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EXECUTIVESUMMARY

The decision to cease all U.S. Department of Energy (DOE) reprocessing of
. nuclear fuels was made on April 28, 1992. This study provides insight into

and a comparison of the management, technical, compliance, and safety
strategies for deactivating the Idaho Chemical Processing Plant (ICPP) at
Westinghouse Idaho Nuclear Company(WINCO) and the Westinghouse Hanford
Company(WHC)Plutonium-Uranium Extraction (PUREX) Plant. The purpose of this
study is to ensure that lessons-learned and future plans are coordinated
between the two facilities.

End State. The PUREXPlant and the Uranium-Trioxide Plant (U03) will be
in a surveillance status ready for decontamination and decommissioning.
Both plants will be locked and employ normal industrial practices with
minimal electrical service for quarterly surveillance. PUREXwill
maintain only minimal canyon ventilation.

At the ICPP, fuel reprocessing systems and associated facilities will be
placed in a phased-out status (no fuel dissolution or uranium recovery)
with interface activities continuing to support waste management,
analytical, and fuel storage activities. A transition plan is being
prepared to characterize ICPP fuel processing facilities for future uses
or proceeding with decontamination and decommissioning.

While the PUREXPlant deactivation end state and the ICPP fuel
reprocessing phaseout end state are slightly different, they share the
same objective, to cease reprocessing fuel.

Technical Comparison. The original missions for the PUREXPlant and ICPP
differed significantly. The primary mission of the ICPP was to recover
highly enriched uranium, while the primary mission of PUREXwas to
recover plutonium. Consequently, there were significant differences in
nuclear fuel input and composition, physical size of the plants, and
product output. However, the plants have many similar unit operations.

The most significant difference between deactivating PUREX/UO3 and
phasing out fuel reprocessing at ICPP is that PUREX/UO]can be isolated
from other site activities while fuel reprocessing at ICPP is closely
integrated with other site activities (i.e., waste management, fuel
storage, and analytical chemistry).o

Saving Through Sharing. The greatest opportunity for savings through
. sharing is to avoid repeatingactivitiesat the two sites (i.e., sharing

lessons-learned). The ICPP staff has alreadytaken advantageof PUREX's
transition-to-standbyby establishingthe ICPP Phaseout Plan through
independentreview by WHC. However, specific activities such as using
excess chemicalsare also advantageous. PUREX has shipped excess
chemicals (specifically,aluminumnitrate nonahydrate)that were used in
the ICPP process. Other excess chemicals, such as PUREX organic, are
potentiallyusable at ICPP.
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The phaseout/deactivation plans for the plants are expected to be revised
as lessons learned and stakeholder input are received. As detailed plans
for specific activities are developed and GOCOsite exchanges occur,
additional savings through sharing are expected.

The Westinghouse Government-OwnedContractor-Operated (GOCO)committee on
facility transition,which was initiatedby WestinghouseElectric
Corporation (WEC), is a key activity to ensure that savings through
sharing occurs. The committee is made up of representativesfrom all
GOCO WEC contractorsand forms the basis for the managerial, technical,
and compliance interfaces.

Stakeholder Involvement. Westinghouse Hartford Companyand Westinghouse
Idaho Nuclear Companyare committed to involving of all stakeholders.
Currently, extensive communication efforts use local news media,
workshops, organizational meetings, and internal companymechanisms. The
continued success of these activities depends on stakeholder involvement.

vi
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1.0 PURPOSE

This study provides a comparisonof the management,technical,
. compliance,and safety strategiesfor the phaseout of nuclear fuel

reprocessingat the Idaho Chemical ProcessingPlant (ICPP) and deactivationof
the Plutonium-UraniumExtraction (PUREX)Plant. The purpose of the study is

- to ensure that lessons-learnedand future plans are shared to provide the
maximum mutual benefit.

I-I
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2.0 MANAGEMENTAPPROACH

An integratedmanagement approachhas been establishedbetween
. WestinghouseHanford Company (WHC) and WestinghouseIdaho Nuclear Company

(WINCO). The integratedmanagement approachwill ensure that lessons-learned,
future plans, and common technicalactivitiesare achieved for safe,

- efficient,and environmentallysound deactivation.

2.1 PROOECT/PROGRANPLANS

A DOE-Headquarters(HQ) approvedplan (October1992) is in place and
being used at ICPP. The PUREX/UO3 DeactivationProject Management Plan was
approvedand submittedto the U.SZ Departmentof Energy (DOE) Richland
OperationsOffice (RL) on September30, 1993. The basic content and purpose
(to cease nuclear fuel processing)are essentiallythe same in the plans.
However,because of physical facility configuration,some differencesexist in
the transitionend points. These differencesare presentedand discussed in
subsequentsectionsof this document.

The principle differenceis the close integrationof chemical processing
facilitiesat ICPP with other ongoing activities as opposed to the isolated
nature of PUREX. After the phaseout of reprocessing,the ICPP closely
approximatesPUREX in standbyexcept that future maintenanceactivities at the
ICPP will not be directed toward the restart of fuel reprocessingoperations.

2.2 ORGANIZATION

The PUREX transitionto deactivationorganizationis tailored to meet the
guidelines for a project activityas provided in DOE Order 4700.1, Project
ManagementSystem (DOE 1992). Several innovativefeatures are included to
ensure timely decision making, and stakeholderand expert overview
involvement.

The PUREX/UO3 DeactivationProjectManagement relationshipsare shown in
Figure I. Strong line authorityis provided from the Deputy Assistant
Secretaryfor Facility Transitionand Management (EM-60)to HQ (EM-64),RL,
and WHC project managers and operatingpersonnel.

• Within the PUREX organization,the three projectmanagers are assisted by
(I) a decision-makingauthoritycalled the ProjectTeam, (2) independent
technicalexperts, (3) a transitionadvisoryteam (from the Red Team), which

" providestechnicaloversight,and (4) external stakeholders,who are involved
at the RL site office level.

The ICPP organizationfollowsa more conventionalprogram (expense)
structureas ICPP reprocessingfacilitiestransition from defense production
to environmentalmanagement. This more conventionalapproach is appropriate
based on the close integrationof phaseout (transition)activitieswith other
ICPP site activities.

2-I
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WINCO management is subdivided into nine departmentsunder one president,
who is the chief executiveofficer. The departmentsare arranged in a
conventionalorganization. Line management in each department is responsible
for applicablephaseout/transitionactivitiesas well as ongoingoperations.

When phaseout activitiesare completed,WINCO will organize as
appropriateto manage the rest of the transitionprocess. The re-organization

- will provide for the management of future plant characterization,
decontamination,and ultimatedispositionof facilities in transition.
Dispositionmay includereuse by DOE, release to non-DOE users, or
decommissioning.

2.3 PROOECT/PROGRAMCONTROLSYSTEM

WHC and WINCO currentlyuse a conventionalmanagement control system
! (MCS) consistingof cost accounts,monthly status reports,milestone reporting

systems,and annual budgets.

The MCS implementedon the PUREX/UO3 DeactivationProject uses the
WHC MCS, documentedin WHC-CM-2-5,Management ControlSystem. The project MCS
provides a uniform approachto be used throughoutthe project. The primary
goal of this management system is to ensure planning and execution of this
project in a manner that is technicallysound, timely, and cost-effective.
All planning is identifiedand correlatedto the Project Summary Work
BreakdownStructure,as shown in Figure 2.

The system focuseson establishingand controllingbaselinesat the
overall project level and at the principalfunctionalorganizationlevel. The
summaryproject level baselinesare managed by RL.

Managementreports provide timely, accuratedata to provide the
contractorProjectTeam and DOE managementwith current and projected
conditions. Informationcontained in these reports is obtained from the same
database that supports day-to-daymanagementby the Project Team.
A comparisonof the two MCSs is provided in Table I. The type and number of
reportsused at both sites are similar. However, the management structures
are differentand differentmanagers and organizationsreceive and use the
reports.

. 2.4 STAKEHOLDERINVOLVEMENT

The extent of stakeholderinvolvementis based on regional interest and
" requirements. In general, the planning for stakeholder involvementfor PUREX

is similarto that for ICPP. WHC and WINCO are committed to fully
communicatinginformationto all interestedindividualsand groups. Table 2
summarizesthe communicationactivitiesfor the two companies.

2-3
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Table 1. A Comparison of ManagementControl Systems for PUREXand ICPP.

PUREX /CPP

Site Management System Report Site ManagementSystem Reporte

(Monthly) (Monthly)

• Given to RL • Given to ID

• Deactivationstatus incorporated • Phaseout status included

• Providesdata for HQ Progress • Provides data for HQ Progress
Tracking System Tracking System

Cost PerformanceReport (Monthly) Cost PerformanceReport (Monthly)

• To project manager • To Manager, ProgramsCost Control
and Budget

• Provides cost performance
• Providescost performance

• Problem/varianceanalysis
• Problem/varianceanalysis

• Incorporatedinto the Site
Management System

MilestoneSchedule Status Report Milestone Schedule Status Report
(Monthly) (Monthly)

• To projectmanager • To Manager, Planning Integration

• Baselineproject schedulewith • Baseline phaseout schedulewith
status status

• Statused DOE milestone list • Statused DOE milestone list

• Brief narrativeof current • Brief narrativeof current
scheduleposition schedule position

DOE-ID/ICPPOperations Report

• Weekly phaseout status

2-5



Table 2. Stakeholder/Project Communication.

Westinghouse Idaho Nuclear
Activity WestinghouseHanfordCompany Company

Public/LegislativeInvolvement Tri-PartyAgreementQuarterly Eastern Idaho Business/Educators
Meetings

Tri-PartyAgreementMonthly
Project and Unit ManagersMeeting State OversightCommitteeWeekly

Meetings
Washington State Historic
PreservationOffice Meetings State EPA Meetings/Tours

EnvironmentalRestorationand Snake River Alliance -r

Advisory CommitteeMeetings Meetings/Tours I

Site SpecificAdvisory Board Shoshone/BannockWorking Group '
, Meetings
o_ State and Tribal WorkingGroup

Meetings General Public Semiannual
Briefingsand Workshops

ProjectWorkshops
INEL Reporter o

INEL Outreach Offices

News Media Regional Newspapers Regional Newspapers

TelevisionNews Media TelevisionNews Media



Table 2. Stakeholder/Project Communication.

Westinghouse Idaho Nuclear
Activity Westinghouse Hanford Company Company

Employee Information The Hanford Reach (weekly WINCOmunicator (biweekly
newspaper) newspaper)

Hanford Update (quarterly) The Pulse (monthly)

All-Managers Meetings (quarterly) All-Managers Meetings
(Semi-annually)

All-Employee Meetings (annually)
All-Employee Meetings (annually) _

Total Quality Awareness Training I

Management Round Table Meetings rn
Management/Union Meetingsr_ o

, Total Quality Awareness Training _
"J Employee Assistance Program

Joint Labor ManagementQuality
Committee

Employee Assistance Program o

All-Employee Newsletter
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The success of the !CPP and PUREX phaseout/transitiondepends on whether
it is accepted by the organizationsand groups who can impact the activities.
The followingis a list of these organizationsand groups.

• Existing DOE, WHC, and WINCO organizationalstructures (e.g., the
matrixed and supportgroups who have project concurrenceor approval
authority)

• Legislatedauthoritystructure (e.g., the Washington State
Departmentof Ecology,the DefenseNuclear FacilitiesSafety Board,
and the Idaho Departmentof EnvironmentalQuality [DEQ])

• Public pressuregenerated by public advocates, advisory groups, or
public opinion.

The purpose of the activitiesoutlined in the ICPP and PUREX deactivation
plans is to accomplishthe followingactions.

• Estab_,isha common informationbase from which interestedparties
can learn about the facilities,their current status, and the
decisions that have been made and will be made as facility status
evolves.

• Inform stakeholdersabout transition-to-deactivationalternatives,
end point objectives,and the constraints,costs, and timetable
associatedwith each of these.

• Facilitatethe transfer of information,feedback, and verification
as transition-to-deactivationalternativesare evaluated, selected,
and implemented.

• Keep stakeholdersapprised of the progress of the deactivation
activities.

2.5 APPROACH TO END-STATEDEFINITION

The end-state of PUREX and ICPP fuel reprocessingfacilities are
significantlydifferent. Parts of the ICPP processingfacilitieswill remain
active to supportwaste transfers,chemical makeup, and laboratory services.
In contrast,PUREX will be unoccupiedand locked with no active systems except
limitedventilationand lighting.

2.5.1 PUREX/UO3 DeactivationProject End State

The PUREX/UO3 Plants will be passivelysafe, environmentallysecure,
unoccupied,and locked. At PUREX, there will be no active systems or
utilitieswithin the confinementstructuresexcept for minimum canyon
ventilationand lighting. A quarterlysurveillanceof the PUREX/UO3 Plants
will be performed.

2-8
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2.5.2 ICPP Phaseout End State

There will be no active fuel processing at the ICPP at the completion of
phaseout. Operations to support waste transfers, laboratory functions, and
chemical makeupwill continue in the same facilities to support ongoing
missions. A comparison of key features with PUREXis shown in Table 3.

• The facilities will be transitioned to a safe and stable shutdown
condition. Fissile and hazardous materials will be removed, although no
specific attempt will be made to decontaminate equipment or processing cells
to given contamination or radiation levels. Pipes and tanks will have been
rinsed or flushed, and the facility's uranium content will be removed and
accounted for. Maintenance needs for equipment with possible future uses will
be identified. Characterization, defined as the data gathering and
evaluations necessary for DOEto make decisions regarding decontamination,
decommissioning, and future use, will be completed. Surveillance and
maintenance activities will be performed until future disposition decisions
are made.

Table 3. End-StateKey Features Comparison.

PUREX/UO3 ICPP

Fuel processing systems inactive Fuel processing systems inactive

Industrialsecurity only Special nuclear material security
(nuclear fuel and final products
only)

Analytical laboratorydeactivated Normal site laboratory support

Office and facility space vacated Office space for support operations

No liquid effluents Limited liquid effluents for support
services

Utilities isolated (exceptlimited Normal utilities (exceptdirectly to
electricaland lighting) process cells and equipment)

Limited canyon ventilationonly Normal ventilation services

Canyon cranes shall be mothballed Access systems active
w.

2-9
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3.0 FACILITY TECHNICALCOMPARISON

The PUREXPlant (202-A Building), where the fuels are reprocessed, is a
• reinforced concrete structure that is 306 m (1,005 ft) long, 36 m (119 ft)

wide at its maximum,and 30.5 (]00 ft) high, with about 12 m (40 ft) of this
height below grade. The building consists of three main structural

• components; (1) a thick-walled concrete canyon where the equipment for
radioactive processing ts contained (in cells, below grade); (2) the Pipe and
Operating (P&O), Sample, and Storage galleries; and (3) a steel-and-transite
annex that h_uses offices, process control rooms, laboratories, and the
building services. The basic features and arrangement are shown in Figure 3.
The portion of the canyon below grade is subdivided into a row of process
equipment cells paralleled by a ventilation air tunnel and pipe tunnel through

! which intercellsolution transfersare made. The air tunnel exhausts the
ventilationair from the cells to the main ventilationfilters and stack.

A craneway for three gantry-typemaintenancecranes runs nearly the full
length of the canyon building,above the cells and pipe trench.The cranes are
used to handle cell cover blocks,remotely remove and replace process cell
equipment, and charge irradiatedfuel into the dissolvers.

The galleries contain servicepiping to the cells, samplers for obtaining
process samples, and electricalswitchgear.

The service sectionnext to the galleriesconsists of two separate
annexes. The larger annex contains the maintenanceships, offices, lunchroom,
locker room, radiationzone entry lobby, blower room, a switchgearroom,
compressorroom, centralcontrol room, and the aqueousmakeup area. The
smaller annex contains the analyticallaboratory,the headend control room,
and a switchgear room.

Figure 4 is an aerial view of the PUREX Plant that shows the main
processingbuilding (202-ABuilding)and surroundingsupporting facilities
that will be deactivated. Figure 5 is the PUREX yard plan, which identifies
major componentsof the PUREX/UO_DeactivationProject Excluded from the
project scope are the PUREX Storage Tunnel Number I and Number 2.

All processingoperations for convertinguranyl nitrate hexahydrate (UNH)
to UO3 are containedwithin two main structures. The 224-U Building contains
a set process involvingUNH concentration. The 224-UA Building contains a dry

• process,which involvesconvertingUNH to U03 powder. Buildings 224-U and
224-UA are located in the 200 West Area.

" The UO3 Plant supportsthe PUREX Plant by further processing uranium
recoveredfrom irradiatedfuel elements. UNH from the PUREX Plant is

convertedto UO3 powder at the UO3 Plant Functionsat the UO3 Plant that
supportUNH conversion to UO3 powder inciudethe following.

• Receive, store, and concentrateUNH
• Recover nitric acid to reuse at the PUREX Plant

• Package, store, and ship UO3 powder
• Dispose of waste and recoverscrap.
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Figure 3. Plan Views of the PUREXPlant (202-A Building).
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The 224-UA Building was built in 1956. The foundation is 23 m (75 ft)
long and 20 m (67 ft) wide. The floor slab and footing is reinforced concrete
15 cm to 20 cm (6 in. to 8 in.) thick. Equipment footings and supports are
reinforced concrete pier columns with steel "I" beam framing. Outside walls

• consists of insulated ]8-gauge metallic coated steel panels.

The structure, comprising 1,113 mz (11,982 ftz), is 60 m (197 ft) long,
18 m (60 ft) wide, and 18 m (60 ft) tall. The building is divided lengthwise
by a 30 cm (12 in.) -thick concrete shield wall into a gallery side and a
canyon side. The gallery side is a three-story reinforced concrete frame
structure with concrete floor and roof slabs. Exterior and interior infill
walls ace non-reinforced, 20 cm (8 in.) concrete blocks.

Figure 6 is an aecia] photograph of the UO3 Plant that shows the main
processing buildings (Buildings 224-U and 224-UA) and the surrounding support
facilities to be deactivated. Figure 7 is the UO3 yard plan that identifies
major elements of the UO3 Plant that support the UO3 Plant and are pact of the
PUREX/UO3 Deactivation Project.

The ICPP contains more than 100 facilities and support buildings located
on approximately 200 acres in Southeast Idaho. An aerial view of the site is
provided in Figure 8. Current activities include storing spent and
unicradiated fuel, managing waste, and developing and transferring advanced
new technologies. The ICPP contains seven major processesfacilities once
designated for use in part or wholly for nuclear fuels ceprocessing.

• Fluorine1 Dissolution Process (CPP-666)
• Custom Dissolution Process (CPP-627)
• Head-end Processes (CPP-640)
• Separations Facilities (CPP-60] and CPP-602 Denitcatoc)
• Rare Gas Plant (CPP-604)
• Fuel ProcessingRestorationFacility (CPP-691)
• Waste CalciningFacility (CPP-633).

A yard plan of the ICPP,which is shown in Figure 9, identifiesthe seven
facilitylocationswith hash marks.

The heart of reprocessingat ICPP is the uranium-extractionprocess,
which is primarily containedin CPP-601. A floor plan of CPP-601 is shown in
Figure 10. The process buildingcontains 29 process cells, most of which are
about 1.9 m2 (20 ft") and 8.5 m (28 ft) deep, numerous corridors, and
auxiliarycells that house equipmentand controls. The bottom of each cell is
lined with stainless steel, and most of the equipment is made of stainless
steel. Most of the processingequipment in the building is located in heavily

" shieldedcells and must be operated remotely. The entire plant was designed
with a direct-contactphilosophy,in that maintenance is performed by direct
manual contact during periodic shutdownsafter the cell and equipmentare
decontaminatedto reduce radiationfields.
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Figure 7. PUREX/UO3 DeactivationProject- UO3 Plant Yard Plan.
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Functionsof the CPP-60I SeparationsFacility include the following.

• Head-end dissolutionof aluminum and zirconium fuel
• Solventextraction (threecycles) of uranium from dissolved fuels

. • Solvent recovery
• Inter-cyclestorageof uranyl nitrate
• Denitrationof uranyl nitrate to UO3.

Three of the buildingsunder transitioncontain four head-end processes
for uranium extraction. Each contains one or more dissolutionprocess for a
differenttype of fuel. Each head-end processfeeds the extractionprocess in
CPP-601. The four head-end processesare as follows.

• Fluorineldissolutionprocess (FDP) - zirconium fuels
i • ROVER dissolutionprocess- graphite fuels
i • Electrolyticdissolutionprocess - stainless steel fuels

• Custom dissolution- small quantitiesof custom fuel.

Three additionalfacilitiesare designatedfor transition" the Waste
CalciningFacility in CPP-633, the Rare Gas Plant in CPP-604, and the Fuel
ProcessingRestorationFacility in CPP-691. Constructionon the Fuel
ProcessingRestorationFacility is not complete. The original purpose of each
facility is as follows.

• The Waste CalciningFacilitycalcined high-level liquid waste from
the tank farm to produce a granular stable waste form.

• The Rare Gas Plant recoveredkrypton and xenon gases from aluminum
and zirconiumfuel dissolutionoff gases.

• The Fuel ProcessingRestorationFacilitywas designed to replace the
fuel separationssystems currentlycontained in CPP-601.

A comparisonof PUREX and the ICPP reveals several similaritiesand
differences. Both facilitieswere used to separate and recover fissile
material from expended fuel cells using liquid-liquidextractionthrough a
series of columns. However, PUREX was designed to recover uranium and
plutonium in productionquantitieswhile the ICPP reprocessingfacilitieswere
designed to recoverhighly enriched uraniumfrom a wide variety of fuels.
This difference explainswhy PUREX is larger and designed as a canyon;
whereas, the ICPP is smaller and designed around a cell concept. For a

. technicalcomparisonof unit operationsand pertinent functionsof ICPP/PUREX,
refer to Table 4.

q

3.1 OPERATIONALTECHNICALCOMPARISON

Many similaritiesexist between ICPP and PUREX/UO3 processes and
technicalprinciples. Table 4 provides an overall comparisonof fuel, unit
operations,radiationcontaminationlevels,utilities status (at completion of
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Table 4. Technical Comparison.

FUEL

PUREX ICPP

• Composition range • Composition range
- 0.72 U23sto 2.1% Uz3searly) - Highly enrichedUz3s

0.94% Uz3sto 1.25% U23s(recent) (> 50% typically)

• Cladding • Cladding
- Zirconium (N Reactor) - Aluminum

-1-
- Aluminum (early reactors) - Zirconium

• I
- Stainlesssteel r,
- Graphite _,

0
' - Exotics (i e., ceramics)
r_ _o

UNIT OPERATIONS - DISSOLVERS =
m

• 3 Identicaldissolvers • FDP: 3 identicaldissolvers •
- Annular - (H = ]l', OD = 3') o

(H = 24' OD 10', = ) - Flourineldissolutionprocess
- Zirflex process - <I Metric ton per Charge
- 10 to 11 metric tons per charge per

dissolver • G-Cell (aluminum)

• Capacity • Electrolytic(SS)
- 10 to 30 MTU/day

• Rover (graphite)

• Custom (exotics)

• Capacity< 1 MTU/day)



Table 4. Technical Comparison.

UNIT OPERATIONS - SOLVENT EXTRACTION
PUREX ICPP

• Media" TBP/NPH • Media" TBP/N-dodecane and
hexone/menthyl isobutyl ketone

• Decon cycle feed rate- 9,000 L/hour
• Deconcycle feed rate- 600 L/hour

• Partitioningcycle (plutonium/uranium • No partitioning
separations)

• Uranium purification I
• Uranium purification m

• No PlutoniumpurificationStorage o
, • Plutoniumpurification - UNH

,.,,., _ UO3 ,.,,.,
• Storage

- UNH • Storage
- Pu(N03)4 - UN •
- U03 (U03 Plant) - U03 o

UNIT OPERATIONS- OFF-GAS TREATMENT
• Silver nitrate reactors • Rare Gas Plant

- Iodine removal - Krypton recovery
- Xenon recovery

• Deep bed fiberglass filters and HEPA
filters • HEPA filters



Table 4. Technica] Comparison•

EVAPORATORS/CONCENTRATORS AND TANKS
PUREX ICPP

• Concentrators • Evaporators
- 5 Large - 5 Small, varied

• Average concentrator • Largestevaporator
- Height = 30' - Height = 15'
- Reboiler OD = 54" - ID - 5'
- Total diameter" 25' - Steam chest diameter: l' _-_

- I

- Operating volume" 3,500 Gal - Operatingvolume: " 20 Gal m
"U

I

, • Tanks • Tanks o
- Several hundred - Several hundred _

- 1.5 to 15,000 gal - Largestvolume- 4,500 gal
- Standard 5 000 gal - Most 20 to 200 gal range (criticality

considerations)

UNIT OPERATIONS- DENITRATION °
PUREX ICPP

• UO3 Plant • UNH Denitrator(CPP-602)
- Design throughput- 34.7 MTU/day < ] MTU/day
- Continuous rotary calcining - Throughput- - 4L/hour

- Fluidizedbed
• PUREX Plant

- PuO2 weaponsgrade
- PuO_ fuels grade
- Dua_ rotary calciners
- - ] Kg/hour

f •
• p



T_h]e 4. Technical Comparison.

RADIATION/CONTAMINATION LEVELS
PUREX ICPP

• Varied (alpha, beta, gamma) • Varied (alpha, beta, gamma)

• Remote decontamination • Hands-on decontamination (external
- Concrete cells surfaces only)
- Very limited access - Stainless steel floors/liners
- Dunnage- carbon steel - Doors/hatches =:

- Dunnage: stainless steel I
• 0.3 - 300 R/hr m

• 0 - 0.4 Rlhr (with localizedfields up o

' to IO0 R/hour)b-_ rid

UTILITIES" =
m

PUREX ICPP -
0

• Steam - none • Steam - minimal change

• Water - none • Water - minimal change

• Power - limited • Power - minimal change

• HVAC - limited • HVAC - minimal change

• At completionof deactivation/phaseout.



Table 4. Technical C_arison.

UNIT OPERATIONS- SUPPORT SYSTEMS
PUREX ICPP

• Solvent recovery
• Solvent recovery

• Acid recovery (HNO])
• None

• Waste treatment
(solid, gaseous, liquid) • Waste treat_nt

"1-
0

• Filtration (HEPA) (solid, gaseous, liquid) ,rq

• Filtration (HEPA)
, • Long-term storage oO_

o_ - UO3 (UO3 Plant) • Long-ten. storage - ongoing

• Calcination (Denitration) - 1 (irradiated or uniradiated) ®_°,C
- UO3 (Complete)
- PUO2 (Complete) • Denitration o

- UOs (Ongoing for phaseout)
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to deactivationphaseout)and support systems for the two sites. The following
are key issues relative to the current status of ICPP and PUREX/UO3.

• PUREX/UO3 calcinationis complete.
,i

• ICPP (in phaseout)will completedenitrationactivities.

. • PUREX/.UO3.utilitieswill be limited at the conclusionof
deactlvat10n.

• ICPP utilitieswill change minimally at the conclusion of phaseout.

• PUREX/UO3 will be secured using the best industrialsafety practices
with no routineoccupancy.

• ICPP will require security in fuel and UO3 storage areas.

• ICPP phaseout facilitieswill be occupied by personnel.

• PUREX will use quarterlysafety surveillance.

• ICPP separationsfacilitieswill have limited changes in
surveillancestatus.

3.2 POSSIBLEFUTUREUSE

There are no anticipated future uses for PUREX/UO3 and the plants are
being deactivated in preparation for decontamination and decommissioning.
ICPP is being evaluated and characterized for possible future uses or for
decontamination and decommissioning.

The development groups at WINCOwill need additional space for
nonradioactive component testing by fiscal year 1995. By fiscal year 2000,
space will be needed for integrated pilot-plant tests of new processes. These
development activities will require more space than is currently available.
There are plans to construct a multifunction pilot plant facility or a process
demonstrationfacilityto provide areas for integratedtesting. P_'ocess
demonstrationsmight be placed in one of the transition facilitiessuch as the
Fuel ProcessingRestorationBuilding. One or more of the integratedpilot
plants may eventually be convertedto a radioactiveproduction process.

• Placementin a transitionfacilitywould eliminatethe need to construct a new
production facility. After the technology is proven, process operations could
begin years sooner than scheduled,and facility costs would be greatly
reduced.

Although most of the developmentactivitieswill be performed using
nonradioactivesimulations,the technologymust be verified with radioactive
feed (e.g., using calcine, tank farm waste, or irradiatedfuel). Radioactive
cells, which may be required as soon as fiscal year 1996, could be located in
existing facilitiesat the ICPP (e.g., the FDP cell or multicurie cell).
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Although fuel reprocessingactivitieswill end, analytical chemistry
supports several ICPP activitiesand will remain an importantorganizationas
the mission changes. Analyses will be required for (i) facility
characterizationsduring transition,(2) samplesgenerated from waste
processingoperations,and (3) developmentwork from the applied technology
developmentprograms. Analytical serviceswill be required on a regular basis
to support all of these operations.
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4.0 COHPLIANCESTRATEGIES

WHC and WINCO have similar approachesto deactivationand phaseout. The
. transitionfacilities are in compliancewith the National EnvironmentalPolicy

Act (NEPA)for their operation. Flushing activitiesthat occur during
phaseoutare considered operationalactivitiesby DOE Order 5820.2A,

, RadioactiveWaste Management. As such, they do not require additional NEPA
documentationbecausethese activitiesdo not includesignificantphysical
modifications.

Some specific activitiesat both sites may fall outside the scope of
existingdocumentation. Additionally,new NEPA documentationmay be required
followingdeactivationand phaseout. Transitionfacilitie_ at the ICPP will
be includedin the 1995 site-wideEnvironmentalImpact Statement. Final
dispositionof PUREX will be addressedby the Hanford Site Remedial Action
EnvironmentalImpactStatementand the final selectionof land use for Hanford
Site areas. It is the intent of WHC and WINCO to meet all applicable state
and federalrequirements. Where issues are raised, both sites will prepare
and reach agreementon an appropriateapproachto compliance.

4-I



WHC-EP-0693Rev. 0

I,

This page intentionallyleft blank.

4-2



WHC-EP-0693 Rev. 0

5.0 SAFETYDOCURENTATIONSTRATEGY
I

ICPP and PUREX are consistent in applying safety documentationfor
• transitionactivities. Both are using previouslyprepared operational safety

analyses to describe the facilitysafety scope. Specific variations are
described in the following subsections. The goal of the project is to provide

. safety assurancewhile avoiding unnecessaryand costly reevaluations.

5.1 CURRENTFINAL SAFETYANALYSISREPORTSTATUS

The following documents contain operational safety requirement (OSR)
informationfor PUREX.

• WHC-SD-HS-SAR-O01,PUREX Plant Final SafetyAnalysis Report, (FSAR).
Chapter 11 of the FSAR was written for an operating plant and
contains 132 OSRs in the form of 23 safety boundariesor conditions
and 109 control features. Safety boundaries provide specific values
and technical requirementswhile safety conditionsdefine
requirementsbut are not directly measurable,and control features
state what is controlledbut do not list specific values or limits.

• WHC-CM-5-24,PUREX Process ControlManual (PCM). This document
implementsChapter 11safety boundaries/conditionsand control
featuresthrough a total of 186 control feature requirementsas
limitingconditions for operation,limiting control settings,
administrativerequirements,and surveillancerequirements.

• WHC-SD-CP-OSR-O06,Applicabilityof PUREX OperationalSafety
RequirementsDuring ShutdownStandby, (ApplicabilityDocument).
This document evaluatedthe PCM requirementsto determinewhich
controlfeature requirementsare applicablewhen PUREX is in a
shutdown/standbymode. The purpose of the evaluationwas to make it
possibleto better use the plant resourcesby eliminatingunneeded
instrumentcalibrationswhile maintainingthe plant within the
constraintsof the current safety scope.

• WHC-SD-CP-RD-020,Applicationof StandardizedOperationalSafety
RequirementCriteria to PURE)(OperationalSafety Requirements,
(Split Report). Applicabilityof existing OSRs to standby

- conditionswas evaluatedusing Draft DOE Order 5480.23, The
CrosswalkDocumentationand screeningcriteria.

" The OSRs, as indicated in the sectionapplicabilitystatements,were
written for an operatingplant. The applicabilitystatements in the PCM will
be enhanced and expanded to cover the current plant status, thus reducing the
number of OSRs requiringsurveillanceduring deactivation. This action will
release plant resourcesthat can then be applied directly to completing
defined tasks.
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The PCM will be reissued as a supportingdocument and will includethe
tables that are in the current applicabilitydocument. The reissued PCM will
be maintained current to provideclear directions for implementingin facility
proceduresand tracking systems. The split report will be used as a reference
document that supplies the basis for the revised applicabilitystatements.
ApplicableOSRs will be identifiedby exception and flagged as necessary.

The current PCM requiresonly simple and easily understood revisions to a
minimum number of documents,retains the current PCM format, which is familiar
to Operations supervision,and eliminates the need to go through two document
control systems. Applicabilitystatementsare common elements of commercial
nuclear facility SARs and allow flexibilityin applying the OSRs based on the
facilityoperatingmode.

As one of the conditionsfor transfer of the facility to decontamination
and decommissioning,the PUREX Plant SAR will be reviewed and updated for
deactivation/shutdownstatus in accordancewith applicableWHC management
requirementsand procedures. Because PUREX will be a low-hazard (category3)
facility at that time, the effort will be directed primarily at updating the
descriptionof the physicalplant.

The ICCP Final Safety Analysis Report contains technical standards and
specifications(TS/S)and technicalrequirements(TRQ) for ICPP.

• ICPP Final Safety Analysis Report. Thirty-nine individual FSARs
apply to facilities/processesthat are in transition. The FSARs are
compiled in the Plant Safety Document (PSD). As new systems or
facilitieswere added to the ICPP, FSARs were prepared and added to
the PSD.

The existing ICPP FSAR, P'ant Safety Document,and the Technical
Specifications/Standardsdescribe the safety scope envelope for cleanout
operations and will not require rewrite for phaseout,except for selective
modifications. They are written to provide (1) successivelylarger margins to
the safety envelope to prevent safety limits from being exceeded, (2) limiting
conditionsfor operation, and (3) limitingcontrol settings. After phaseout,
the FSAR and implementingdocumentswill be revisedto reflect the shutdown
status of processesand equipment.

5.2 SAFETYDOCUMENTATIONFORTRANSITION

Figure 12 shows the transition unreviewedsafety question (USQ) process
used by PUREX and ICPP as a safety strategy for transition and phaseout
activities. In accordancewith DOE Order 5480.21,Unreviewed Safety
Questions, the USQ screeningprocess is used to cover phaseout/deactivation
tasks. The USQ process provides early identificationof tasks that may
requireadditional safety evaluation and analysis. The facility
administrativemanuals provide the specific requirementsfor implementationof
DOE Order 5480.21.
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5.3 KEY RISKS AND HAZARDS

The PUREXissues relative to residual organics were reviewed by the
TOMSK-I lessons-learned review team. The team's conclusions are as follows.

• The PUREXPlant SARconsiders only the operational mode for safety
scope definition.

I

• The PUREXPlant is shutdown as far as processing is concerned and
the solvent isolated in two tanks.

• The steam and acid lines are blanked.

• The only concern is mixing for sampling and temperature monitoring.

• The PUREXPlant solvent storage tanks are equipped with mixers and
temperature monitoring.

• No unacceptable risk exists because of PUREXsolvent.
i

There may be safety issues related to disposing metal solution at PUREX,
depending on the method selected for removal. At the present time, the metal
solutions are isolated in two tanks.

Once the method for removal from the plant is selected, the process
outlined in Section 5.2 will be used (safety documentation for one-time
activities) to evaluate solution removal.

The remaining risks and hazards for PUREXand UO] are typical industrial
scenarios relative to a nuclear type facility. All activities are to be
screened according to Section 5.2. There are risks and hazards (as with any
activity) but appropriate controls and reviews are in place to minimize safety
concerns for the workers, the environment, and the public.

At the ICPP, issues relative to the TOMSK-7 incident in Siberia were

presentedby a member of the review team that visited the TOMSK-7 facility.
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Figure 1]. Transition USQProcess.
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A thorough in-house review of ICPP systems identified the need to limit the
acid concentration in the hexone extraction, hexone recovery, hexone storage,
and overall rework systems to 3M HNO3. The 3 _ limit also applies to the
2/3 cycle extraction raffinate tanks. To implement this limit, the following

. changes were made to the technical requirements when organics are present in
the affected system.

, • The hexone storagesystem (T-Cell)is now limitedto 3M HNO3.

• The rework system (L Cell)is now limited to 3B HNO3.

• Sectionswere added to the basis of the technicalrequirementsto
reflect the new requirements.

Implementationis provided by the operationalrun plan and the operating
procedures. These changeswere reviewed by the TOMSK-7 lessons-learnedreview
team. No unacceptablerisks were identifiedand implementingthe new limits
is not expected to delay the ongoing phaseout.
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6.0 WASTEMANAGEMENT

Waste generated during the phaseout/deactivationfor PUREX/UO3 and ICPP
• will be managed in accordancewith DOE Orders 5400.1,General Environmental

ProtectionProgram," 5400.3,Hazardous and RadioactiveWaste Program, and
5820.A, Radioactive Waste Management,, the Resource Conservation and Recovery

, Act of 1976 (RCRA),and the WashingtonAdministrativeCode (WAC) "Dangerous
Waste Regulations,"(WAC 173-303). This sectiondescribes the handling,
treatment,and disposal of waste, and summarizesthe techniquesthat are
planned for waste minimizationduring the project.

6.1 WASTE MINIMIZATION

Waste minimizationprograms have been implementedfor phaseout/
transition. Waste minimizationobjectiveshave been incorporatedduring
planning to ensure that the waste minimizationtechniques are fully integrated
into the work. The waste minimizationobjectives for transition,which are
applied sequentiallyto the work, are as follows.

• Avoid generatingwaste
• Minimize the waste that is generated
• Recyclewhat is minimized
• Treat the waste that cannot be recycled.

Practicalwaste minimizationefforts includeeliminatingcharacteristic
hazardouswaste, segregatingwastes into compatible categories,compacting
solid waste, and concentratingdilute liquid waste. Key waste minimization
activitiesare described in the followingparagraphs.

Currently,there are 3 liquid and 13 gaseous effluent discharges from
PUREX and the UOz Plant. By projectcompletion,the liquid effluent
dischargesto the soil column and the three UO3 Plant gaseous effluent
dischargeswill have been eliminated. The 10 PUREX gaseous effluentswill be
consolidatedinto a single stream and significantlyreduced in flow.

During transition,solid waste volumeswill be minimized by incorporating
the waste minimizationobjectivesinto the transitionplan.For example, waste
will be segregatedby type to prevent category crossover, such as trash being
convertedto low-levelwaste throughcareless waste practices. In addition,

- compactingand reducing the size of the waste will reduce void space in the
waste packages.

- The generationof solid waste at PUREX and the UO. Plant will be
eliminatedafter the project is complete,except for t_e small amounts created
by surveillanceentries and maintenanceinside radiationzones.

Similarly,phaseout of reprocessingactivitiesat ICPP will result in
significantreductionof effluent emissionsand solid waste generation. The
number of effluent emission points for gaseous and liquid streams will be
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reducedby more than two-thirds and the volume of solid waste will be reduced
by approximatelytwo-thirds. A comparisonof the effluent and solid reduction
for operationaland post deactivation/phaseoutactivities is presented in
Table 5.

e

Table 5. Comparisonof Waste ManagementActivities.
.........

PUREX/UO3 ICPP Phaseout ,facilities
Activity .......

During Phaseout
Standby Deactivation operation

ii,i i i

Gaseous effluentdischarge,
number of points 13 ] 24 7

Liquid effluent discharge,
number of points 3 0 17 7

Solid volume (M)/yr) 2,400 Minimal* 345 120

*Waste generatedby quarterlysurveillanceand limited maintenance.

6-2



WHC-EP-0693 Rev. 0

7.0 SAVINGSTHROUGHSHARING

The Westinghouse GOCOcommittee on faciltty transition, initiated by WEC,
. is a key activity for promoting savings through sharing. The committee, which

is made up of representativesfrom all WEC GOCO contractors,forms the basis
for the managerial,technical, and compliance interfaces.

$

Savings through sharing is an ongoingWEC activity at WEC.Some
accomplishmentsmade by saving through sharing includethe following.

• The ICPP Phaseout Plan (reference)was reviewed independentlyby WHC
to ensure that lessonslearned for PUREX cleanout/standbywere
incorporated.

• Excess PUREX aluminum nitrate nonahydratechemicalswere shipped to
ICPP and consumed as part of the ICPP process.

• Other intersitesupport is in progress such as excess PUREX organic
use at ICPP.

Past experienceand ongoingwork such as the decommissioningand
decontaminationat West Valley Nuclear Fuel Services provides additional
opportunityfor savingsat other Westinghousefacilities. Actual savings may
take the form of reducedcost to the governmentbut may also be in the form of
improvedworker safety and reduced environmentalimpact.

The key to the successof savingsthrough sharing is the close
cooperationand communicationprovided by the GOCO committee on facility
transition. The committeeplans quarterlyinformationexchangesto foster
direct communicationbetween the DOE site contractor personnel.
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