue to the collapse of the superstructurewill have
significantimpact on the workersexposure to radiationand cleanup cost.

Block #9: To the best of your collective abilities,describe abilities,
suggestor recommendthe most rational fix to this vulnerability:

Rebrace the structuralcolumns supportingthe roof and the crane(s). The
control room equipmentand other safety componentsshould be tied to the
building structuresas appropriate.

! Signature,Team Member Signature,Team Leader
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VULNERABILITYDEVELOPMENTFORM (Page A-721

LVu]nerabilit_,# ID.W.4.1 Site:ICPP

Date: 10/22/93 Facility:CPP-603 Fuel Cutting
Facility

Block #5: Identify who or what is potentiallyaffected (environment,
public health and safety, or worker health and safety)and explain
reasoning:

The Worker health and safety, the environmentand public health and safety
can all be affected if ultimate disposal of the spent fuel in CPP-603 is
l_otdetermined. CCP-603 was not designed for long term storage of spent
fuel. Using the facility in this manner increasesthe risk to site
personneldue to the potential for a criticalityand release of fissionor
activationproducts. These conditions also affect the consequencesof
airborneor effluent releases to the environmentwhich could eventually
impactpublic health and safety.

Block #6 (Optional): Describe urgency of correctiveactions (if any). Use
<I year, 1-5 years, and >5 years). Explain reasoning:

1-5 years. Effective interim storagemethods need to be implementedas
soon as possible. The dispositionof spent fuel, if known could reduce the
number of handling operations required to get the fuel into its ultimate
storageconfiguration. This information,when available,will enable the
site to develop effective processes and reduce the exposuresof workers and
the overall costs of handling and storage of the spent fuel at CCP-603.

,,

Block #7 (.Optional):Additional comments, views, or plans by the Site
OperationsOffice and M&O Contractor:

Block #8: To the best of your collective abilities,describe the potential
types of consequence(s)of this vulnerabilityif left uncorrected:

The consequencesof not knowing the ultimate dispositionof the spent fuel
is that it will be necessary to build new facilities,and increasethe
number of handling operations that must be performedto prepare the fuel
for interim storage and then again for ultimate storage. During these
handlingoperations,workers will be exposed to ionizing radiationand
there is increasedlikelihood for damage to the fuel with the subsequent
releaseof fission and activation products.

Leavingthe spent fuel in CPP-603 increasesrisk of release of fissionand
activationproducts due to structuralfailures since the building does not
meet current design safety requirements.

Since the length of interim storage is not known, evaluation of storage
options is difficult and the costs for developing an interim term storage
capabilityfor the spent fuel will be impacted in that design assumptions
will require additional conservatismto keep risks to acceptablelevels
over an unspecifiedfacility life.
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VULNERABILITYDEVELOPMENTFORM (Page A-73)

Vulnerability# ID.W.4.1 Site:ICPP

Date: 10/22/93 Facility:CPP-603 Fuel Cutting
Facility

Block #9: To the best of your collectiveabilities,describe abilities,
suggest or recommend the most rational fix to this vulnerability:

Additionalemphasis needs to be placed on developinga policy and guidance
on dispositionof fuel for ultimate disposal.

am Member Signature,Team Leader ..
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VULNERABILITYDEVELOPMENTFORM (Page A-75)

Vulnerability# ID.W.4.2 Site: INEL

.....Date. October 21, 1993 Facility- ICPP-603 IFECF),,,',., ',, _ , ,

Block #I: Title of Vulnerability

Possible degraded Peach Bottom Fuel

Block #2: ExecutiveSummaryof Vulnerability

Peach Bottom fuel has been stored in a hot cell facility for over ten years
without an inspection. There are no manipulatorarms in the hot cell and
the lights have not worked in 4-6 years. There is an open water conveyor
in the FECF which may allow moisture into the cell.

Block #3: Describeconditionsor symptomswhich portend or imply a
potential ES&H vulnerability:

Peach Bottom fuel has shown degradationof the fuel can in a dry storage
environmentat the INEL. This same type of fuel has not been inspectedfor
over ten years and has a potentiallymoist environment.

Block.#4: Identifyadverseconditioncategory(s)(criticality,release of
fission product or hazardousmaterial,direct exposure,or institutional
failure) that could result from the conditionsand symptoms listed above,
and explain reasoning:

Worker safety on fuel removalmay be compromised- hazardous release.

Block #5: Identifywho or what is potentiallyaffected (environment,
public health and safety,or worker health and safety)and explain
reasoning:

Worker health and safety.

Block #6 (Optional): Describe urgency of correctiveactions (if any). Use
<I year, 1-5 years, and >5 years). Explain reasoning:

< I year. Fuel has lain uninspectedfor 10 years.

Block #7 (Opt.ion.al);Additional comments,views, or plans by the Site
OperationsOffice and M&O Contractor:

Bl.ock#8: To the best of your collective abilities,describe the potential
types of consequence(s)of this vulnerabilityif left uncorrected:

Worker safety compromised.

A-75



, ,i"i "" , ,',, " ' 'i'_'_,I''" ',', ,i,,,, , i "i '",,i , ' ,,, , , .... -

VULNERABILITYDEVELOPMENTFORM (Page A-76),,,

Vulnerabilit7 # ID.W.4.2 Site" INEL

Date: October 21, 1993 Fac!lit_: ICPP-603(FE..CF)

Block #g: To the best of your collective abilities,describe abilities,
suggestor recommendthe most rational fix to this vulnerability"

Fix lights; inspect fuel.
,/r)

/C] "; "
{S_n_'_ure, eaml_e_)e_r " siyn-a_Tea m Leader.......................

/
I
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VULNEILABILITYDEVELOPMENT FORM (Page A-79)

Vulnerability# ID.W.5.1 Site:ICPP

Date- 10/22/93 Facility"CPP-749drywell and
CPP-603dry .s.torage

Block #9" To the best of your collective abilities,describeabilities,
suggestor recommend the most rational fix to this vulnerability"

Additional emphasis needs to be placed on developing a policy and guidance
on disposition of fuel for ultimate disposal.

am _lember ".. ..........Signature,.Team__Leader
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VULNERABILITYDEVELOPMENTFORM A-81

Vulnerability# ID.W.5.2 Site: INEL

Date: October 21, 1993 Facility: ICPP-749

Block #I: Title of Vulnerability

Potentiallydegrading aluminumfuel cans and baskets at ICPP-749 (WINCO).

Block #2: ExecutiveSummaryof Vulnerability

Forty-sixsites of Peach Bottom fuel are in undergroundstorage at the
facility. These fuel elementsare in aluminum cans in an aluminum basket
lowered into a carbon steel cylinder. This environmentis moist and could
cause deteriorationof the aluminum.

Block #3: Describe conditionsor symptomswhich portend or imply a
potentialES&H vulnerability:

Fuel cans of a similartype have shown corrosion.

Block #4: Identifyadverse conditioncategory(s)(criticality,release of
fissionproduct or hazardousmaterial,direct exposure, or institutional
failure)that could result from the conditionsand symptoms listed above,
and explainreasoning:

Possiblehazardous/fissionproduct releaseif fuel is dropped during
transfer.

Block #5: Identifywho or what is potentiallyaffected (environment,
public health and safety,or worker health and safety) and explain
reasoning:

Worker safety if fuel is dropped and fuel can is breached.

Block #6 (Optional): Describe urgencyof correctiveactions (if any). Use
<i year, 1-5 years, and >5 years). Explainreasoning:

I-5 years.

Block #7 (Optional): Additionalcomments,views, or plans by the Site
OperationsOffice and M&O Contractor:

WINCO plans to relocate 20 fuel storagesites to newer design tubes in the
next year and the balance the followingyear.

Block #8: To the best of your collectiveabilities,describe the potential
types of consequence(s)of this vulnerabilityif left uncorrected:

Worker safety on fuel transfer.
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VULNERABILITYDEVELOPMENTFORM (Page A-82)

Vulnerabilit),# ID.W.5.2 Site" INEL

Date" October 21, 1993 Facility/"ICPP-749

Block #9: To the best of your collectiveabilities,describe abilities,
suggestor recommendthe most rational fix to this vulnerability-

Eliminatealumipum fuel cans - substitutestainlesssteel.

_-Ignature,__z_/_mber Signature,Team Leader/
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VIAJIEIABILITT _ FaIN (Page 1 )
i i iiii i

i

VuLnerllbitity g mS-1 J Site: iS

!Dote: illktober &_ 1993 il I I II II I II

Stock I11: T_tqr 9f Vy_neralDititv (TitLe bmlina by tdentifyinB/n_inO the inidoquKy t_l enm with
icintification of the fllcitity [20 wortl or Lm].)

Potential um_itored I_ttcl-up of redtor&aclicle end/or ftuite mtertets in sand filters.

Exec_rtivt S_mulry of Vvtnerobiti_v (- SO words)

There is no current administrative centraLs tn place to detemihe the rodtonucLtcie content of
filter aoteriaLs. S_S has irldicatien that corrosion and potential breechirlg ef SNF iS cr.currinO.

,,i i i i i i

BLock ll3: Describe conditions Or symptom uhir.h portencl or iapty It potential ES/,H v_LneroDtLity:

ItoclionucLicle constit_ncy of Sand FiLter, FissiLe canstituent of sand filter.

i i e i |

BLock t_.._...___lOe_tify aOverse conciitien category(s) (criticaLity, release of fission product or hazardous
imter_eL, d_rect exposure, or institutional failure) that couLcf result from the conditions end symptoms
t istea _ove, _ expLni_ reisening:

C_itiClL _ty, RIICI

,i i i mH i. p i

qltock /PS: lOe_tify _o or uhat is potentiaLLy affectecI (envirmlient, public health And safety, or
uorker health Im_ safety) _ explain reuon_ng:

Worker

|,, i,

Describe uraency of correcttv_ actions (ti any). Use cl yur, 1-5 years, end )S years).
ExpLain reasoning:

Anotysi8 I_Oceclures should be |mptementecl A_.



II11 II II hill I II II I r IIIIIIII

IUJIEIIMILITY _ _ (Pegs Z)i m,l ., .,., . ,l ..... i
!

VuLnermiLit Y I SitS-1 ..... I Site: US
/

hte: October &_ 1993 .... J Pa_ttlt_: L h llasin ........

_l_ock drT: A_Iditiarul cmmonts, viM, or plans by the Site OImrst|ons Office end NSOContractor:

Nave sam post ermtysis on Imck flushing of fiLter.

ii Uli n imllnl i Ill I I I nUll

__i_k Jl_ (0DtioheL)" 10 the last ef your coLLective abfttt4eo, dmu=Pth the potentioL nmllnit_Io of the
consequmrv:o(s)of this vutrmrlbitity if Left uncerrected:

I_ hsin sand fiLter fissile mterisL aclmsrio.

,, i i

_Iiock i_ (_t_or_)L_ To the Nst of your coLLective adDititin, Suggest or rec_ the _t retionaL
fi_ to this VlJlherld=_Jity:

, , ,, , :_,, ,



.!m i._!_a_ILITT iM'Y____mm_Wl'_
i Hi

I

Vutnermittty t SITS-.2 ........ ! Site: gS

Date: Oct--n_-r &i 1993 _ r_ '_]
Btock O1: TitLe of VutneeAit4t*y (Titre Imgins IW idmr_t|fY|hl_hamlf_ the Irmdmqldmcy _ m with
tcImtiftcation of the facility [20 words or tess].)

Incomplete lnvwntory of It|MN.

BLock IR: Executivl Sunmr_ ?f Vutner_,itity (- SO uorcls)

The Site Asses'astarte Team did not identify ate Rim sto_cl on-site, Imldressinit only reactor basins
arm segereti,.ns faciti_ias. A review ot e htSRC invlntory report rasutted in the unconfirmc:l
id_tification of RIMN in the foLLowing areas:

• IC-Ite_:tor tank (t|thi_m conifer rods and Hark 608 tsrlets)
• L-Iteector tardc (Lithium control I_oOs)
• C-Reactor tartk (t|thi_m c:arttrot rods)
• Z3S-F (irrNlistKI fueL)
• Tr3A (irredimted fuet _ tlrget lasimbties)

Sev_r|t other areas, such as _ m_d IP77A, are bet ieved to contain Rllm as I result of ir_lmtory
r_r! reviews and discussi_ uith _I_ _ _C personneL.

ll_k _: Describe c_iti_ or l_t_ _ich port_ or i_Ly m I:Otontisl Er_I£Nv_tner_ility:

A rwiev of mw__lassifiW i_to_ rGrt (_C _-liP-_-_16) in{ii¢Itassiinificlmt

ClU_tities of ItINN was not reported by the Site Assessment Team.

qltock ./_: 10mntify adverse conditi_ cstellory(s) (criticstity, reteese of fission product or h_zsrclous
esterise, direct exposure, or institutior_l fair,re) that could result from the conditions I_d sy_)tam
t istKI m_:x_ve, mn_ exptsin reasoning:

Lmkrm_ - The status of the tlli_ _ storage ¢onditians is hot knmm.

Block I_: Identify _ho or uhlt is potentiltty sffected (envirammnt, public heetth _ safety, or
worker hastth _ safety) and expLain reesaning:

Wetter heetth and safety.

Block 116: Describe urlency of corrective Ktlorm (if my). Use cl yasr, 1-S yasrs, IKI )5 yasrs).
|xptsin reset=hi rig:

In_ontory of site RII_I should be completed in occordlnce with direction provided to site sssesaaent
teSlll, • I year.





I' _ I1' ,,ql in i_ i iR II I i i ........... I I'i

............. _i.lID_tLt_ N'w_.wmn m ......... (P.oe _
I

Vutnef.WiLity m SIIS-3 I Site: SItS . ........

Date: October &( 1993 I Fac4t(t_: L - b BNin........ II I II il i l I I I I I I

_Lock #'!: T4tLe Of VuL_r_i|il:v (T4tLe bellini IW Idont|f'yinO/_i_ the irvldoquo_f end orclo with
iOontificstion r_f the facility [Z0 uorm or Lo(lll].)

9if/eric toad boarinO bolts irmtaLLod in ; bern ItIU end tlrget honOer trolleys, i

i

__t_p(:k#_.:"ExecuTi_ S_rY of VuL,_f.M?it,i_y(* SO _)

IteLildDitity of Load boarino material il IKn_ect due to the noted non confor_w_'y of botts. Failure
of these bolts cOuld resuL: in ctrolxDing of li_ont fuel rods or |rrediatod taroets.

.......... iiiii:11 i ii ii m,,,

BLOCk d_: Describe ¢orR:Oitiort$ or sy111ptOlll$hltlich _x)f.ta_l_l or |l&_Ly I potonttlL |S&H vuLnef.l_iLitv:

Lo4CI boerirq; bolts for S_l=ension of iliON enCI targets are o_" diffef.,_t ike _ matef.iel. Net
involve co_ntef.feit or kBIDeCt bolts.

, H i ,, i , .i , ii i i i.

BLock du.: lcle_:ify a_vef.se conditio_ cetetlo_y(s) (criticality, release o_ fission product or hezarOous
hater+el, direct exposure, or institutional faiLuf.e) that ccxJLclresult fr©m the conditions _ Syll_:Cns
l iste_ eOove, arv:l explain reasoning:

_teLeese of fission proci_ts U to Clf.ot:x:Je_I=ucke! or It|iN red.

,, , ,, H,,i ,,,,,, m,i i ii. ,

_lLock d_: Identify _o or .t_et is potentially affected (envirorment, public health and safety, or
vor_er health and safety) _ explain reasoning:

Worker.

StoCk J6: Describe urgency of corrective actions (if amy). Use (I year, 1-5 yeirs, ord )5 years).
Explain regmoning:

< 1 yrs. teviov of suspect/counterfe|t bolts IDrogrma is already estobttehocl in DOE, teviov of
tl4 Lure pegbMt| l | ty ohOutCI not be a heavy INanely.





YuLrwrOttity ill gS-4 Site: gS

Date: Oct_r 4 1993 ,_ _1 *_'* Arm Dtmsmt' ,in

I|ock rot: T|_te of V_rllb_14ty (TitLe bellirl Dy IClw_tifyinlllrllminll the irmClmlU_y _ m with
iclmtiftcation of the fl_itity [20 vor_ls or Less].)

Cherecterizetion mcl Sifety Ano|ysis for FissiLe I_teeisL SLuOge on eqp. and 'qC" l_eln FLoors oncl
Send F4|Lets

ILock i_: [xK_tive SUlWWry of VutnerldD(LiTy (- S0 words)

SLu0ge cheracterizstto_ and reLated safety/criticaLity i,_Lysis hew not bmm completed for the
Sand FiLters I1_ INSir_ floors in the rap= _ talC= I¢lmtn Pillil_lllbty Areas. This _flaLflorobtLt_
relates to the high corrosion l_l relocation of fissile Imtertsl currently tionttfled utthtn the
I_sin eros•. Excessive mounts of studOe and cIo(Dris heertnO fissile mtertst hove ocC_dmJLotOdon
the Is•in floors in excess of m). thCtteS. •toiLer _m_lnts of sLMRe mterieL has _ igMl_ttfled
on the horizontal s_rfl_es of the harqler 4n the verttceL tube NOtion, mchine beiin, storege
transfer bsstns. The potential imbtttty of this mS•fist ts ouch t_t e|l_tflcant quit|ties of
mterieL con be triter•fred to other Locations within the bMtn _Idrtnll hondtin0/trlmJfer oporetims

throull_ the land filter sy_t_ dur_no o_erstion. _ of the dyrmmtc h_t_re of this fuel
corrosion prOCel_S _ the _otqmtist ir_reese in the relative reticm of f|88i te to corrosion W'OC_ct
mS•riot, s ccmtin_ing r.hsrKteriZstioh/l_fety _,lseslum_t Proorm mly_ rmecl_ tn co_jurctim vith
I_s_n ¢LeMMp _ chemistry controls. The curries [S&H risk imsocieted _ith the st_l_e mterieL
eppeers Lay l:ut he• the future potential to increase persomet exposureS and the pose4biLtty of
cresting critics| less conditions. There currently ore no iOentifiecl Limits for operation nor
operstio_t controls that voutd Limit the amounts of potential fissile mterieL uh|ch coutcl be
coLLected w_ COrCe_trsted on the Sor_ filters or other potentiaL Locations. A_ldttior_LLy there
has _ no safety greeLy•is perfomm:l to Cleter_ihe the i_fety er_eto_ a_l ¢orleclUm_eS for the
fissile mterieL co_teihed in the sludge mterieL. Sits he• initiated • co_)reherlive i
chsr_terizstion er_ criticality esmMmnt pro0rm to better evaLuate m_d prectu@e the possibility
of f_ssite _ter_st retocoticm, ¢r_:i¢oLi_y _ worker exposure events.

BLock I_: Describe conditions or system uhi¢l_ portorv:l or imply s potential ES&)t vutnorldD(tity:

The potontiet exist for e ImsSurld)Le Quantity o1 fissile elL•rilL to be deposited uithi_ the senti
filters _e¢ in the "[= _ =P" ores be•in ¢teer_lp sy1_tem, is I_fety snsLve|s r,Dr coIDrehqmsive

r.herlN:terlzstion prollrlm has been identified for eyltm _poreti_ of the mlla_l fitterll _ _hich
provicle • safety any•Lope for high sL_iOe/Oobris to•cling. Higher then expm:ted corrosion anti
degredstion of ¢leddinll •terCel, higher fissile _ter_sL in I_.s(ns, can prockace higher f_ssite
tutorial tosdirqt on sand filters, and other eyste_ components.

!Lock 14: ICkmttfy adverse conditio_ category(s) (crit_cetity0 release of fission prociuct or Itssertious
ms•reeL, direct e_ure, or (hstitutionet faiLure) that could result fra_ the cor_iti_ led OySlptoms
Listed shove, end expte_n reasoning:

PotentieL high rodietton exposure _ criticality candttion ulthtn the kits piping I_l sand
11 Leering eystm.

Identify vlho or tibet ts potentiaLLy sffectecl (emirorment, public heetth _ safety, or
uorker health _ Imfety) end expLain reeson_rql:

Uorker health and safety issue because of tor,,,otlzedpotential crtt_r.aLIty I_1 higher th4m eq_ctM
redtetim crudities.
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WLIIRABILITY DL_E_ _ __ (Pike 2)
............ ' 'i |i II i i l Eli - l ........... I

VuLnorm...!L4ty g tS-4 . I Site: ns _i i, umnmnln II IllflII IIII IDote: Oct_n_*_r,&i 1993 , , P_,iLtl_r: mg'nlind q_" Ar_o_ DJlms_bt_ II_ln _

|Lock #6: Doocr|bo urOercy of corrective a_ti_ (if any). Use cl mr, 1-S years, mr4 )S mrs).
I_ptein rnsont nO:

4 I year; hip corrOo_o_ arul potontteL aogredation ef fuel arm torlJet uter4eL could toad te
trmm_rt e_ ftee4ie later4eL to earul filter eyItn. Iio sotuTleahas belm_'l_4flN to Poauce
The hiper th_ expected corro_4on rotes.

, iii i i ii 1 ii1 ii i i lalll I i a iii al lalal i ii I

Att4t4nt c_ts, vtom, or plans I_ the Stto Oporet4ons Office mdlO Cimtrector:

im to vorJfy thor site f160 hoe 4dm'lttf41¢l for ¢orroctivo action end euThor4Ution Mils.
A prOgrm ptlm h_ boon iCi|nt|f(ed. _- ...... _.

ii i i iii i i , ii ii i i lUl i

itock t6_ {_t4fll): To the I_st of your coLLect(re IdD|titles, _criUe the potentiet IRgnit_le ef the
c:orLsoqlJeh¢e($) ef this v_theraDiL4ty tf Left un£errected:

Ueeas to be _lyzecl _n Inre Oetei L.

L III III I I I _ i

_LoCk #9 LODt_L): ?e the mt ef your cetLectlv_ iDttlt4es, II_JNest or rec4mmrcl ef the mot
rotiorvJt _ix to this v_LneriDItity:

Porferlm safety orItysis _d CleveLoDinst4tut4arwt/Mll|n|strottvt controls.



__ __ IPII I II III lli IIIIII IIIII

- VULmUaXLS_Nw_pmn pore ....... (Pm4e_)

Data: Octolmr 4, 1993 Focit4ty:
- IIII I I I II Illil

II]oc k 11; ?ttLe of VuLhe#qpb_i_y (T|tLa l:mllinl by 4cIlnt|fy|nO/rUllinO tht tnldlquocy I_1 m with
icll_tificatiol_ of the flM:iiity [20 wOl'C_ or Leas].)

_ -- , ii ii i,i , , i i ,,,1, i

I_ock f2: Exocut+v_ Sulmmlry of V._,,Ir_rJlD+I+Ty (- SO wor'm)

Descr+l_e ¢cr_l+t+ons or symptom idh+ch portend or +Elpty s l:l:)tartt+llL [_rtH vl, iLrlerllD+L|ty:

COPPOS+O_ Of AI*cL_ fuel Mid tar'liltS Irl:l ll ¢OIDOr_nt$. SBe lttichgw_t A.

Ill I l l II.II

Iclent+fy a_verse ¢orv:l+t+on category(s) (¢r+t+clt+ty, reLalse of f+ll+Ol_ prcxkJct oP hazlrCk:xJs
Iter_aL, O+rect exposure, or inst+tuticu_i re(Lure) that could result from the col_4tiorls _ lyllptCIllS
l_ste¢l i_:ove, opel exlDLa+m reasc_iPql:

_ , ii , , i i i iii

lclentify .ha or +it il iX)tlmtiaLty affected (imvirorllmt, public health inl:l safety, or
WOrker health iincI safety) and exple+n reason+s:

_ im,l i i ii,i ii

Delcrtbe Urllency of corrective am:rises (if any). Use <1 year, 1-5 years, and )S ylars).
I[xpLa(n reasoninll:

.- i, ,



I HI IIi I i i I lilllil i i I iiiii ii liii i IlJlI I I limaall I ............ _

................... VULImaXLIn_ man' ................ (p_, z)
VutnermtLi_y..dl SitS-5 S(te: IRS.............. , ,,,,,, ulii i i i

h_e: octOr'' 4, _rs ......... LF_!L4_: ...... _ ....... _
Iiocklr?; idd(tiortl cammmts, viM, or plans by the Site Oporotionl Office end Iq&OCmtrl_tor:

, i i ii i i _ i i ! ,i nl IH i,,ll II , i IHil IH i i

Itoek ti_ (Oo_onot)_ To the Imllt o1 your cottoct|vo liDititi_l, _lolcr4bo the potqmt_at mlgnit_kt of the
ccil_oquo_els) o_ thilt v_Lnermbiltty if Left uncorrected:

ulu lull Ill i I II I iiInnll liBII I I in iii iiinii i ii ilnl ,null i --

BLock 09 (Oo_or_|)- To the best of your coLLective _Lities. e_ooest or recomnor_ o_ the most
retior_L fix to this vuLnerldp_L_ty:

II II "' ' " I'?II _1 I I IIII 'llll I'

, / i

/S _l_ur¢, 1_lm 0_mer S_ge_ure, Ton Loeder , ,



Attochnmt A

$u094mtN Approach to Deftrm VutnoMdD|tlt|m Due to Corrosion

I. $_morJze corroo4m ph4nmom et vor(u _ foctttttm. C_pore ¢oBno_ttt|oo end divorllonces.

2. &noLyle potont(oL lectors ond ¢m_ tflRmtotiom et oo_ oite.
- voter Hi stry
- mchenicel dmoOe
- Ooivmic
• st_lOe
- other

3. IcJe_t_fy mtontist nitJp_ions.

t. 141m"_titypO,lgerrtiaL tlui_cts.
- V|th repror.ms i nil
- v4theft rop_Nsiq;



NUJIE_ILIl_r 0E_LmOBT FOil (PoSe I )
I

i

VuLner_iLity tl RS-6 _ Site: SItS

Dote: October 61 1993 _ FeciLtt_: %= bstn

Itock III: TitLe of VuLnermiLtty (TitLe Imlltnl by lalnttfying/mmtnO the Ir_ _ m vtth
tcim_tificatiol_ of the feciLity [20 fl or Lass).)

137Cs activity Level in =L= hsin.

_lLock i2: Exac_r_ive Summr_ of VyLneradDi!itY (- SO uorcls)

Corroding end LeNi_li f_L etorsd in tl_ Ilexin is incrming the 137¢s rlwlioti_ L_L it a rate
that is Imcoming Limiting for the c41lmbiLity of the iom_exchange ¢oL_mr4 to maintain the Limit
_tow the _in. Limit of 500 _mL.

BLOCk it3: Describe cm_litions or s_tom uhic_ portend or imply o potential [SI&Mv_JtnermDitlty:

Increasing 137CI; activity LeveL in the I:msin leer. &pprooching 500 dlB/mL Klein. Limit.

i

_Lo_k dU.: Identify adverse condition category(s) (criticaLity. rILesse of fission product or hazardous
materiaL, direct exposure, or institutional failure) that ccnJtd result from the con(liLacs _ m_tm
Listecl _ve, mci explain reasoning:

k_verse (erudition relates to high rKilticx_ LeveLs _ ALAILAconcerns.

_lLock 1@5: lOentif7 uho or uhot is potentiaLLy Ilffectod (onvirormn_t, pubLic heaLth _ Imfety, or
verier heiLth oncl safety) _ explain Pelsoning:

Uorker health and safety lind envirOl'lmm_t.

IILock 9: Describe uriperacy of corrective ectiam (if any). Uu cl mr, 1-5 yurs, lind >5 mrs).
F_Lein reumirql:

¢ I year Imcllase the Ilttumtion is currently near the ¢llpWittty of the ion exchlinoe to mintllin (
S00 titre/rot.

mani i

BLock dr?: k:lditiorat cements, vim_, or pLw's by the Site Operlltians Office lind N&0 Corltrector:

At the direction of DOE. the _ centrector te preperiho the naceSlmry paper liork to bring in I_
ou_llide contractor and laddie|anaL ion excha_lle cmpmc|ty to mmintllin the radiation te_mt b, Lc,w the
iNiinilltrmtive Limit of S00 _am/mt. It1&0 contractor hlul not evaluated increuin0 the administrative
Limit.



IIIIIII I II I I

I_.JImMIllLITqr _ _ (Page 2)
lJlHi I 'l i ill , __

!

VulneriMltty if mS-6 ' I Site: SItS ......

Dote.: October &l 19_. . ,1 Focittl_: %" Ilastn ......

BLock I (_ttnt): To the best of your coLLective abilities, IImM:r_N tM potential mll_itlall of the
cmW_KlUmlo(e) of this mtnm'attlty tf Loft w_m'_cted:

increas_ mrker Ikmes.

i , ii i i,ii i illl

Stock 119fODtint): To the mt of your ©ottoctiv_ aittties, m41Wst or rocmm_l the imt tit|lint
fix to this vutrwrllDitity:

I I1' II I I

_. Fresh LeySignature. Team rammer
I I I ,,,11



Ill II I I III II

i i i i

VuLnerobiLity f SITS-? I Site: SItS .....

Dote: October /,l 1993 m J FaciLity: ,

ILock #I: T!l;_e of vuLnormiltty (TitLe mini Iw |cl•ntify|nG/ruqllrl| the |NId0qld_y illm with
tclontificotim of the facility [20 imrcls or Lees].)

Determine whether _ bJbbLes rote•so is e poto_tieL hozard lib•v• the bucket stereo• ere• ot L-
It_ictor.

|Lock dr2: Executive Sdmmry of VuLnerelpiLity (- SO _ords)

ell lllll ii

|Lock /OJ: Describe cenditiom or symptom uhir_ portend or imply • potential ES_N vuinerebttity:

Ges bJbbLes ere being reLeosecd fras the corrcxling teroets in the L teector IMoin (in the bucket
stor•ge •re•).

BLock W.: ]clentify adverse condit_c_ category(s) (criticeLity, reLe•se of fission procLx:t or hszsrdous
Imteri•L, ctiroct exposure, or institutional failure) _hot could result from the conditions led symptom
t iste_ Jove, _ expLoi, reesoning:

Hyclroge_ is eLm•st certoinLy the predominant gas in the IxJbbte_ bJt it slmnl relevant to explore
_ether sig_ificmnt cohcentretions of fissic_ products (e.g.,--'l[r) •ccolq=M_ the hycIroge_.

BLock /PS: Identify _o or _•Z is potenti•LLy •ffocted (o_vir_t, pUbLic hemLth _ ufety, or
worker heeLth led sefety) i_1 expLein reeeening:

The lignificent in,wet u_JLd be to uorkerl uho spend considerobLe tin oh•v• the bucket ltOrNle
Ire•. C_jrrentty tritium is the only 0ms•ends NMciee thlt is monitored. ALso, hig_ rotes of air
reptacmm_t ape not ro_tino.

BLock W_? Describe urgency of corrective act•ms (if my). Use cl mr, 1-5 yoors, and ,S mrs).
Ezptein reasoning:

The urMmcy fop am initial esoeemsnt seem to be no|r-tern. The ps discharge rote currently
_ers to be ret•tiveLy to_, b_t _ early oueelmmt would offer the besis for corrective actions,
if justified, porticut•rty if the ires retoeee rate increases.



J _ULBMAMILITI' _ _ (PoOe 2)i ii i i --

Vulnermil4ty 0 SiltS-7 ] Site: US

lil I I I II

, Dlite: OctolDer &j 1993 Foclltt_:I ii ii I I I I III I i i I I I I II II Ilii I lilllli I I

Block _: 44k:litiormL ©0mnmstS, vlem, 0r pLIm8 by the Site 0porlitiolys Office W tQ0 Controctor:

_.

I1| I Ill

Ilo_k i_ {0otiorIt): To the beet of your collective lilt|tiN, doKritt the potont4oL mllntt_il of the
C0moquonce(8) of thie v_iLherebiLity if Left uncorrected:

Jto<J|ooct|VO liOOC|e8 _rlhO|OCJIPy opBPlit|OiSJ OIsl:Jnlointmo litliff thlit o4Nnd ¢onotdorOtli tim obove
the bucket 8tOrlllle oree. CurrlmtLy m_ntuiL or itscmsHKpamtilit; i_¢om_nd duirlicto4"iMttorl to
mticiNte c_tiet (tq_octe if fuel corroeim_ rote msd eooocioted bUbbLe rotooee rote
i nc roole5.

ii ii illll III I

BLock I_ (OD_ionoL): 1o the best of your coLLective obtt|ties, o4JOIJeSt or reconnmsd the mo6t rational
_iz tO this _LneroDitity:

o. $mq_Le S)os bJ_Le contents to NSeS8 uhother eiOnif|cont rmd|oective 8poCtN lore roLooood.

b. Incroms(ng air fLou or uee of Drotoctive clothing couLd offer I_tiliflictor'y ftxmJ lit nminlL
cost.



III II II I If I I I I I lllllIlII IIIIII I I I

VULnmmLX__ mm .... (Pq_ _),,iJ i ii |1 i i , ,,i i

VuLflormtL|ty dl RS-8 I It to: IS ,,,II I I IIII I II I I I I I i I II

Dole: Octal:or 5, 1993 J Foctt4ty: Reactors _ __- I III HIIII III I_ I I IIIIIIII

Iltock IM= T4tLo of Vulh!frnIDt[4ty (TitLe IIoItm IW tdont|fytno/rmmlnO the (ntloquocy and endo vtth
|clont|ficotton of the foc4Lity (20 vor4o or toee|.)

Lock of Reactor Author|zot|on Iests.

I ilnl I Ill NNIllll I I In

|xec_rtive S_mery 9f lhJLherld_l_t_y (- 50 tm4_lo)

DOEhas directed that L-Reactor end P-Reactor be pieced tn • Ntd ohutcimm cond|tion vlth ha
PrcNisim for reStart. [-Iteoctor uas to be placed in • eoLclotondW condition. In rm_ome, V$1tC
deveLoped Id_tdmm/ltandby plane effect|rl0 facility Imr4mre, wtoyees, end program. Nordmre
changes 4ncLudebLankinll sources for eaerllOr_ nlokoupvoter for the dlsasuDLy booln (river voter
end cooling voter heedo_s). Control rome operators ere no tenoor In ptese et emm _octors.
CasuaLty response vmJtcl rely en bu4td|ng personnel end operetore from other focittt4es. The
o_hor|zet|on bo4is for this cond|t|on, referred to u _ Oasis for Intor4ip 0poretien (lIO),
not been cWveLolsecl.

i ilu i i

BLock dr3: Describe cc,'cl4tiom or symptom uhich portend or ||pLy a potential EG&HvuLnorldDJt|ty:

The current operetiot_ of the reactors te not odllrcme4KIby approval or safety Ixdthoril_Ot|On. USItC
plans to issue e Basis for Interim 0peretim (llO) v|thtn 2 years.

I Ill, Ira, II II I II Illll Ill I lil

ILOCk W.: identify adverse condition category(i) (criticaLity, release of fission product or hozl_
notariaL, direct exposure, or trmtitutionoL failure) that could result fron the canal|Lions _ |ymptom
t|ste(f above, and explain reasoning:

Institutional fei Lure - The reactors ere currently operetlrql in O mode (stiffing LeveLs, equ|l:ment
condition) hot addressed IW the Safety ArtoLySts Ilogort.

n, i I II ,i III

_tock diS: IClenttfy d_o or vhet te potenttetLy offocted (onvtrormmt, pUbLIc health amclsafety, or
tn_Pkerhealth and ufoty) and explain rlloo4n|r41:

t_rker health end safety.



_ IIIIIIIIIII II II II II Illil II I II ilililill IIIIII

vuummmsu__ pom (PW z)- i i iii i i i i i la i i i ill ii] i ii i i i iiiiiii iiii

Vulnerad_illlryI SIS-8 life: III- i t i t t t tl ittl t t tt t

Dete: Octolilr 5.J lqPg3 . FlicltltY; Iolet,orl._ _ i i iiilili i i

Block I_: Dllcrtlll _ Of lOrril¢1_tw Ktilrll (if I_1. UII cl yllr, 1-S ylM_I, Ill )S yulrI).
I_|ltfl _| fill:

< 1 yeor - A fOrlIL rlviev Of IN Mrltinl _lldtttml, lqUlllmmt rtlqutrllw_l, W Illflinxlt
lllff|rll Le_lLl |l rllillCI.

i iiiiiii iii i i L IL _ II I III I II

lLock li?: Add4t|oniL taints, v(M. or pLlm by the lttl Opirlttlm O_flee onll lie Co_trl_tor:

110 to be cllvllopl4 vtthln l yltrs, i

i i i_ -- --

IIo{k t0 (Oef]orit}: ?o the last of your coLtoct|w ltPiL|t|tl, lllcrille the IlOtlnt|lt _ Of
¢onsoCpArce(s) of this vtJLnerldD|L|_y 4f Left uncorroc_a:

iii t i,i i

BLock t9 (0DtiormL}: ?o the belt of your coLtoctive iDiLlttet, IlUllett or rlClimond the meet rlttonoL
fix to _1_i$ v,.JLnereD_L|ty:

I I ' 'i • III _ II I I -- IIIIlil

.....



.............. [lllIIIIII IIIIIII I [11111 I II I III IlIIIIIII

............ __:L:_ m_':.__ m ................ .....(_,o, ,)....
VuLr_reO_||ty dP mS-9 / Site, _S

Oste: October 6, 1993 Foclilt"_: _I IIII Ill IIIIIIIIilfllll II I II

BlOck gl: Title 9f Vu_rsbtlity (Titlebeli_ by tlontlfytnlb'rmstnO the tnsclmas_ end onnlsultfl
iclentificstim of the fectlt_ [20 uo_ls or Leas],)

CorrcUtC_ of IMrk 31 * end II tarllet slugs tn ICand L dt_Ly basins.

............ i i i i iiiii L I I IIIII I L 111111111I I

Executive Sumury 0f VyLnsrmi! itv 1- S0 uords)

__
iii i i iiiiiii ii iii iii ii ii ii nmlllli IIIIIII III II ] I II I III

Block dr3. Describe cor_itions or lyllptmns ulrich portend or tily I pOtimtilL IS&H vuLnormiltty:

Corrosion proclucts ere readily Identifiable on stuBS _ _ bldlN)LesIndicate that corrosion La
cant i rui rig.

i i u i .,u u i u i,i

Illoct dU,: IcIontify g_verse cutlition catetlory(s) (criticality, release of fission W'ocU:t or hazardous
referral, direct exposure, or institutional failure) that could result frei the cordttions sncl ayUl=t_nm
l istKI adore, _ explain reaaonin0:

I. ELevetecl fission product inventories (princiNLty C.-137) ere rc_tinsly assured in basin rater sr_
or_ermecl water treater has I_ institut_l to con|tel activity belay 500,000 dl_. increases in
corrosion .ill result in higfler radicMtct|ve inventories in the ueter _ Imes|bty in sir (lee SRS-
7).

b. Extencle¢l progression of the slug corroSion could result in Increased difficulty in retriev|r_ sr¢l
flarEllirqi st=itity of slugs in stereos, processinO or cllspoo4l.

IS I I I II II IIllnll I I I I I I I I

Block IIS; ic_ntify uho or uhst ts poteqtiaLty iffectad (envtrwlmnt, pL,|bli© hosLth Bad a_fety, Or
uorker health _ safety) _ exiDLatn reasoning:

e. The tncreasecl radioactive burdens In pool uetor Pandit in tncrIMmed clotureto IMrl_met Whoesal
wlth operations related to icttvity ImnoOilent (o.|., ion eu_ coL_lI_ hendLInO Ind
regeneration); also, there my be Increased alrborrul activity free evmoret ;.on end _ bnAd)Le
releases that could affect staff who uork above the bucket stereos ores.

b. Substantial difficulty tn h,arndting of severely corroded slug= could increase dedm to bestn or
peckoOi ng staffs.

_ u u i • __ ii nlull uln iii i

IIock I_: Describe urgency of corrective octtgnl (if lay). UOe ¢1 mr, 1-5 years, Inl )5 year1).
i_tstn ressant ng:

Corrective ectiens (i.e., etudoe ranovat and isprovad uotor chmiatry) Ire URdOrI_Iy_ _ covers
ere being lap|stunted. The potential tmect8 of these assures need to be evaluated over the next
1-5 years to iLLow tim for further ecttans, if justified.

_
I I II I n I I IIIIIIIIIIIII I II I!



...... ,,,_nLnrr _ m .......... CPmZ)
I

vutn, rntt_y J Ul-t .................................... i Site: mS ...... ,,
i

li_k in': _ttiOhmi ¢OImfltS, V(O_, or pL_ Wythe Site 0NPat|_ O_flee mnl 10 ComrNtor:

Seml.

......................... if I iil i i i illlil i i i f I lil i nilli[I TIBiI_ li Ilil I

|,lack t (Ontteml). To _ limit of your ¢ottRttve a4ttttm, iN_rflm ttw palette| _ of
_e(s) of _ls vuLnePO4tt_ tf Left unnreectU:

ke_P4O 1 (te_oeusinl): If exm_lq eo_romte_ W_unts Lock the sLup 4rail the lwkets,
rmmve| fop 4teSotutto_ _y be difficult.

Scenario 2 (No IIo_'oeeseIwI); COrPN40_ peOdUCtoxpom|on or IIPNS fPagmmtatton eout4 emnplleate
ha_it_flO end pIN:kagtrql of the stuOs for final 4/eposet. Potential lmoets of rNiottm retoeees on
ptlmt staffs Is aOOressul tn I_.

llllnlll II! II I 11 IIIIIIII I I I I I!II II f II_ IIIINIIIIIIH_ I I II III I I[llllJllJJIII|

Block iP; (Oot4onal): To the best of your collect(re IdDtltt(N, s4404st or recoliw_ the BOOt Pittonol
fix to this v_t_erl_t|ty:

Assure that corroeim phonom_ on4 mthoOe to ttt|lPlte them are ur_erstoo4 _ 411ohotrata4. In
the rWoceestWi mo4e, aitioato4 ¢orru_o_ to the axtlmt that It# will, Pglnotr__N_lty
retrievable. 1, the dlalDmi4lmade, Inftillote eorro_|o_ such that poot-etorooe h4ndttWI
POCketl_ll wilt not be sorla_ty tnq_cto4.



__---- I IIII I [ __ I I_/ I IHIII I III II11I I II]ll]l I I II -- --

iiiii 1[ , ................. .............. .

v.Ln.rmt,i,v, m-_o __ J s4,,: m[ I 1111 _ 1 [I I fl1111111 Ill [ r ......

oat.: _oi,, ,, I_ ! F.cili_ _.noeclor..._in. ,,,,,,,, ,, _,,,,, _ _....... I Illll III I I I I I IIII - I IimllM _1

Title_of YutnBrmblt|tv (?trio belt_ IW itlmttfyt_qVhiinl the indanlmclu_y anal one vith
4Jmtiftr, alion of thO fl_itilry [20 _ or LIm).)

tSetSe lio4 CorroSion.

, n I II iiinlllllll ii iiii ii iiilfl I I IIIIIII I I I - . lUllll i iii ii nln I,1 ii [ iiiii I _.

_J_ _ut_vt Surety o_ VV_r-d, ilttv (- SO uorm)

The lie|It t8 C_ the Tl_trt NOok Noise in the P-lion, tar OtOr_ lloatn ore severity ¢orroikpcI tdh|ch
my comx-omiN tifttnll r.ilp_tty.

IIIINI --- I III -- I IIInlll I [ IMN , , ! innmir?[!__ IIIIII iii HIll II [llllll III ] I III

Block fit Describe conditions or symptoms _tc_ porterd or ImPLy e potmnttlt IS&H v_Lnerl}Ittty:

A betcw.uoter mm_gintceL joint that jo|g_ 6061 ettltU _ _ otaiflte_a lent =ins fenjr
|tOiniqHil bOLtS OiNPoorl So_qPro|y (:oPra_icL The tm 1toter lea ore UlNKI tO Lift fuel lamdLam in the
hori|mtat postttot_ from the rue| etorilee rocks. ?lee severe ¢orroslm amy ¢oipa, alaia_ Lift|nil
CINNc]Ty. |f Ix'aokote wre to OtClJP C_Priho |lfttq. the fuel Imdnlllte epta|n|q up to fmJr fuel
tSSlliDt see v_LO arm pmlSilDty ceus_rql 410tl4 to the fuel _ thNe On the flOOr Of the imstn.

-- __ inlnl LI i i ii i IHII] I I] II1[111111I J

BLOCk l_ |Cl_tify maverse cor_iitto_ t:atqNlory[i) (crittcat|ty. release of f|lsiog_ product or helorclouS
astatine, cliro¢_ oxpos_reo or ih0titut_Onot failure) that ¢_|4 result frM the ¢o_ltttCla_ alracllyll@tOm5
L israel Idsovo. _ o&oLai_ roosminO:

?he NIverse corlciitlm is pot0_tiat release of fias_o_ IprOcLacts in the INIsin or in the extri.
vioLmt_hll t:r_ticaLtty lii_h 0 raquiream_t|.

.... I II i! iiii 1/11 I II I L -- -- in inill,ii 11 i1 11111111

I_Ock d_: lCi_ttfy vho Or what is potM_tiot|y affected (omirortam_t, i_ib|_¢ health _ liifoty, or
uorker heeLtl_ end safety) or,ca eqDtetn reUo_irql:

Worker health end o4fety could be offestqKI IW the release of Oil,lion produc_s tf the ctmcldin0 yes
INhetreted or if OropPelte violate cr|ticat|ty li4_cir_ requirer|.

I)oocrlbe urllenry of corrective agtlom (if any). Uo, cl mr, 1-5 ymars, _ )5 lasH|re).
|_ta_ reuintna:

Corrective O_ttOh_ Ohoutd be cmqDtetod before the Tvtn Nook Natal to _eM, A_porohtty, t_tiS iS
or|lanai ap_il_nOnt -_S yoars OLd,



............. • • ............ I 1 III ................. II fl I I

vut...atl,_, no-to, I so,., m ,......... Illlll I I[ I]rlllIllll I_ Bill _ L _ ]1II I I II I mill i [ .....

!)ere: ktoMr 6. IWIt ..................... ! PW!!I_: P-_te_ _tni _ L iii r II

_ttt_l canmmnlm, vireo, or pLn IW the tire _ett_ 0ffteo _ NS0 CImPNt0Pi
!

To the _t _L_ of _ _t P_I _l_rmltl_ T/, _ _lllen of _ RIot _ hoe net

_ m
ii i illl iiii , ,,,,,,,, ,, ,, ,, , ,,,,i,,,,r,,i iiiii inlllllll I

tluk i (n,,tllmlln To _ mt M _ _tl_ttw Otltttl, dm,erlN _ mt_t|l _

............ lilt J i i!11111 I I i I iii i ._ ii i I IJ I III --

Ilock Ill! (btlgrdtl): TO the tNnlt Of yQur colloctlve mtltltoil, il4tel| or POSglBIml the INt rllttgnll
fla _o this v_l|l_rm_ltly:

I I III IIII11 I]1111111nl I I iii iiii IIIIIIrllllll]lllllllll ......

lit t_e Team0raNt r



.... I III1 I I11 I IIII I I III1_[I I IIIIIIII I II I II ] "- I __ - I ....

....... I......... ....... _ _ t _ Crl_ _ _ ..................

i

Vu|rerat U tY I !Iii. 11 J $t Ie: US::/ i iii[ii111111.iii,11i ,, " - i I III II II

Dill: 0llollerl. IFoelllty;ieoclorDI_Iy lulnl
...... I II[IIIIIIIIIIIII I IIIIII IIII I ......... II I III I

Title of Vulherlblllty(Titlebellm bY Idonllfylnl/llnl the Inodoquo¢yend i wlth
lllmll#l¢lli_01 lhe #lillly 120 iorll or Ileal.)

lll{lOr011lllily lliin ll(IIy 4_llylll Invelope

- - rl i iii i i iiiii i iiii ii

hlc.ll.i i_ Q#Vwllre!l!tv (- SO I_'i)

With the currentelnflli_rotlon,lfldfuture |lY-_IDpllm ll_llflollfOr i of the lllOr DII_Ly
Iollhl,mm ilotontlllInllWe erullbte lccllmte eln oeei_ tl_ thole previously lllmllfled
evlllllulill_ fllellllyINII. TilelutllllnllIAIilIdonllfyomelllmll,el_, lllillr¢leondlliom
for lllrillllll,O11 ollllOllon eonlrOll fOr lltllof on lllerlllI PelciOrfoelllly(Clloli_ I foclllty).
The lu'rlnt elmfllluPltlln_ _ 01mrlllonlrlfleclI elNllllmllend oilorlllmlllelnllQrlllefl
llOlOnillilyIf Iiiiifor I CII II or III flelllty. Thll _l_erldlllllydole hot IndlelllI hll_r
polentlltrilk ¢ondltlon It lll M olldreellethe Lockof ire oee_n.ltelybendlnlind eeWlmlve
llifllyli_lllle for the dliilllmOtyllollnlfor lhelr IN'omontend future Olmrltlonl. lllfltyIMmts
llsecillOllulth the l_'eel_tinllfulure ¢OrrOlio_eonllltlenl,|llleof pool ulter,ll_lllnonIflllurI,told
l_Ollil,flUlll Itlrlll io_qnlnl, Ioli o# ll_iIldin0,etc.,_ to be lore Icl._'itelyonllylollIO
rlfleclthese ¢Imlltlonl. Other clll_ In the #icllllycenfllParlliOnl,lyllllmllOllllOn,Ind
li0erltiOrilllonlililrltlOnlrlllliVe Io the ¢orrectlveeclliln6for ¢orrellenof ¢lldlllnll_ fllllle
llllerlll_ Io IIIiddrlSlellII lilrIof lhl crldibleIrvlnilIrllrllk lltilllllm.

...........
I I IIIII IIIII IIII I II I II IIIII IIIIIIIII I II

BloCk In: D_llcrlbeconditienl or IIIOll which llortOnllor illilYI llOIimtlllII£II_lnlrllbillty:

The llolontil|IXilt wlth the l_urrlntconfii_rllionIn{l¢onllilionl,llndolNOlltlIAIIlhll ¢llfflronl
Kllenl iPilmll,their ¢ofllI_ec _ lllilltionI ly Chlln0ellndtherl(Whol be lilly
Ulllroes0di. the fecllltleeIAIII,and olmretinlp,'ocolarel,iheei ¢ondltim_ my teed to IyIlm
Olllrlllli_lond corrlcti_lllltlonlilhichlllveI lllUrlDll IIII¢illalCI.

! I I II II iiiiiIimll I iiiiiiii I i iii i I! ii

Block _; I_lnlify Ii_veril ¢111_iIi_i_ (:lttlt_ry(i) (crillcolity, reletse of ftlIi_n 1_'_I_I or hlllrllm_
nileriel,direct future, or irIlitulionllflilure)IhlI could reluLIfrom the cei_lltioheend Ilia
IIiiiiiollOVeoond l_ollin relIOnlnll:

Inllllutinl flllwe

ii L i

ltKk 15: llll_Ilfyllho Or ii_IIII llOtlntielLyeffecloll(im_lrol_imnI,lllill{hellthInclllfety,or
wklr $_llth _ Iltflty) Inll wLetn reumlq:

Ilorkor heetth i_1 lefety, and emrtrcmmmt

-- I I iiiiiI I,I i i . ii ---- l,lll III II I



i ii i ii ] ii IIHll I IIIII I II I II IIII I I I I I Illllll ' I I I I _

,emmmqmmm _)m z),............................. _QJOEEM|L|1_ ................
]

ir I i iiii i i i ii i Rill i[lllll i i F ii iiil] ii ii ill iiiiii

,,pete: _:tM,er ,f Im ........ pm4!l_/,:Iwt_ ot_ty h,0,_ ...........

0_o_riN _ o`Fcerm_tl_e oct4om (If e_,). tim cl _, 1-S ._oPe. aml _S m).
ItspLo_n _w_4_:

ql mr hoeouoe ef the time to odoquoteLy edl_oe8 tlmoe ove_e end epm.et(mot _qu4Nmmte uhleh tmoct
eocl_ of the dlo4_Ly oreo mine end tM|r comW|_et4m

iii ,11 , ii i ii i i i i ii ii i j ii ii iii i ii i Illllllll

BLock IF?: _ldttionol cmme_tl, vio_, 04' pile by _ Site 0poretlml Of`Ftll 0111It$O _rOCtOr:

The It_ |S currently pLomln0 to complete on _Ipdotod hfety J_otyeie itoport fer the Reactor D4oaee4ndDly
Oaslns IW W|L. I_, ............ ..;

,,,, i i i iiii i i

||ock _ (ODt4Ohot): TO the _t of your coLLect|re m|i|tin, do_:r|be the potlmtiet types of
_e(s) ef this _Lnerobil|ty tf Left uncorrected:

IloeOS to be eveLuoto4 4n more 4eteil

_ i ,11 i i ilul lull IIn II

LU_k 99 {_Tiomt): Te the trot of your coLLect|re abilities, ouO0_t er rocmmmd the mot rational
'Fix tO this _t_erob|t|W:

Pr_md v4th the IrOlmOOd N_ ptom 4n updottn0 the extstln0 Mfety _notyete.

IIII I I I • IIIII II •

- ..:-....,,,-,.,...,, ,.-,,. ,
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.... -- .......... f_lJIll_ II II_l I _r_ _ I ............ _ I_ _l_l) i_ )

V_lil_ll_irlb_.( [ 4 t_l _ I_ I_S q, _ _ -- II I'!its: IlllI .........

lil II II HI in .... II I

Title of _l_rm(_ (Tttte _tm _ I_tfy_i|_ the |_ _ M vith
ielontificot(on of the factl4ty [20 vor4J or Lou].)

ImI_IrtI_t ftamiinI of L-h_tor DiI4111Ibty I41tn.

i ii ii iiii i ii i i ,111 i i i i ii i i i ii , ]

Exec_tv_ S_mo_ 9f yvlner_i l_:y (- 50 ve_e)

(To be e_4aptte4)

i iiiii ii -- iiiiiiii II r l IIII II [ Ill I I

ILock _: Describe c_ttioni or a_tI vhi_ Wt_ w t_ty e ptmtiot E_ _LnerOtLt_:

Uncontrolled e_rcee of voter to bNtn could cause overfLov and fLood4WI of facility, Lois of
control could be the result of h_in error (such on evl_t hoe occurred et Lewt once), or could be
initiated Iw e ailUniC event that dte4bLoe key cc_te of, for exile, the make-up ueter
system. CaI_anenti IAICh IS the Level elnminO interlocks rlecl to bi eeielicaLLy c_oLifiecl to
W'ectude this condition.

ii i i illl l iill i i ii i i ,

II,_k t_lll I_II_ti_y td_lrse c©I_:liti_ cetl_ry(s) (criticality, release of fie•ion prod_t or he_ae4_I
nmterlaL, direct exposure, or institutional failure) th•t could result from the conditions end IyIptOlI
ListI¢l eiders, end explain realGrti_:

Fi•lio_ ProOJctl containecl in overflow(nil I_uin voter uouLd be released to the disel•elnbty area, in
ilermral, arv:iuLtinmteLy to the onvirorllWnt via the facility sewer.

ltock t_; ldI_tify _o or ulnar is potentially affected (envi:c_II_t, Public health i_l I_fety, or
varlet health and ••rely) end explain reI_inO:

The poitutete4 event _o_Ld iIl_Ct adversely on the e_virorII_t I_1 public _ worker health I_1
i_fety.

i i iiiii i iiiii __ i i

DLeck I_: Describe url_Ir_y of corrective actions (tf i_). UI4 cl yIer, 1-5 y_Ire, _ )S yiIre).
Explain rR_ntnl:

Corrective octtone should be undertok_m vithin the 1-S mr vlndeu. This judom_t I• based on the
tou probability of • DEE couple4 vlth the currmt relatively Lou reactivity'Levels in the IIatn.
mr, these rellctlvtty Levels cm be expected to Increase M to the onOoino corrosion that
exists. Long tern delay in Init|et|nO corrective octtom (_.e., to ) $ years) uoutcl not be prudent
Or OOvilebt e.



I

li,llllLIll IBIII.Illlll U (Pill 2)
II

VuLfllrlll)iLity I 11S-12 , ' I lttl: Ellhie: _tillmf 74 1993 .... FaCt I its: L-Iloctor I)l_L,]f Itltn

ILmck tff: itliltttalll r,a_lnt$, vii, or pLInl by the Sill _llfltllll OfftCl _ 10 C,tttl'l_tor:

N/A

i i i

llml_ II tOmiamt): I'o Ill let of _ P.,oLtEt4_ aitltios, gleocr+bo the Ntgrlt|ot _ of
¢amequm_o(I) of title _lnerldiiltt_ +f Loft mrmtoct:

N/A

i i

Block lip (ODtiomt): To the bolt of your coLloct_ve miLitils, IWiillt or momlni_ the lOlt rlltionoL
fix tO thll vutnlrOiLity:

U/A



llli I

! mim__tLITT Ilk_"__l'_ _ {Page I )
llnn

VulnerabiLITy • _S-13 ] Site: US

Date: October 7| 1993 i Facility: L-Reactor Dtlmlmimbt_ Basin _l i

IILock •I: TitLe of Vutnoret_ititv (TitLe begins by 4clmttfy(nE/nminll the ineclecl_cy end era with
tcllntificatim of the flwit|ty [20 woftls or Lm].)

|rmdvertlmt fLoodirNI of L-Reactor 0ilmalalbty BIisin.

_LocK dr2: ExeclJt_ve S_lmo_ of VythWrld:)_tity (- 50 words)

(To be _mPt ied)

lln ii

_tock 113: Describe canclitiam or eyllptmm Nhic:h portend or tnDty • potential ES&N vutrmrebtlity:

UncontroLLed oeu-ces of rater to beain ¢euLcl came overflew rail fLNdtnll of facility. Lou of
control could be the result of h_mnn error ¢skach on event has occurred at Lit once), or could be
initiated by e seilmic event that di&llbtlw key coIDon_ts of, for exallpte, the _oke-ktp water
System. Ccml_rmnts Such as the Level serlSinll |ntarLclcks nolW to be sainirJtty clmttfted to
proci_lle this COfllition.

JlLock W,: Identify adverse condition category(s) (criticaLity, release of fission product or hazorclous
materiaL, direct exposure, or institutiormL failure) that couLd result from the conditions and sy_tm
t istecI el:love, lind explain reascminll:

Fission produc_s conteir_d in overfLouing _lsin voter t_JLd be reLeesocI to the disassembly area, in
9enereL, _ uLtinm:eLy to the envirormm_t vie the fKiLity sever.

BLock diS: Identify ulna or uhat is potentiaLLy affected (onvirorlmnt, I_bLic health and safety, or
uorker health and safety) _ explain relmonih0:

The postulated event tmuLcl imlm¢_ oclverseLy an the lmvirormmt anti I_bLic _ uorker health lu_
safety.

ILock I_: hocrlbe _ of corrective actions (If any). Use ci mr, 1-S years, ard )5 ymre).
E_Lain rmmoning:

Corrective ecttore Idmutd be unclertoken vtthtn the 1-5 ylmr v|nclou. This Judumnt ix besacl on the
Low pralmbiLIty of e HE coupLed vlth the current reLativeLy Lou reactivity LeveLs in the buin.
Iloummr, these reactivity LeveLs c_ be expired to Ircreosa due to the rains cartesian that
exiats. Lanll tern delay in InitiattnS eorrectlw re=tiara (i.e., to ) $ ymlre) mutd not be prudent
ur odvitobLe.
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NULJIEMBILITT _ _ (Pro 2)
ii In III I II III ill Ilill III lill ill iii

VuL_raiLitv J IMS-13 Site: iS
, ,. i ill i i iii ii i

Dote: ,Oetolmr ?l Im ....... Poelttl_: I[*ll_,,tor Die--abLy Illtn ,,,

ILock it?: Miditimmt emmi_tl;, vie_, or I_lm IW the Site Opm'otione Office IIM 10 Contrmor:

I/A

. flu| i inl | lull ii

BLock Oil _O_m'wt): To the best o( your ceLLoctiw IbiLttlll. ilKr|bt tht pmtmtleL t_w, of
Cmsequerce(I) of this _ig_m'BILlty if Left urr.orrocted:

U/A

BLock iN {Oot_orlt): To tt_ Imst of your cottoct_ve iDitltieS. 1_41_Bt or Pecomlmr_ the INt rettonmt
fix to this v_LnermtLi_y:

H/A



.n ..nUlLll I 181._

VuLnerabiLity J US-14 Site: US

Date: October 1993 P-|ooctor t)isasMnOL, llaein

IILock t1: TitLe of VuLnerN=tLity (TitLe boginm by Icllnttfyino/nnmtn0 the Inodoquocy and _ u(th
iclont|ftcation of the facility [20 verde or Loss].)

Ir_rtlmt fLocdtq of P-|eector OioadmimbLylloetn.

I|ock tl2: [xecLrtive S_mmr_ of Vutherld_itity (- SO uor_ls)

(To be eumLied)

I|ock f3: Descr|be coMttiono or e_lptmm which I_'tond or ilpLy • IlotentteL |S&N vuLnerabiLity:

UncontroLLed sources of weter to b044. could cream overftou _ ftocdtno of fecttlty, tess of
cmtroL couLcl be the result of _ error (eucl_ _ wont has occurred ot Least once), or could be
initieted b_ • seismic event thet die.Lee key CUl=an_ts of, for exmnpLe, the rake-up rater
systoa. C_panents such 04 the Level eerlin0 interlocks hood to be eeilmtcoLLy quoLiflocl to
I_Ktude this condition.

Itock iv.: Identify adverse condition ce_egory(s) (criticality, release of fissie_ product or hazer_lous
amteriet, direct exposure, or tnstitutiormt feiLure) thet could result from the conditions end system
Listed ek_e, and expteir: reesoninO:

Fission W'oOJcts conteined in o_erft_ing bmsin rater wouLdbe reteeeicI to the dioal_mlbLy erH, in
gm_er'et, or_ uttimtety to the onvirorm_ vie the fKiLity sawer.

Iiock I_: lclo_tify uho or uhet is poten_ietty affected (envirommnt, public heeLth end eafe_y, or
worker health _ safety) and expLein rsasoning:

The postuLet_l event v_JLcl impoc: oclversety on the imvirormen: end public lind yorker health and
safety.

Oescribe .rOency of corrective _tione (if any). Use <I yeer, 1-5 yeere, and )5 mrs).
ExpLain re04antnO:

Correcttv_ _ct|or_ shouLd be undertoklm ulthln the 1-5 yoer ulndov. This Judpoflt _s besod on the
Low prcllbob|L|ty of s DOE¢otdp|od leith the c:w'rgg_treLativeLy tou reectiv(ty revels in the bexin.
llovever, these roecttv(ty LeveLs r_m be expected to Increeee clueto the OqlOinO correelon that
exists. Lone tern delay In Inltletlno corrective extlom (I.e., to • S mrs) would not be prtMont
or advisable.
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(Pa_ 2)................ .______Lrrv,___;_.,,=,_=v__ ......
I

..vytn._m!.!_tv,ms-_, ............ I s4t.. ms .
oate:,octom_7_!,v_ ......... _a_ac,tg_: P-ieactoro,ai,_L, r ess_n
Rtock dr?: _ld4tlomL cements, viM. or pLn by the Site Operltiom Office end NIO Contractor:

U/A

i i i i i

I|Q_k. I (ODt4aml): To the boot of y_r cottact(vQ Qllltlu, dicr4be the potonttet typac of
consequmceCs) of thle v_,iLnorOlt4W tf Left uncorPected:

Ula

,,ll i i ill i i ii i

_l_ock i_ (OoTiohot): To the best of y_jr cottectiv_ _DiL|t4es, 0&_lest or P_:OHimnd the most ret4oniL
fix to this vuLrwrliDiL|ty:

I/A
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.......... _..,x_ _ Fro, , ,,c,_. _)

,,,vuLr.raiti_f sesilS ...... I s''!,,te:us ............
Date: 0cteeer 6, 1993 ! Pect|it_: tllOf_ FIEILIC:HI| rX'S..... I II I J i .........

BLock t11: Title of VuihePabt_gy (Title belltnS by identtfytfllVnmatng the |nodoquocy and ends ulth
|dl_tlfieetlon of the facility [20 morro Or tell].)
CarlO_t of OpePltiOnl:

ill li l i i , i lilii ill i i llitl i , i iiiii

lLock 12. IxtglJttvl S_/lllPV 9f VWLl_ePliD+Lttv(- |0 ,OPal)
P.enauct o1 operat_om to mizt the esterc_l storage rote of the fuel storm bee(no is heclmlmry.

i ii fill I I I I I IIIIIII IIII I|II I IIIIIIIIII llll II "

BLock 13: Describe co_itlonl or IMIptOII uh(ch portend or (lpty I potmt(oL EIIM vulhlPlblllty:

StoP+ of l_t nu©tnr fuel Ind tIPIpltl hM COl_t|flUl_ On ll_ 0_-I_ _ll|l uith _lLly_ Of the
pin to prmess the fml end forints scouring and resulting in extolled Itorlge of the ruler
tarsms ,mtt _ the till ever envisioned fop these tutorials.

There all a recent tr_icilnt il_ ulrich a /uet bundle tn the L rlactoP dllllsslbty m|n is dPOlXmm:f
anO a recovery ptln all begun prior to proper ml)emmt not4ftclttOn, revilu, and approvals

In the P tesctOr I:HIesIUOII kaolin one chain hoist i Ol:Slr,v_l to IN tlllprOINPLy n(:losDo_ or
s_wred so es to prevent thedvertont or ur_Jthor|lOCl _t Of the hofltler.

Data es to the acldttion of DOkeklprater to the production reactor cltS48Hn0Ly basins is being
PecoPOedI_t ts not being ormtyzed to cletlm_ne trlmdl in the iddttton of uater thmt vaJL4 be
usefwt in Oetlr_imng the cond+t+o_ of the bellnl.

,,.i lllm i i ml i iii in

l|mk K: Identify aclvePse canal+titre corollary(s) (critiClt|ty, rlLssse of fission product or hazardous
star+at, cliPect ex;msure, or (Pint|tat(ansi fro(lure) that could result fPon the ccmdtt|ani and lylptol
listed l_ove, end l_Ll+n realming:

With the Pay{led Poll +Or production rlactOPl l_d the ilpLl_Intlt+on Of relator Llyl,l_ pLiliSl,
radioed fU_ling _ ltlffing I_1 the rlt|ruumt of Bony explr|ltl¢IcI MOPklrl, _ the potontiel for
ircPesSed spent nuclear fuel I_il=U_nts there is concern that proper conduct of operltiOnl of the
facilities conctmed vith the resl|pt, 8toroDe, _ proeellling of fuel my be edwrssty affleted.
]Woper con_luct of operations my Lead to lioniftcont nuclear |n_t_intl offecttnO the proper
Ol_ratio_ of these facilities ind could result in roLesse of fissile mtiriot to the enviroralmt,
anO exposure of ollePatlng plrsonhot.

+ i iiii ii i iIll

SLack IS; lOontify d_o or uh4t le potmttatLy affected (envirormmt, IMbttc health _ Imfety, or
uorkor heltth and Imfoty) Ind eJ_letrt rsssoninO:

Iwoper r._md_t of opoPettom hal the potlntlaL to effect Marker health lind Imfety It the reactor
fuel dil4_ty beslnl currontiy storing l_t Ply©leer fuel end the Imelvlng 14min for Offllte
frets end aLl_ hoe the potential to affect the enviromlmt If a boeln tsska _ the Look Ooes
undltactod.

_i -- ,Sill IS, I II IIII

Itmk 16: Del_Pibe _rOency of corrective actiohl (If l_y). _le (_ yelP/ I-5 yeOPll IM_ )_ yOIPI).
Explain reasoning:

Corrective ptlms to imphsslzt training in concki:t of oberet4onl to ecldress the extlnded storoDe
role of the production reactor disassemble bacins, lecetvlng ksin for Offsite Fuels, _ thl F-and
II-Canyon fuel |top,lie besths ehouLclbe ep_ovecl end InpLmented ih Less than one Year.
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__ Tttte ef _lni_r_tlt_ {TIt|o _(m _ t_tl_t_(_ _ IrvNMQiI_ Inll _ with
tt_ ef _ fMt|tty _ _ Or LOSe].)

Inodo¢_ote ?or_MIo Protection et ROOF
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|Lock _: |zm_JTiVe /_ of _i_r-hiltTv (- SO _¢10)

The roof of the ROOFfocltiW over _M i itno to oo_truetod of otmndo_d roof doektnO over o
6truct_oL stool (rio. Th|l Wtt_ of _ roof strum ere to ho (_ipiott to _i_t
_HD_OtrOtion Of t_HDP_ _ tePfi_ Will mto0t|i. In litton, h tronotte wl| etr_et_e o_ the
foctltt_ is elo_ tMn_qp_ote to p_t p_otretton by • ted, s retool|o.

I III I _ II Ili(llil _ II!11 Ill II I IIIIIIll I II ] . I Ill I HI Ill Ilillllli I II I_ll

BLock #3: D_rihe conditions or ellptoim uhte_ p_rtfi or imply e pot_tlol |MH _Lnorobiittys

the reef of the ItOOf focittty over the SOak boctne is eo_trdet_l of otandord roof _locklnO over o
|tr-._t_Ot stem| from. _ c_tr'_tt_ u_Ld not M cmpo_le of p_e_ttnO po_etPetto_ b_ stontftca_t
torr_o ooneroto_ missiles. ?he tromlte uolLs of the fool|try e_tbtt the Hi _LnmrOItity. If SUCh
e_ event were to occur, the missile oou|d th¢m continue into e p_oL W deetrw the ufe oo_etry of
fuel Locetod there _hlch is _ to W's_mt ¢rltlrJltlty.

I I I I IHIIIII I I II III III I II E III II IIIIIII I III!1 I II

BLock _| l_o_ttfy o_rme eWttto|_ esther,(s) (¢rltt_Ditty, ro|oo_e of flolt_ _o_t or _r_o
iter|it, direct ¢uU_o_re. or t_ottt_ionoL foil.s) thor _ld roO_Lt from t_ eo_dltto_ O_d IldRpt_i
l lste_ love, Ondo_Lmt_ rooom_tnO:

Criticality: The tmq_T of o torsions Oo_ereto_ missile o_ the fuel in the 8tOPW Pock could mouesI
cri t icoL tty.

Direct [pqpoe_e: i criticality In the pool could expose ROOFpor6oneL in the ores of the pO0| tO excess
Levels of rodtettor_.

II Illilllilll I . IIIIIII I I II I1| _

BLock dG: ldm_ttfy d_o or uhet is poto_tteliy offectod (onvirmla_t. public heoith e_d solely, or
_r_or-Hilth W Mfety) and e_lotn _t_:

51orkerheeLth lind ufety: [xipoo_e of uorkers to ucoo4 rildletlon _oul_t odvOrooLy effect their hIlth.

i i i l I I I I I Ili|l IHI I

BLock t5, Describe _ of corrective metiers elf shy). Use ¢1 yur. t-$ yooral. _ >S yoore),
IL_pLotn roooonlno:

1-5 mrs: The event ts Inltleted by • tornedo, li_ Infrecp_mt evont.





pqnqw............... qpoo,
v.t.r=,,, !"., ,,vet ............ ,,,, ............,

,0. ,, ,,,,,..
TITle O1 VuL_P/ll_lv (Yttle iqtm by timtlfytqVnitq the tnMmmey and mob with

|llo_t_fiset(em_ O_ t_ tM_ligy _ _ OP i008).1

Seiuic VulrwrOllAl_ of 100P

Inl_Jtivo _T_ of VutnlrlblLttv (- SO dNi)

ROOFuos comlructel ot e Stmo d_m Delltn _ end |tm/_ _mtotnal MtomIi provtotom _t_ l_ not
IDeS the c_rront Pq_iPIIIWlSt for Hlgi_ tick PMiitStee. |tnoo the intttol INtlP_, tO,ire _ _ ne
mto_mlntettc WOLaIStII_ of the fNittw.

DncriN cWTIttie'a Or eVmlDtonnn_1_ pi_tlTI or idly e potonsiol iIU sleieItlgty:

Wlk_ cry Sh4r(_titgy mtIItMN _ll tt _ fNSTM _til_ eeuld elPvl1"Ioly Itf_t Ill Imefso
OAriTq On oortl_lLake, tl_qm4 tgacide (el _ atolls Idlovo llOOll d_tei_ ore dNtp_ tO I_le full, I
(2) m Is_riod line _lc0_ ponetrotos the foungetta_ of she tMtli_, N the only etlP_tfteont eouPeO of pool
ante uP voter, end (3) unv_hored SO0pL|on links of nitric Mid end uuit_¢ siegel idjMo_t to the
facility.

ito_k I_: lgo_tity Idvoeeo condtttgn ¢etolory(I) (|PttietltSy, rqllOlt4 Of fleste predulS of l_ltlPilU8
meteri-ot, 4_rect oXpOl_A_e,oP tnit|tut|e_Ol fe_Lure) tibet could PHuIT from the enndlSto_m end eyllptglll

CrtStcoli1y: II_t Of b|o_kl from • ieiea(g,41lly fell_ 101_ry dl I ioeelN _ II,HIppools eoLAld
r_ldo e ¢rlTicelity.

Direct Exposure: Oi_e to the, fttttrq_ o_ the _ttrt¢ Mid er_Vor Ntt¢ teke could _ _rsoel_o|
_fl She erie tO ShiH_ _tOB_l:O_l,

Looks tn _he sSorlHle pools |_ cOlbtnmTtGn_vtth |04| of emke up doer IIy o piptq feiture Is she
la_o:rettOn to She focttity fedrdltt0raS, bosl_ rHuLStNI from Im oortMlulke, route eouH too0 of
eip_ifica_ Imo_m_tsof Pool motor, lltttptto_ offors8 _ld St_q_Poo4JtSin e_uoq_'e of por_or_oL So
rMiet iol_.

BLock fl: Idl_tify eho or vheg t0 potffittiLLy affected (environl_t. p_lt¢ heeLsh _ 14fety. or
_orker I_lLSh end e4foty) _ exptei_ roMeo|q:

Yorker Neoith end Safety: The aok_rse el'diti_ 4ucrUad in ILMk & e _lm_id e'eN,ds in mrkor
ease So DOSheorrol|w chemiseLe and ueoss rodtette_.

Bloc k il: Dooceibo _i'le_ o_ _oee.cStw Mille (if eny). UH ql mr, 1-1 moo, ird )| mrs).
Explain rooo,_rdNJ:

1-5 yoo_: ALL dvor'e,o ©erdlgianl ov'o pneeegecl by e eoleJtg o,vent, whi_ to • low (Pee,m'_cy e,vons,
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!o m ....... ,, ........ ! ,u,Lo,s ...... ...........
Ailllti,tll Iluuil_l, viM, OP Iltlt IW _ Ittl OpoPottn Offlto lrill II0 _IMIPIIIOI"I

ill.

..............
_ 111111. -- i! ........ iiiiiii IIII II iiiiii _ --- ___ 111111._ Jl I -- _ I I _ __

i|m/ an |_t_aavllt 1o _ NOt of _ _IIwIIwt Iblllttl. llli41rtm 11111mllmthli _ of
_ll) If tittO winlrilttilly tf 101111sJ_ll_mtl8

inlv_/ to um.te_s.

........
.. i --- i iiii iii i i iiiiii __ jii iiiiiii iiinllll I IIII I iiii II ._ nnlll IIII I

Ilam_ IP9I__lifml): to lifo loll ol yOUr lollolltvql MiltltN, IM,IIUl OP Poll lifo Imll Ptltqmll
Jtll tO it'll vU|Nlrilllty:

PoP11Omi Nill0tC ovolmtilr_ of t_O IIICtL!IIy _ tqDlmulnt 111_Illldtftt01ltl_l tlllnlllflltl.

- I - I Illlll I lllmlilll liill III IIIIII ._ L_ IIIIIIIIIIII " _. I I II I I IIIII I II



.......... .'= I-I-$--i£1TTi
i

Ito., loqTn .............

hlIIIt¢ _lvsI,telilDI t try of N-P.aqqp,I%

I_mt-- i,.v _, Vul@ibllttv (- 1O .OPlI)

N-Clmi'_ I alll_Itl ot i tin i blip i iml lllllrli tlMIll no litil¢ invtotn.
IlnlI I_t lfltllii ltln, _ hll _ NI 11tI_i4t Itlltt MIUIIIIn tf IN flIItlly.

IlllPiil undttlil Ir ITIPlII ihll_ plfllNi I_ tI_Y I pIllMIli _ VU|NIPIII|Ilyl

InltttI tltItl tIIlUIIIIII tnitllte I_lt ptMtlM If _il No_qm fllllllY thtm i lht llrllt
lllrlll vlutt I_t nit IlMIUrllly ill ft_ lhl Illtlfl ill IIPII. AI_I_ flllUrt In
frail itlI ntt itMltIIy lhPillln lhl Ii/1tl lll_lll tPII, |t Ill i t itrll_ PtlllN plth fPII lhl
flItltty. A letttllllly Ill I In IN tllrlll lrtl i I MIdll tf ulIt¢ iIIlt tO the Itlrll@
_S. _ts the rlleeee.

Ilinttfy ilvl_ll Ilnitlttn IltlIlr_l) (IPIIIIIItly, rllllll If f|utl_ I_lIuIt or hlll_utitrlct _Iolurl, Or Inltttul4tnil fltiUrl) lklt Iluil /it frlI lhl II_tttInl end lylilll
illtl_ llllmm. IrII lqtil|fi rlll4_inlI

{P|l|_i|l_yI tltIllll|y tfli_Ill /lIl tO lhl tl_llI IItrlII Pltkl tluii p|lll lht tl_Illl tn o

leLIo Of Ptulei's Pv'_t: htlitlmtly InllmM _ to _ iLiItdlnI ¢lulII roouil tn in _I, Steoiied
releeee of ftuton prlMucts fPem the fmtitty,

Ittk I_: I_lnt|fy WhoOr Whot IS potlmtlotty eff_tIll (onvtPemnnt, public hemlth roll ufety, oP
woPtor mlth mul ufety) mmlIItltn PqmuninI:

Wker 10eelth _ Smfety. the _|ll_lYlli_t: Wortllrll tn thO iPee of tho fm¢ttlty told Im ex_ to
unKl_te ll_,polI of Pile lien.

Ila_k t: DolcPtilo UrllOn_ of ¢orro¢llv_ lctttm (if I_f). tin 41 yoer, 1-_ yooPl, _ _i yoeri}.
Ixptlln remeontnll:

1-1 y_ePm: All MIvOPN nndttlem teo Wiled IN m iml_mla _. uhlch Is • toy f_ e_nt.

Iluk iff; A_lttt_nml r.lmnls, vlom, or pt_m IW tho Ilto QpoPmtlem Office roll 10 Centrwtor:

Ilone.

lllk I f_Inlll To IIiolilt Of youP _Otto_tlw I_ILIIIN. iIIUrlIIoIIiopotlv_llill,Opooof
_i) M lhlo _Ld_irad_IIIt_If left vII_PPO_IN:

Injury to verN_.

fin a =Is vutvwP=tll_=



fill I I .... IIIIIII IIIII II i IIIII Fliilniilili I I I I I nl II

......... iiliRlii iiiIn•in __ I I IIII I

VuLmraiLt_ e San.19 I sites _ ni_r_] iiiiii i iiiiiiiii mllim ii I I I i __ --

h,,: a0n 1FmILtw: P-Con
........ I ............ [| I I I Ill lllII IIIIII I

J__4"r.O _._tte of _L_f, mlbl||_ (TitLe IIIO0tnJ by IdmMlfyIIYl/ltltll thO IlmdmQIgy _ _ vlth
t_on of the fociLt_12O ueee8 or Leu].)

li)|_ic _t_ea| t 4ty of F-C,lU_y_n_.
i 19 i i illl _ - - _ i iii, i i ii i illll ii ii i [ i Illlii !_ ii lielie I lie I I illlille I

ILock dl2: lx_i_ ILmimn_ 9f V_mredmJt4_ (. SO uorqle)

F-W m C:nt_dCtNJ at a tim _ 0qilip_ C_dJoeofld |tofllellJo cefltltl_ld no Joiitc i_ia|enl.
SiRe th4 tnttieL itll_, t(hcwl hall _ nO ogeOlKOte •4tile ovoluottem of the feclLity.
.... L II I I II lil _ ilill[m ii I

Doocrtbe ©mdittenl r oyIMeI slhtid_pe,Ptmd or ImpLy e NtentloL lS&lq _L_idDtLI_:

InitleL oeiutc coLcuLot|ofI italic•to thet portln of the F-C_ f_iltty ul_tl:h heuN8 the lhloL
etore0e vouLt ape 15it etructvPoiiy edocklota for the I)eeip_ Jooio |0PtJlUIMIDka. ALt_41kI_ fit LUP0 Ifl tO_O
orecM v|lL not dit_lctLy thrlmtlm the fvlL atop'el4 •i_o, it imuLd _ o dlrtltt rttLo_4 IIth frgl the
fecllity. A criticitity eoutcl Or.cur in the •torlNlO •PW Im I rtmutt of uttmtc _ to the •torlNle
r_ks. Th,e©outd!n_onsi_yth, r,t**s..i i ii_ i iiiiiii ii i i iiiii i ii ii i i i IIII IIIII I I1|11 Hill II I I III

Identify •Chorea condition cotm_y(a) (¢rit|ciLt_y, NLoose of f_sston p_Bt or ha_or_eus
88toriet, dtre_t e_eoo_e, or (mtitur_l fail_u'e) that eouLcJ_muLt from the condtttonB end •_Iptoms
tl•t_ mllov_. _ exDLein romeo_t_O:

CPiticeLJty: SeillicaLLy _nnk_ed 4mmngeto the fuel •torlq_ rl_lul could place the terl_t• in • crtttclL
Oemutry.

tetosse of Ft••ion PPo4uc_: Sei_icolty In_hacecl_e to the bulLcllnll could rmluL_ in on uncontrolled
roLoNe of fission products from the focility.
-- -- iiiiiiiii lli i i iiii ii|ill__ lineal i i lUl

lCllm_tify vho or _l_t i• potontiaLLy •ffl_tlW (envirm_t. public I_otth end iMifety, or
_orker _Ltl_ onclssfoty) _ tukotetn rlmu_tnlD:

Worker Nililth _ S4fety; the envtrol_t: tlorkars i_ the arlHI of the fl_itlty could be _ to
unoccepte6Le L_Ls of rodtetton.
........ i i i in i illil lab i i i lili

Describe Urlle_cy of corrective octtons (if ony). Use cl yeor. 1-5 mrs. and _5 yeors).
ExipLe_n reas_inO:

1-5 mrs: ALL o_e_so cc_dttionz ere Oo_wrated by a setitc o_ont, _hlc_ |e • Lm_ froG_o_f event.
- i i ii fl i i llllll II I III II II Illillll i II

Additio_L coI_tS, vitnds, or plans by the Site Gporetiom Office _ 10 Controctor:

INto.

ii i i i i ilililll iii ill i p_ i i

Block O0 {Ootionmt): To _ beet M Your eoLLectiw obltltim, domerllm _ potmtloL _ of
_e(s) of this vulra_ad}lllty if Loft umorrocted;

Injury to mrkors.

ill I -- IlliIII i I

BLot d19CQot!ormt): To _ I_lt of _ _olLe_ziv_ oDItltiu. IXilOmt or recammmd the met rmtlormL
fix to _ts vulnerability:

Perfom • lieimlc evetuotlon of tho feclttty _d ImlPLaont the liodtflcatione Id_ttif|od.

__ Illl ]_ II I i II I .... Ilil il I III III

11o_ ll,ele4t I __

I
q_enot_e i_ L_



MIJMIMlULITY _ M(M

- !V,u,t_r___L4t),mSiS-2O ........ _ ...... Site" SnS
bte' 10/7/93 I FaciLity" L,K & P hector DisasseabLy Bss4ns end

I RBOF
I IIIII I I ["1_ BIll __ IIII

._._ca.T..tl;Leof VuLnereb_L4ty (TitLe beg4ns by _dentify_ng/nae_ng the inadequacy and ends v_th
tt0n at the fsct L4ty [20 words or Less).)

Inedectuete Leak detection system _n the underground winter f_LLed R|NIqstorage basin

BLock#2: Ijxcrcuttvs _.ry Of VuLnera__tL_T_Y(" SO words)
There ere no direct and cluant_tst_ve Leak detection system to aon_tor any Leakage free the underground
miter fiLLed R|NN storage basin. This can result in any fisston product Leakage to the env_roneen:
going undetected sad vithout prompt ait_get_on measures being implemented.

Describe conditions or symptomswhich portend or imply m potant_mL KS/_4vuLnorab4Ltty:

The underground water f_LLed storage basins are vuLnerabLe to Leakage e4ther thrcxJgh crocks 4n the
concrete weLLs or through the expansion jo_nts lmcl miter stops ms they exist tn the L,K & P Reactor
DisassembLy1:4s_ns. Leakage through the thick concrete miLL have been noted in L Reactor basin miLL
adjoining the reactor I_J_Ldtng. The concrete miLL handcracks end being constructed of reLet_veLy Low
desig_ strength concrete, it _s are permmbLe, klaterstops can aLso p_ovtde an easy psth for Leakage if
they are not pro_rLy _nstaLLed imclare susceptible to cimmgeclueto d_fferantiaL aoveaant whan Located
_n across expansic_ joints. ALthough there ere three iwnttoring miLLs per bas4n, one on each s_cie,
they ere not sufficient to properLy _nitor end prov_cie reLiabLe inforeation regarding any Leakage of
fiSSion product from the basin.

BLock#4: Icientify adverse condition category(s) (criticaLity, release of f_ssion product or hazardous
eateriaL, direct exposure, or _nstitutiOnaL faiLure) that couLd result from the conditions end symptoms
Listed _ove, _ explain reasoning:

Withc_t a reLiabLe Leek detection system _n place, any Leakage of basin miter end release of fission
product uiLL potentiaLLy reeain undetected.

BLock #St Identify who or _4t _s potentiaLLy affected (environment, pubLic health and safety, or
worker health and safety) end expLain reasoning:

The Leakage of basin water can potentiaLLy release fission products in the environeent.

BLock#6: 0ascribe urgency of corrective actions (_1 any). Use <1 year, 1-5 years, and >S years).
ExpLain rHsoning:

The near term improvement in Leek detection men,taring can be accomplished tn < 1 year. The Long term
corrective actions shouLd be accoepL_shed in _-_ years.

BLock #7: Aciditio_L comments, viers, or pLans by the S_te Operations Office and HIK) Ccmtrmctor:

The s_te teem report indicates that the currant inabiLity to detect smaLL Leeks is a litter of concern.
The report cites the _nherant uncertainty regarding the c_b_Ltty of the existing monitoring miLLs to
detect activation product release clue to the lisk_ng effect caused by other sources. The s_te teem
report eLse _ndicates that • near term program is bein 0 deveLqpecland 'impLementedfor the L,K, & P
basins to _mprove the current surveiLLance program, tnstruaant resolution end treeing of basin miter
inventory.

BLock Illo (O_t_o_eL), To the best of your coLLective mbtL4ties, describe the potential types of
c_s_ce(s) Of this vuLnerabiLity 41 Left uncorrected:

ReLeaseof fissile product to the environment.





VIJLNEPJtBXLITY DEVELOI_qENTFORM (Pi_e 1.)
!

Vulnerability # SRS -21 ! Site: Savannah River Site

Date: 10/7/93 ...... I Faci Liter: L, K & .P Reactor Disassembl_, Basins,, , , , , , J i , ,, ,, i l,i

Block //I: Title of Vulnerability (Title begins by identifying/wing the inadequacy and ends with
identification of the facility [20 words or Less].)

Inadequate Seismic evmLmmtion and potential inadequacies of structt_res, systems amd components to
withstand a DBE.

BLock #2: Executive Summary of Vulnerability (" 50 words)

A OBE event can potentially cause, (a) failure of the expansion joints and flexible waterstops in the
basin walls and floor mat if the differential movement is excessive, (b) collapse of VTS concrete frames
supporting R%NMhandling hangers and monorails, and dropping of heavy objects in the basin. This would
result in a Leakage of radioactive water from the basin and damage to the fuel in it and release of
fission materials to the environment.

Block //3: Describe conditions or symptoms which portend or imply a potential ES&H vulnerability:

The disassembly basin(s) is used to store R%NHmaterial and its failure in the SAR has been considered
to be incredible. However the existing seismic analysis in Section 3.7 of SAR do not address the
seismic mdeqmmcyof the basin whose original design did not consider a DBE event either. There are
nevertheless significant vulnerabilities to SSCs due to a DBE as noted below:

a) The basin structure above the base mat is effectively separated into two segments via an
expansion jo_nt. There is also abrupt change in base mat continuity at the same Location. To
prevent leakage through the expansion joints, water stops have been installed. Because of
the differences in the mass and rigidity of the two sections, the waterstops are potentially
vulnerable to failure due to differential motion during a seismic event.

b) Due to _nadequate steel reinforcements, the vertical frames in the Vertical Tube Storage
(VTS) area have been identified to be i_equate to withstand a _E. Since the _S frames

support the _rails and hangers from which RINI_sare kept suspended under water, failure of
the frames wlII cause failure of the RINM storage system in the VTS area.

c) S_nce none of the SaCs (_. fuel handling crane and supports) inside the basin _ve been
seismlcaLly qualified, their failure during a DBE can result in dro1:IPingof such items on the

horizontally stored fuel asseld_lies. Similarly the dislodging of the cask handling crane with and
withoul a suspended cask over the transfer bay pit during amDBE can not only damage any RIN1qthat

may happen to be in the pit, but also potentially _rforate the pit floor. Additi_LLy, stacking
of slug buckets in the vicinity of the horizontally stored fuels can _tentialLy cause the buckets

to iGct the fuel ass_lies and damage them.

BLock #_.: %dentify adverse condition category(s) (criticality, release of fission product or hazardous
materiel, direct exposure, or instituti_l failure) that could result from the _itions and symptoms

listed above, and explain reasoning:

The failure of the water stops as well ms amperforation of the transfer bay pit floor will result in am
Loss of water from the basin and may result in loss of necessary shielding and in severe situation

uncovering of the RII4Msince the make up water system will not readily be available as it is not a
seismically qualified system.

The failure of the VTS concrete frames, monorail and hanger structures as yell Is dropping of various
non seismically qualified SaCs can result in nuclear criticality through rearrangement of the storage
array, mispossitioning of fissile assemblies and crushing of fuel.

i

Block #St Identify who or what is potentially affected (envir_t, p_d_lic _lth_ safety, or
worker health and safety) and explain reasoning:

Leak_ of basin water can release fission product in the environment _ing on the release of
the fissile materials in the basin water from a DBE event or from corrosion.

Block #6: Describe urllency of corrective actions (if may). Use <I year, 1-5 years, and >5 years).
Explain reasoning:

1-5 years since 0BE is a relatively infrequent event.
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VULmUBILXTY It_/ELOmmT FOe (Page 2), ,,,,, ....

VuLnerabiLity # SR$ -21 Site: SavmnmmRiver Site
m,, ,, IIH Inn,I I Innl ,In i,,

Date: 10/7/9) ..... Fa.ciLi.t_,: L, K &..P Iteoctor Oisasstmbt_ ....Oos4ns

BLock #7.._.__Additional comments, viers, or plans by the Site Operations (_ffice and NSOContractor:

None

i II • iiili l,nl iiii In nr in

BLock #B (OptionaL): To the best of your coLLective abilities, describe the potcmtieL types of
consectue_ce(s) of this vuLnerabiLity if Left uncorrected:

Potential consequences _ncLude criticeLity in the pooL, Leakage of fission product in the environment,
end rldimtion exposure to workers.

i ii i lUll INn I I li

BLock #9, (OptAoneL): To the best of your coLLective abilities, suggest or recoemmd the most rational
fix to th_s vuLnerabiLity:

Perform s detaiLed seisaic eneLysis and upgrlKle structures, systems end _ts.
es necessary to provide seismic stability. However, fixing expansion joints end vaterstops riLL be very
invot vccl.

I" I

Si_,t.re. Te....._ si_,_.,. T,,. L._,or• Sill _1 Ill il
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VULNERABILITYDEVELOPMENTFORM (Paae 1;

Vulnerabilit # 1 Site" ORNL

Date" 10/6/93 Facility" Molten Salt Reactor
[xoerimentIMS,,RE)III I m I

Block#I- Til;leof V,ulne_abi!il;y(Titlebeginsby identifying/namingthe
inadequacyand endswith identificationof the facility[ZOwordsor
less].)

RadioactiveMaterialMiarationfrom the MoltenSalt ReactorStora(leTanks.

[xecutiveSummaryof Vulnerability(- SO words)

Apparentlytherehas been some migrationof radioactivematerialsinto
piping associated with the drain tanks where the MSREis stored. The
indicationof a problemcomesfrom elevatedradiationwithina restricted
area of the facility. The sourceof the radiationis stillwithinthe

containment.

Block_): Describeconditionsor symptomswhichportendor implya
potentialES&H vulnerability"

The reactorsalt is storedin solidform in two draintanks,with a small
fractionof the uraniumsalt in a third"flush"tank. The drainlineshave
been cut and plugged,but the covergas linesand processlinesare intact.
Higherthan expectedradiationhas been notedin the basementof the
facilitynear the lines. Samplingis beingdone to determinethe natureof
the source,whichis expectedto be mobiledaughterproductsof U-Z)Z.

Block#4" Identifyadverseconditioncategory(s)(criticality,releaseof
fissionproductor hazardousmaterial,directexposure,or institutional
failure)that couldresultfrom the conditionsand symptomslistedabove,
and explainreasoning"

Directexposureof personnelis the immediateconcern,althoughthe problem
is in an area of the facilitythat is rarelyvisited. Barringa major
seismicevent,thereis littlechancefor releaseof contamination.

ILI.(LC,.I__L_._Identifywho or what is potentiallyaffected(environment,
publichealthand safety,or workerhealthand safety)and explain
reasoning:

Workerhealthand safet :oncernIs confinedto the facillt

Block#6 (Ool;19nmll:Describeurgencyof correctiveactions(if any). Use
<I year, l-S years,and >S years). Explainreasoning:

l-Syears. The reactorsmlt hms been in stormgesinceshutdownin 196g.
It is frozen;an evolutionof its conditionseemsto be radual.

Block#7 (Ootlonmll:Additionalcomments,views,or plansby the Site
OperationsOfficeand M&O Contractor:

i i

Block#8- To the best of your collectiveabilities,describethe potential
typesof consequence{s)of this vulnerabilityif left uncorrected"

The radiationlevelcouldincreaseto the pointwhereaccessto effecta
solutioncouldbe difficult. Currentlyunexplainedmigrationof
radioactivematerialmay be indicativeof minordegradationof the fuel
m,+Dri_l in its storacletanks. -- --
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VULNERABILITYDLrVELOPMI[NTFORM (Paa.e Z)iiii i iiii i i i i ii i ii i ii i , ,| i

Vulnerabi.lit_..._ 1 .... I Site: ORNL ............

i

Date" 10/6/93 JFacility:Molten Silt ReictorExperiment MSRE ................................. (, )
Block ,9: To the best of your collective abilities, describe abilities,
suggest or recon,,end the mos%rational fix to this vulnerability:

Administrative control is probably best for the short tet_. Sampling of
the pipes and modeling of the conditions should be done before a fix is
imp 1emented.

, iiiiii , -- Ill IN IN I __ I ____

Signature. Teim 'Member "- -Siqnature,-Team Leader
II I II I II IIIIII I Illl I Illl II | II Ill IIII I [



VULNERABILITYDEVELOPMENTFORM , (Paqe 1_

Vulnerabilit = 2 !Site:ORNL

I

l
J

Facility' TSR-IIDate" 10/5/g3 , ,,,,,,,,, • , , , ,

_10ck Jl- Tittleof Vulnerability (Titlebegins by identifying/namingthe
inadequacy and ends with identificationof the facility [ZO words or
less].)
Possible collapse of steel truss tower structureof TSR-II facility due to
earthouake loads. -

EXOCUtiVellSUTlIBlary of Vulnerability(- 50 words)

The dominant structuralfeature of TSR-II are the four (4) 315 ft. high
steel towers arranged on a 100 ft. x ZOO ft. rectangle. Each tower is
pinned at its base and is stayed at its top by substantialcables.
Designed in 1953-54, it is likely that earthquakeloads were not directly
included in the design. While the seismicresistancemay be substantial,
collapse of one or more towers during a seismicevent is possible. No
direct damage to the stored fuel is expected,but it is possible that the
ll-in, thick lead shield door could be toppledoff tlnereactor shield, tl_us
resultinq in a high. direct radiationexposureto workers.

I_.9.C,!___j_.L"Describe conditions or symptomswhich portendor imply a
potential E$&H vulnerability"

The If-in. thick lead shield door panel located on the east face of the
TSR-II biological shield seals off the radiationemanatingfrom the spent
fuel stored in the reactor vessel. It was opened intermittentlyduring
reactor operation to allow radiationto strike various shieldingmaterials.
The heavy door slides on fairly tight-fittingguides and is restrained by a
heavy aluminum plate bolted to the concrete. During a significant seismic
event it is judged that the door will remain in place. However, the door
could be disloded if struck b a colli_ tower.

Block #4.:l Identify adverse conditioncategory(s) (criticality,release of
fission product or hazardousmaterial, direct exposure,or institutional
failure) that could result from the conditionsand symptomslisted above,
and exp]ain reasoning"

If the lead shield falls away from its mounting, there is essentially no
biological shielding of the shutdownreactor. The resultingradiation
level would be quite high and could h_er recoveringoperations following
an earthquake, or it could result in excessiveradiationdose to recovery
workers.

B!Ock #5: Identify who or what is potentiallyaffected (environment,
public health and safety, or worker health and safety) and explain
reasoning:

The health and safer of workers is )otentizll threatened.

Block #6 (Optional): Describe urgency of corrective actions (if any). Use
<1 year, I-5 years, and >S years). Explainreasoning:

Less than I year. The reactor is scheduledfor D&D in the next I-) years.
While the probability of a significantseismicevent is low over that

"od, the potential fix seems simple and inexpensive.



Illl ,,,,,,m, Imrllllllllii HHII Ill INHillI I mill IN I I llllilll II ........... IlllllHI

Vulnerability_ Z Ite: ORNL

II iiii i [,[llllllll 1 i iii I iii i]1 IIIII i iii II ii......Date...10/5/.9.3 ! Facility• TSR-IIIIIll I I I III I Ill I I I I IIII J IIIIIIII II III I I I[

Block '7 (Ootional}" Additional comments, views, or plans by the Site
Operations Office and M&O Contractor:

i iiii i i fl i i i in i nlmll ii ........

Block wS: To the best of your collective abilities,describe the potential
types of consequence(s)of this vulnerabilityif left uncorrected"

Possible exposureof any workers trying to restore the facility following a
seismic event.

ii i lull i i ii iii inl inllnl I / II Ilnllmini I innll III II

IBj.l_fjfL__.,_.LTo the best of your collective abilities,describe abl!ities,
suggest or recomend the most rational fix to this vulnerability"

Placing several large concrete shield blocks (already on the TSR-II site)
against the lead shieldcloorwould effectively block the lead door and
prevent its fa.llin9 dur!ncjan earthquake. .......................

II " IIS;cWature. Team Memt)er Si?nature.Team Lea_er? ....._' Illll'llI I I



VULNERABILITYDEVELOPMENTFORM (Pane i_ !!

Vulne_m_illtv• 3 Si',e:Tower Shiel(:lin=Facility

Date' ]0/5/g3 Fmcilit : Buildino 7708

Block *I: Title of Vulnerab_lltY (Title begins by identifying/namingthe
ina_eauacyand ena._with identificationof the facility [20 words or
less].)

PotentialCot fire and activit release from stored reactor fuel.

_lock *2. ExecutiveSummary of Vu!nerabili_ (- SO words)

A gasoline-fueledforklift truck is parked close to 20 steel drums
containing 1200 reactor fuel pins that had been irradiatedby the Tower
Shielding Facility reactor. If the gasoline leaks and causes a fire the
fuel could be enaulfedcausin( the release of activit in extreme cases.

BlOck *3" Describe conditions or symptoms which portend or imply a
potential ES&H vulneraDility"

Gasoline leaks could be the cause of a fire in building 7708. Ignition
could occur from faulty electrical connections in the forklift truck.

Bl{)ck!4; Identifyadverse condition category(s) (criticality,release of
fission product or hazardous material, direct exDosure, or institutianal
failure) that could result from the conditions and symptoms listed above,
and explain reasoning"

If there is a sustained fire in the fuel storage drum area then fuel dlmage
and activit release could conceivabl occur.

Identifywho or what is potentially affected (environment,
public health and safety, or worker health and safety) and explain
reasoning"

Host released activity would be expected to stay within the building.
Workerswould be exposed during fire fighting and cleanup.

Block *6 (Optionall: Describe urgency of corrective actions (if any). Use
<I year, 1-5 years, and >S yemrs). Explain reasoning:

Less than one year. The urgency is moderate but keeping the forklift truck
and all flumuble fluids outside of the building would rRove the
vulnerlbilit .

Block #7 (ODt!onall- Additional co,mnts, views, or plans by the Site
Operitions Office and _0 Contractor:

The stored fuel is supposed to be shipped offstte "within a few weeks."
The forklift was removed from the building during the WGA7visit, thereby
removinq the vulnerabiltt
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JL.[ nxL 'r¥ Q[v[LoP. FOn. z!
Yulnera_iltty. 3 t •....... e dtnq acilIll I llll ml[ I I

Date: 10/S/93 /Fa¢tltty. Bu!ldtn_ 77081
INIlII III I 111111I IIIIII - - I ml III [ Hi I_ " " i I I [11 I I II1[_1]11

1 , ' To the host of .your collec=tve abilities, describe the potential
_¢onsequence(s) of thts vulnerability tf left uncorrected:

The consequence tnvolves lo¢al release of acttvtty and worker exDosure
du_-ing remedtitton, As mentioned above, the forkltft truck was removed
from Sutldtng 7708 durtng the WGATvtstt, and _;he current plan ts to shtp
the fuel to another stte "wtthtn I few weeks." These acetone remove the
vulnerlb_l _ty. ....................................... i i i[

B!Qck 19; To the best of _,our collective abilities, describe abilities,
suggesl; or recommendthe most ratton|l ftx to this vulnerability:

|nTnedtatel_ remove all flimmable flutds from the butldtng and relocate the
irradtal:e d rule1 Is soon is prlc_tclble (tess thi n oneyear). ..............

S,_n,a_:u.o. Team _emDer S_gnlture, Team LeaderI Illlllll .... II I II I III II - IIIIIII I



VULNEP.ABILITYD_ELOPME_.,FORM _ ,....... _. (page 1_ ::
lr

Vulnerabilit # 4 I$it@ORNL .......................... _ ......... l r

i w11omt,:octo,:s. 1993 lc.  t.:7.tZ3AZ?Sz?/?sz9
__itlLeof,Vulnev'abi_itv (Title begins by identifying/naming the

inadequacy anti en(:s with identificationof the facility[20 wordsor
less].)
Release of radioactive material to the environment as the result of
corrosionfailureof stainlesssteelwells7823A,7827,and 78Z9.

))J.9.ChlI--_LExl{utive$ulmarvof Vulnerability(- 50 words)

There is a potentialfor corrosionfailureof stainlesssteelwells703ZA,
78Z7, and 78)g to releaseirradiatedfuelandassociatedfissionproducts
to tl_eenvironment.The long-rangeplansidentifythatthe contentsof
these wellsmust be retrievedand placedin above-groundstorage. Funding
for the retrievalof thismaterialand the above-groundstoragefacility
has not yet been committed

Block t)_: Describe conditionsor symptomswhichporten0or imply t
potentialES&Hvulnerability:
The irradiatedfuel is storedin stiinlesssteelwellswhichare exposedto
the undergroundenvironmentmnclwill eventuallyfail. The fundingfor an
above-groundstoragefacilityand retrievingthematerialhas not been
convniteed.

Blo_,,,k#4: Identifyadverse conditioncategory(s)(criticality,releaseof
fissionproductor hazardousmaterial,directexposure,or institutional
failure) that couldresultfrom the conditionsand symptomslistedIbove,
and explainreasoning:

Release of irradiatedfuel and associatedfissionproductsto the
environment.

Block #St Identifywho or what is potentiallyaffected(environment,
public healthand safety,or workerhealthand safety)and explain
reasoning:

The environmentwill be potentiallyaffectedand possiblythe publichealth
and safetyvia groundwaterflow.

Block 16 (Ootlonal):Describeurgencyof correctiveactions(if any). Use
<I year, I-5 years,and >5 years). Explainreasoning:

Greater than S years. The stainlesssteelwill eventuallyfail after
exposure to environmentalconditions.



I IIIIIII IIII II I II IIII iiiilii| illl iil[ll

............ ............... VULNERAIILITY DEVELOPMENTFORM ..... _Paqe 21

I -
Vul ner|,bi I # 4........... StII:ORNL ,1 ' " I

D:t,:oc-o.s, 1.3 F. i tZ:TaZ3A/TaZT/TSZ9iii illl i _ i iii LII iii iiii iii i i ILl lira i ....... i,,. .....

Block i7 (Ool;ig_al_}; Additional comments, views, or plins by the Site
Operltions OffiCe tl_d M&OContrlctor:

The long-range I)lan tclentifies that this fuel must be retrievecl and t_licecl
in above-grounct s_orage. Ground water monitoring will provicle an tnclication
of whel;her _he wells hive fatlect.

L J IUI Ill Ill I Ill I Illl " Illll[ll I I IIII I I IIII _ . I I [ iiii ires.......

To the best. of your collective tbilities, describe the pot.entail
types of consequence(s) of this vulneribility if left uncorrected:

The wells could fail |nd release radiolcl;ive material to the environment.
i ii iiii i iiiiiii i i i ii ill --- -- Jl ii i i i Bill I

il_ To the best. of your collective abilities, describe abilities,
suggest or recommend the most. rittonal fix to this vulnerability:

Provide al:l:rol:iriatl funding for an above-ground storage facility and
retrieval of the materialwhen the above-ground storage facility his been
comDleted.
I IIIII I I II i I [ I I IIIIlI I IIIIII I I I II [ " I

S-ignat_-re-.'Teattl,J_tmber _ Si_,nlturl, Team Leader_Ci I IIIII IIIIII IIIIII -- -- I1'111It IHI Iii .......

v
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VULNERABILITYOE'VELOPMENTFORM _'P

Vulnerat_lit = _ Site" ORNL

Oate'OctoDer 5. 1993 I Facilit :FIREWells

Block =1: Title_of Vulnerability(Title begins by identifying/namingthe
inaoequacy anclenos with ioentiTFicationof the facility [20 words or
less].)

Irradiated fuel end associatedfission products released to the environment
from HR{ stora=e Wells._,,, _ ,, , ,, il=,i i -- i=ii li iiii i illllii i i -- ilI,IHI i i JL I , i i I

L{L;.!S__.?,.LExecutiye_umlry of Vulnerability (- 50 words)

In 1964, 135 gallonsof 4M sulfuric iced ¢ontiining 4.5 kg of urlnium end
issociated fission products were placid in 7 wells, elch of which were 1
foot in cliameterand 17 feet deep. Each well was then filled with dirt and
marked with a brass plate (apparentlyimbedded in concrete cap). The
status of the material is unknown and possibly free to migrate through the
roundwater environmentinto White Oak Creek.

l_]_{k,3' Describe conditionsor symptoms which portend or imply a
potential (S&H vulnermDiiity.

The material,which was the HR( fuel in sulfuric acid solution,was not
contained when it was placed in the wells. Rain seepage and groundwater
flow could potentiallycause the material to migrate to White Oak Creek.
Mitigating circumstancesmay be the small inventory, limited burnup, and
soil whic_ slow the migration. The need for reeediml action has been
identified,,but not yet scheduled,ilium= ii i mini I I I I I I I IIIIII I

Block J4: Identifyadversecondition category(s) (criticality,release of
fission product or hazardousmaterial, direct exposure, or institutional
failure) that could result from the conditions and symptoms listed above,
and explain reasonin;.

Relemse of fission )ductsand urmnium to the environment.

Block #5" Identifywho or what is potentially affected (environment,
public health end safety,or worker health end safety) end explain
reasoning:

The environmnt is affected and offsttm releases v_uld be affected if the
material reaches White Oak Creek and flcnws downstream.

JtltOCk#0 (Ootion_tlL: Describe urgency of corrtcttve lotions (if any). Use
<1 year, 1-S yearS, and >5 yeirs). [xplatn re|sontng:

Greater thmn 5 years based on the fact that monitoring wells in the
vicinity of these wells hmve not yet Indlcmted that migrmtion hms remched
White Oak Creek.

Block ¢7 (Ootlonal_ Aclditionmlcomments, views, or plans by the Site
OperationsOfficeendM&OContractor"
These wells hmve been included in future rmmmdiatlon plmns, but hmve not
,et been scheduled.
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VULNERAtlLITY 9EVELOPMENTFORM _PmoeZ)It I IIIII1[ It I .... fl ii ii]1] -- - ' ' _ --

Vulneral}ilitv• 5 Slte: ORNL ...........[! iii IIII " II , , I IIIII Jl I I II lit III II IIIl[/: Ill I till I

Omte:O¢,,_ODerS.,1,993......................Facility:HREWells ........
To the best of your collective mbilities, describe the potential

types of consequence(s) of this vulnerlbilityif left uncorrected:

The fission products (Sr-90 and Ru-lO6, and probably Cs-137) would be
detectable in the stream and the downstremm impoundment and contribute to
offsit e releases.I I _ lilt _ I I lit lit I Illll I - -- lilt I I IIIIIUll It It lit I

]_ To the best of your collective mbtlities, describe abilities,
suggest or recomend the most rattonml fix to this v_lnerabiltty:

The remedtatton program has identified the potential corrective action; but
some additional ground water monitoring would indicate if migration had

....begun and the extent of the po.t..entta].....pr.oblem. ...........

-j . _.../.,,_ (:,._._._..,.,_,
s_,at,.,...j,,_............................--, s_,..,._ur,.Tt,m_L,,a,,_ ......

/



VULNERABILITYDEVELOPMENTFORM Paoe 11 !i

Vulnerabilii: * 6 Site:OakRadon National Laboratory

Date: 10/6/93 Focal it :Classified Burial Ground II

Block e): Title of Vulnerability (Titlebegins by identifying/namingthe
inadequacy anclends with identificationof the facility [20 words or
less].)

Uranium of unknown quantitywas placed in unknownlocationswithin the
ClassifiecIBurial Ground in the Ig70's.

Block #2: Executive Summary of Vulnerability(- SO words)

Current retrievable records indicate that enricheduranium (not certain
that the material was irradiated)was placed in an active waste disposal
area in the 1970's. Available records contain a partial listingof
material inventory; however, the exact locationof each unit is not known.

Block J): Describe conditions or symptoms which portend or imply a
potential ES&H vulnerability:

The uncertainty of the quantities,packaging, and exact location increases
the risk to workers during remediationwork and increasesthe cost of
planning the remediation effort and make it difficultto establish an
appropriate priority

Blo(;kI_: Identify adverse condition category(s)(criticality,release of
fission product or hazardousmaterial, direct exposure,or institutional
failure) that could result from the conditionsand symptoms listed above,
and explain reasoning:

The llck of information concerning the locationof this material will
adversely affect any remediation efforts planned. Also, because the burial
packaging is not known, the current conditionof the fuel cannot be
cletermined. The site criticalitycommittee has reviewed this situation and
has determined, based on their evaluation of the records,that the
potentiml for a criticalityevent is low and that attemptsto locate the
material could place the worker at a higher risk. The contractor is
currently researching the record_ and plans to contact the originatorfor
additional information.

IL).II;.kL.JL_Q.Identify who or what is potentiallyaffecteO (environment,
public health and safety,or worker health and safety) and explain
reasoning:

Licking the exact location of these materials creates a hazard to the
worker during the remediation process for the wiste disposal area. Also,
the burial packaging of this material is not known. Because of this, the
potential exists that the material has leaked to the environment, resulting
in an impact on the environment and potentially the public.



VULNERABILITYDEVELOPMENTFORM

Vulnerabilit * 6 Site:OakRidoe National Laborator

Date'10/6/g3 Facility:ClassifiedBurial Ground

Block #0 (Ootiq)nal}"Describeurgency of correctiveactions (if any). Use
<I year, I-5 years, and >S years). Explainreasoning"

1-S years" The contractor is currently working this issue and has
developed a program to activelyresearch the origin of this material. This
effort should be continuedwith the anticipationthat most of the unknowns
will be resolved. The site has an active environmentalmonitoring program
that should identifyany concernsassociatedwith environmental releases.

iii

Block #7 (Optional): Additionalcoa_ents,views, or plans by the Site
Operations Office and M&O Contractor:

Block #8: To the best of your collectiveabilities,describe the potential
types of consequence(s)of this vulnerabilityif left uncorrected:

Left unmitigated,this vulnerabilitycould result in remediation workers
being exposed to higher levels of radiationthan necessary. If the
material was not appropriatelypackagedprior to burial, radionuclides
could be introduced in to the environment.

elock Jg: To the best of your collectiveabilities,describe abilities,
suggest or recomend the most rational fix to this vulnerability:

Allow the contractor to continuewith the current plan. The local DOE
operations office shouldmonitorthe progressof this effort to ensure that
adequate progress is made.

nature Team Member _ / $i nature Team Lemcler/"/
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West Valley Demonstration Project Site
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VULNERABILITY DEVELOPMENT FORMS
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VULNERABILITYDEVELOPMENTFORM ! Pac.le1)

Vulnerability# FRS O] Is te:West Valley

I

Date" 10/04/93 I Facility: Fuel Receivingand......... Stora)eii ii i i i ili i i llr i , i i

Block #1: Title of Vulnerability(Titlebegins by identifying/namingthe
inadequacyand ends with identificationof the facility [ZO words or
less].)

Lack of Systems for Leak Detectionand Mitigation.

Block.#2: ExecutiveSummaryof Vulnerability(- 50 words)

The FRS has no leak detectionsystem. Small leakage under normal
conditions is uncertain. There is no secondarycontainmentor other means
to mitigate leakage.

ii

Block #3" Describe conditionsor symptomswhich portendor imply a
potential ES&H vulnerability"

Pool leaks were repairedafter constructionand in 197Z when pool was
drained to stop inwardseepagedue to the site's high water table. Little
is known about repair techniquesand materials and their aging properties.
The current processfor detectingleakage is based on knowingdifferences
in pool levels and subtractingout evaportationestimated from trending
data. This processcan not detect a leak of two gallons or less. (Tests
will be conductedsoon which will seal pool from evaporationand measure
leakage from currentpool conditions. Additionally,a more accurate means
of measuring pool levels was installedin September 1993.) There is also
no secondarycontainmentor other systemsto mitigate leaks from normal or
accident conditions. There is also no alternateon-site storage facilities
for the fuel. Events causingcladding failure and breach of pool integrity
(e.g. an earthquake)could result in the escape of radionuclidesthat could
not be measured and easily controlledfollowingthe event. Mitigation of
accidents leakagewould need to be handledon an ad-hoc basis.

ii

Block #4" Identifyadverseconditioncategory(s) (criticality,release of
fission productor hazardousmaterial,direct exposure, or institutional
failure) that could result from the conditions and symptoms listed above,
and explain reasoning:

Fission products releasedto ground water could not be measured with
certainty and leakagecould not be easily stopped.

Block #5- Identifywho or what is potentiallyaffected (environment,
public health and safety,or worker health and safety) and explain
reasoning'

Environment.
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...... VULNERAB[L]TYDEVELOPMENTFORM, , (Page 2)
I

Vulnerability# FRS OI.......... lSite: West Valley .

Date" 10/04/93 1Facility: Fuel Receivingand.... Storage ..........

Block #6- Describe urgency of correctiveactions (if any). Use <I year,
1-5 years, and >5 years). Explain reasoning:

1-5 years.
i , i __ i i ii

Block #7: Additional comments, views, or plans by the Site Operations
Office and M&O Contractor:

WVNS and DOE have raised this concernearlier, and note it in the response
to Question #4 and Question #8.

ii i i i ii

Block #8 (Optional): To the best of your collectiveabilities,describe
the potentialtypes of consequence(s)of this vulnerabilityif left
uncorrected"

ii ii l

Block #g (Optional): To the best of your collectiveabilities,suggestor
recommendthe most rational fix to this vulnerability"

Proceedwith planned removal of fuel. .

Signature,Team Member Signature,Team Leader

rll I
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VULNERABILITYDEVELOPMENTFORM (Page 3)ii i , , i u i ii i ,=L
!

Vulnerability # FRS 02 ............... l,.Sit.e" West Valley

Date" ]0/4/93 [ Facilit.y" Fuel Receiving and............. Storagei u , i,, n 'l',l "', I' ' '

Block #I: Title of Vulnerability(Title begins by identifying/namingthe
inadequacyand ends with identificationof the facility [20 words or
less].)

Inadequatewater chemistrymonitoringprogram for the spent fuel pool.
ii i

Block #2: [xecutive Summary of Vuln@rabilitv(- 50 words)

The current water chemistrymonitoringprogram does not ensure the
structural and material integrityof fuel assemblies. Incompletechemical
analyses and lack of trending of analyticalresultspreventearly warning
of potential corrosion problem of the fuel assemblies.

i u,,l ,,,,i

Block.#3" Describe conditions or symptomswhich portendor imply a
potential ES&H vulnerability:

The current water chemistrymonitoringprogram requiresonly monthly pH
analysis. No chloride, sulfate, and hydroxyl ion analysesare required.
In addition, conductivitymeasurementswere not made. There are no in-line
or on-line chemistry monitors installed. No trendingof analyticalresults
are available either. These deficienciescontributeto the vulnerability
of potential corrosion and cracking damage to the fuel assemblies.

, i ,,i i i i

Block #4: Identify adverse conditioncategory(s)(criticality,release of
fission product or hazardousmaterial,direct exposure,or institutional
failure) that could result from the conditionsand symptomslisted above,
and explain reasoning"

If potential corrosion and cracking problems exist, dependingon the extent
of damage and total number of crackedfuel rods, the potentialrelease of
fuel from a large number of damaged rods could lead to a fissionproduct
release concern. Especiallythere is no requirementfor chemical and
radiochemicalanalysis of the sludge in the fuel pool.

, e

Block #5" Identify who or what is potentiallyaffected (environment,
public health and safety, or worker health and safety)and explain
reasoning"

The immediate threat is to the workers, the next is to the environment,and
then to the public health and safety. The current practicedoes not meet
the intent of ALARA.

Block #6: Describe urgency of corrective actions (if any). Use <1 year,
I-5 years, and >5 years). Explain reasoning:

WVDP agrees with some of the deficienciesand has alreadyinitiated
corrective actions including improvedwater chemistrymonitoring program.
These actions are expected to be fully implementedby mid 1994.
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VULNERABILITYDEVELOPMENTFORM (Page 4)

i i ii i i I1'I|I iimllUi

....Vulnerability# FRS 02 . Site: WestValley

Date" 10/4/93 Facility: FuelReceivingand
........ Storage ....

Additional comments,views, or plans by the Site Operations
Office and M&OContractor: (The following was faxed to NSon ]0/8/93:)

West Valley agrees with the AssessmentTeam, for conductivity and pH. As
statedin blockS, the currentwaterchemistrymonitoringprogramrequires
only pH analysis. However,in an un-bufferedsolution(likethe FRS pool
water),measurementof ph will indicatehydroxylion concentration.
Monthlyconductivitymeasurementswillbe addedto the facilityprocedure
by November1993. Conductivitymeasurementshave beenperformedon an as-
neededbasis. Analysisperformedin _April1993indicatesagreementbetween
the conductivityat 18.4microhos/cm_ andthe concurrentpH measurementof
7.8. In-lineconcurrentpH andconductivityprobeswill be placedin
serviceby mid 1994. Afterthenew instrumentationand a data acquisition
computerare placedin service,the datawillbe trended.

WVDP and itsconsultantsare in technicaldisagreementwith the Assessment
Team concerningcorrosionof zirconiumfuel. Elevatedlevelsof sulphate
can attackaluminum,not zirconium.Elevatedlevelsof chloridewill cause
pittingcorrosionof zirconium,not stresscorrosioncracking. Zirconium
corrosionat ambienttemperature,in poolwaterwill be minimal. The 40
PWR and the 85 AWR spentfuelassembliesstoredin the pool at West Valley
aremade with zirconiumcladding,and are storedin aluminumcanisters.

Additionally,West Valleymonitorsthe poolwaterfor grossbeta activity
monthly. Therehas beenno stepincreasein poolwateractivitythatwould
indicatefissionproductreleasefroma largenumberof damagedrods. _

Block#I_(Ootional)"To the bestof your collectiveabilities,describe
the potentialtypesof consequence(s)of thisvulnerabilityif left
uncorrected"

Potentialcontaminationof environmentis the threatif left uncorrected.
| i iiill m i i lu i

Blo_;k#9 (Ooi_ional):To the bestof your collectiveabilities,suggestor
recommendthe most rationalfixto thisvulnerability:

Fullyimplementa new waterchemistrymonitoringprogramcomparableto that
employedin.commercialnucle.arindu.str_. .....

Signature, '_eamMember Signature, TeamLeader '
' ,, I _ T IIm ,,, ' ' ..... III I
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..........................._LNERAB]L!TY,,DEVELOPMENT',FORM............. (Page 5)

Vulnerabl! !,,l,,t_/ #,i FRS 03 .......... Site: West Valle),......................

Date: lO_4/g3 Facility: Fuel Receivinl,_l,,and Storage]ILIII I IN I I IN I i mill

Block#I: Titleof Vulnerability(Titlebeginsby identifying/namingthe
inadequacyand endswith identificationof the facility[20wordsor
less].)

UnknownCondition of Fuel Cladding.
i •1 i i . .i i iiii i ..11

Block#2: ExecutiveSumarv of Vulnerability(- 50 words)

Only a visualexternalsurfaceinspectionof the fuelelementshas been
perfo_ed causinguncertaintyof the structuralintegrityof fuel cladding
to containfissionproductsduringhandling.

iNlUll In I n nlll I III llmm .....

Blo_k#_" Describeconditionsor symptomswhichportendor implya
potentialES&H vulnerability:

Sevenfuel elementswithperforatedand brokenfuelrods existin the pool,
as determinedby visualinspectionof the exteriorsurfacesof all 125
bundles. The conditionof the interiorfuel rodsof fuelelementsstored
is unknown.

The unknownwaterchemistryand generalconditionof the fuel elements
priorto 1982createsuncertaintyof the structuralintegrityof fuelrods.

•, , i i

Block#4" Identifyadverseconditioncategory(s)(criticality,releaseof
fissionproductor hazardousmaterial,directexposure,or institutional
failure)that couldresultfromthe conditionsand symptomslistedabove,
and explainreasoning"

Releaseof fissionproductscouldoccuras fuelelementsare movedfor
shipmentoff-site.

i i ll i ii i i

Block#5" Identifywho or what is potentiallyaffected(environment,
publichealthand safety,or workerhealthand safety)and explain
reasoning:

Workersmay be exposedto elevatedexposureratesdue to releaseof fission
productgases.

i ii i i iii

Block#6: Describeurgencyof correctiveactions(if any). Use <I year,
l-Syears,and >5 years). Explainreasoning:

Probably1-5 yearssinceWVNS is planningto shipall fuel off-siteby end
of 1995.

i
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VULNERABILITYDEVELOPNENTFORM (Page 6)
,,,,,, ,,,, iiii i - iii

Vulnerability# FRS 03 Site. WestValley _ _
__ !1. [ ! ..... i]1]1]]11] ] i ] I ]1 ]

Oate' ..z_0/.4/93 ........... Faciltt,y" F,ue,),,,ReceivingandStorage
Block#7: Additionalcomments,views,or plansby the SiteOperations
Officeand M&O Contractor:

Acceleratedfuelstructuralfailureswere not evidentduringthe inspection
performedin 1989. Installationof new demineralisersystemand trending
of waterqualityand radioactivityremovedshouldgive some indicationof
futurecladdingfailures.

immiiii III m I I mml I iiii IIII II

Block#8 (0otional):To the best of your collectiveabilities,describe
the potentialtypesof consequence(s)of thisvulnerabilityif left
uncorrected:

Personnelperforminghandlingoperationsduringshippingcouldbe exposed
to u.nusuall7highlevels,of radiationexposur.e.. ...........

Block#9 (0Dl;ional):To the best of your collectiveabilities,suggestor
recommendthemost rationalfix to this vulnerability:

Precautionsand proceduresto handlesituationswherea fuelbundle
(element)fallsapartwill be necessarywhen fuel shipmentis authorized.

i i -- i i iiiiiiii iiii

Signature,TeamMember Slgnature,TeamEe'ader
L LF, I,, I,, I I'll" II,,,II ,,I|,, '' , I I
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VULNERABILITYDEVELOPNENTFORM (Page 7)
II I III I rill " II II II I II II I III I I " III _- II .....

Vulnerability # FR$04 ................1 Site: West ga!,,.ley

Date: .......10/15/93 (after site visit), i Facility: Fue"l"Receiving and Storage_ - I III I IlllI L II I II IIIIU Ilrl II IIII

Block#1: T_i_!e of Vulr_erabilitv (Title begins by identifying/naming the
inadequacy and ends with Identification of the facility [20 words or
less].)

Seismic vulnerability of building and fuel storage racks......... .....

B!ock #2. Executive Summaryof Vulnerability (- 50 words)

The butlding houstng the Fuel Receiving and Storage Facility and the fuel
storage racks wtll could collapse at levels below the design basis
earthquake. Criticality accidents resulting from gross setsmtc and wind
failures have not been analyzed. Suchaccidents would affect worker
safetY/=. 111' I ] I Ill IN I I I II I _ll I mill[ II I I I I IN Illll

Block #3: Describe conditions or symptomswhich portend or tmply a
potential ES&Hvulnerability:

The Fuel Receiving and Storage Facility buildtng housing the pool
apparently has not been rigorously evaluated for earthquakes mndwinds. As
stated in the Site TeamReport (response to Question 4), m potential
concern is the "lack of" .... I "building designed to prevent massive
collapse of building structures or the dropping of heavy objects onto the
stored IFM" (t.e, spent fuel) "as a result of building structural
failures."

A largemasonrywall is at the end of the facilitynear the fuelelements.
If un-reinforced(theSite Teamwas unableto verifythatthe wall had
reinforcement),thiswall is a significantseismicvulnerabilityin that it
couldfail at moderateearthquakelevelsand fallon top of the spentfuel.

EM'sTechnicalReviewGroupfounda numberof non-conservativeassumptions
in analysesintendedto showthe fuel storagerackscouldmarginally
withstandearthquakes near the DBE(0.2g). The SARthus conservatively
considersfailureof all I;!5fuelmssembllesin its bounding
wind/earthquakeaccidentfor rmdloloolcalrelemse. However,the
unfavorablegeometriesresultingfrom grossbuilding,rmck,cmnister,mnd
fuel failurehas not be evaluated'for potentialcrltlcmllt_accidents.

Block#4: Identifymdverseconditioncmtegory(s)(criticmlity,relemseof
fissionproductor hmzardousmaterial,directexposure,or institutional
failure)thatcouldresultfrom the conditionsmnd symptomslistedabove,
and explainreasoning:

Grossfailuresof the buildingand stormgerickcouldlead to crushingof
the canistersand fuel or otherun-mnmlyzedgeo_trles which,my have a
potentialfor criticalitymccldents.The likelihood,or frequency,of such
an accidentis unknownsincethe failurelevelsof the affectedstructures
are unknown.

i _ Ul llUlml iii i iiiiml _



VULNERABILITY,_VELO_,( m FORM ......... (Page 8)

Vulnerabili # FRS 04 Site: West Valley .... .......

Date: 10 after site visit Facil!t_: Fuel Receiving and Storage

JLI.g_,_J6_.LIdentify who or what is potentially affected (environment,
publtc health and safety, or worker health and safety) and explatn
reasoni n9:

Un-analyzed crtttcaitty accidents resulting from gross seismic and wind
failures could affect worker safet .

Block #6; Descrtbe urgency of corrective actions (tf any). Use <1 year,
1-5 years, and >5 years). Explain reasoning:

,ears

Block #7: Additional comments, views, or plans by the S|te Operations
Office and M&OContractor:

This potential vulnerability was developed after the stte vtstt. Thus
unlike the other potential vulnerabiltties, it was not subject to review
discussion by the Site Teamdurtng the visit. Thts potential
vulnerability ts discussed in detail tn the version of the Assessment Team
report now undergoing factual accuracy review by West Valley. it tnput
from West Valley gives justification that thts tssue is not a potential
vulnerability, then this form will be withdrawn and the report changed to
reflect the new information.

Block #8 (ODtional)j To the best of your collective abilities, descrtbe
the potential types of consequence(s) of thts vulnerability tf left
uncorrected:

The consequences could be severe to stte and emrgency rescue workers. The
frequency of these accidents need to be estimated ustng realistic fatlure

rses The use of the DBE would be non-conservative.

Block#9 (ODttonal); To the best of your collective abilities, suggest or
recommendthe most rational fix to this vulnerability:

Potential criticality accidents resulting from gross setsmJc and wind
failures should be addressed in the SAR.

_Jgnature, TeamMember Signature, Team Le'ader
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VULNERABILITY DEVELOPMENT FORM (Page 11
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Vulnerability #LA., I :' Omeg W' ;

............. --- ,..... _ .......... Site: LOSAlsmos .....

Date" 10.4-93 Facility a st Reacts (OWR !i i - I i l - illi li I II __ ilililllillilil llll ill - - i iHi]iP]iiiiiii

Title of Vulnerability (Begin _ by iden_g or nan_8 the
inadequacy and end with identification of the faoll_ry. Use 20 words or kNIs.)

Spent Fuel And Pool Vulnerability To Damage From Felling Boulders At The
Omega West Reactor Facility.

,,,.,, , , H r , , H, .,|, i,i I I I II iillll, ..... ,i II IH I

Exeautive Sumrrlew of Vulnerability (Approximately 50 words)

The Omega West Reactor (OWR) is located at the bottom of the Los Alemos
Canyon between the North end South mesas of Los Alamos, NM. The OWR
spent fuel pool (SFP) could be vulnerable to damage from missiles generated by
natural phenomena events (i.e., earthquakes, erosion). The missiles would
consist of large boulders dislodged from the canyon wails above the facility and
concrete blocks or other debris resulting from s large boulder impacting the
facility. The exterior walls of the OWR building ore constructed of unreinforced
concrete block which would provide no effective resistance to penetration from
boulders falling from canyon wall above the facility. Boulders have fallen in the
past (1 5 detected in a 25 year period), and the walkdown inspection indicated
large boulders have fallen to the bottom of the canyon. It should also be noted
that other facilities (TA-41) and personnel located in this same canyon ere
exposed to this same vulnerability to falling boulders.

............. ii iiii !1 ii1! II i II IIII I IIIII I - I

(Describe conditions or symptoms which portend or imply a potential
ES&H vulnerability.)

The facility is located in a canyon with large boulders (many in the range of
3500-7000 ft 3) located above on the canyon walls. Natural forces (seismic,
erosion, etc.) could result in dislodging large boulders that could penetrate the
OWR building end damage the spent fuel pool and/or rearrange the fuel element
configuration. The facility's outer walls ore constructed of unreinforced
concrete block, which historically performs very poorly in a seismic event.
Blocks from the walls could become missiles during a seismic event or es the
result of a boulder impacting the building. The unreinforced well construction
would offer no effective resistance to penetration from s boulder. A boulder
could be dislodged by • seismic event; however, historical data show that it is
more likely that a boulder would be dislodged by erosion. It should be
emphasized, however, that a seismic event is not necessary to create this
problem. Natural erosion, including rainfall, freeze-thaw cycles, end other
natural daily events could initiate a boulder fall.

,IH , | ,, , I



VULNERABILITY DEVELOPMENT FORM (Page 2)

Vulnerability # LA-1 Site: Los Alamos

Date' 10-4-93 Facility: Omega West Reactor (OWR)

(IdenbYy adverse condigon category(#) (orl_alt_y, _ae of fiesion
product or hazardous material, direct exposure, or institutional failure) that
could result from the conditions and symptoms ##ted above, and explain
npasontng.)

L

Adverse conditions that could result from falling boulders or other missile
damage to the SFP include release of fission products and/or criticality
concerns.

(Idengfy who or whet is potentiely affected (environment, public
health end safety, or worker health and safety) and explain reasoning.)

Worker safety and health and the environment could be affected by the event.
Damage to the SFP could result in increased worker exposure and possible
contamination of the environment in proximity to the facility.

Block #6(Qntional); (Describe urgency of corrective acgon: (if any). Use < l
year, 1-5 years, end > 5 year:). Explain reasoning.)

The urgency of any corrective action will depend on the operational status of
the reactor. If the reactor is restarted, no fuel elements will be stored in the
SFP and this vulnerability becomes moot. if the reactor is not restarted the fuel
elements in the SFP will be relocated to the CMR facility and this vulnerability
becomes moot. This vulnerability should be addressed in the 1-5 year time
frame, if fuel continues to reside in the SFP. It should also be noted that
boulders have fallen (15 detected in a 25 year period), and the walkdown
inspection indicated large boulders have fallen to the bottom of the canyon.

Block #7 (Ontional): (Additional comments, views, or Idans by tim ,_
Operations Offieo end M&O Contractor.)

BIo©k #8 (Ootionall: (To tim best of your _bcUve ab#iges, dcecrib, tt_
potential types of consequence(s) of thi: vulnerability if loft uncorrected.)

If spent fuel remains in the SFP and this vulnerability is not addressed, the
i consequences of a boulder (or other missile) impact could include wide spread
t physical damage to the facility, injury to personnel, increased personnel

exposure, and environmental damage.
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VULNERABILITY DEVELOPMENT FORM (Page 3)
iiin,i i

Vulnerability # LA-I Site" Los Alamos
ii i

Date" 10-4-93 Facility: Omega West Reactor (OWR)
i

Blook #90otional: (To the best of your collective ebBties, suggest or
recommend the most rations/fix to this vulnerebllity.)

One possible fix to this vulnerability is to determine a viable method of
stabilizing the boulders on the canyon walls above the facility and then perform
the appropriate remedial action.

I _ lUllmm u unl|ml I I

_,_.,.nghatu-re.-TeamMember Sig_ature, Tiara Leader
=,, II II I '1 III ,,,
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VULNERABILITY DEVELOPMENT FORM (Page 1)

Vulnerability # LA-2 Site: Los Alamos

Date: 10-4-93 Facility: Omega West Reactor (OWR)

Block #1:Titl9 9f Vulnerability (Begin title by identifying or naming the
inadequacy and end with identification of the facPity. Uae 20 words or less.)

Potential Damage to Spent Fuel and Pool from Dislodging of the Overhead
Crane during a Seismic Event at the Omega West Reactor.

BIQck #2.: Executive Summary of Vulnerability (Approximately 50 words)

No procedural controls currently exist to prevent parking of the overhead crane
above the spent fuel pool (SFP). The crane was not constructed to prevent
possible dislodging from the rails and subsequent damage to the SFP during a
seismic event.

Block #3: (Describe conditions or symptoms which portend or imply a potential
ES&H vulnerability. )

The 12K (rated load) overhead crane is routinely parked over the SFP. The
crane has no retainers that would prevent its dislodging during a seismic event.

Block #4....:(Identify adverse condition category(s) (cr_'cality, release of fission
product or hazardous material, direct exposure, or institutional failure) that
could result from the conditions and symptoms listed above, and explain
reasoning.)

Criticality, release of fission product's or hazardous materials direct exposure,
and institutional failure are adverse conditions that could arise form the
conditions described in Block 3.

Criticality, release of fission product's or hazardous materialsand worker
exposure could be affected in the event the crane became dislodged during a
seismic event and impacted the SFP. This could be an institutional failure since
no procedure exists to prevent the crane from being parked over the SFP while
fuel is in the pool.
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VULNERABILITY DEVELOPMENT FORM (Page 2)
| ,i i i ,.i i Hi i i ,,.,,

l

Vulnerability # t.A-2 .. I Site' Los Alarnos ........

Date: 10-4-93 .... ! Facility: Omega West Reactor (OWR)

pl¢¢k #5: (Identify who or what is potontleily affected (environment, public
health and safety, or worker health and safety) and explain roa#oning.)

Environment and worker safety could be affected by these conditions.

Worker safety could be affected directly if the crane became dislodged.
Increased worker exposure could result from damage to the SFP if the crane
were dislodged during a seismic event. The environment in the proximity of the
facility could also be affected in this scenario by the possible release of
contamination from the SFP.

, , ,i , i , i i i ,,,, ,i i i i i i i i i i i i

Block #6 (Optional): (Describe urgency of corrective actions (if any). Use < 1
year, 1-5 years, and > 5 years). Explain reasoning.)

Institutional control of the parking location of the crane should be addressed
immediately (< 1 year) by a relatively simple procedural change. Modifications
to the crane to prevent dislodging during a seismic event could be addressed on
a longer time scale (1-5 years) due to the reduced probability of the event.

i i i i i i i i iii II I I I nl I

B.Iock #7 (Optional): (Additional comments, views, or plans by the Site
Operations Office and M&O Contractor.)

A memorandum to the operations staff's directing them to park the crane away
from the pool as long as fuel is stored there.

i ii I ii II • iii iii II I III I

Block #8 (Oo_ionalh (To the bast of your collective abilities, doscribo the
potential typos of consequence(s) of this vulnerability If left uncorrected.)

i In. III IllllnB • I II II I I In II I nl I

Block #90otionnl: (To the best of your collective abilities, suggest or
recommend the most rational fix to this vulnerability.)

1. Develop procedural cot_trols to prevent parking the crane over the SFP while
fuel elements are in the pool.

2. Modify the crane to prevent possible dislodging during a seismic event.
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VULNERABILITY DEVELOPMENT FORM (Page 1)m i H

Vulnerability # LA-3 I Site' Los Alamos

ill 1 i ii _ i
Date: 10-4-93 Facility: Omega West Reactor (OWR)

' i..... '1" . 'If'°' ' ' =,.,., IIII IIIrl

Iplo(_k#1.; Title of Vulner¢l_ilitv (Begin title by identifying or naming the
inadequacy end end with identification of the facility. Use 20 words or less.)

Lack of Long Term Safety Analysis for Fuel Storage at Omega West Reactor
(OWR).

Block #2.; Executive Summary of .Vulnera.biliW (Approximately SO words)

The effects of long term storage of fuel elements at the OWR have not been
formally evaluated. Unspecified hazards may however, exist outside the current
safety envelope.

ii i

Block #3: (Describe conditions or symptoms which portend or imply a potential
ES&H vulnerability.)

Because of the expected short term storage of spent fuel from the OWR in the
OWR pool, the current safety analysis does not formally address potential long
term effects. However, with the uncertainty of reactor restart for the OWR,
and the uncertainty of shipping date for fuel from the CMR, the adequacy of the
current safety analysis is challenged. Examples of items which would be
considered for the long term safety analysis are 1) differential aeration cells
from bio-fouling (bacteria or algae growth) which eventually can lead to pitting
and 2) adequacy of emergency actions (e.g., response to pool drainage).

i ,,,ll , , i, i i= i i i i

Block #4: (identify adverse condition category(=) (c#b'cality, release of fission
product or hazardous material, direct exposure, or institutional failure) that
could result from the conditions and symptoms listed above, end explain
reasoning. )

All categories may exist and should be examined in a study of long term
sto, age.

Block #5; (Identify who or what is potentially affected (environment, pub#c
health end safety, or worker health and safety) end explain reasoning.)

' The risks to environment, worker, and public should be better quantified in a
study of long term storage.



_ ""' ' =, I ,.. ,,,,,_' ',' II ' '" ,, a'l _T I=I ' I ' ,.T. , _ , r., ,, ,_ M,,,,.= r"' ' _ I

VULNERABILITY DEVELOPMENT FORM (Page 2)
i , , • i i i i i i

|

Vulnerability # LA-3 ....... ! Site' Los Alamos .........

Date'. 10-4-93 i Facility: Omega West Reactor (OWR).

Block #6 (Optional): (Describe urgency of corrective actions (if any). Use < 1
year, 1.5 years, and > $ years). Explain reasoning.)

Urgent- < I year.

If perforation of the aluminum fuel cladding has untoward consequences, the
possibility of pitting the cladding by bio-fouling should be ascertained by a
literature search, consultation, experiments, or all three.

1-5 years

Hazards as a result of long term storage would not be expected to result in any
immediate risk.

_., , ,. , , .,,,, .,,, , , ,. i m ,i ,.

Block #7 (Ootional)" (Additional comments, views, or plans by the Site

Operations Office and M&O Contractor. These would not negate a potential
vulnerability.)

LANL expects a decision from DOE regarding the future status of the OWR
within the next 1-2 months. At that time, fuel will be removed from the pool.
Hence, no long term safety analysis is deemed necessary.

, , i =l ii i =l

Block #8 (Optional]: (To the best of your collective abilities, describe the
potential types of consequence(s) of this vulnerability if left uncorrected.)

Possible fuel degradation leading to increased risks of exposure.

, i i , i , i ., . ,ll,, Hi,

Block #9 Optional- (To the best of your collective abilities, suggest or
recommend the most rational fix to this vulnerability.)

Perform long term safety analysis specific to the expected length of time of
pool residency of the aluminum cladding. Determine whether pitting can occur
by bio-fouling, and if it can, determine the speed at which it might occur.

,iH ii i i ,i .,

Si.gnature, Team Member Sig_(a.ture,Team Leaderl i L :: "l=' l llli lll -- ,, , :: l II III II I II LI "III I' II _,, •........ ,, l

/
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VULNERABILITY DEVELOPMENT FORM (Page 1)
, ,, ,,11 ,.,, .1, , ,, ,,, i , ,,,,

/

Vulnerability # LA-4 i Site: Los Alamos

ii ii i , "i ' ''"' i , , ,, i ,i ii

o
Date. 10.4-93 Faci!ity: LOmega West Reactor WR),. I ', ,,,,'"' ,,. iP , _ , .... . ii"

Block #!: Title of Vulnerability (Begin title by identifying or naming the
inadequacy and end with identification of the facility. Use 20 words or less.)

Vulnerability of Criticality Unsafe Storage Configuration at Omega West
Reactor.

, , , ,,... , ,.. ,, .,,, , ,, m, , i

Block_ #2- Executive Summ.ary of VulnerabiliW (Approximately 50 words)

Recent ne_,d for additional fuel element storage in the OWR storage pool has
been met by placing fuel in arrays which meet theoretical critical-safe
configurations. Administrative oversight is used to limit the number of elements
so stored. The possible failure of administrative oversight, together with
ambiguities of configuration could present a vulnerability to criticality.

i i

Block #3" (Describe conditions or symptoms which portend or imply a potential
ES&H vu/nerabiliW.)

The OWR pool has critical-safe racks for 32 elements. When more than 32
elements are stored in the pool, there is a potential for inadequate control to
prevent either the number or the configuration of stored fuel elements from
reaching criticality. The practice of seeking ad hoc criticality safe fuel storage
locations to accommodate unusual fuel numbers, but without defining these
locations by structures which provide unambi,¢lUOUS_Oositioninoand prevention
of mispla.cernent, leaves the vulnerability of criticality since personnel still have
latitudes in positioning of additional fuel.

Block #4..; (Identify adverse condition category(s) (criticality, release of fission
product or hazardous material, direct exposure, or institutional fsilure) that
could result from the conditions and symptoms listed above, and explain
re_soning. )

Criticality resulting in both fission product release (to a storage pool) and direct
exposure to workers.

,,. ,,, .... ,,=..

Block #5: (Identify who or what is potentially affected (environment, public
health and safety, or worker health and safety) and explain reasoning.)

Worker health and safety.

Potential destruction of stored fuel configuration resulting in criticality will lead
immediately to gamma and neutron doses to workers.



I I IIIIIII I I II I II II -- , ,,,,m, III I ,, i,

VULNERABIL_ITY DEVELOPMENT FORM (Page 2)
...... ,,llili i i i ,i,ll_ i iilliill ill llllii liiii i ill,i

Vulnerability # LA-4 Site: Los Alamos
,. i i i ] ii i i i i iiii.ii ii ..

Date: 10-4-93 Facility: Omega West Reactor (OWR)
IL I I I I I II L I Ill I II I,|,1

Block #6 IOotionall: (Diatribe urgency of corrective Ictlons (if any). UIe < 2
year, f -$ yean, and > $ years). Explain reasoning.)

Urgent. (< 1 year). Administrative controls, including training and signing,
should prohibit the number of fuel elements residing outside of critically safe
racks from exceeding a number determined critically safe in any configuration
(including moderators and reflectors).

i . . i ii , i m.u i lira i|

0;lock #7 (Ootional|: (Additional comments, views, or plans by the Site
Operations Office and M&O Contractor.)

/%criticality analysis has been performed for a Unreviewed Safety Question
Determination (USQD) regarding this situation. In that analysis, _ elements
were considered as being free to migrate about the pool. Currently only six
elements reside in the pool outside the baskets. The analysis concluded that
even if all eight elements were to assemble in a planer array, side by side, K
would be < 0.75. Hence, Given that pool storage is anticipated to be only
temporary, no further controls are believed to be required at this time.

i i l i ill i i i i ii iiii i

Block #8 (ODtionall: LTo the best of your collective abilities, describe the
potential types of consequence(s) of this vulnerability if left uncorrected.)

See Block #3.

.. , i i . i i |111 i i ii i i i i i

15lock #_) Optional: (To the best of your collective abilities, suggest or
recommend the most rational fix to this vulnerability.)

As described in Block #6 for near term. if the OWR is to continue operation,
additional criticality-safe racks should be fabricated.

_ IP
if i i iii _L I I Ill I ii i

......
"Si'gnatu_'Team,,,,., ,,.., Member, Signatu_.'._e,om LS"ader..
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SPENT FUEL INITIATIVE

Brookha ven National Laboratory

VULNERABILITY DEVELOPMENT FORMS



#p _S

' , _,,m,, ' "I '_"W'd_ _ l "'" " , ' l l

............ VULNERAB[.,,L..,,,ITY...,,DEVEL,OPNENTFORM ..... (Page ] )_

Vulnerabilit_# IHFBR-I is,,,,,te,,,,F:rookhav,,en -_-Date' ]0/7/93 Fac!lit : Htgh Flux BeamReactor'i iiiiT)tqT III _F I T iT I ii i iiiiI rlI ' IIITrllml I ii I

Block #i_-'_ "Fi_tleof Vulner,,,(_bilit.v(Titlebegins by identifying/namingthe
inadequacy and ends with identificationof the facility[20 words or
less].)

Unevaluated seismic resistance of spent fuel and racks.
i l iiiii ii i , i i i i iii i i i

Block #)" Executiv_ Summary of Vulnerability(- 50 words)

Spent fuel racks are unanchored. Earthquakeresponse (includingtipping
and sliding impact}could lead to fuel damage and unfavorablegeometries.
Potential post-earthquakecriticality appearsto be of greater significance
than fuel leakage.

i,i i iii ii i i

Block #3" Describe conditions or symptomswhich portendor imply a
potential ES&H vulnerability"

The spent fuel racks are not anchored to the canal and might slide and tip
during earthquakes. Racks could also impactcanal walls and other racks.
The racks, baskets, and fuel have not been analyzedfor earthquakes,
although the fuel itself appears to be inherentlyrugged and maintained in
good condition.

Hill Ill I nl IN I

Block #4" Identify adverse condition category(s)(criticality,release of
fission product or hazardousmaterial, directexposure,or institutional
failure) that could result from the conditionsand symptomslisted above,
and explain reasoning"

Earthquakesmight damage racks, (crush,tip) and basketsmight fail and
drop fuel. This could lead to unfavorablegeometriesand possible
criticality. Breaking of fuel claddingmight also occur, but the
likelihood and consequencesof this appearsto be less significantthan
criticalitydue to the fuel element ruggednessand form of fuel.
i i i ii ii ml i ii i

Block #): Identifywho or what is potentiallyaffected (environment,
public health and safety, or worker health and safety)and explain
reasoning"

Workers - from criticalityeffects.
ii i i ii i

Block #6: Describe urgency of correctiveactions (if any). Use <I year, ii
I-5 years, and >5 years). Explain reasoning:

i

I-5 years.
H I I "Ill II I I
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VULNERABILITYDEVELOPMENTFORM (Page 2)I INIIJll I I IlI IN IN III I I I Illllllll Illlll I IIIIIIIIII I I IIII I I Ilmllll I

i Ill II i i | i IN INiN i

Date: 10/7/93.... Facility: Igh Flux Beam,Reactor

Block #7; Additional comments,views, or plans by the Site Operatlons
Officeand M&O Contractor:

BHO and BNL identifiedthe seismicresistanceof the spentfuel and ricks
as themost importantES&Hconcernin theirSiteTeam Report(responseto
Questions#5 and #8). A plan to evaluatethis seismicissuewas issuedto
NE-44in September1993.

i i . iii iiii i i i ,i

Block#8 (ODtiOnillll); TO the best of your collectiveabilities,describe
the potentialtypesof consequence(s)of thisvulnerabilityif left
uncorrected:

i iii imii imllll

Block#9 (ODtio_al)_To the best of your collectiveabilities,suggestor
recommendthe most rationalfix to thisvulnerability:

BHO and BNL shouldcontinuewith plansto evaluateissueand implement
fixesneeded.

n i I ilnlli I inml

$ign'atur:e,TeamMember Signature,TeamMember - "l l l l l ....



........... FUELSLIIIM_YFORN ................. (Page ])

Site: Brookhaven ................ Factlt.ty: ....Nedtc81 ResearchCenter .

Date: ]0/7./93 ......... Location: .......Upton?.New.York .......

Fuel ]nfor_ation

] Fuel tlmme: §NL Necl_cel Reactor (ONRR) Spent Fuel-t_ (DO[ project BNLNIcJl¢81 ReacT,or C-KP-0601o
000)

2 Owner" Brookhaven l_at_onal L,boretory un_r DOEprlmm contract IP OEACO2-?6CHO0016,Eli owns fuel,.

3 Reactor f_ame/Reactor Type: OrOOkhave. Necl_cel Research Reactor (IlHRR). Reaeercl_ Reactor - l_g_t
were, en_::Jerate_ end cooled.

4 Fuel Unit/Number of Fuel Units: Fuel []lment / 4 tlemntl stored inside reactor vessel in storage
r3ng above reactor core, (Fuel nomally is kept tnf,tcle reactor cope - there ape currently 31
elements _ns_clethe 32 locations of the reactor Core.)

5 1eta1 Nass Approxlmate_,y 140-190 gins cltpend_ng upon the t>l_ of ellmnt used. _ Use of 70;;
elaine.as _s no" plannecJat th_s t_me.

E £0. U A: leas" 58;' p-ese_,: of original U-Z35 for 190g aliment, - llOg or 1409 element - 8IG, 709
e _emer,z - 4 !;

7 Tote _.me:r_c _o_s of ;_,_z_e_ heavy roe;el. 3.77 x 10.4 HT]HN per fuel unit.

E rue _ Co.S_g_-a*._o_.• :..ved I:)laT,e HTR type COnSiSting Of 18 Or 19 CurveClf_el beer_ng plates, Zw_
g-agree s_cle pla:e:, three types o._ r[ are _n use 19 plate (190g), 18 plate (1409) sncl Dert_el
e_eme_,t _ _n_mlo;epassages for _ncore experiments (70g).

9 Le_,g*._.. 60,0 :o 62.5 cm.

1C rue_ Com;_ounOo. Allo_. U-AL allo_v.

;; Fue' (:;onC_._o- Rema,_ng rue _ an(: HI:P e_e completely ceaSe,ned w_th_n cledcl_ng, Su_nupo* U23E
atoms l_m_teC :o 42; max_m_, One of four s_o_eclelements gave off gas w_n _n opere:_on - bu" no_
w_e. re_vec fro_ t_e core.

]2 ]_z)a_ [nr_cl'fnent" 09 - 93_ U235 no_ne_,

13 Cladcl_ng Mater_al: Al_m_nu_ Type ;100.

14 CledcJ_ngCo.o_Z_o.: _ood. based o. weekly monitoring end samples of the vessel light water, there
_s nc _ncl_ce¢_o_.of cleter_oret_on o,_ the fuel cllclcl_ng (lime men,taring Is for elements in reactor
core).

15 _eaz Sener/z_on: I_ncls on po_/_r hiStOry: C;urrentl] in watt _enge for 4 ItOreCl fuel elements
(less than 1,000 watts for 411 four).

i i i iNii ill ii I I

Sic]nature, .TeamHe'mber , $_gnatur,,e,Team Leider



] ............. llfl I l!lllllllll III ......................................

FACILITYBACKGROUNDFORM (Page 2)
.................. _ _ iii ,iJ_ _ .... __

Site: 6rookhaven 1 Facility: l_dical Rose,arch Reactor

0,,.: !oc.,,0o:uo,o,,..W,o;k.
Facil itv information

1-1 Classified Fuel: None

1-2 Owner Department of Energy Funded by ER, managedby N(-44.

]-3 Operating Contractor' AssoclateO Universities Incorporated (AU]).

1-4 Facility Description: The BNRRIs a 3 MYunpressuriZed water reactor. It is moOeratecland cooleO
with llgt_% water.

1-5 Facility Age: 34 years.

1-6 Facility Htsslon: The primary purpose of the DHRRis to provide neutron beams for cleveloping an
effective tome- treater': oy Neutron Capture Therapy NCT). In addition, the OPCqRhas the
capability for _sotope procluc*,lOn and act_vatlon analys_s The reactor is designated user fac_l_y
and is ave_lable to a11 quallfleO researchers.

]-7 FaC_l_t.v Future Plans Funding _as Dean requested tO SUpport Boron Neutron f,apture Therapy (BN_T)
cl_nlca' trials BNCTclln_cal trials wi11 not significantly impact fue_ usage

l-O Future Expansion =lens. None.

]-9 Leax Beret%lot. lr Operation: Monitoring of reactor primary coolant.

Storaae Information

2-] S,orage U_._:. Fue_ StorageRac_ Pos_tlon.

2-2 N_m_be-of Storage Ur,lts. 4 in reactor storage r_ng (as of 10-4-93)

2-3 Fuel Ur_%s,'Storage Un_,. Fuel Element {F[) - consists of fuel bearing section of assembly w_%_
mooera:or/:oolant Inlet an_ outlet structures rlpnoved

2-4 T_me _ S;orage The oldest fur _, e_lpnen%presently stores was d_scharged tO the spent fue'_ storage
rack ap¢,ox_mately 4 years ago.

2-5 Storage [onaltlon There is no lncl_cat_on of deteriorating conditions. One of four stored
elome_,ts leaked gas w_lle in core, but not outside core.

2-6 Max_maj_,:ask tlandllng Capability: Not certified DOTcask.

2-7 F_el ttandllng Limitations: Gin handle only one aliment at a time.

2-0 Storage Mode: INt.

E-g Numar of Storage Locations: Z4.

2-10 Nund_erof Storage Locations Available: _O.

2-11 Lsned or unlined: Unload.

2-12 Cleanup System Status: Use reactor water cleanup systlm.

E-13 |r_ef Description: Fuel stored in storage ring inside reactor vessel and above the core.

2-|4 Storage Medium: reactor coolant - light water

2"|5 _,Over,,,_iS: NO cover gas on reactor,

Signature, TeamMember ' Signature, TeamLeader
_ Ilia Ill Ill



SPENT FUEL INITIATIVE

Sandia National Laboratories

VULNERABILITY DEVELOPMENTFORMS



VULNERABILITYDEVELOPMENTFORM

Vulnerabt!tt # SNL-i Site: Sandta National L

Date: 10-7-93 Facility: MonzanoStorage
Structures, Sandia Pulse Reactor,
Hot Cell Facility, and an SNH

Fact1

or less.

Lack of Current ApprovedSafety Analysis for Spent Fuel and RINHLocated in
Storage Facilities Associated with the Sandta National Laboratory.

Executive Smmarvof Vulnerability (Annroxtmately 5Owords)

The current approved safety analyses do not adequately address the storage
of spent fuel and RINHfor HanzanoStorage Structures, Sandta Pulse Reactor
_SPR), Hot Cell Facilities (HCF), andone classified location The need
or upgrading Sandta National Laboratories (SNL) nuclear factltty Safety

Analysis Reports (SARs)to meet DOE5480.23 has been recognized, and an
implementation plan has been sent to OOE. Thts plan, in conjunction with
the old SARs, ts considered the authorization basis for the facilities.
The updatedSARswill specifically provide safety analysts for spent fuel
and RINHstorage locations whenimplemented.

De;crtbe conditions or svuntomswhtchnortend or tmnly a
notenttal ES&Itvulnerability.

Safety analysis for spent fuel and Reactor Irradiated Nuclear Haterial
RINH) storage does not exist for Hanzanoand the current safety analysts
or SPRdoes not include the yard storage area (preliminary hazard

assessments(PHAs!do exist). The currently approvedHCFSARand the PHAs
for the HCFdescribe storage facilities and potential releases, but are not
comprehensivetn covering all potential accident scenarios. Safety
analysts for storage of spent fuel at a classified facility could not be
verified.

nvJLL
f tsston nroduct or hazardous_m_tertal. dtrect exnosure, or Institutional
failure) that r_n_uldresult from the conditions and svl_toms ltsted above.
and exnlatn reasontnq.

All other categories, except criticality, could exist with magnitudes
unknownwithout safety analysis. Criticality controls and procedures
exists and a criticality safety programis tn place at all storage
locations.

nt.

reasontna.

The purposeof Safety Analysis is to quantify the risk to the worker,
publtc, and the environment.



i

VULNERABILITYDEVELOPMENTFORM

Vulnerability# SNL-I Site: Sandia NationalLaboratory

Date: 10-7-93 Facility:Monzano Storage
Structures,Sandia Pulse Reactor,
Hot Cell Facility,and an SNM
StorageFacility.

Block #6 (Optional): Describe urqencyof corrective actions(if any). Use
<I year, 1-5 years, and >5 years). Explainreasonin(i.

I-5 years.

Based on review of the site team report,discussionwith facility
personnel,and the walkdown, the currentstorage locationsare considered
to be in a stable condition. However, proper risk managementcannot be
accomplishedwithout a current safety analyses that address storage
facilities.

Block #7 (Optional): Additional comments, views, or plans by the Site
OperationsOffice and M&O Contractor.

The need for upgrading SNL nuclear facility SARs to meet DOE 5480.23has
been recognized,and an implementationplan has been sent to DOE. The
updated SARs will specificallyprovide safety analysis for spent fuel and
RINM storage locationswhen implemented.

Block #8 (Ootional): To the best of your collective abilities,describe
the potentialtypes of consequence(s)of this vulnerabilityif left
uncorrected.

Inadequaterisk management and safety documentationof storagelocation.

Block #g Optional: To the best of your collectiveabilities,suqqestor
recommendthe most rational fix to this vulnerability.

Complete implementationplan for DOE Order 5480.23.

_$ignat_f_, Team Member " Signature,-Tea.mLeader
/
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The Secretary of Energy
Washington, DC 20585

August1971993

MEMORANDUMFOR PETERN. BRUSH
ACTINGASSISTANTSECRETARY

ENVIRONMENT,SAFETYAND HEAL_ [

FROM: HAZELR. O'LEARY_I____SUBJECT: VULNERABILITY,.,_EW IRRADIATED
NUCLEARMATERIALSCURRENTLYIN STORAGE

Recent events have highlighted the need for a thorough assessment
of the environment,safety,and healthvulnerabilitiesassociated
with the storageof irradiatednuclearreactorfuel and other
reactorirradiatednuclearmaterials.This assessmentwill
providevaluablebase line informationfor importantpolicyissues
beingaddressedby this Department.

I am assigningthe Officeof Environment,Safetyand Healththe
primaryresponsibilityto identify,characterize,and assessthe
safety,health,and environmentalvulnerabilitiesof the
Department'sexistingstorageconditionsand facilities.Although
the Officeof Environment,Safetyand Healthis designatedas the
focalpointfor this initiative,I expectthe full involvementand
supportfrom the programoffices,operationsoffices,and
managementand operatingcontractorsto gatherinformationand
conduct appropriate assessments.

By September20, 1993,the Officeof Environment,Safetyand
Healthshouldprovidethe affectedHeadquartersand fieldelements
a projectplan that outlinesneededsupportand schedules. The
AssistantSecretaryfor Environment,Safetyand Healthwill submit
an initialreportto me by November20, 19!)3.



Attachment 1
SPENTFUn IRITIATT_

Voting _oup nee_tng
g-lO, lgg3

Bethesda Rar_iott
5151 Pooks Hill Road
8ethesda, IqO 20814
(301) e97-g400

ZJJ
8:30 amThursday September g, 1993 to
3:00 pm Friday September 10, 1993

Otscus$ Scope, Approach, Schedule
Identify Appttcabie Safety Criteria
Oevelop question Set
Oevelop Project Plan
Discuss Assessment Output and Fo_nat
TeamCriteria and DOETeem Visits
Tentat ive Schedules
ReI>O_COutltne and Prioritization Approaches

EH Cmrtacts:

Dan _Iz_ (301) 903-2428 Rtchland Field Offtce Facilities
S_n Francisco Fteld Office Facilities

P_anab Guha {30]) 903-7089 Idaho Fteld Office Facilities
Nevada Field Office Facilities

Te_y Iqountaln (202) 586-2775 Oak Rtdge Field OfFice Facillt4es
Chtcago Field Off|ce Faclllt|es
Rocky Flal:s Fteld Offlce Facil{tJes

Sa_oes AcharTa (20Z) 586-1418 Albuquerque F|eld Office Fac41ttJes
Savannah River Field Offtce Facilities



Department o4 Energy
Was_u_c_on,IX) 20585

IqEHORMDURFORALL DEPARTMENTALELEHENTS

FROM: PETERN. BRUSH
ACTINGASSISTANTSECRETARY
ENV]RONNENT,_FETY ANDHF.ALTH

SUBJECT: SPENTNUCLEARFUEL INVENTORYANDVULNEP_BZL|TYASSESSMENT

On August 19, 19_3, the Secretary dlrected a department-wide inventory and
vulnerability usessment of stored spent nuclear ?.el and other irradiated
nuclear mteriAls. A report, containing the inventory and assessment, ts
due to the Secretary by November20, 1993. The purpose of l:hts memois to
establish & Spent Fuel Worlcing Group and _o request personnel From
Cognizanl; SecretarialOffice=s,OperAtionsOffices, and Managementand
OperatingContractorsto participatein the WorkingGroup.

The Office of Environment,Safety and Health (B) i_ c_ordinatlng_he
effort to establisha Working Group, to fomulate the projectplan by
Septen_)erIO, Ig93 a_d coominate the project. All Oepmrtmentof Ener_
sites havl_ facilitiescontainingspent nuclearfuelor irradiated
productionreactoror researchreactortargetsare includedin this
activity. DOE OperationsOffices are requestedto directthe Laboratories
and Hanagen_ntand OperatingContractorsto designatepersonnelthat have
the best technicalknowledgeof the inventorydata,operations,and safety
basis for storagefacilitiesat their sites to participateas Working
Group members in this project through November]gg3. Large sites should
designate at least two par_clcipa_ts. It Is recognized that cognlzant
personnelsay be involvedin the NEPA EIS activitiesand that thls review
presentsa temporarydual assignmentfor some personnel. In considering
),ourselectionsfor WorkingGroup participants,pleasenote that, this
review requiresthe clevelo(_nentof a con4)leteinventoryand focusseson
the environment,safety and health aspectsof the storageconditions. The
vorking group meeting Is scheduledfor September9-I0, 1993, at the
bthesda _rrlott Hotel, SIS1 Pooks Hill Road, Bethesda,MO. AttachmentI
containsthe _entatlveL-eting agenda,EH will coordinatefurther
arrangeMnts.

The inventoryand vulnerabilityassessmentshouldbe conductedby the
Hanagemnt and OperatingContractors,Laboratories,and the lSne
organizationswit_ the Working Group membersservinga coordinationa_d
val(datlonrole. The hojec) Plan will providethe assesslnt crlterla
and the WorkingGroup will organizesmall validationteamsto assist in
finalizingthe site report. The Working6roup teamswillvisit the sites
and meet peri o(llcall2 to create the November report to the Secretary.



Full participation of the responsible organtzattans in the I¢orktng Group
acl;lvittes will result in representing 1;he_rt as 1;he9epartalent's
assessaent of it_ Inventor7 and assacta_ed yulnerabtlttles.

Th|s inil;tattye has been coordinated vrlth the Offlce of the Associate
Oeputy Secret_ry for Fteld Management. Eli wil1 conttnue to vmrk wtth
staff and contractors to mtnlmtze _he 1mac= on opera,tons. Those sll;es
that do not contatn gaterlal subject to tfte inventory should stmpl¥
consult wlth the £]t staff member_listed tn the attachment. Mease do not
hesltate to conl;act EH wlth any questions.

Pleue contact the _pprotpriate EH person ltsted _m Attachment 1 to provide
names and contact tnformtton of personnel selected as Working GTmap

Acttng Assistant Sectary
Envtrenment, Safet_r and Ilealth

Att;chments

co:
Laboratories
Al1 Ranagementand Operations Contractors

COI_URREtlCES: Fteld Management/OPurnmn 9 / 1/g3
Spent Fuels & Special P_Jec%s/JJfcha 9 / 2/93
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PROJECT PLAN

DOE Working Group on Spent Fuel
Coordinated by the Office of
Environment, Safety and Health
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For Initial Report on
Assessment of Vuinerabilities of
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1.0 OBJECTIVE

The objective of this project is 1:oproduce Department-wide inventory data and
environmental, safety and health (ES&H) vulnerability assessment of storage and handling
of irradiated nuctear reactor fuel and other _/pes of reactor irradiated nuctear materials.
The assessment will provide base line information for important policy issues that are
being addressed by the Department.

2.0 BACKGROUND

The Department of Energy's facilities for storing reactor irradiated nuclear materials
(defined below in Scope) were designed and constructed for interim storage. For many
cases, fuel reprocessing was to be the means to dispose of these materials in the long-
term. However, the Department has ceased or is phasing out such operations. Thus,
existing storage facilities may be used for extended storage periods pending future
decisions on the long-term disposition of these materials. Also, many of these storage
facilities are near the end of their intended life and degradation is a concern.

On August 19, 1993, the Secretary assigned the Office of Environment, Safety and Health
the responsibility to lead the Department's inidal assessment of the ES&H vulnerabilities
associated with the storage of irradiated nuctear reactor fuel and other reactor irradiated
nuctear materials (Reference 1). A project ptan (this document) is to be issued by
Septem0er 20, 1993, and an initial report is to be presented to the Secretary by November
20, 1993.

On September 2, 1993, the Acting Assistant Secretary for Environment, Safety and Health
provided additional guidance for the implementation of the Secretary's initiative (Reference
2). DOE Operations Offices were requested to direct the Laboratories and Management
and Operating (M&O) Contractors to designate site personnel with the best technical
knowledge of the inventory data, operations and safety basis for the storage facilities
under their cognizance to participate in the assessment process. These M&O personnel,
along with participants from the Cognizant Secretarial Offices, Operations Offices and the
Office of Environment, Safety and Health are now participating as members of the recently
formed Spent Fuel Working Group. The Working Group met on September 9 and 10,
1993 and developed the basic elements of this project plan. For each site having stored
reactor irradiated nuclear materials, Site Teams comprised of the M&O contractors and line
organization personnel will provide their own assessment of inventory and ES&H concerns.
The Working Group will serve to 1) coordinate the activities, 2) validate the site data
through site visits and interactions with the Site Teams, and 3) write the summary report
to the Secretary for transmittal by November 20, 1993.

This baseline vulnerability identification could lead to further evaluation of specific
vulnerabilities and corrective action. The results from this initiative will also support the
longer-term effort now underway by the Office of Spent Fuel Management and Special
Projects (EM-37) in the Office of Environmental Restoration and Waste Management. A
strong liaison is being maintained between that Office and the Working Group. It is
expected that identification of facility-specific and generic vuinerabilities will facilitate
Departmental policy-making.
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3.0 SCOPE

The project will provide itemized inventory data of reactor irradiated nuclear materials and
an initial retort on an assessment of the environmental, safety and health vuJneral_libes
associated with the current storage and handling of these materials. Reactor irradktmd
nuclear materials (RINM) are defined as Sl0entnuclear fuet (in any condition)and irradiated
nucteartargets from production and research reactors. These materials have been
withdrawn from nuclear reactors following irradiation or, in a few cases, still reside within
inac_ve reactors. Their constituent elements have not been separated by processing.
Other radioactive and hazardous materials stored in the facilities will be identifiedand
evaluated to the extent they contribute to environmental, safety and health vulnerabilities,
but reactor waste products and reactor irradiated structural matedats (other than fuel
cladding) are considered outside the scoDeof this project.

Current cluantitiesand projected quantities from domestic and foreign origins,
characteristics, and conditions of reactor irradiated nuclear materials will be identified for
each storage facility. Fuel currently in use in a reactor should not be counted in the
current inventory, but should be considered in near-term inventories if it is soon to be
removed from the reactor and stored. Facilities, structures, systems, ol_eratingconditions,
and proceduresnecessary to protect the workers, the public, and the environment during
the storage and in-facility handlingof these materials will be evaluated. Packaging,
transportation (onsite and offsite), and physical security of these materials or storage
facilities will not be addressed. Future corrective actions will not be identified or
recommended during this assessment; however, corectJveactions already underway will
be considered in the assessment.

Based on input from the Working Grout=,the initial assessment will be limited to the
following Department of Energy sites having reactor irradiated nuclear materials stored in
basins, pools, canals, dry storage, inactive reactors, hot cells, buried and other known
locations.

, Hanford!

• Idaho National Engineering Laboratory
• Argonne National Laboratory -West
• Savannah River Site
• Oak Ridge
• West Valley Demonstration Project:
• Brookhaven National Laboratory
• Argonne National Laboratory - East
• Babcox & Wilcox
• General Atomics
• Los Alamos National Laboratory
• Sandia National Laboratories

A detailed listing of specific Department of Energy sites end facilities under evaluation and
preliminary site-wide inventory data ere provided as Attachment 1.
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4.0 PROJECT APPROACH AND ACTIVITIES

The project's basic approach consists of the following elements:

• Development of project plan, review processes and quesdon set using input
from the September 9-10, 1993 Working Group Meeting

* CoUecaon of data and identification of ES&H concerns using question set, and
preparation of Site ReporTs by Site Teams consisting of M&O and Operation
Office personnel

• Validation and evaluation of Site Report information, identification and
organization of facility vulnerabilities, and preparation of Site Assessment
Reports by Working Group Assessment Teams

• Characterization of overall vulnerabilities and preparation of project report by
the Working Grout3

Rgure 1 provides a graphic overview of the projecT's approach.

4.1 Preparation

The following preparation tasks have been completed and their results are reflected
in this project plan:

• Conduct a Spent Fuel Working Group meeting on September 9 and 10, 1993 to
develop a project plan including project coordination (Attachment 2 lists
participants)

• Develop qualifications for project team members (Attachment 3)

• Develop question set for information needed (Attachment 4)

• Develop process for identifying, organizing and characterizing vulnerabilities.
(Attachment 5)

• Select team members for Working Group Assessment Teams and schedule site
visits (Attachment 6)

• Establish format and content guidance for the Site Reports

• Establish procedures for Working Group Assessment Teams, and report format
and content guidance for their Site Assessment Reports

• Establish format and content guidance for the initial Working Group Project Report
to the Secretary.

• Establish logistics for preparation, review, and issuance of the project report
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4.2 Site Team Evaluation and Report

The Site Teams will consist of M&O contractor and Operations Office pet,'sonnel
for each site. Each Site Team will perform data collection and identify ESa_-i
concerns relative to reactor irradiated nuclear matadat storage by praparing
responses 1:othe detailed clues'don set (Attachment 4) for each storage facility.
The Site Team's identification of ES&H concerns should be in a form which is
sufficient to allow the Working Group Assessment Teams (see next section) to
identify and organize vuinerabilities using the proceCq of Attachment 5.

The Site Team will prepare the Site Team Report according to the following
outline:

SITE TEAM RI_PQRT

• Executive Summary

- Summary by facility
- Site-wide conclusions

• FaciiiW Description (one paragraph to one page length for each facility)

- Identify M&O, CSO, Operations Office
- FaciliW Mission
- Important Characteristics
- Brief Summary of RINM Inventory

• Discussion
- Summary of Response to Quesdon Set
- Identification of ES&H Concerns

APPENDICES

• Responses To Question Set (each facility)
• Site Team Membership
• References

4.3 VaUdadon and Site _ent Report

After each Site Team has completed its responses to the question set and
finished its initial evaluation, a Working Group Assessment Team (Attachment 6}
will visit the site to review the Site Team Report and to perform an independent
validation and evaluation of the data supporting the reports. Using the process
described in Attachment 5, the visiting Working Group Assessment Team will
identify and organize facility vulnerabilities.

The Working Group Assessment Teams will then prepare an individual Site
Assessment Report according to the following outline:
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WORKING GROUP A$$ESSM_ TEAM REPORT

• Executive Summary

• Discussionof Site Visit

- Review of Site Team Repor_
- FacilitiesVisited

• Validation
- PersonalInterviews
- Walkdcwn Results of FacilitiesVisited

• Discussion(by FaciliW)
- Identification and Organization of Vulnerabilities

APPENIplC,_,S

• Assessment Team Membership
• References (including Site Reports)I

4.4 Characterization of DOE-Wide Vulnerabilitiesand Preparationof Project Report

The Working Group will characterize the potentialvulnerabilitiesidentified at each
facility and site, and across the DOE complex using the process described in
Attachment 5. As recommended during the September 9 and 10, 1993 Working
Group meeting, the Working Group memberswill convene a small review panel of
Working Group members who will review presentations from the Site and
Working Group Assessment Teams. This panel will judge the potential impact of
facility-specific vulnerabilities. The panel will resolveany differences in the
conclusionsmade by Site and Working Group Assessment Teams, normalize the
results from all Working Group Assessment Teams, and characterize
vulnerabilitieson a Department-wide basis.

The Initial Project Report will be prepared by the Working Group. This will
providea DOE-wide overview of the inventory data andvulnerability assessments.
The report will be subjected to a factual accuracyreview by the M&O
contractors, Operations Offices, and Cognizant Secretarial Offices before
submittal to the Secretary.

The Site Team Reportsand the Working Group AssessmentTeam Reports will
become appendices to the project report. The Initial Project Report will be
approvedby the Assistant Secretary, Office of Environment, Safety and Health
before submittal to the Secretary. The following outline will be used for the
project report:
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PROJECTR_PORT

• Executive Summary
• Inventory of RINM
• VuinerabiiiW Characterization
• Recommendations for Follow-onAssessments

APPE_IDICES

• Site Team Rel=orts
• Working Group Assessment Team Reports

4.6 Assessment ScheduJe

The assessment schedule includes planning,on-site evaluations, completion of
Working Group Assessment Team reports, and completion of the initial project report
on DOE-wide inventory data and vutnerabilities. Planningand logistics for the
assessments were established during the Working Group meeting on September 9
and 10, 1993. The Working Group Assessment Teams will visit sites between
October 4 and October 22, 1993. The Working Group will reconvene on November
1 through5, 1993. Per the Secretary's directive, the initial project report will be
issued by November 20, 1993.

See Attachment 7 for detailed acdviW schedule.

5.0 PROTOCOL

The Office of Environment, Safety and Health will coordinateand lead this Department-
wide project. Once the Spent Fuel Working Group, Working Group Assessment Teams,
and Site Teams are established, communications between different organizations will be
facilitated by the active participation of organizationrepresentatives on each of the project
teams. To work within the current time constraints, informationwill be exchanged
primarily at the working level.

Each Working Group Assessment Team leader will conduct a formal exit meeting at the
conclusionof on-site review. During this meeting the team leader will summarize the
potential vuinerabilitiesidentified. The team leader will also identify any remaining
information required from the Site Team to conclude its assessment activities.

6.0 DEPARTMENT COORDINATION

DOE Headquarterselements will coordinate with each other and the Office of Reid
Management to minimize the impact of this effort on the Operations Offices, the M&O's
and Laboratory personnel. This project will maintain a continuousliaison with and, to the
extent practical, combine with the ongoing fuel storageeffort of the Office of Spent Fuel
and SpecialProjects (EM-37) in the Office of EnvironmentalRestoration and Waste
Management.
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7.O REFIB_CZS

I. Memorandum: Hazel R. O'Lmlry to Peter N. Brush:Subject: Vulnerability Review
of IrradiatedNuclear Ma_ Curmndy in Storage:August:19, 1993.

2. Memorandum: l=o1:orN. Brush to Ill Demm_ental BKnents: Subjec= Slant
Nuclear Fuel Inventory and Vulnerability Assessment: Septmnber 2, 1993.
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ATTACHMENT 1: Sltss and Faditles
i i ii iiii i i i i i a i ,i i

I-lanford
(Estimated Inventory M77HM - _ecial fuels 31.2 _- product_bn fue_ 2,099 m]

105 KE Storage Basin
N-reactor fuel
SinglePass Reactor (SPR) fuel

105 KW Storage Basin
N-reactor fuel
Single Pass Reactor (SPR) fuel

PUREX Storage Basin & Dissolver Ceil
N-reactor fuet
Single PassReactor (SPR) fuel

FFTF: FFTFVessel, IDS vessel, and FSF
FFTFfuel

T Rant Storage Pool (200 West Area)
PWR Core II fuel

200 Area Burial Grounds
Small fuel fragments and pellets in sealed containers

308 Building-TRIGA Reactor
TRIGA reactor fuet

PNL324 Building"B Cell"
Commercial reactor bundles

PNL325 BuildingHot Ceils
Sample pieces of fuel rods

PNL 327 Posdrradiation Testing Laboratory
Pieces of fuel rods

INEL
(Es_'matedInventory MT"IHM . special fuels f39 m - TMI 83 m - at Ft. St. Vrain 16m)

TAN Test Pad concrete and metal storage casks
Consolidatedand unconsolidated commercial PWR fuel

TAN Pool
TMI fuel debris
LOFT fuel
Rodsfrom Peach Bottom, HB Robinsonand Dresden
Loos_rod st,orage basket: BWR and PWR rods and pieces

ATR Can_,i
Advanced Test Reactor fuel

M'i'R Canal
Commercialfuel pins
PBFDriver Core Rods
Other experimental fuel

ARMF/CFRMF Canal
MTR-type ARMF and CFRMF core

PBFCanal
Power Burst Facility Driver Core
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ATTACHMENT 1: Sites and Faciffe=
II Nil III I INlill I I Illi I II i i

ICPP 603 Pool
Naval reactors fuel
Advanced Test Reactor fuel
High Rux Beam Reactor fuel
Oak Ridge Reactor fuel
EBR-ttfuel
MURR
Pulstar
TORY IIA
APPR
Battetle Memorial Institute
TRIGA-A 1
BORAX V
GCRE
Pathfinder
SM-1A
SPEC
SPSS
Vallectos BWR
SNAP
Atomics International
GE Test Reactor
TRIGA-SST
TRIGA-FLIP

ICPP IFSF (GSF)
Parka
Ft. St. Vrain graphite fuel
Peach Bottom fuel
Rover fuel
TORY- IIC
TRIGA Ber II

ICPP 666 Pool
Naval reactors fuel
Advanced Test Reactor fuel
High Flux Beam Reactor fuel
EBR-II fuel
Fermi Core I & II
MURR
University of Washington
ARMF
Shippingport PWR Core I & II

ICPP 749 Drywells
Peach Bottom Core I
FERMI Blanket
Shippingport LWBR

Argonne National Laboratory - West
Experimental Breeder Reactor II (EBR-II)
EBR-II fuel
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ATTACHMENT 1: Sites and Fadlitles
iii I i iii I II IIIII Nil IIIII I I II I I

Hot Fuel Examination Facility (HFEF)
EBR-IIfuel

Radioactive Scrap and Waste Facility (RSWF}
EBR-tlfuel and blanket and waste materials

Zero Power Physics Reactor (ZPPR)and storage vault
ZPPR fuel

Tranient Reactor Test Facility (TREAT) and storage pits
TREAT fuel and some NRAD fuel elements

Neutron Radiography Reactor (NRAD)
TRIGA-wpe NRAD fuel

Naval Reactors Facility (NRF) Exl:ended Core Facility(ECF)
Shipl:ingl:)ortPWR Core 1 & 2
Naval reactors fuel

Savannah River Site
{Esffmated Inventory MTIHM. s_ecia/ fuels 21.8 m- production fuels 147_j target materials
213 _s)

ReceivingBasin for Offsite Fuels (RBOF)
CANDU rods and pieces
Carolinas-VirginiaTube Reactor bundle
Dresden intact assemblies
Elk River Reactor assemblies
LWR rod pieces
Nereide fuel assembly
HB Robinson fragments
Sexton rods in cans and 1 bundle
VBWR pieces
B&W scrap
EBR-2 rods
EBWRa:semblies and pieces
GCRE pieces
HWCTR assemblies and pieces
lITRE segments and pieces
ML-1 assemblies
SIW- 1 rods
ORNL mixed oxide
Shippingporl:canned pieces
SPERT-3 canned pieces
SRE rods
SRS can
ORR-LEU cans
possibly other materials scheduledfor reprocessing

K, L, P Reactor Basins
production reactor fuel
production target material

F Canyon Bucket Storage
production reactor fuel
production target material
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ATTACHMENT I: Sitmz and Facilities
ii iii i ilUl i i Ill I I I

Oak Ridge National Laboratory
(Estimated Inventory MTIHM. 1.5_t'_)

HFIR pool
HFIR fuel assemblies

Bulk Shielding Reactor pool (BSR)
BSR and ORR fuet assemblies

Molten Salt Reactor Exl0eriment vessel
MSR fuel

Tower Shielding Reactor (TSR)
TSR fuel

Dry wells at Buildings 3019 and 4501
Commercial fue| spend\t fuel rod sections
U_Oe material

Y-12 Warehouse Building 9720-5
HPRR fuel and materials
SNAP-IOA fuel and NaK coolant

West Valley Demons,tration Proiect
v

(Estimated Inventory MTIHM . 27. m)

Fuel Receipt and Storage Building
BWR and PWR commercial fuel assemblies

Brookhaven National Lab,oratoryv_

(Estimated Inventory MTIHM . 0.2 _)

High Flux Beam Reactor Canal
HFBR fuel

Argonne National Laboratory
(Es_'mated Inventory MTIHM - < O. 1TM)

ANL-E Hot Cell

Babcox & Wilcox
(Estimated Inventory MTIHM - .085 _'1

Lynchburg Technology Center - Hot Cell
Rods and pieces from commercial reactors

Gener_ll Atomics
(Es_'mated Inventory MTIHM- very small)

San Diego - Hot Cell
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ATTACHMENT 1: Sitml lm¢lFa(:iffes
ill i i i iiii i i ill i ii ii ii L ---

LOS Alamo_
(Estimated Inventory MT"IHM. .00_ la)

INC Divisionresearch react:orl:ankand dry storage
Research reactor fuel
IDB also lists EBR-2

Sandi_t ,,National Laboratories

Sandia Pulse Reactors (stilloperating - no silent fuel)

ForeignH,ResearchandTest

(Estimated Inventory MTIHM- 3. 7_)
41 reactors in 23 countries

Aluminum-based fuel elements

(EstJ'maredInventory M7"IHM- very small/
8 reactors in 8 countries

S$ clad TRIGA fuel elements

Universiw Reactors

(Eel#hated Inventory MTIHM - Totat < O.64=)

(Est[mated Inventgp( MTIHM - Total DOE Fuel

Sources of Information:

(1) Integrated Data Base, DOFJRW-OOO6,Rev. 8
(2) WlNCO input to 1993 IDB, May 14, 1993
(3) FAX, Ed Burnsto D. G. Abbott, May 10, 1993
(4) FAX, J. Matos to O. G. Abbott, March 29, 1993
(5) Hanford Handout at SNF Workshop April 29, 1993
(6) PersonalCommunication, July 1, 1993
(7) OR Database submittal
(8) Input from David Burke
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ATTACHMENT 2: Spent FuelW_ Grotto
jlllll iiJiJ i - iii ii i n -- iiiii _ i inUll _ Jl|l __

(Paro_'_znzs of SaDtember 9 and 100 1993 Working GrouD Meeting)

Dvorak. Anthony ANL 708-252-3107
Vroman, W.R. ANL-W 208-533-7091
Gailaugher, Wes B&W Idaho, EM-37 202-484-O893
Beck. Jim B&W, INEL 208-526-6112.
Boccie, John BNL 516-282-7690
Diamond, David BNL 516-282-2604.
Burnfield, Dan DNFSB 202-208-6560
Hull, Tom DOE/DP-631 301-903-5677
Hunter, Ray DOE/NE-4-4. 301-903-5005
Kelley, Peter DCE/BHO 516-282-5784
Harrison, Bill DOE/EH-14 615-574-8006
Haugen, Joel DOE/CH 708-252-2093
Huff, Darrell A. DOE/EH-33 301-903-2136
Rosine, Dave DOE/ORe 615-574-8640
Scorah, John DOE/DP-634 301-903-3201
Sharma, Raj DOE/NE-44 301-903-4359
Tracy, Terry DOE/DP-6§2 301-903-3253
Guzy, Dan DOE/EH-12 301-903-2428
Rollow, Tom DOE/EH-IO 202-586-2407
Mehta, A. DOE/EM-37 202-586-0199
Oliver, James DOE/NE-4_, 301-903-5845
Regnier, Edward DOE/EH-232 202-586-5027
Williams, Mark DOE/EH-10 202-586-2407
Cohlrneyer, A.S. DOE/EM-37 (Consultant) 703-438-3911
Brown, Doyle DOE/ORe 615-574-9244
Guha, Pranab DOE/EH-12 301-903-7089
Dennis. William (Bill) DOE/SR 803-725-5546
Achawa, Sarbes DOEJEH-12 301-903-5486
DoherW, Donald P. DOE Naval Reactors 703-602-1 752.
Sumpter, K.C. EG&G Idaho 208-526-6093
Obenchain, C.F. EG&G Idaho 208-526-9696
Dawson, K.S. EG&G Idaho 208-525-5667
Miller, R.W. EG&G Idaho 208-526-9957
Ledbetter, Jim LANL 505-667-2612
Andrade, Tony LANL 505-657-41B 1
Forsman, Tins M. Los Alamos National Lab 505-685-3836
Renfro, David G. Martin Medetta EnergySy$. 615-574-6519
Mountain, Tarry ORISE 301-427-1 615
Proctor, L.D. ORNL 615-574-8555
Bayer, C.E. PNL/Hanford 509-376-2382
Ethridge, Jerry PNL 509-376-3117
Gaal, Mikios Scientech 301-488-6425
Ward, Pat Scientech 202-488-1464
Burton, Harold Scientech 301-468-6425
Heitman, Tom Scientech 202-488-1404

Page A2- 1



ATTACHMENT 2: Sl_rlt Fuel Wodde_ Group
,, L t i tttttt i , i tit,i -- -- _-_ i it i,

Conners, Bernie West VaJleyNucJearSvcs. 716-942-4405
Cox, RichardA. Wesdnghouu Hartford Co. 50,9-37"Z-284.2
Bradley, R.D. WINCO, INEL 208-526-3098
Benjamin,Dick WSRC 803-725-5320
Burke, David WSRC 803-557-9403

(Additional Working GmuD Memben;
Calvin Lai DOFJEH-12 301-903-6357
John Connelly DOE/EH-40 301-903-5722
Jim Cannon DOFJNE-44.2 301-903-5016
Kevin Buchanan DOFJSR 803-557-3750
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ATTACHMENT 3: Team Member QuaJlflcadonCriteria
i iii _ illl -- +__ ii __ iiiiiii _ - - _. i ii i m,.. ........

The following criteria will be used for selecting members of the Site and Working Grouo
AsNmmont Teams:

Site Teams (M&O Corm-actorsand Operations Office Persormel)

Best knowledge in:

• Operations, maintenance, radiotogicalprotection, occupationalsafety and
health, configuration management associated with reactor irradiated
nuclear materials storage facilities

• Site or lab data on inventory of spent nuclear fuel, and irradiated target
materials from production and research reactors

• Storage facilities' authorization, safety and operational bases

• Limiting conditions for operation and administrative controls

• Operational history and occurrences

• Storage facilities' safety consideradons including:

- design basis, including natural phenomena hazard considerations

- conditions of reactor irradiated nuclear materials and associated
safety systems and structures

- criticality potential

- pool chemistry

- dry storage, buriedstorage

- potential accidents involving loss of pool cooling, pool heat up and
boiling, fuel damage, and potential radionucliderelease

- other related technical information

Worldrm Grouo/)4seqklmentTeam (Selected Working Group Members and Staff
and Consultants from the Office of Environment, Safety and Health)

Best knowledge in:

• spent fuel storage facility/pool design and operation
• storage rack design and analysis
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ATTACHMENT 3: Team Member Ouaiiflc:_lon Cdtmta
i i i __ ii aliBi i II ..... Ill IIIlllalll

, cooling system design and analysis
• seismic and structural analysis
• pool chemistry analysis and control
• dry storage, buried storage
• criticality safety
• natural phenomena hazard design
• corrosion, aging and overloading issues
• accident analysis; potential for pool boiling, fuel damage, radionuclide

release and consequence, etc...
• vulnerability identification
• national, inmrnatJonal,induso'yandgovernmentstandards on spent nuclear

fuel storage and handling, and
• field experience with above technical issues
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ATTACHMENT 4: Question Set
.

i i iiii i ii i iii

(_alstion #1

What/s your inventory of Reactor/rradiated Nuclear Mamrial (RINM) ?

The qumrl_n above al=piiel to the sito and shouJd be armwered conmdefmg Idl die _ iklted bei(:mr. If thww
are ES&H concerns aCmuzlack of knowledge of site inventone=, pluae dem:tibe in thrae _ or luL

Elements for Question #1

l Has your EM-37 questionnaire on spent fuel been submitted? (yes or no) If no,
describe status of the questionnaire.

• Is there buried fuel on site not identified in your EM-37 questionnaire? (yes or
no). If yes, describe.

• Is there irradiated nuctear material stored in inactive reactor(s) not identified in
your EM-37 questionnaire? If yes, describe.

• Are there reactor target materials in storage facilities on site? (yes or no) If
yes, describe:
- Target wpe
- Location
- QuandW
- DOE program (e.g., EM, RW, etc.)

• Are there classified RINM? (yes or no)

• Are there other hazardous materials in the spent nuclear fuel storage facilities?
(yes or no) If yes, describe:
- Type
- Location

- Quantity
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ATTACHMENT 4: Que_on Set
i ii ii i i ii i i

Question #2

What is the material condition of your Reactor Irradiated Nuclear MateHal_ (RINMs) ?

The queetlon above eoptiu to the facility and should be 8nmNer_l conz_lering ell the elemenlm liatod bedew. It i8
that me ramona to thim¢lue=mon would be 8 peregmh or lee= if no _lnifiomtt E_kH coneml_ exist, mt¢l

not more then three page= per queeqdon if concern8 exist. Pie note that the mmonee to this q_ =heuld
provide iden_fir.arbon and 8ameeinont of ¢on©erne _ i8 not intended to be wisfy a dm collection effort.

If morearenoconcern8mm_Jatedwith an ekwmmntbefow,man IxienyacknowiedOethis inthe rwmorme.If then
we concan_amociatMwith anyof the eismentm,orifmereareanyotherconcerner_atedto the queationsubie_,
thendmcribetheeeconcernmin sufficientdeal to:

1) accurately define ES&H cancan(m) rllUltiVe tO mdatino or projecqNIdeo_;

2) note where eismerlt8 have not been pmg_|y =Klclnmaed, or them i8 a eignifir.alnt 18¢_ of

knowledge =dlout the elernents; and

3) provide Imfficient information to perform the vulnerability identification, organization, 8nd

chereczerization procam u outlined in Attachment 5 of the project ptan

Baments for Question 82

• Basis for understanding material condition (surveillance, monitoring, etc.)

e Corrosion, loss of structural integrity of RINM

• Fission produc_s release

• Container condition of repackaged RINM
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ATTACHMENT 4: _ Set
i i i i

Quesdon #3

What is your water quality (or cooant quality) condition7

The quubon above _ml=liu to the facility and zd_u_d be enmNerzd _nJdenng all the ekmmmB limmd bek_. It ia
expectod _ the rmmonoe to thio qumti_ would be • _ or le_ if no oignifiomt ES4b4 _ _ m_l
not more than three pegm per quemhm if _ = PfelmD now th_ the nmmmoe to thie quemlkm dmtdd
provide identification and _ of amxmmo end i• not i_ to be m=k_V • data _ effort.

If thorn an no tone.no emme.ial_d with an ekmmmt bek:_, then briefly _ thin in the rom_nme. If them
em r,oneemo am_:cieted with any of the elemenW, or if them am any, other ¢mnmmw mietmJto the question =,abject,
then duoribe thee• cm_mmo in ouffi_ent detail to:

1) aecurmely define ES&H eoncem(e| relal_e to existing or WojeotmJ _;

2) note where eiemenw have not bem_pqt_ralm_tet_adly eddreom_, or mere is • signifir.ant lack of
knowledge et_ut the elements: end

3) provide sufficient informal_on to perform the vuinen_lity idenbficotion, organization, and
characterizstion proem M outlined in Attachment 5 of the proem: plan

Baments for Question #3

• Chemism/ (pH, conductivity, chloride on concentration, etc.], controls for
corrosion

• Control of radionuclidesin coolant

• Biologicalcontrol

• Sludge (includingfissile material and radionucJidecontent)

• Dry Storage Conditions (e.g., humidity)
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ATTACHMENT 4: Quesdon Set
I I I I all i I IBm I

Ouesdon #4

What is the condilion of your facility ('fadlity" includes safety systems, structures, and
equiDmen¢)?

The queetion above el=Dliee to t_e facility and shouJd be answered c._m_lehng elt the eimnenm _ below. It ie
mere=ted that the reepomm to this qummon would be • Pin.Irma. or ks if no eiGnitk:ant ES&H ¢m_mmm _ and
not more thin three pegoe per queetJon if conmm_ exit. Pleme now that the rlmmmeo to this quom_n dtmdd
pft)vk:le identificaldon and emmemnmlt of concerns end ie not intended to be _ • _ ¢=_l¢lJon effort.

If _ anl no concerns _ with an ekm_mt below, l_n briefly I_nm_m_le this ia the rNllmme. If them
an eoncm amocJated with any of the eiemema, or if there are my other conceme roimlad to _ queetion md_ml:.
then dem:nbe these caneerrm in sufficient detil to:

1) acc'urmMy define ES&H ¢once111(I) _ to ell_lrbllgor _ ¢oftdi1_:Nrw;

2} note where elements hive not been progrlmmatk:Jly m:ldmeeed, or there is 8 _nificant lack of
knowiedoe about the etemente; and

3) provide sufficient information to perform the vulnerability ident_..Btmn, ergenizadon, and
chenmterizatlon procmm as ouUined in Attachment § of the project p_n

Elements for Question #4

• Basis for understanding conditions (e.g., surveillance,monitoring, etc.,)

• Preventative maintenance

• Monitoring
- Leak detection
- Leak control

• Confinement

• Ventilation

• Contamination

Page A4 - 4
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ii ii i i i ii i ii ill i iii

Quesdon #5

Are there any dgnffTcanr ES&H open items?

The question above applies to the facility and should be anmNqmld comddering all the ei4men_ listml below. It ie
expemsd that the rmmonae to this question would be • paragraa_ or leu if no sigmflmmt ES&H conomlnmeldm_,and
not more than three pages per ClUWbon if cormerne exit. Pllw note that the rNpmme to _ quemton should
provide idenll_tcation sad ameumsat of oormm_ and is not intended to be e(dely • data coUemk:n effort.

If the_ ere no cm_:m ammcmted with an _lemqmt bek:w, then briefly e_nOWkld_ this in the nm:mm. If
m ooncwm; emaciated with any of the eMments, or if 1_tem m any other con_,w_m _ to the qusatSon eulu_o_
then deac_le these concerns in sufficient detail to:

1) accuratety define ES&H concern(i) relative to existing or _ condtldona;

2) note where etementl have not been prog_y _, or there is a eigldrmant lack of
knowledge about the elemenm: and

3) provide sufficient infonnation to perform the vuin_ idendflomion, organizmton, end
¢harectehzation proceu amoutlined in Attachment 5 of the Woject Idan

Elements for Question #5

• Unresolved USQs

• Unresolved UORs (occurringin the past five years)

• Tiger team findings

• Findings and concerns from other DOE reviews

• DNFSB concerns (including implementation of Recommendation 90-2 on
standards compliance)

• State oversight

• Repeated issuesfrom the above (denoting trends)

Page A4- 5
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Oue_on #6

What is the current authoriza_on basis for your fa_?

The quemXm above eopli_ to the fm:Jtity end ohauJd be anewemd _moidedng oit the elemenm Ikmmd_. It is
mq_mtld that the rmmonse to this queetion woul¢l be a _ or Im if no _ E,RJId4(Imtoeme mdmb
not morn than throe pagN per que_Dion if ¢m_m_m amt. Ple4N now that the nmmmme to this queodon elwxMd
provide ideemt_atSon end a_emment of coname end is not irmmded to be N4eN • dam _ effort.

If there me no ¢onceme mmoci4mKI with an e44mmmtbelow, then bfkdty eolomwkld0e _ in the reop4noe. If thww

ale ¢_fne eNOO_ed wi_ myof the e44mems, ¢w if thore ore any othor conoenm mimed to the_
then dNefibe mew concerns in sufficient detail to:

1) eo_Jrmety define ES&H c¢,_olrn(e) _ to exJ_'ng or _ ca_lttio_:

2) note where e_monto hmm not been I;,T..,_._-.-----=,,_J,_" eddreued, or them is • eignificmnt lack of
knowledge eix)ut the eismenm: and I

i

3) provide sufficient infoffmlthln to perform the v_ _, efgllniz'mt_ln, end
chamc:torizetien pro(:m m outlined in A_ § of I:M _ pisn

Bements for Ouestion #6

Consideration of the following in the authorization basis:

• Mission(s)

• Interim measures

• Criticality control
- Moderator
- Geomet_/(including migration)
- Reflection
- Poison
- Inventory Control

• Current configuration (consistent with safety envelope?)

• Loss of coding system accidents

• Lossof coolant inventory accidents
- Shielding
. Environmental release

• Natural phenomena (e.g., earthquakes, flood, winds, etc.)

• Other ex'mmal events

Page A4- 6
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(_uadon #6 Icont|

• Rres

• Lossof power

• Beyond Design Basis Accidents

• Handlingaccidents

• Human factors

• Support services (in other facilities?]

Page A4- 7
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Ouesldon#7

What am your conduct of operations and instituo"onal controls?

The clueeIMn above epplieo to the facility end should be emrwetN eormdcmringelt the e6emenm li_tod below. It io
expeatecl that the rwmonee to this qumrtion would be • INmlgnl_ or Im if no eignifloa_ E_IkH ean¢wnl ezd_ and
not more th4m throe pagN per quution if eon(_q_o exist. PIm note that the rmpamm to thie Cl_ ehould
Wovide identlfl(_don and emmmment of eonaemt _ Is riot intended to be zc_4y • data a_41eotionelfin1.

If them end no con©eros elmcz_ecl with on eMmcmt below, then bhefly ix:knowledge th_ in the mep¢meo. If then)
ere acmceme _Mted with eny of the ekm_enm, or if there m eny other oon_mrm releted to the quotation eubjCml_
then deearibe theee _nomme in euffieient detail to:

1) _euretely define ES&H ©onaem(e) reMlliVe to ex_ttng or projected oonWtione;

2) note where elements hmm not been im)gmmmotk_ly eddmNed, or thcmD io • eignl_ lack of

knowledge ebout the elements;

3) provide euffleient informeldon to pc_on_ the vutnennbility idendflr.4bon, orgenizdon, and
ehamc:terization proem u outlined in AttacNnent § of the pro_:t plan

BemenW for Question #7

Considerationof the following in conduct of operationsand institutional controls:

• Emergency operating procedures
- Drills/evaluations

• Training and qualifications

• Preventative maintenance

• Radiation protection
- ALARA
- Monitoring

• Industrial hygiene and industrial safety

• Quality assurance

• Permits

Page A4 - 8
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Quu_ion ,Pf

D_ your zitw'_rmost/mDortant E$&H cohere n_8_ the storage and har_ of
Remctor Irradlmted Nuclear Ma_

Page A4- 9
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The purposeof this Attachment is to describe the S0ent Fuel Working Group
vulnerabilityreview process. The Working Group has developed this process
to identify, organize and characterize the vulnerabilitiesof facilities storing
reactor irradiated nuclear materials.

g.tmz

Since the vulnerability review applies to a variety of reactor irradiated
nuclearmaterials and storage facilities, and is to be completed in s short
periodof time, only a simple and straight forward approach shown in Rgure
5-1 has been developed by the Working Group. Major elements in the
processflow are identified by the top five boxes of the figure.

Followingthe elements depicted in Figure 5-1, reactor irradiated.nuclear
materialsinventory data and other related information are collected at
storagefacilities in responseto a Question Set. (Se_ Attachment 4 and the
first box of Figure 5-1 .) The gathered data and information are revtewed for
certainconditions/symptoms and for potential adverse conditions. (See
boxes2 and 3.) "l'nen,potential adverse conditions are assigned to
environmental,worker safety end health, and public safety and health
categories to Identify Environmental, Safety and Health (ES&H) hazards.
(See box 4.) In parallel, judgement will be madeas to how soon the adverse
conditions need to be corrected. (See box 4.) Finally,an aggregation of
these evaluations will be reviewed by a Working Group Review Panel to
considerall of the information above and characterizethe ES&H
vulnerability. (See box 6.)

The vulnerabilityreview process will providea foundation for a thorough and
detailed review later, if warranted.

The vulnerability review process consists of the following steps:

Site Teams will be formed for sites where reactor irradiated nuclear material
is stored. Site Teams will consist of DOE OperationsOffice and
Managementend Operations (M&O) contractor personnel. Site Teams will
respondto the Question Set for each facility. Question Set responses will
providereactor irradiated nuclear material inventory data and related
informationin a prescribed format.

PageA8 - 1
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Site Teams will prepare draft Site Reports that present the information and
data collected in response to the Que_on Set. Site Report3 will also
document certain conditions and symptoms that have been identified and
potential adverse conditions for the storage of reactor irradiated nuclear
material. For thou sites that have more than one s_orage facility, the Site
Teem will address each facility in the Site Report.

There will be seven Working Group Assessment Teams consisting of
members from the Working Group and selected consultants. These teams
will visit the sites and review the draft Site Reports. They will review and
validate the information and data, associated conditions and symptoms, and
linkages to potential adverse conditions. They will also walkdown the
storage facilities at each site.

Potential adverse conditions, Identified either individually or collectively by
the Site Teams and Working Group Assessment Teams, will be assigned to
the ES&H categories of interest, end thereby, ES&J-I hazards are identified.
Both teams will make judgements as to how soon me potential adverse
conditions should be corrected. This is done iterattvely end cooperatively by
the teams.

Working Group Assessment Teams will prepare draft Assessment Reports.
Assessment Reports will document the team evaluation process end
conclusions.

Both teams will prepare their respective reports for submittal to the Spent
Fuel Working Group for subsequent consolidation.

The Working Group will establish a Review Panel that will review these
reports. The Review Panel will cull the information provided in these
reports, settle differences between Site Team and Asamssment Team
conclusions, normalize the results, and organize and characterize
vulnerabilitles.

The Working Group will prepare e draft Project Report for subsequent review
within DOE organizations. The Working Group will incorporate review
comments and prepare the initial Project Report for submittal to the
Secretary.

Figure 5-2 shows an illustration of how this process would work for a
hypothetical case.

Page A6 - 2



r,
_u

m
w

u
,-

n

V
U

L
N

E
R

A
B

IL
IT

Y
R

E
V

IE
W

P
R

O
C

E
S

S





ATTACHMENT 6: Working GroupAssessment Teams

i llll ii i ii ii i i i ,l_,lll Hlll,ii j i ill i ill

Oak Ridge National Laboratory (ORNL)

Draft Site Team Report- Oct. 1, 1993
Assessment Team Site Visit- Oct. 4-8, 1993
Issue Site Team Report - Oct. 15, 1993
Draft AssessmentTeem Report- Oct. 15, 1993

Teem Members:

- William (Bill)Dennis, DOE-SR- Team Leader (803-725-5546) [maint, ops]
(Fax 5017)

- Pat Worthington, DOE-EH(301-903-6929) [chem, safety anal, mgmt]
- Peter Soo, BNL(516-282-4094) [mtrls, corr]
- HaroldMcFarlene, ANL-W, (208-533-7106) [crit]
- Peter CybuIskis,Battelle Columbus(614-424-7509) [maint, op$]
- RalphSeidensticker,ANL (708-252-4492) [seia, $truct]

Site Contact- Doyle Brown, DOE-ORO (615-574-9244)

Team Coordinator Debby Myler (208-526-1441)
Cindy Dillerd- Typist

September 30, 1993 (7:40 am) A6 - 1



ATTACHMENT 6: Working GroupAssessmentTeams
ii

Idaho National Engineering Laboratory (INEL),
Argonne West, and Naval Reactor Fuel

Draft Site Team Report - Oct. 15, 1993
Assessment Team Site Visit - Oct. 18-22, 1993
Issue Site Team Report- Oct. 22, 1993
Draft Assessment Team Report- Oct. 29, 1993

Team Members:

- P. Guha, DOE-EH, Team Leader (301-903-7089) [systems, safety anal]
- M. Williams, DOE-EH (202-586-2407) [mgmt]
. S. Acharya, DOE-EH (301-903-2419) [safety anal]
- Jim Meyer, Scientech (301-468-6425) [mgmt, safety anal]
- Dennis Waiters, PNL (509-376-4078) [maint, ops]
- J. Boccio, BNL (516-282-7690, FAX -5730) [safety ana_
- I. Fergus, DOE-EH (301-903-6364) [crit]
- Peter Kohut, BNL (516-282-4982) [crit]
- Harry J. Groh, IC, (803-648-5704) [maint, ops]
- Jim Oliver, DOE-NE (301-903-5845) [fuel, ops, corr, sys]
- Carl Czajkowski, BNL (516-282-4420) [mtrls, corr]
- Yao Chang, ANL-E (708-252-4680) [seis, struct]
- Richard Davis, BNL (516-282-4950) [maint, ops, chem]

Site contact - INEL: Brian Edgerton, (208-526-1081 )
Tom Solinsky, (208-526-7547)

Argonne West:. W.R. Vroman, (208-533-7091)
Naval Reactors: Donald Doharty (703-602-1752)

Team Coordinator - Debby Myler (208-526-1441, FAX -2930)
Typist - onsite support

September 30, 1993 (7:40 am) A6 - 2



ATTACHMENT 6: Working Group AssessmentTeams

TEAM # 3 West Valley and BrookhavenNational Laboratory (BNL)

Draft Site Team Report - Oct. 1, 1993
Assessment Team Site Visit- Oct. 4-8, 1993
Issue Site Team Report - Oct. 11, 1993
Draft Assessment Team Report- Oct. 15, 1993

Team Member_:

- Dan Guzy, DOE-EH, Team Leader (301-903-2428) [seis, struct, safety anal]
- S. Bhatnagar, DOE-EH (301-903-6358) [crit]
- Terry Mountain, ORISE (301-427-1615) [mgmt, ops]
- Paul Wu, DOE-EH (301-903-5632) [mtrl, corr]

Site contact - West Valley : Alan Yeazel, DOE (716-942-4313)
BNL : Peter Kelley, DOE (516-282-5784)

Team Coordinator Julie Sellers (208-526-8263)
Janet Miceli - Typist

September 30, 1993 (7:40 am) A6 - 3



ATTACHMENT 6: Working GroupAssessment Teams

TEAM # 4 LosAlamos, Sandia Lab, and General Atomics

Draft Site Teem Report - Oct. 4, 1993
Assessment Team Site Visit- Oct. 4-8, 1993
Issue Site Team Report - Oct. 8, 1993
Draft Assessment Team Report- Oct. 15, 1993

Team Members:

- Calvin Lai, DOE-EH - Team Leader (301-903-6357) [safety anal]
- RichardW. Miller, EG&G (208-526-9957) [crit, safety anal, regret]
- Carl Cooper, INEL (208-526-9183) [safety anal]
- Peter Nagata, INEL (208-526-9112) [mtrl, corr]
- Michael E. Nitzel, INEL (208-526-1008) [seis. struct]

Site contact - Los A/amos : Tony Andrade, LANL (505-667-4151 )
Jim Ledbetter, LANL (505-667-2612)

Sandia Lab: Ted Schmidt (505-845-3058)
General Atomics: Chet Wisham (619-455-4171 )

PhilWarner (619-455-3196)
Team Coordinator Jan Hill (208-526-8566)

Typist - onsite support

September 30, 1993 (7:40 am) A6 -4



ATTACHMENT 6: Working GroupAssessmentTeams

i i i HI urn,

TEAM # 5 Savannah RiverSite (SRS)

Draft Site Team Report - Oct. 1, 1993
Assessment Team Site Visit- Oct. 4-8, 1993
Issue Site Team Report- Oct. 15, 1993
Draft Assessment Team Report- Oct. 15, 1993

Team Members;

- W.C. Harrison, DOE-EH,Team Leader (615-574-8006) [regret, maint, ops]
(FAX x8004)

- S. Sen, DOE-EH (301-903-6571) [seis, struct]

- Mark J. Russell,INEL (208-526-1608) [sys, safety anal, struct]
- Mark Zagar, Scientech (706-724-2006) [maint, ops] i

- Michael Todosow, BNL(516-282-2445) [crit]
- Maxwell Freshley, PNL(509-376-1554) [spent fuel]
- John Scorah, DOE-DP(301-903-3201) [rnaint, ops]
- A. Burtron Johnson,Jr., PNL (509-376-2382) [fuel, corr]
- Phil Grant, Wastren (301-540-0022) [mtrl, corr]
- C. Economos, BNL (515-282-2594) [safety anal]

Site contact- Kevin BuchanonDOE-SR (803)-557-3750

Team Coordinator Cindy Jensen (208-526-9144)
BarbaraKneece - Typist (301-353-9757)

September 30, 1993 (7:40 am) A6 - 5
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i i i ii i i i i i i i i i i i i i i i i i ,i i i

TEAM # 6 Hanford Site

Draft Site Team Report- Oct. 8, 1993
Assessment Team Site Visit- Oct. 11-16, 1993
Issue Site Team Report- Oct. 18, 1993
Draft Assessment Team Report- Oct. 22, 1993

Team Members;

- Tom Hull, DOE-DP - Team Leader (301-903-5677, FAX 4581) [ma/nt, ops]
- M. Williams, DOE-EH (202-686-2407) [mgmtl
- Raj Sharma, DOE-NE(301-903-2899) Imgmt, op$]
- P. Ward, Scientech (202-488-1464) [safety anal, maint, ops]
- Carl Obenchain, INEL (208-626-9696) [safety anal]
- Bill Lussie, INEL (208-626-9696) [safety anal]
- John Weeks, BNL(516-282-2617) [mtrl, corr]
- Dimitrios M. Cokinos, BNL (516-282-2146) [crit]
- Hans Dahlke, EG&G-ID (208-526-9777) [sais, struct]
- Kirby Dawson, INEL (208-526-6667) [maint, ops]
- Mark W. Parrish, INEL (208-526-9366) [maint, op$]

Site contact - AI Colburn, DOE-RL (509-376-6671)

Team Coordinator Jan Hill (208-6526-8566)
Typist - onsite support

September 30, 1993 (7:40 am) A6 - 6



ATTACHMENT 6: Working Group AssessmentTeams

TEAM # 7 B&W- Lynchburg,and Argonne East

Draft Site Team Report - Oct. 8, 1993
Assessment Team Site Visit - Oct. 12-15, 1993
Issue Site Team Report- Oct. 15, 1993
Draft Assessment Team Report- Oct. 22, 1993

Team Members:

- D.A. Huff, DOE-EH,Team Leader (301-903-2136) [safety anal]
(FAX x8817)

- Harold Davis Oak, EG&G (208-526-9931) [maint, ops, safety anal]
- Paul Ruhter, INEL (208-526-1973) [spent fuel]
- Tom Heitman, Scientech (202-488-1464) [regret, ops, safety anal]

Site contact - B&W- Lynchburg: Charles Boyd(804-522-5753)
Argonne East'. LarryNeimark (708-252-2000)

Team Coordinator FreadieFrost (301-816-7789)

September 30, 1993 (7:40 am) A6 - 7
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AGENDA - September 9, 1993

Congressional Salon 3

8:30 Welcome .............................. Peter Brush (EH)

8:40 Introduce Agenda .................. Terry Mountain (ORISE)

8:45 Overview ..................... ...... Mark Williams (EH)
- Goals of meeting
- Approach
- Site visits
- Evaluation and prioritizatton process
- Second Working Group Meeting
. Question/Answer

9:15 Related Work ..................... Alan Cohlmeyer (VPA)
- Spent fuel and facilities database
- EIS

9:45 Break -- Congressional Foyer

10:00 Draft Project Plan
- Overview of evaluation criteria

and question sets ............... Dan Guzy (EH)
- Overview of prioritization criteria ...... John Boccto (BNL)
- Overview of schedule .............. Pranab Guha (EH)

10:45 Project Plan Discussion .......... Mark Williams/Terry Mountain

11:30 Subgroup Activities ................... Sarbes Acharya (EH)
- Subgroup structure and goals
- Introduction of subgroup moderators
. Identify subgroup members

12:00 Lunch -- Chesapeake Room

1:30 Convene Subgroups (same schedule for all subgroups)
. Revisit goals/approach ................. Moderators

1:45 - Work session

3:15 Break - Congressional Foyer

3:30 - Continue work session

4:30 - Subgroup day summary ................ Moderators
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AGENDA - September 10, 1993

CongressionalSalon 3

8:30 Reconvene EntireWorking Group ............. Terry Mountain
- Moderator Summaries (20 rain. each)
- Accomplishments and outstandingissues
- Questlons/Answers
- Resolveissues
- Site schedules

9:30 SubgroupsReconvene(complete the questionset and annotatedoutlines
for the reports)

10:30 Break -- CongressionalFoyer

10:45 Continue SubgroupActivity

12:00 Lunch-- Chesapeake Room

1:30 Summary .............................. Mark Williams
- Status
- Future plans

2:00 Adjourn



SUBGROUP RESPONSIBILITIES
H

- Congressional Salon 3 (front)

(Moderators: Dan Guzy and Alan Cohlmeyer)

• General Information Questions
• Evaluation Criteria #1 Questions
• Evaluation Criteria #2 Questions
• Evaluation Criteria #3 Questions
• Evaluation Criteria #4 Questions
• Evaluation Criteria #5 Questions

_rouo #2 - Congressional Salon 3 (back)

(Moderators: Darrell Huff and Richard Miller)

• Evaluation Criteria #6 Questions
• Evaluation Criteria #7 Questions
• Evaluation Criteria #8 Questions
• Evaluation Criteria #9 Questions
• Evaluation Criteria #10 Questions

GrouD #_ - Gaithersburg Room

(Moderators: Harold Burton and John Boccio)

• Evaluation and Prioritization Process

(_rOUD#4 - Suite 148

(Moderators: Pranab Guha and Carl Obenchain)

• Project Plan and Reports
- Schedules
- Outline of M&O site team report
- Outline of WG assessment team reports

Outline of report to the Secretary
- Identification of site team contacts
- Identification of assessment team members

(technical and organizational criteria)
- Assessment methodology
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WORKING GROUP ASSESSMENT PLAN

DOE Working Group on Spent Fuel
Coordinated by the Office of
Environment, Safety and Health



WORKING GROUP ASSESSMENT PLAN
for

Assessment of Vulnerabilities of DOE Storage
of Irradiated Reactor Fuel and

Other Reactor Irradiated Nuclear Materials

Preface

This Working Group Assessment Plan is an implementingdocument pertainingto the
Secretary's initiative to determine the Department's inventory and ES&H vulnerability
stemming from the storage of spent fuel and other reactor irradiated nuclear materials
(RINMs). A project plan (as named in the above title) has been written. The project plan
describesall essential features of the initiative and describesthe role of this Working
GroupAssessment Plan. The user of this Assessment Plan is advise_ to be familiar with
details of the Project Plan. Usersof this Plan are expected to be merr.bersand leadersof
Working Group Assessment Teams who have primary responsibilityto identify and
characterize vulnerabilities.

Obiective

The objective of this plan is to provideWorking GroupAssessment teams with a simple,
effective methodologyto assessand validate information Suppliedby site representatives
(the "Site Teams') and to identify and document vulnerabilitiesfor further evaluation by
the Department. A further objective is that this methodologycan be uniformlyappliedat
all sites to minimize disparate interpretations, ensure commonality of languageamong the
dozen or so reports, and facilitate the efforts of the Working Group to normalizeand
coalescevulnerabilitiesfrom the several assessment teams for the final report which will
go to the Secretary.

The Site Team consists of M&O contractor and Operations Office personnelselected for
their knowledge about stored fuel and RINM at the site. The Site Team is responsiblefor
preparingthe Site Team Report.

The Working Group AssessmentTeem consists of members of the Spent FuelWorking
Group, EH staff members, and EH and EM-37 consultants selected for their experience in
areas important to the safe storage and handlingof spent fuels and other RINM.

The Working Group AssessmentTeem will visit each selected site to accomplishthe
following:

1. Review site's responseto EM-37 questionnaireon inventory, material
conditions, end facility missions.



2. Review the site's responsesto the QuestionSet (Attachment 4 of the
Project Plan)

3. Validate the _ospnnses(data) via thoughtful independentsampling,
exploratory questirning, direct observationof facilities (walkdowns), and
review of program,_.

4. Evaluate (and validate as necessary)the site's list of issues and exercise the
methodology of this document to define and characterize vulnerabilities.

5. Write the Working Group AssessmentTeam report.

Visit Agenda

Each Team Leader shoulddevelop a site visit agendaspecific to the needs of the site and
team. Attached for considerationis a genericagenda (Attachment 1) for the visit of an
Assessment Team to a site.

Larger sites such as INEL and Hanford need largerWorking Group Assessment Teams to
subdivide and work in parallel,taking several daysto accomplishall elements. Small sites
may use small teams to assessall storagelocations. The Team Leader, therefore, may
refer to the attached generic agenda but developan ad hoc agenda suitable for each
specific site. The agenda should be developedas early as possibleso that both the site
and the Working Group AssessmentTeam are aware of what is planned and expected.
The agenda should be developed in concert with site contacts.

Protocol

The Assessment Team review shouldincludea complete and open exchange of
information between the AssessmentTeam, the DOEOperations Office staff, and the
M&O contractor personnel. The following are key aspects of successful communication:

• Entrance discussionsbetween the AssessmentTeam, DOE Operations Office, and
M&O Contractor regardingthe objectivesof the assessment and the DOE and M&O
contractor perspectives on facility operations.

• Establishment of technical and administrativecontacts (operations office and
contractor) for the AssessmentTeam.

• Candid verbal communicationsshould occuramong all parties. Forms used should
be administratively controlledto facilitate information flow and ensure that the
cognizant elements of the M&O organizationand DOE Operations Office are fully
aware of and involved in respondingto potential issues_

• Daily meetings between the AssessmentTeam and other parties should be held
during the assessment. These meetingsshould be usedto arrange/schedule
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activities, such as interviews, walkdowns, and information exchange. Published
schedulesshould be used for plannedactivities and most activities should be
planned.

• At the end of the assessment,the M&O contractor, DOE Operations Office, and the
Assessment Team shouldagree that the issuespresentedare factual and reflect the
best knowledge at that time. If some technical reviews are incomplete, issues
finalization should await the technical reviews. Issues in this category delay the
completion of the assessmentreport and have the potential to affect schedules.
Schedules should be formalizedto the extent possible.

• Recognitionby all partiesthat the assessmentis an integral part of the
Department's activities to ensurethe safety of the workers, the public and the
environment, and that all personnelinvolvedin the activity share that common goal.

Procedure

The following is the procedureto be followed by each assessmentteam during its site
visit. It covers the essential functionsof the visit: Review, Evaluation,and Validation of
Site Team responsesto the questionset, as well as the identification and compilation of
symptoms and adverse conditions. The procedurebegins after the in-briefingwith the first
meeting between the Working GroupAssessmentTeam and the Site Team (see Generic
Agenda in Attachment 1).

At the outset, this procedurerequiresand presumesthat tha Assessment Team leader has
assignedresponsibilitiesto all team members. It is crucial to this processthat specific
t_sammembers be directed to focus their evaluation towards conditionsand _ymptoms
c,utlined in Attachment 5 of the Project Plan.

All conditionsand symptoms must be assignedand the designated AssessmentTeam
member(s) must know that he/she is responsibleto conduct a thorough review, to identify
potentiai vulnerabilities, and at the closeof the review period, to defend the potential
vuln=rabi;;ties to the Working GroupSelect Committee which will prepare the final
vulnerability report.

Specific proceduresteps are as follows:

Step 1. Facility Review

(a) The Site Team begins by describing the site and storage facilities, and
explaining the mission(s)of the storagefacilities at the site.

(b) The Site Team describesoperationsat the storage facilities to provide the
Assessment Team an understandingof the complexity, frequency, and
volume of RINM movementsand other activities pertaining to RINM storage.
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Step 2. Review Draft Question Set Responses

The attention of the teams next turns to the Question set responses. Each response to
the Question Set will now be discussed in sufficient depth for Assessment Team members
to have e clear understanding of the condition of spent ;eel stored, condition of storage
facilities, facility operations, and institutional controls. A_sessment team members will, in
most cases, have to be aggressive in pursuit of information to ensure that the team has a
thorough basis for its conclusions. Nevertheless, teem members should remember that
this study is not a compliance audit, end lines of inquiry should be oriented toward the
objective of the assessment.

This procedure step (#2) is further broken down into four sub-steps (a through d).

(a) The site response to the EM-37 questionnaire and Question #1 of the
Question Set will be used in completing forms on RINM inventory and
general facility descriptions. (Attachment 7 and Attachment 8 give forms)
The Site Team will help clarify their responses and provide additional
information as needed.

(b) Beginning with Question #2, the Site Team describes the)Jrresponse to each
of Questions 2 through 8. Discuss the criteria that reflects a thorough
response (see Attachment 3)

(c) For each response, the Assessment Team next pursues additional
information to clarify and ensure thoroughness and accuracy. This is done
by asking additional questions, such as those in Attachment 4, to stimulate
further discussion. The Assessment Team should ensure that all "elements"
of the Question Set have been considered. Requests may be made for
additional or clarifying information, end followup interviews may be
scheduled as necessary to clarify information needed to identify or
categorize symptoms, adverse conditions, and potential vulnerabilities.
Team members should consider the criteria provided in Attachment 3 to
ensure that the formal response to any question is complete. Assessment
Team members should be familiar with the Exploratory Topics provided in
Attachment 4.

(d) Any reported information or data that could be related to a potential
vulnerability should be questioned extensively to reveal and characterize that
vulnerability. If an Assessment Team member feels that an ES&H issue
exists he should make his opinions known to the team so that it can be
discussed. The Vulnerability Development Form (Attachment 5) should be
completed for review by the Assessme,_t Team during the assessment and
as it develops its report.



Step 3. Review of Potential Vulnerabilities

Upon completion of the eight questions, it is expected that the Assessment Team will
have developed an expanded perspective. This Step providesthe two teams with an
opportunity to review the accumulated potentialvulnerabilitiesand to search for others
which may have been overlooked. If new potential vulnerabilitiesare identified, each
should be entered on a VulnerabilityDevelopment Form.

Step 4. Facility Walkdown

A facility walkdown is conductedto become knowledgeableof facility layout and features
and to further explore the material conditionof the facility and any spent nuclear fuel or
co-located materials stored. AssessmentTeam membersshould be assigned
responsibilitiesthat are complementaryto their areas of expertise and contribute to the
overall goal of identifying and quantifying symptoms, adverse conditions, and potential
vulnerabilities. Informationgained during the review of the Site Team Report should be
used to formulate a planfor the performanceof a walkdown. Areas identified as potential
vulnerabilitiesmust be exploredfully to document the causes of the adverse condition.
See Attachment 4 for candidateactivities to be performed by r the Assessment Team during
tn6 walkdown.

A facility representative knowledgeableof facility operationsshould conduct the
walkdown.

Personnelperforming walkdowns must be observantof the following:

• Material conditionof facility
• Posted hazards, warnings, operationalconditions
• Facility accessrequirementssuch as dosimetry, clothing, RWPs, security
• Safety equipmentsuch as ventilation, atmospheric monitoring, area radiation

monitoring, coolant systems
• Fuel movement equipmentsuch as cranes and special tools
• Radioactive and hazardousmaterials stored in the ',_acilitythat are not RINM
• Symptoms for potentialaccidents
• Gross configurationverification

Other suggested activities duringthe walkdown include:

• Verify that safety systems are similarto those specified in the authorization
bases.

• Look for seismic or wind structuralweaknesses that could damage RINM
and safety systems.

M

• Look for explosiveand flammable materialsthat might threaten the storage
of RINM and safety systems.
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• Observe conditionof storage containers, casks; particularlyfor dry storage
areas.

• Determine if any special operationsare performed at the facility in addition
to fuel storage and movement. Examples would be fuel sampling, L,mdle
disassemblyand reconstitution, cutting up fuel rods, etc.

• Observe large quantities or oversizedco-located materials.

• Determine the status of any of the following conditionsobserved:

- Postedairborne contamination areasas an indicator of coolant
activity.

- Postedloose surface contamination areas.
- Postedhigh radiation areas (> lOOmr/hr) as an indicator of loss of

shieldingand institutional control problems.
- Inoperativeequipment as an indicator of institutional control

problems.
- Obviouslycorroding materials, particularlyspent fuel containers,

support structures, and fuel elements.
- Fuel bundlesleaking gases as an indicator of structural integrity

failure.
- Sludgematerial at the bottom of pools as an indicator of corrosion.
- Equipment/materialshung from the pool wall or structures on ropes

as an indicator of institutional control problems.
- Material or equipment in obviousdisrepair as an indicator of

institutional control problems.
- Suspended particles in water or lack of clarity of water as an

indicator of coolant activity problemsend corrosion.

• Determine if cranes usedto handle fuel are certified.

• Determine if operatorsof fuel handlingequipment are qualified.

• Determine the frequPncy with which the facility updates the records of the
physicalconditionof materials stored, and why management feels that is
adequate.

• Determine how facility personnelfind out what is stored where. Does it
work? Is it current?

• Determine the frequency of fuel movement activities.

• Additional areas identified during the review of question set responses.

Duringthe walkdown personnelin the facility should be questioned to determinetheir job
responsibilitiesand other information they may be willing to offer which an Assessment
Team member feels is pertinent. For instance, techniciansmay be asked to explain what
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they know about the materials stored, how movement operations are performed, end their
understanding of the hazards involved.

The walkdown activities in Attachment 4 should be used as guidance for the completionof
a walkdown for each of the adverse conditions.

Each Assessment Team member should tailor his walkdown activities accordingto his
individualassignments, and to obtain all the information neededto initiate a Vulnerability
Development Form. As in previouscases, the Vulnerability Development Formwill be
reviewed later by the Assessment Team.

Step 5. Summary Meeting

The two teams reconvene with the objectivesof: (1) clearing all questions or unfinished
businessneeded so the Site Team can finish the Site Report; (2) reviewing and condensing
all potential vulnerabilitiesto a reduced set; (3) systematically addressingeach residual
potential vulnerability for substance and factual accuracy; (4) completingdata entry on
each remainingVulnerability Development Form.

NOTE: Any one member of the site or assessment team can initiate a potential
vulnerability form.

Step 6. Identification end Compilation of Symptoms and Adverse
Conditions

This activity is to be conducted by the Assessment Team. It consists of "Boxes" 2 and 3
shown in Table 5-1 of the Project Plan. The Site Team may be present duringthis activity
but will act only as a resource.

In this activity, the Assessment Team formally identifies "conditions and symptoms" and
"adverse conditions." This process will usethe _=:nerability Development Formswhich
were filled out during previous activities. Each potential vulnerability initiated on one of
theqe fqrm_ should be developed. Only if full consensus is reached that a potential
vulnerability is not, in fact, a reportable vulnerability, may it be closed. In ell othercases,
the potential vulnerability will become reportable in the Assessment Team report.

Once all potential vulnerabilitieshave been identified by this process, they will againbe
reviewed with the Site Team for factual accuracy. Consensusis not required. The
support of only one person on the AssessmentTeam and the Team Leader (see
Attachment 5) will be sufficient for a potentialvulnerabilityto be reported in the final
AssessmentTeam report.



Step 7. Assessment Team Report

The Assessment Team will reconvene (without the Site Team) in order to draft the
Working Group AssessmentTeam Report.

NOTE: The Table of Contents for the Assessment Team Report is provided in
Attachment 6.

Other things to remember:

• To the extend practicable, all supporting material should be typed in Word
Perfect 5. 1. Hand written information, such as relevant field notes from
interviews or wa/kdown& should be retained by the team member and the
team leader. All material for the report including appendices should be
typed.

• Facility and material descriptive material will be brief and concise, limited to
that detail required to support assessment conclusions and relying heavily on
references for more detailed descriptions (e.g., either the Site Team Report
or facility documentation such as SARs, System or Component Design
Descriptions).

• The report will provide clearly defined tP,chnTcalbases for conclusions and
identiffed vulnerabilities.

* ff classified information is involved, such information will be prepared in the
form of a classified addendum and handled in accordance with the specific
material classification requirements.



Attachment1

Generic Agenda for Working Group Assessment Teams

Day "0" (Assembly on day prior to visit, usuallySunday)
• Team arrives at designatedhotel
• Meeting (in hotel) (Team Leader responsiblefor tim_ and place of meeting)

Purpose: to organize site visit and responsibilities
1- Introductions with background(if needed)
2- Leaderreviews activities of site visit, names, locations
3- Leader reviews agenda for first on-siteday and schedule for entire visit
4- Leader reviews protocol, reviews assessment plan, and assigns responsibilities.
5- Discussion

Day 1 (First on-site day)
• Team processesthrough access gates, takes requiredtraining, goes to first meeting

• Leader/hostconduct introductions
• Leaderprovides briefing to hostscoveringbackground,purpose,activities (see generic

introduction in this Plan, Attachment 2)
• Dependingon size of site (# of storagefacilities) host will provide overview briefing

describingsite, mission, history, locationsof storage facilities, and logistics (i.e.,
tours, meeting facilities, etc.), make-up of site teams, physical security requirements,
other.

• At this point the assessmentteam may divide into two or more smaller teams to
address multiple storage sites. Subsequentitems below may, therefore, be done in
parallel.

First Meel;ina(s)with site Team
Begin procedure. The following items correspondapproximatelywith the procedure.
• Site Team describesfacility to be discussed.
• Using EM-37 questionnaireand clarificationsby Site Team, Assessment Team

completes forms on site inventoryand facility description(Attachments 7 and 8).
• Site Team presents responseto each question in Question Set.
• Assessment Team evaluates and validatesresponse, recordspotential vu!nerabilities

usingAttachment 5.
• The last two steps will be repeatedfor each remainingquestion in the question set.
• List of ES&H concerns presentedby Site Team.
• AssessmentTeam evaluates and validatesconcerns, recordspotential vulnerabUities.
• AssessmentTeam may then tour facility(s), recordadditional potential vulnerabilities.
• Summary meeting of the two teams review previousresults (especiallythe potential

vulnerabilities)for additionalinformationandfactual accuracy.
Note: The above act/v/ties should result in concurrences end/or advisories to the Site Teem

So th_ S/t_ Team reoort can be culminated.
• The AssessmentTeam then concentrateson developmentof vulnerabilitiesusingthe

methodology describedin the Procedure.
• Assessment Team organizesvulnerabilities,beginsassembly of report.
• AssessmentTeam conductsfactual accuracy review with Site Team as required.
• Assessment Team finishesdraft of report (or sectionfor that facility).
• Assessment Team conducts out-briefingincludingreview of draft report.
• Departure.

Note: The above process will repeat as needed to complete reports for each facility and then
to assemble the final Site Assessment Report. At the end of each day's activity, the
team leader will assemble the team for a status meeting to organize the next day's
activities.
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Attachment 2

GENERICIN-BRIEFINGSUMMARY
.TEAMLEADERS-TO,M&O HOSTS

PURPOSE/OBJECTIVE:

• Produceenvironment,safety and health vulnerabilityassessmentof storage
fuels.

• ProduceDepartment-wide spent fuel inventory data.

• Providebaseline information for important policy issuesbeing addressedby the
Department.

BACKGROUND:

• Secretary assignedOffice of EH the responsibilityto lead Department's initial
assessmentof ES&H vulnerabilities(August 19, 1993 letter).

• Project plan issuedSeptember 20, 1993, with copies to all M&O contractors,
FieldOffices and others.

• Initial project report to be presented to the Secretary by November 20, 1993.

• Resultsalso expected to support longer-term EM-37 effort.

Will provide itemized inventory data of RINM and initial report on assessmentof
the ES&H vulnerabilitiesassociated with storage and handlingof RINM.

RINM defined as spent nuclearfuel (in any condition) and irradiated nucleartargets
from productionand researchreactors.

O CH GURE 1 OF PROJECTPLAN)_

• Project plan, includinga review processand question set, developed.

• Collectionof data, identification of ES&H concerns usingthe question set, and
preparationof Site Report by Site Teams consisting of M&O and Operations
Office personnel.

• Validation and evaluation of Site Report information, identification and
organizationof facility vulnerabilitiesand preparationof Site Assessment
Reports by Working Group AssessmentTeams.

A2-1



• Characterization of overall vulnerabilities and preparation of project report (to
Secretary) by Working Group.

ASSESSMENT ACTIVITIES (THIS VISIT,}

• Review of Site Report--response to Project Plan question set.

• Discussion with Site Team relative to question set answers.

• Further discussions with Site Team relative to potential or suspected
vulnerabilities.

• Walkdown of subject facilities.

• Interviews with Site Team and operations personnel.

• Sampling verification of inventory data supporting documentation/records.

• Reconciliation of discrepancies between Assessment Team Observations and
information or observations reported by the Site Team.

PRODUCT:

• Assessment Team report as basis for identification of vulnerabilities and a
judgement relative to urgency of corrective actions.

• Factual review of the Assessment Team Report by the Site Team.

• Assessment Team reports will collectively provide basis for identification of
vulnerabilities and a judgement relative to urgency of corrective actions.
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Attachment 3

GUIDELINES FOR JUDGING COMPLETENESS OF RESPONSES TO QUESTIONS

QUESTION 1: What is your inventory of Reactor Irradiated Nuclear Material
(RINM)?

® Have all the "elements" identified under Question 1 been
considered/discussed ?

• Have the "exploratory questions" given in Attachment 4 been
considered/discussed ?

• Have the EM-37 inventory quantities been clearly identified? (This question is
particularly pertinent if the EM-37 questionnaire has not yet been completed).

• Have known RINM inventories in excess of the EM-37 inventory been
quantified?

GENERIC FOR QUESTIONS 2-7:

• Have all the "elements" identified under this Question been
considered/discussed ?

• Have the "exploratory questions" given in Attachment 4 been
considered/discussed ?

• Is the completeness of the answer to this question supported by information
obtained through the facility walkdown?

• Have all requests for additional information been closed?

• Is the Question Set information on material conditions (facility, RINM, and
coolant) consistent with relevant information given in the EM-37 questionnaire?

QUESTION 8:

• Is the answer to this question supported by/consistent with the answer to
Question 5?

• Is the answer to this question supported by the answers to the other
questions?
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Rttachment 4
SPENT FUEL INITIATIVE

TABLE TOP DISCUSSION / WALK DOWN MATRIX

Adverse Condition - Criticality

Conditions or Table Top Discussion Walk Down Activities
Symptoms

ModeratorProblems 'P001" Does the safety ............
documentation address
variation of moderation
due to a change in water
level in the pool? Q6

, ,i ,, ii , ,

...... Does the safety
documentation address
change of moderation due
to change in temperature
of the water? Q6

......... is'_vat_r level verified to .....
assure appropriate
moderation? Q4

.... Check proce(:Jureto
determine if it addresses
the maintenance of water
within specified bounds.

i, , i i ii ii , , , , i,,i i i,,l,, ii, ii

Check water level to
confirm that it is within the
specified bounds.

....Moderator Problems - Dry Is it I_ossibie to have foam Check fire fighting
Storage accumulate on the fuel procedure to confirm that it

from fire fighting efforts? addresses use of foam in
Q3 fighting fires in the vicinity

of spent fuel storage areas.

......... Interview 2 fire fighters to
determine their knowledge
of fire fighting restrictions.

...... Does the'Safety ....... Look for piping Whose
documentation address the rupture could result in
potential for entry of water water entry in area.
in storage areas? Q6
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Attachment 4

Interviewfacility personnel
to determineif they
understand the conc3rn
with entry of water in
storage areas.

Does the safety Inspect area for debris
documentation address the which could clog water
method, quantity, and rate removal drains.
of water removal? Q6

.... Interview facility personnel
to determine if they have a
program for assuring good
housekeeping and prompt
debris removal.

Are there emergency Review emergency
procedures to respond to procedure with facility
flooding of the storage personnel, have them
area? Q6 explain the procedure.

" Does the safety Have facility personnel
documentation specify a check the storage height of
minimal height above the a sample fuel element.
floor for fuel storage? Q6

i

Geometry Problems Are there analyses Review criticality safety
supporting the nominal limits to determine if they
geometry of fuel storage? conform to the analyses.
Q6

i

(_heck to see if criticality
sa.fetylimits are posted at
fuel movement control
stations.

i1,1• i

Is the geometric Have the analyzed array
configuration of the fuel spacing verified for 3
regularly verified? Q6 random samples.

lllll

Does the fuel storage array Using available a_alyses
(e.g., designated empty results, check to ccnfirm
spaces) mitigate the that actual arrays contain
consequences of a the specified empty
criticality accident? Q6 spaces.

i
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Rttachment 4
............ What accident conditions ' Check to see if fuel i'od

(e.g., seismically induced supports are corroded or
rack failures) are otherwise damageC so as
considered in the safety to be vulnerable to shouk_
documentation? Q6

.... Visually check po0'i to see
if water is clear free of
debris which could affect
geometry.

Are there procedures to Review fuel movement and'
control fuel movement and control of heavy loads
heavy loads in the vicinity procedures for compliance
of spent fuel? Q6 with criticality safety limits

(with safety margin)

Interview fuel movement
operator to check
understanding of criticality
safety limits and fuel
handling procedure.

ill

Inventory Uncertainties Are conservative values of
U-235 and or Pu-239
content available? Q6

Is the fuel stored in Select 3 random samples -
configurations that are to determine if serial
enveloped by safety numbers correspond to
analyses? Q6 inventory and fuel handling

records.

Are analytical and Interview the fuel custodian
materials uncertainties to determine knowledge of
(e.g., upper bounds on the inventory system and
enrichment, burnup, etc.) commitment to accurate
accounted for in a inventory records.
conservative manner in
criticalitydeterminations?
Q6

Reflection Problems Does the'critiCality analysis Ver:'ifythat reflector material
account for water and is located in positions
concrete reflection? Q6 assumed in the criticality

analysis.
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Attachment 4

Do the analyses include Interview.fuel handling
realistic or simplified cell personnel to determine
models? Q6 their knowledge of the

effect of reflector material.
i

Poison Problems Are poisons provided in a Spot check inventory and
form that can not be location of fixed poisons to
displaced (i.e., irremovable determine consistency with
structures)? Q6 analyses.

Can the concentration of Review the procedure for
soluble poisons be checking soluble poison
assured within limits concentrations and soluble
specified in the criticality poison monitoring records
safety analysis? Q6 to determine if poison

concentrations are being
maintained within
prescribed limits.

ii, ii i

is the uniformity of the
poison concentration
assured? Q6

if poison plates are not Look for build-up of soluble
enclosed is there a system poison on equipment (e.g.,
to detect the leaching out crusty deposits or heavy
of boron? Q6 corrosion).

Interview storage facility
personnel to determine
their knowledge of the
effects of poison materials.

Migration or Accurnulation Does the safety Observe if any ductwork,
of Fissile Material documentation specifically filters, resin beds, or piping

address the accumulation is posted as a radiation
of fissilematerial in area.
ductwork,filters, resin
beds, sludge, or piping?
Q6

Interview facility personnel
to determine if they are
aware of or concerned
about migrationor
accumulationof material.

How are estimates of fissile
material accumulation
made? Q6

i
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Attachment..,4

....... is the thicl<nes's0fany Rev'iew"monitoring recorcls.
sludge containing fissile
material monitored? Q3

Institutional Controls Are surveillance logs and Review 3 surveillar_ce logs
maintenance records for and 3 maintenance
equipment important to records of equipment
criticality prevention important to criticality
accurately maintained? prevention to confirm that
Do these logs and records surveillnces and
identify deviant conditions maintenance actions are
and corrective actions? Q5 being performed in a timely
& Q7 manner.

ii ll|

Is the Double Contingency
Rule being applied to all
criticality safety analyses?
Q6

' ' Are OSR_SR controis ..........
adequately supported by
the safety documentation?
Q6

...... Are ins'pections for .....
configuration control
regularly performed and
documented? Q6 & Q7

....... Are their independent
audits of the facility
surveillance, and
maintenance programs?
Q6

.......... Review fuel handling
procedurefor protection
againstplacing fuel in
wrong storage locations.

........ Review posted"criticality
safety limitsto determineif
they are clear and willnot
lead the fuel handler to
exceed safety limits.
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Attachment 4

Other ......Does the SAR analyses
satisfy the requirementsof
DOE 5480.24 and the
relevant ANSi standards?
Q6

Are there analyses that
address accidental
criticality configurations?
Q6

Ill II I I II
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Attachment 4
SPENT FUEL INITIATIVE

TABLE TOP DISCUSSION / WALK DOWN MATRIX

Adverse Condition - Fission or Activation Product or Hazardous Material Release

Conditions or Table Top Discussion Walk Down Activities
Symptoms .....i

Loss of Cooling What are the required
conditions and limits for
heat removal, and are
these conditions and limits
derived from documented
safety analyses? Q6

i i

' I'"sthe temperature of the
coolant periodically
monitored? How and how
often are these
temperature
measurements made?
How long can cooling be
interrupted to the storage
facility? What criteria and
assumptions are intrinsic to
the heat balance? What is
the maximum temperature
reached upon interruption
of cooling? Does heat
removal from the RINM
depend on the cooling
system? Q6

i i

Inspect physical and
material condition of
associatespumps or fans
and determine if belts are
loose or worn, electrical
c#nnections are secure,
excessive vibration, high
temperatures, evidence of
corrosion, etc.
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Attachment 4

................ Does the storage facility Inspectcoolingcomponeni
have a design capabilityto supportsforstructural
resistseismicevents? integrity,securityof
What level of seismic fasteners,and abilityof
acce!eration is tollerable systemto withstandsevere
(is this consistentwith shock,for exampleseismic
UCRL 15910 or STD- event,etc.
1024-92}? What damage
would occurif seismic
limitswere exceeded, i.e.,
pipingsystems,cable
trays,facility walls?Q6

i i

Have seismicsystem
interactions(failureof
overhead cranes, masonry
walls, fire protection
equipment, and other
overhead or nearby
structures and equipment)
been addressed?

" What activities"'are "' Inspectsystemsand
routinely conducted in the components containing
vacinityof the storage coolantto determine
area? Do these activities exposureor susceptability
involvehighkineticor high to vehicleor pedestrian
potential energies?Q6 traffic.

..... What type of Iogkeepingis Reviewmaterialhistory
employedat the facility? recordsforactive
What types of operating components,for example
recordsor machinery pumps,fansvalves,
historyare maintainedfor dampers,etc. Determine if
the facility? Does the surveillancesare
facilityhave Technical performedas required,
Operational frequencyof corrective
Requirements? actionsand repeating
Operational Safety problems, average
Requirements? Are downtimesfor equipment.
surveillancesdesignedto Determinewhat actions
be consistentwith havebeen taken to
TSPJOSRs?Q6 determinethe rootcauses

of repetitivefailures or
problems.
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' Reviewmachinery'logsto
see if trendsand
anomolieshave been
identifiedand their causes.
investigated. Determineif
out-of-specification
readingsare correctedby
operatorsand analyzed to
determinethe rootcauses
for the out-of specification
condition. Determine if
operatorsunderstandthe
factorsthat can resultin
out-of-specification
readings.

.............. What causaltyor Interviewiacliity operations
emergency procedures personnel ant determine if
apply to the facility? How they understand the
often are these procedures causes and immeaiate
exercised? updated? Q7 actions req,:.,ed for loss of

coolant events.

Hazardous Materials What hazardous materials
Identification are stored in the storage

area (e.g., hafnium,
cadmium, etc.)? Is there a
sampling or monitoring
program for these
materials? Q6

What materials, e.g., Inspect the storage area to
combustible or flammable observe what hazardous
materials, explosives, materials are stored in the
hydrogen, propane or facility, and how much.
natural gas systems, etc.) Determine whether or not
are stored in the vacinityof what is observed is
the storagearea? Has the consistentwith hazard
hazard of storingthese evaluations.
materialsin the vacinityof
the storage area been
evaluated. What
assumptionsand criteria
were used in the
evaluation? What is the
worstcase scenario?Q6

|
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Attachment 4
........................................................... Review air or effluent

recordsto determine if
release of hazardous
materials is monitored.

StructuralIntegrityof Spent Observe cladding and
Fuel Cladding or Canning canningfor signsof

material degradation. If
observationis not possible,
review fuel handling
recordsto identifythe
material condition of
cladding or cans in the
storage facility as recorded
in the fuel handling
records.

Review the pool cleanup
maintenance records.
Determine if surveillances
are performed as required,
frequency of corrective
repairs is excessive, and if
the length of equipment
downtime appears
excessive. Determine
what actions have been
taken to identify root
causes for equipment that
undergoes frequent repair.
Look for radiation postings
or radiation survey maps
that indicate high
quantities of radioactive
material in the filters or
resins.

Coolant Activity Is coolantactivitysampled Walkdown the coolant
on a regularbasis? Have samplingstation. Review
trendsor anomoliesbeen coolant sampling records
identifiedor evaluated? and any analyses
Are instancesof elevated performed to explaina
activityinvestigatedand change in coolantactivity.
corrected? Do operations
personnelunderstandthe
causesof changesin
coolantactivity?Q4
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Att_._._chment4

........... Do faci'lity procedures If possible, observe a
provide warnings to coolant sample being
_:grsonnel about factors obtained. Observe the use
that ,_aPresult in sample of procedures in obtaining
activity er-ors? Q4 the sample and computing

the results.

Coolant Quality Monitorin'g Has the water chemistry Review coolant sampling
control program been records to determine if
effective? (Analogous water chemistry is
question for air and liquid monitored and adjusted to
sodium storage facilities.) control corrosion rates.
Q4 Review records for trends

and anomalies.

Review water quality
monitoring records to
determine if water is
sampled for suspended
solids (early indicator of
possible corrosion
problems). Review for
trends ancl anomalies.

If soluble absorbers are
used, interview personnel
to determine the process
used to ensure the
required concentration is
maintained in the pool.

IIIII BIIB I
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Attachment 4

Monitoring_/ell Activity Review monitoringwell
records. Noteproximityof
wellsto storagepooland if
site personnelhave
determinedhydrologic
conditions(e.g., ground
water flow directionand
rate) inthevacinityof the
pool. Comparerecorded
contaminationto
contaminatespresent in
the pool. Verifythat facility
personnelhave analyzed
recordedcasesof high
well readingsand have
determinedthe sourceof
contaminationnand
implementedcorrective
actions. If contaminationis
explainedby referenceto a
previousspillor as coming
from anotherarea, ask to
reviewthe recordsof the

, spillor the analysisthat
identifiesthe sourceof the
contamination.

i i ii

Pool Leakage Review facilitydesignto
determineif other leak
detectionfeatures(e.g.,
annulusor sumppit level
instrumentation,pool
coolantlevelmonitors,etc.)
are provided.

i

Review facilitylogsfor
evidenceof routine
monitoringof such
equipmentand if prior
leakage had occurred. If
leakage had occurred,
determineif causeswere
identifiedand corrective
actions implemented.
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Attachment 4
i |11 iii iiii ii ii

Review maintenance
recordsto determineif the
equipmentis routinely
'naintainedor has required
repe_ted repairs.
Dete mine if the causesfor
repeated equipment
failures are understood
and if actionsbeen taken
to correctthem.

If administrativecontrols
are reliedon for leak
detention,determinethe
level of management
control (e.g. Operational
Safety Requirement)over
suchactionsand the rigor
of their implementation.

Determine if facilityrecords
documentmake-up water
additionquantitiesand
frequency. Review pool
coolant level recordsfor
trendsor anomalies.
Determineif actualpractice
is tosimplyacidwater 'to
the water mark'whenever
the level appears low.

Determineif the facilityhas
performeda coolant
inventorybalance analysis
that explainschangesin
the poolcoolantlevel and
make-up water addition
records. Notethe number
and size of openings
betweenthe pool room
andthe outsidearea.

Confinement .... Is good physical and
material conditionof facility
systemsand components
importantto the missionof
the storagefacility? What
are the clown-sidesof poor
conditions?Q4

i
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Attachment 4

....... Review air or effluent
release records for trends
or anomalies. Examine if
monitors are located ne:_r
bends in the ductwork or
near the fans. Look for
long runs of tubing
between the detection
point and the monitor. Ask
if there are single or
multiple sampling ports for
the monitor.

' Inspect ventilation
ductwork/system
piping/storage cask (as
appropriate) to determine
system integrity and
identify indications of
material degradation (open
penetrations in ductwork;
excessive corrosion of
system or system supports;
evidence that valves can
function as required, such
as a valve maintenance
programi. Confirm that
position indicators for duct
dampers are labeled and
that the dampers are in the
correct position. Examine
differential pressure across
filters for evidence of
blockage or burn-through.

............... If system components are....
clanger-tagged: determine
how long tags have been
present, are personnel
aware of components
tagged-out and impact on
system operability.

iiii ii iiii i lml ii
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Attachment .4

........... Inspecthot c:ellsto
determine if there is
evidence that corrosive
materials(e.g., hyaroflouric
acid) are used in the hot
cell. If so, inspectto
determine if scrubbers are
placed upstreamof the
HEPA filtersto preventfilter
burn-through.

...... Review surveillance
records to determine if
filters are replacedon a
regular intervaland if the
basis for the interval is
explained.

Contamination .... Review racliationsurvey
recordsfor indicationsof
soil contaminationin the
vicinityof the storagearea.
Interviewpersonnelto
determine the cause of the
contaminationand
planned or taken corrective
actions. Verifythis
informationagainst
records. Determinebasis
for eliminatingthe RINM
storage facilityas a source
of the contamination.

.... Inspectstorageareas for
posted contamination
areas. Interview personnel
to determine the cause of
the contaminationand
verify this information
against operatinglogs. If
areas are notposted,
review recent radiological
surveymapsof the facility.

i i i iii
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Attachment _4
SPENT FUEL INITIATIVE

TABLE TOP DISCUSSION /WALK DOWN MATRIX

Adverse Condition - Radiation Exposure

Conditions or Table Top Discussion Walk Down Activities
Symptoms
Lossof Sl_'ielding ..... Have penetratic;nsin tl_e spot check radioiogical

shielding been evaluated survey documentation to
for dose contribution? Q6 confirm that required

surveys are being
performed in areas where
shielding is needed.

.............. Are radiation monitors Review radiation monitor
provided to signal a lossof calibration records and
shielding? Are radiation maintenance records.
monitors maintained
operable and calibrated at
the required frequency?
Are scatteringdoses
consideredwhen fuel is
moved? Q6

......... What is the minimumdepth Review monitoringrecords
of water required to for frequencyof
maintain acceptable measurementsand
radiationlevels in the compliancewith
vacinityof the storage specifications.
area? Are specifications
establishedfor shielding
dimensions,e.g., fuel pool
water level, wall thickness?
Q6

IBEI i lU i

Are special dams, bellows Review the maintenance
seals or other equipment recordsof equipmentused
used when fuel is added or duringRINM movement.
removedfrom the storage
pool? Has failure of this
equipment been analyzed
and if so can coolant
inventorybe lostdue to
failure? Q6

,_l ii = ill
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Attachment 4

Are pool COolantor water Exarnine thephysical
filtration systems used? condition of pool cleanup
Can improper system for evidence of
maintenance or other damage or excessive
damage to these systems wear. Ask about activities
cause inadvertent loss of performed in the vacinity of
coolant inventory? Q6 these systems to determine

if such activities could
cause damage resulting in
loss of inventory.

........ Review reports on
occurrences involving the
cleanup systems.

Are ALARA principles Review occupational '
invoked when determining exposure records for
allowable doses to the trends or anomalies.
operators? Q7 Review radiation survey

documentation to confirm
that "hot spots" are either
not present or are properly
shielded.

...... Could loss of Shielding '
result in activation of
material in and around the
storage facility? Q4

....Contamination .......... What are the limits on .....
releasing fission products
or fissile material into the
storage media Or in-facility
atmosphere? Are these
limits derived from facility
safety documentation? Q6

........... Are samples taJ_enat
locations which have been
established as the most
adverse? Q4

Are contamination doses
figured into total dose
calculations? Q4 &Q6

"' Do dose assessme'n'ts"use ......
latestvalues for quality
factors or flux conversions?
Q4

ii i i i ii i i i i i
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Attachment 4

.................... Are area contamination ......R'eviewthe type of .....
surveysroutinely equipmentused and
conductedin the facility? calibrationand
Q4 maintenance performed.

Review records to confirm
that contamination surveys
are performed at a
specified frequency

............................ observe if source checks
are done on the survey
equipment prior to each
use.

' ...... Inspect all radi010gical
postings in and around the
storage facility.

........ IS coolant I:;eri0dica,ily Determine the type of .....
sampled to determine the sampling equipment used
radionuclide content? Q4 and the frequency and

method of sampling.

......... Verify that sampling
equipment is calibrated
and maintained acording
to specifications.

...................... Verify that procedures are
used for periodicsampling
of the coolant.

.......... Is routinesamplingfor Review sara'piingmethods
airborneand surface and frequency and verify
contaminationperformed? that proceduresare used.
Q4

II I I IIIII _ i iiii I Illll

Review radiological
surveys for contaminated
areas in and aroundthe
storage facility.

........ Reviewthe process for
identifyingthe sourceof
any contamination found
and implementing
correctiveaction.

II iiii i n ii nUJll ilnl iiii ii iiii ii i
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Attachment 4

- What is the design basis Review records to verify
and currentphysical that the ventilationsystem
conditionof the facility exhaust is routinely
ventilationsystem?Q4 & sampled for radionuctides.
Q6

....... Will high ra.diationlevels .........
resultfrom prolonged
inoperabilityof the
ventilationsystem?Q4

.......

Buried Material .....Are all buried radioactive
materials identified? Q1

i ii ill ,i ii i i ,i ii i i

Are the locations of buried Determine hov_these sites
radioactive material clearly are monitored (e.g.,
marked? Q1 per'odic area surveys,

ar,._undwateror soil
sampling, etc.).

.................. - ....... Review radi01ogical
postings and surveys in
and around buried
material.

........ Wl_atsafety documentation
exists for the buried
radioactive material? Q1

Accumulation of .... _,re HEPA filters and .........
Contaminants prefilters checked at a

specified frequency and
replaced when criteria is
exceeded? Q4

Are the filter bypass
streamsmonitored?Q4

............ I-sthere a waterchemistry ......
controlprogram?Q3

L

......... Observe if any ductwork,
filters, resin beds, or piping
is postedas a radiation
area.

,,,= i i i i i i i
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__ttachment 4

"CorrOsion ........ Are there clearly definecl .............
limits on acceptable
corrosion levels on stored
fuel or storage facility
structural components? Q2
& Q3

...................... Is there a corrosion .....................
monitoring program which
can predict acceptable
remaining life of storage
system components? Q2 &
Q3

..... - ....... Has'"'thepotential impact of............ -
corrosion or other
degradation of the fuel
cladding been evaluated
for radiation expsoure
rates? Q7

Handling SYstems ................. Comparethe occupational
exposure recordsof fuel
handlingpersonnelto
those of other radiation
workersat the site.

"lnstituti0nalControls What is the statusof the ..........
facilityprogramto
implementthe RadCon
Manual? Q7

.................... Have ALARA design ..........
reviews been performed
for the currentstorage
configuration?Q7

i,ml i ill i ,i _ ii i ii i

.......... Is there a definedprocess
for determiningthe impact
of designmodificationson
personnel radiation
exposures?Q7

.......................... Determine the proximityof
the storagefacilityto other
areas and facilities.

iii i ] ii ii ,, ,Hal ,1, ii iii iiiii iiii iii ]1 ii iii
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Attachment 4
SPENT FUEL INITIATIVE

TABLE TOP DISCUSSION / WALK DOWN MATRIX

Adverse Condition - Institutional Control Failures

Conditions _r Table Top Discussion Walk Down Activities
Symptoms ..................

-Authorization Basis Is there a DOE approved........... --- -
Safety Analysis Report for
the storage facility? If so,
specify the date and
approval authority. If not,
what is the authorization
basis for Unreviewed
safety Questions? Q6

................... - -- 'Are" there Operational ..... - - .... -
safety Requirements or
Technical Safety
Requirements for the
storage facility? If so,
specify the date and
approval authority. If not,
what is the authorization
basis for Unreviewed
safety Questions? Q6

_ i] __ illll _ iiiii i i i iiii mlllll I I iIINII - Ill

Have plans for
implementingDOE
5480.22 and 5480.23 at
the storagefacilitybeen
submittedto DOE for
approval?Q6

.......................... What potential ............
environmental (e.g. Fire),
external (e.g. earthquake)
and operational (e.g.
operator error)
occurrences have been
considered that can either
initiate an accident in your
facility and/or contribute to
the progression of an
accident?

" -- ....... How has the impact Of ......................
these individualpotential
events been analyzed?

iii __ i __ iiiii _ __ roll i i __ ii ___ iiiiiiii ii

Ill Illll .... -- -- __ _ . ....... ,,,,,,,,, , 11 _ 11 _ i1! i
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Rttac,,_,ment 4

gory.............. Foreach care Of
occurrenceswhatare the
systems,structuresand/or
proceC_resthat are in
place to either prevent
and/or mitigateaccidents
that contributeto the
impairmentof safety
functionperformance?

............... Whatare the systems.(e.g,
elec'ric power,cooling
water) that providesupport
to thesesaf#tysystems
and how are they designed
and addressedin the
authorizationbasis?

-- i iii ii . ilZll mUll I I I i|

and other
relevantsafety
documentation(e.g.,
criticalityanalysis)and list
5 or 6 components
identifiedas importantto
the safetyof workersor the
publicor relieduponto
preventor mitigatean
environmentalrelease.
Tourthe facilityto
determineif thislistof
equipmentexistsinthe
facilityas describedin the
safetydocumentation.If
not, interviewthe facility
personnelmostdirectly
responsiblefor the
anomalousequipmentor
systemto determinewhen
itwas lastmodified, where
the most recentdrawuings
are, and if they are
knowledgableof the safety
documentationdescription.

iiiii ii

............ Is the currentmissionand
purposeof the facility
consistentwiththose
assumedin the
authorizationbasis?Q6

ii1,1 ii iiiiii=11 iiii
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Attachment 4_
-- ii,i i ,i i i i iiiii i , I IH,, -- i

..... Is"ihe faciiityoperating
beyond itsanticipated
c_sign life? If so has an
aginL management
programt_een
implement.)dat the facility?
Q6

........................ i iiii i ii i [ i i

Surveiiiance Programs Lookfor unexpiaineclgaps
in the log entries,notations
of deviantconditions,
indicationsthat corrective
actionshaveor have not
been implementedand
completed. Noteany
management reviewsand
approvals. Interview
responsiblemanagerson
anomalous indications.

............................ Deiermine if the
surveillancesare controled
at the OperationalSafety
Requirementslevelor
some lower level
establishedby contractor
policy.

....................... Deiermine if the basesfor
the surveillancefrequency
is explainedand if actions
are explinecland required
if a surveillanceis missed.

i i ii i i ii

Conduct of Operations Review operationslogsfor
trends or anomalies.
Determine if out-of-
spacificationreadingsare
correctedby operatorsand
analyzedto determinethe
rootcause for the out-of-
specificationcondition.

...... ..... Interviewoneo'r_o '
operatorsto determineif
they understandthe factors
that can resultinout-of-
specificationreadings.

iiii iiii i i iiii ii ii Ill
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Attachment 4
......

........ .... - Determineif repeatedOUt-
of-specification
occurrencesare referredto
,',heengineeringor
maintenanceorganizations
forcorrection,andif the
responsefromthose
organizationsistimelyand
effective.

...... - .......................... pe ted'repi_'sMaintenancePPogram Lookforre a a
ofthesame itemandfor
missedmaintenance
requirements.

...... Determine.... ifpreventative
maintenanceactionsand
intervalsarespecifiedand
thebasesexplained.

- ............... Determineif...................maintenance
personnelhavecurrent
vendordocumentationfor
keysafetyequipment,

- ....... Askmaintenance
personnelwhatthecurrent
backlogisandhow they
determinewhichitems
receivemaintenanceand
onwhatschedule,
Determineiftheclefacto
maintenancepolicyis
"operateuntilfailure'.

................. Determineifoperations
andmaintenance
personnelclosely
coordinatetheiractions
beforeperforming
maintenanceand returing
theequipmenttoservice,

EnvironmentalMonitoring ....... Determinei_"'personnel
Programs responsiblefor

environmentalmonitoring
systemsareawareof
radioactiveor hazardous
materialspresentin
storagefacilities.

ii . illll __ i -- _ i iilillll i
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i

For any unusually high
readings,determine if
there is objective evidence
available to eliminatethe
sto,3ge facilitiesas the
cau., _-.

ii i, i

Training Describe the procedures
andmethodsused to
qualifystoragefacility
operators?Q7

.......Are writtenexaminations Determine if operatorsare
and periodicretraining currentwith their training
classesrequired?Q7 requirements?

Question facility personnel
about loss of coolantor
other accident scenarios.

Occurrenc'eReporting Have any eventsat the Review occurrence report
facilityled to the releaseof for identificationof root
radioactiveor toxic cause and verifythat
materialoutsideof the correctiveaction has been
facility?Q5 implemented.

' Have any eventsat the
facilitybeen evaluatedas a
precuserto a radioactiveor
toxicmaterialrelease
outsidethe facility?.Q5

i

Has the facility
implementedany
correctiveactions based
on an evaluationof an
eventat a similarfacilityat
the siteor anotherDOE
s_e?Q5

i iiii
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ATTACHMENT 5

VULNERABIUTY DEVELOPMENT FORM (Page 1)
i i ,

I

Vulnerability # !!' Site: .Date: Facility:
'_' I ' _ i _,

J]B3;_CJLI_T'rtleof Vulnerability (Title begins by identifying/naming the inadequacy and ends
with identircation of the facility [20 words or leas|.)

ExecutiveSumm0rv of Vulnerability (- 50 words)

Block #3: Describeconditions or symptoms which portend or imply a potential ES&H
vulnerability:

Block #4; Identify adverse condition category(i) (criticality, release of fmsion product or
hazardous material, direct exposure, or institutional failure) that could result from the conditions
and symptoms listed above, and explain reasoning:

Block #_;; Identify who or what is potentially affected (environment, public health and safety,
or worker health and safety) and explain reasoning:
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VULNERABILITYDEVELOPMENTFORM (Page 2)

Vulnerability # Site:

Date: Facility:

Block #6: Describe urgency of corrective actions (if any). Use < 1 year, 1-5 years, and > 5
years). Explain reasoning:

Block #7: Additional comments, views, or plans by the Site Operations Office and M&O
Contractor:

Block #8 (Ootional): To the best of your collective abilities,describe the potential types of
consequence(s) of this vulnerabilityif left uncorrected:

Block t9 (Ootional); To the best of your collective abilities, suggest or recommendthe most
rational fix to this vulnerability:

Signature, Team Member Signature,Team Leader
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TABLE OF CONTENTS

WORKING GROUP ASSESSMENT TEAM REPORT

Preface

Executive Summary

1.0 Objectives

2.0 Identification of Facilities

3.0 Conclusions from Review of Site Team Report
3.1 Facility A
3.2 Facility B
etc.

4.0 Conclusions from Facility Walkdown
4.1 Facility A
4.2 Facility B
etc.

5.0 Summary of Vulnerabilities

Attachment 1. Draft Site Report (Question Set Responses and List of Adverse
Cond itions/Concerns)

Attachment 2. Vulnerability Development Forms

Attachment 3. Other Notes and Materials to be Determined
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Attachment 7
,,., u,, ,' ' ,', _ ' "' :_: ,, ,i , ,,,,, _ , .,,,,, llrl ' ,,. ,, ,,r ' I ,,,, , _ ,l ,,,, I,,I I ,!, ,,H,.,

FACILITY BACKGROUND FORM (Page 1)

Site: Facility:
i j ,, ill

Date: Location:

,,FacilityIn,formati0n
1-1 Classified Fuel:
1-2 Owner:
1-3 Operating Contractor:
1-4 Facility Description:

1-5 Facility Age:
1-6 Facility Mission:

1-7 Facility Future Plans:

1-8 Future ExpansionPlans:

1-9 Leak Detection in Operation:

_S,toraQe Information (Wet/Drv)
2-1 Storage Unit:

2-2 Number of Storage Units:

2-3 Fuel Units/Storage Unit:

2-4 Time in Storage:

2-5 Storage Condition:

2-6 Maximum Cask HandlingCapability:

2-7 Fuel HandlingLimitations:

2-8 S_rage Mode:

2-9 Number of Storage Locations:

2-10 Number of Storage Locations Available:
2-1 1 Lined or unlined:
2-12 Cleanup System Status:

2-13 Brief Description:

2-14 Storage Medium:
2-15 Cover Gas:

Signature, Team Member Signature,Team Leader
' , ,, ,, f ,,I,",1 , ' ............ I .... ,, H , , ,;,. ,r , ,, i,
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Attachment 7 (continued)
F_!cilitvInformation

1-1 Classified Fuel - Does this facility have in storageany fuel that is classified (Y or N)?
Pleasedo not send any classified information.

1-2 Owner - Who owns the facility (Generally,this will be DOE-HQ organization)?

1-3 Operating Contractor - What contractor operatesthe facility?

1-4 Facility Description- Providea brief descriptionof the facility.

1-5 Facility Age - How long has the facility been in operation?

1-6 Facility Mission - What is current missionof the facility?

1-7 Facility Future Plans- Are there any plans to upgradethe facility or change its mission?

1-8 Future ExpansionPlans- if any.

1-9 Leak Detection in Operation - Is there a leak detection system in operation?

Storaae Information (Wet/Dry)

2-1 Storage Unit - What is the unit the fuel is stored in - this couldbe a canister or other
container?

2-2 Number of Storage Units - How many storage units are there?

2-3 Fuel Units/Storage Unit - How many fuel units are stored in each storage unit?

2-4 Time in Storage - How long has the storage unit been in storage?

2-5 Storage Condition - Providea brief descriptionof the conditionof the storage unit.

2-6 Maximum Cask HandlingCapability- Measured intons.

2-7 Fuel Handling Limitations- if any.

2-8 Storage mode - Wet or Dry?

2-9 Number of Storage Locations- How many fixed positionsare there, or how many I4:luare
feet are available for storage, etc.?

2-10 Number of Storage LocationsAvailable- How many fixed positions are open, or how
many square leer'of space is availablefor additionalstorage?

2-11 Uned or unlined - Is the pool/canallined or unlined?

2-12 Cleanup System Status - Is the pool/canal cleanupsystem functioning?

2-13 Brief Oescdption- Pleaseexplainthe dry storage system.

2-14 Storage Medium - What is the storagemedium (cask, vault, etc.)?

2-15 Cover Gas - What is the cover or fill gas (helium, nitrogen, etc.)?
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Attachment 8

FUELSUMMARY FORM (Page I!
. H i j, ,,.,,, _ , .,H ,

Site: Facility:

Date: Location:
....... ,f,,.. i.,i i , i i ,i , |,.,i i,,,

F_jel Information

1 Fuel Name:

2 Owner:

3 Reactor Name/Reactor Type:

4 Fuel Unit/Number of Fuel Units:

5 Total Mass:

6 EOL U:

7 Total metric tons of initial heavy metal:

8 Fuel Configuration:

9 Length:

10 Fuel Compoundor Alloy:

11 Fuel Condition:

12 Initial Enrichment:

13 Cladding Material:

14 Cladding Condition:

15 Heat Generation:

Signature, Team Member Signature,Team Leader
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Attachment 8 (continued)
Fuel Information

1 Fuel Name - Providethe most commonname used, and a name that agreeswith the
Inventory of Accountabilityof NuclearMateria:s (Nuclear Materials Management
Safeguardsand Security [NMMSS]).

2 Owner - Who owns the fuel (specific DOE organizations,NuclearRegulatory Commission,
etc.)?

3 Reactor Name/ReactorType - What reactor was the fuel used in? What is the type of
reactor (PressurizedWater Reactor [PWR], gas cooled, etc.)?

4 Fuel Unit/Number of FuelUnits - What is the common unit for managingthis particular
fuel? Often this will be a fuel assembly, but may be s rod, canister, etc. What is the
numberof fuel units in storage?

5 Total Mass - What is the total mass of the fuel unit?

6 EOL U - total (Kg) - What is the total end of life (EOL) Uranium content for the fuel unit
measured in kilograms?

7 Total metric tons of initialheavy metal -

8 Fuel Configuration- What is the configuration of the fuel (e.g., 15 x 15 rod array,
concentric plates, etc.)?

9 Length - What is the lengthmeasured in centimeters?

10 Fuel Compoundor Alloy - What is the compound or alloy of the fuel (metal, UO=,etc.)?

1 1 Fuel Condition- Providea brief descriptionof condition of the fuel.

12 Initial Enrichment- What is the percent by weight of initial enrichment of Us"?

13 CladdingMaterial - What materialis the cladding (Zircaloy, StainlessSteel, etc.) with
specific alloy (Zr-4, 304L, etc.)?

14 CladdingCondition- Providea brief descriptionof condition of the cladding.

15 Heat Generation- What is the heat generationfor this fuel measured in watts/hour?
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