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I. MISSIONNEED AND OBJECTIVE

A. Mission Need

A major mission of the U. S. Departmentof Energy (DOE) is the
permanentdisposalof Hanforddefensewastes by safe, environ-
mentally acceptable,and cost effectivedisposalmethodswhich
meet applicableregulations.

The Atomic EnergyAct of 1954 and the DOE OrganizationAct of 1977
directedDOE and its predecessorsto manage the defense related
nuclearwastes. Accordingly,the DefenseWaste ManagementPlan
(DWMP)was submittedby the Presidentto Congress in June 1983 in
accordancewith Public Law 97-90. The fundamentalgoal of this
plan is to end present interimstoragepracticesfor defensewaste
and to providefor permanentdisposal. To achievethis goal, the
DWMP establishedan objectiveto immobilizethe high-levelwaste
fractionof the defense-relatedwaste and transfer it to a federal
geologicrepositoryfor disposal.

The HanfordWaste VitrificationPlant (HWVP) Projectwas initiated
to immobilizethe Hanford high-levelwaste (HLW) and providethe
interimstorage in responseto this objective. The HWVP
Justificationfor New Start was approvedby the Acquisition
Executivein September1987 and forms the basis for the project.
The HWVP will vitrifythe_pre-treatedHLW into borosilicateglass,
cast the glass into stainlesssteel canisters,and store the
canisterson site until they are shippedto a federalgeologic
repository. The HWVP relationshipto the Hanford defensehlgh-
level waste disposalprocess is shown in Figure I.

To achievethe most efficientuse of availableresources,the DWMP
directeda sequentialapproachbe taken to developinghigh-level
waste immobilizationfacilitiesat the three DOE sites where
defensewaste is generatedand stored First would be the
SavannahRiver Plant (SRP), followedby a second at the Hanford
Site. The third would be a facilityto immobilizecalcinedwaste
at the Idaho NationalEngineeringLaboratory(INEL). This
approachpermitsexperiencegained at earlier sites to be applied
to the subsequentsites.

B. Objectives

The HWVP projectobjectiveis to design,construct,and operatea
facilityfor immobilizingdefensehigh-levelwaste for storageand
later shipmentto a federalgeologicrepository. Technicalobjec-
tives includeusing the DefenseWaste ProcessingFacilitydesigned
plant systemsor elements,where practical,and the exchangeand
review of informationon plants in foreigncountries,including
the applicabledesign, construction,and o_erationsdata. More
definitiveobjectivesfor quality,reliability,environmental,and
safety are provided in the HWVP ProjectManagementPlan.
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This ProjectPlan specificallycoversthe HWVP Project. The HWVP
will immobilizethe high-.levelportionof Hanford'sdefensewaste I
into borosilicate91ass. The glass will be cast into stainless
steel cylinderswhlch will be sealed,decontaminated,and stored
on site until a federalrepositoryis available. The HWVP design

is sufficientlyflexiblein size to vitrif_the high-levelfractionof the defensewastes stored in a l Hanfordwaste tanks.

The major scheduleobjectivesfor the projectare:

ActivitY Start Complete

PreliminaryDesign (TitleI) 2nd Qtr FY88 4th Qtr FY90
DetailedDesign (Title II) 2nd Qtr FY90 3rd Qtr FY94
Construction 3rd Qtr FY92 3rd Qtr FV98
OperationsTest 4th Qtr FY98 Ist Qtr FYO0
Hot OperationStart-up Ist Qtr FYO0

These scheduleobjectivesand other major activitiesare reflected
in the HWVP ProjectSummarySchedule (AttachmentA-I).

The Total ProjectCost (TPC) estimate (requiredfunds in year of
expendituredollars) for the HWVP Project is $1,778.0M. The TPC
consistsof a Total EstimatedCost (TEC) of $1,210.0M(Capital
line item funding)and $568.0Mof other projectcosts (Operating
Expenseand CapitalEquipmentNot Re'latedTo Constructlon
funding). Projectfundingrequirementsby fiscal year are shown
in the HWVP ResourcePlan (AttachmentA-2).

C. DefenseWaste ManaqementInteqration

The DWMP is a nationwideprogramto end the present interim
storagepracticesfor defensewaste and providefor permanent
disposal. As part of this overal!program,high-levelwaste
immobilizationfacilitieswill be constructedand operated at the
SRP, HWVP, and INEL. Since these facilitiesare being designed
and constructedsequentially,manaqementexperienceand
design/constructioninformationgained at SRP can be used in the
design/constructionof HWVP. Experienceand informationfrom both
SRP and HWVP can then be used to supportINEL. This approach
providesa degree of uniformityfor the HLW immobilizationpart of
the DWMP.

The HWVP is an integralpart of the HanfordSite Tank Waste

RemediationSystem as depicted in Figure i. The Tank WasteRemediationSystem formulationand baseliningis currentlyin
progress,based on the Secretarydirectionof December20, 1991.
The DOE RichlandField Office (RL),AssistantManager for Tank
Waste Disposal providesprogramoversightfor the HWVP Projectand
manages the supportingwaste pretreatmentand grout programs.
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II. TECHNICAL PLAN

The Hanford defense waste is stored in underground tanks and may exist
as sludge, crystalline salts, and supernatant (liquid fraction overlying
the sludge and/or salts) liquid. Existing low-level waste is
transferred directly to the Grout Treatment Facility for processing into
grout and permanent disposal on site. For defense waste that can not be
disposed of as low-level waste, pretreatment to separate the waste into
high and low-level waste fractions is planned. Following pretreatment,
the high and low-level wastes will be stored temporarily in double_shell
tanks. HWVP will process the high-level waste into borosilicate glass;
the Grout Treatment Facility will process the low-level waste into
grout. This process is depicted in Figure I.

Borosilicate glass was selected as the preferred waste form based on
resistance to leaching under anticipated conditions, ability to accommo-
date a wide range of waste compositions, and suitability for large scale
vitrification operations. Borosilicate glass is also preferred because
there is less process complexity, fewer developmental requirements, and
lower programmatic costs than other waste forms. Use of borosilicate
lass at.HWVP will also allow the project to rely upon technology and

efense Was e Procssinnf°rmatl°ntgalnedefr°mgtheFaciIWestityValleY(DwPF)Dem°nstrati°nexperience.Project (WVDP)and

The vitrification process will be initiated by transferring pretreated
high-level waste from double shell tanks to the HWVP. The waste will be
treated with chemicals, concentrated, and mixed with glass frit. lt
will be converted into borosilicate glass in a liquid-fed ceramic melter
at a production rate of 220 pounds of vitrif_iedwaste per hour. The
molten glass product will be cast into stainless steel canisters and
stored on-site pending shipment to a federal waste repository. This

_r_cess is depicted in Figure 2 and described in more detail in Section

A. HWVP Plant Description

The HWVP will be located in the 200 East Area of the Hanford Site
to the southwest of B-Plant. The HWVP site has access to existing
railroads, utilities, and the pipelines that are connected to the
tank farms. The site does not require extensive clearing or
grading. The site has the potential for future expansion if
considered necessary. A site evaluation study was performed and
the recommended site approved by RL on September 24, 1987.

The Plant will consist of buildings that will house the
vitrification process, glass canister storage, and the process and
facility supporting systems. The facilities will p.rovidefor
remote operation and maintenance of the vitrificatlon process with
appropriate biological shielding for operator safety. Heating;
ventilation, and air conditioning (HVAC) systems will proviae _
additional confinement barriers to limit the potential spread of
radioactive contaminants. Glass caniste_ storage facilities will
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be designed for temporarystorageof vitrifiedwaste canistersand
other HLW forms.

A.I. Plant FacilitiesDescription

The vitrificationbuildingwill be a reinforcedconcrete structure
desig1_edand constructedto DOE criteriafor tornado and seismic
resisl.ance,radiationprotection,and other requirements, lt will
containremotelyoperatedmechanicalprocesscells and appropriate
supportservices. The processcells are located in the central
portionof the building,surroundedby the operatinggalleriesand
servicecorridors.

The canisterstora_lebuildin_Iwill be used to receiveand store
canistersfilledwlth vitrifiedwaste. These canisterswill be
sealed,decontaminated,and the contentsfully documentedand
reparedfor shipmentto the federalrepositoryprior to storage.
he canisterstoragebuildingcould also be used for storingthe
cesium/strontiumcapsules;however,DOE would conduct an
appropriateNEPA review should it proposesuch use.

The vitrificationbuildingfiltrationsystem is designedto ensure
that airborneradioactiveparticulateconcentrationsare as low as
reasonablyachievableand do not exceedre_lulatoryrequirements
during normal,abnormal,accident,and Deslgn Basis Accident (DBA)
conditions. The vitrificationbuildingis physicallyseparated
into four ventilationzones with the HVAC systemsestablishingand
maintainingdifferentair pressuresin each zone This pressure
differentialensuresthat air flows from zones of lower potential
for contaminationto zones of greaterpotentialfor contamination.

Water and steam requiredto supportthe facilityare available
near the HWVP site. Main 13.8KVpower will be providedto the
site. Standbyand uninterruptiblepower supplieswill be provided
within HWVP.

The switchgear/generatorbuildingwill house switch-gearto

distributepower to the facilityelectricaldistribution_{stem.This buildingalso houses the standbygeneratorswhich wi supply
power to supporta safe and orderly shutdownof the facility
followingloss of normal power.

An office building,controlroom, and other facilitieswill be
rovidedto supportthe HWVP operations. Entry to the process
uildingwill be controlledthroughregulatedaccess control. A
loadingarea adjacentto the supportbuildingwill be used to
supportshipmentof all suppliesand materialsexcept for
radioactivematerials.

Cold chemicaland utility systemsand personnelsupportservices
will be locatedin buildingsadjacentto the vitrificationbuild-
ing. Secondarywastes from the processand process supportopera-
tions will be treatedwithin the HWVP in accordancewith RCRA. I
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The project will provide all of the utility services connections,
the land improvements that are needed for the HWVP buildings, and
property protection during construction During HWVP operations,
security will be provided by the existing 200 East security
systems.

A.2 Plant Process Description

The HWVP process consists of five major activities including feed
preparation, vitrification, canister handling, waste handling, and
off-gas treatment.

Feed slurry is transferred to the HWVP via underground, encased
transfer lines monitored by leak detection systems. The feed is
concentrated by evaporation and mixed with glass frit, chemical
additives, and internally recycled waste to yield a concentrated
melter feed slurry.

The melter feed slurry is continuously fed into a ceramic-lined
electrically-heated melter. The water and volatile components are
driven off, and the remaining components form a borosilicate glass
pool. Molten glass is poured into stainless steel canisters (10
ft long by 2 ft in diameter) where it cools and solidifies.

After cooling, the canister is plugged and decontaminated. Smear
tests are performed to ensure adequate decontamination. A cap is
then seal welded in place and the canisters moved to the canister
storage building by a shielded canister transporter.

Equipment is provided to collect and treat all radioactive wastes.
The liquid high-level waste fraction is concentrated and recycled
for incorporation into glass. The low-level waste fraction is
returned to the Hanford Site tank farms for treatment.

Melter off-gas (MOG) is treated with a scrubber and multiple
stages of f11tration. Vent gas from other process vessels is
treated in a second scrubber/filtration train that also provides
backup treatment to the MOG.

The equipment associated with these activities is remotely operat-
ed and mainLained and is located within cells in the vitrification

building. The canyon crane, with bridge mounted closed circuit
televislon, will service the entire vitrification building canyon
providing access to all operating and maintenance cells, as well
as the crane maintenance area and railroad weil. The vitrifi-
cation processes and support operations will be controlled by a
computerized distributed control system.

B. Technoloqy

The HWVP vitrification process and plant design are based on 17
years of vitrification process development, over 40 years of
experience in the design of plants for remote radiochemical pro-

7
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cessing, and the processdesign and plant constructionexperience
of the DWPF and WVDP via an aggressivetechnologyexchange
program. Adjustmentsare being made, as appropriate,to
accommodateuniquecharacteristicsof Hanfordhigh-levelwastes.

Processfeasibilityand confidencein the completedpreliminary
design of HWVP was enhancedthroughprocesstests and development
of a referenceglass waste form for neutralizedcurrentacid waste
(NCAW). However,additionaltechnicalissuesneed to be resolved
to supportthe final design,waste form qualification(WFQ),and
plant operation. These issues and plans for their resolutionhave
been documentedin the HWVP AppliedTechnologyPlan. For each of
these issues,the requireddevelopmentand testing,togetherwith
the cost and schedule,are identifiedby fiscalyear. The plan
also describeshow HWVP technologytasks are linkedto the design
and to other Hanfordsite waste managementactivities.

C. RequlatoryCompliance

This projectwill complywith all applicablefederal,state, and
I local environmentallaws and regulations,for gaseous, liquid,and

solid effluents,such as the Clean Air Act, Clean Water Act,
ResourceConservationand RecoveryAct (RCRA),and the State of
WashingtonDangerousWaste Regulations. The Projectwill also
complywith environmentally-relatedlaws and policiessuch as the
EndangeredSpeciesAct, ArcheologicalResourcePreservationAct
and the NationalEnvironmentalPolicyAct (NEPA). HWVP will also
producea waste form that meets the waste acceptancecriteriafor
vitrifiedwaste issuedby the DOE's Office of CivilianRadioactive
Waste Management. Permitsand approvalswill be obtained in
accordancewith the requirementsof applicablelaws and
regulations.

C.1 Environmental

Based on the HWVP design and a review of the applicablestatutes
and regulations,environmentalpermitsand/or approvalsfor the
HWVP have been identifiedand are discussedbelow.

The high-levelwaste processedby the HWVP will be designatedas a
mixed waste primarilybecauseof the heavy metals content. Since

I the hazardousportionof the mixed waste falls under RCRA
jurisdiction,a permit from the WashingtonState Departmentof
Ecology (Ecology)is requiredto operatethe HWVP. The RCRA Part
A PermitApplicationwas submittedto EPA and Ecology in May 1988.
The RCRA Part B Final FacilityOperatingPermitApplicationwas
submittedto EPA and Ecologyin July 1989. In April 1992 Ecology
granted interimstatusfor the initiationof construction.
Submittalof the final permit applicationis anticipatedat the
end of the HWVP design effort.

On the basis of the currentdesign,the projectednon-radioactive
gaseousemissionsfor constructionand operationof HWVP indicate

8
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that a Preventionof SignificantDeterioration(PSD) permit will
not be requiredto complywith the Clean Air Act. A Notice of I
Constructionfor _otentialtoxic air emissionswill be required. I
For radioactiveair emissions,an analysisof the Best Available
RadioactiveControlTechnology(BARCT)is being preparedto comply
with the WashingtonState Departmentof Social and Health Services
(DSHS) requirementsfor Air EmissionSource Registration. A New
Source Review (NSR)will be performedby the Benton-Frat_klin-Walla
Walla CountiesAir PollutionControlAuthorityand Ecology. The
permit applicationand approvalto constructrequiredunder the J
Clean.AirAct was submittedto the appropriateregulatory i
agencles.

Wastewaterdischargeswill not require a permit under applicable I
provisionsof the Clean Water and Safe DrinkingWater Acts. As I
presentlydesigned,the wastewaterwill be recycledor treated and
dischargedto the TreatedEffluentDisposal Facility(an NPDES
permittedfacility).

Compliancewith the EndangeredSpeciesAct, Bald and Golden Eagle
ProtectionAct, and the Fish and Wildlife CoordinationAct have

• been evaluatedand it has been concludedthat no specificpermits
or approvalsare required. A preliminarysurveyof the site,
requiredby the ArchaeologicalResourcesPreservationAct, was
conductedin 1987 to identifyany evidenceof archaeological
resources. No such evidencehas been identifiedat the HWVP site.
If evidence uncoveredduring constructionsuggeststhe need, or if
additionalacreageis required,additionalsurveyswill be
conducted.

The DOE/EIS-0113,Final EnvironmentalImpactStatementon Disposal
of HanfordDefenseHigh-Level,Transuranic,and Tank Waste (HDW-
EIS) providedthe NEPA documentationfor HWVP. The final HDW-EIS
was issued in December1987 and the HDW-EISRecord of Decisionwas
issued in April 1988. The Record of Decisionrequired
environmentalevaluationprior to start of construction. A Record
of Memorandumdated April 1992 was preparedto cover the site
preparationconstructionactivities. A LimitedScope Supplemental
Analysishas also been preparedwhich coversthe constructionof
the CanisterStorageBuildingand supportingconstructioneffort.
Since the values used in the HDW-EISwere extremelyconservative,
no significantdifferencesfrom the impactidentifiedin the HDW-
EIS are anticipated. As a result,a SupplementalC.2 Analysis has
been preparedthat covers the vitrificationbuildingand the _
remainderof the plant. Projectchanges, includingthose to plant
design, safety analyses,and effluentreleasedata, will be
evaluatedthroughoutprojectdevelopment,construction,and prior
to operationto verifythe resultingpotentialenvironmental
impactsare adequatelyboundedby HWVP analysesin the HDW-EIS.
This continuingverificationprocesswill form the basis for
determiningwhethersupplementalNEPA documentationfor the HWVP
may be required.

|
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C.2 Safety

The HWVP Projectwill complywith all applicableDOE policies,

I orders,and requirementspertainingto safety. The responsibility
for developingand implementingan effectivesafetyprogrambegins
at the line managementorganization. This responsibilityincludes

' establishinga work environmentthat encouragesindividual
awareness,participation,and responsibilityfor safety. This
approachestablishessafetyas a high priority,encouragesactive
review and participationin the safety process,and asslgns
accountabilitythroughoutall levels of the projectorganization.

I The HWVP PreliminarySafetyAnalysisReport (PSAR)was prepared inaccordancewith NuclearRegulatoryCommission (NRC)Regulatory
Guide 3.26 and is based on technicalinformationcontalnedin the
ReferenceConceptualDesign,PreliminaryDesign,.and Detailed
Designcompletedto date. The PSAR was revie_ Dy wes_ingnoqse
HanfordCompany (WHC),RL, Los Alamos National Laboratory,and a
DOE-Headquarters(HQ)Office of EnvironmentalRestorationand
Waste Management(EM_ TechnicalReview Group prior to DOE-HQ
approvalin April 1992. The HWVP Projectwill annuallyrevise the
PSAR, incorporatingprojectchangesthat impact the PSAR. An
addendato the PSAR will be preparedaddressin9the safety issues
relatedto storingcesium/strontiumin the canisterstorage
building

The Final Safety AnalysisReport (FSAR)will be preparedand
issuedbased on technicalinformationcontainedin the Detailed
Design (Title II). lt will be revisedon the basis of the as-
built informationdevelopeddurin9 constructionand acceptance
testing. The FSAR reviewcycle wt11 provideadequatetime for an
independentreview by DOE-HQ. Acceptanceand approvalof the FSAR
is dependentupon resolutionof all outstandingreviewcomments
after acceptancetestingcompletionand prior to the start of
facilityoperations.

The HWVP start-upand operationscontractor,WHC, will performan
operationsreadinessreviewprior to facilityoperations. The
reviewresultswill be formallydocumentedby the contractor's
ReadinessReviewBoard (RRB). RL will conductan independent
operationsreadinessreviewand approvethe contractor'sRRB
report.

C.3 Waste Form Qualification

Waste Form Qualification(WFQ) activitieswill be completedto
ensurethat the canisteredwaste form to be producedby HWVP will
meet DOE waste acceptancespecificationsfor shipmentto, and
disposal in, a federalrepositoryfor high-levelwaste. Since the
geologicrepositorywill be an NRC licensed facility,it is
anticlpatedthat certainaspectsof the WFQ activitieswill come
under the reviewof the NRC. The HWVP compliancestrategieswere
developedon the basis of the Waste AcceptancePreliminary

10
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Specificationsfor DWPF. These strategieswill be modified
slightlyto addressrevisedspecificationswhich will apply to
HWVP.

Compliancedocumentation,to be preparedby HWVP in accordance
with the waste acceptanceprocessdefinedby DOE, will includethe
Waste Form and CanisterDescription,Waste CompliancePlan, Waste
QualificationReport,and productionrecords. Activitiesat HWVP
to supportthis effort includedevelopmentof processand product
models, identificationof requiredproductcharacteristics,and
laboratoryand bench-scaleproductionand testingof radioactive
glass to confirmthese models. A WFQ Plan has been preparedand
will be updatedto define these activitiesin _reaterdetail. The
HWVP Projectexpectsto benefitfrom the technlcalapproaches
being developedby DWPF and WVDP to supportWFQ.

C.4 QualityAssurance

As requiredby DOE Order 5700.6C,HWVP Projectparticipantswill
develop and implementquality assurance(QA) programs.

The vitrifiedwaste that will be producedby HWVP will ultimately
be sent to a licensedfederalgeologicrepository. As a result,
HWVP will be requiredto certifythat the vitrifiedwaste that it
producesmeets the waste acceptancespecificationestablishedby
the federalgeologicrepository. The geologic repositoryprogram
has establishedrequirementsfor the QA programthat apply to work
associatedwith the waste form certificationand has documented
these requirementsin the Office of CivilianRadioactiveWaste
ManagementQualityAssuranceRequirementsDocument (DOE/RW-0214).

In responseto this document,the HWVP Projecthas developeda QA
programthat implementsboth the requirementsof NQA-I and DOE/RW-
0214. The projectparticipants,includingthe Vitrification
ProjectOffice (VPO),have preparedQualityAssuranceProgram
Descriptions(QAPD)or Plans to describehow these QA requirements
are implemented. Although the VPO is responsiblefor
implementationof these plans,many of the QA functionsare
delegatedto other projectparticipants. VPO will, however,
retaln responsibilityfor ensuringthat the requirementsare met
through audits and surveillances.

D. Work BreakdownStructure

Consistentwith this ProjectPlan, a ProjectSummaryWork Break- I
down Structure(PSWBS),AttachmentA-3, has been developed. The
PSWBS, supportedby a Dictionary,will be controlledby the RL VPO
ProjectManagerand will be used for the developmentand control
of all projectactivities,includingplanning,estimating,budget-
ing, scheduling,cost collection,progressstatu and reporting,
as describedin Section IV, "ManagementApproachsA.

11
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III. RISK ASSESSMENT

This sectionaddressesthe aspectsof technical,schedule,and cost
risks directly relatedto the constructionof the permanentplant
facility. Fundingsupportcan directly impactthe cost and schedule
risk factors, lt is also importantto realizethat the indirect
(expense)activitiesof Research& Development(R&D) and managementcan
affect the risk factorsif their fundingprofilesare not supported.

A. TechnicalRisk

The technicalrisk associatedwith the HWVP is being addressedin
two major areas. First,hot operation(operationusing radwaste)
is scheduledto begin in FY 1994 for the DWPF and FY 1996 for the
WVDP. By usin_ technologyand experiencegained from these
plants,HWVP wt11 be able to incorporate,early on, the compatible
elements of their designs.

Second,technicalissuesunique to the HWVP that are associated
with feed characteristics,design requirements,permitting,waste
form qualification,and plant start-upand operationhave been
identified. The plans for resolvingthese issuesare being
implementedin accordancewith the HWVP AppliedTechnologyPlan.

Engineeringstudies,appliedtechnologydevelopmentactivities,
ConceptualDesign, PreliminaryDesign (Title I), and Detailed
Design (Title II) performedto date indicatethat the HWVP can be
designed,constructed,and operatedusing existin9 technologywith
a small amountof cost and schedulerisk. A prellminaryhazards
analysishas indicatedthat there are no major safety issueswhich
could adverselyimpactthe projectthat are not being addressedby
the specificengineeringdevelopmentstudies. Environmental
studiesto date have shown that no substantialenvironmental
impactswill result from the constructionor operationof the
facility.

Recentoccurrencesin the HanfordSite waste storagetanks and
delay in the start-upof the SavannahRiver Plant vitrification
facilityhave raisedquestionsabout the plans to treat Hanford's
high-leveland transuranic(TRU) tank waste. As a result,a risk
assessmentwas performedto identifythe technicaland
programmaticuncertaintiesand to quantifythe attendantrisks
proposed by the tank waste remediationprogramto human health and
the environment.

All major tank waste disposalprogramelementswere addressedin
the risk assessmentincludingwaste characterization,Tank Farm
upgrades,retrieval,pretreatment,and vitrificationof the high-
level waste fraction. In addition,the capabilityof the HWVP to
processsingle-shelltank (SST) wastes and cesium and strontium
capsuleswas addressed.

12
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No significanttechnicaluncertaintieswill impedethe start of
constructionor hot start-upof HWVP. There is sufficientwaste
feed to supportstart-upand approximatelyfive years of
continuousoperation. Beyond that, furtherdevelopmentof
pretreatmentprocessesis requiredto assure continuousfeed to
the plant. There is also a questionconcerningthe capacityof
the plant to processthe expectedvolume of tank waste, now that
planninghas been expandedto includesingle-shelltank waste.
These areas of uncertaintyare being investigatedthrough
additionalengineeringstudiesbut do not affect the potential
viabilityof the HWVP.

The HWVP will also be capableof supportlngfutureprocessimissionsbecauseof the inherentflexibiity designed into _Re
plant and the processingoptionsavailablefor preparingthese
materialsfor vitrification.

B. ScheduleRisk

Projectschedulesare based on the completedPreliminaryDesign,
DetailedDesign performedto date, DWPF experience,and experlence
on other major DOE projects. The currentscheduleobjectivesare
reasonableand attainableprovidedthat requiredfiscalyear
funding is authorizedto supportthe compressedscheduleand there
are no major changesto the HWVP technicalscope from ongoing
HanfordTank Waste RemediationSystem (TWRS)evaluations. As a
result,the HWVP schedulerisk is assessedas low pending the
completionof the TWRS evaluationsand rebaseliningefforts,which
are being accomplishedin accordancewith the TWRS DecisionPlan.

As the projectmoves forwardthroughthe DetailedDesign phase,
better definitionof the projectwork scope will be developed.
This will allow work plans, includingnetwork logic diagrams and

integratedresourceloaded projectschedulesto be updated and;evisedas necessary. The integratedwork plans include
permitting,safety analysis,and other supportactivitiesthat can
impactma3or milestonedates. Criticalpath scheduleanalysis
will be utilizedto minimize schedulerisk.

C. Cost Risk

The estimatedcapitalcost (TEC) for the HWVP Projectis $1,210.0M I
escalatedover the constructionperiod. This estimateis based on
RevisionF of the PreliminaryDesign Cost Estimate(PDCE_ for the
project,the known characterof the process,currentDWPF costs
and experienceon severallarge constructionprojects recently
completedat Hanford and other DOE sites.

A DOE-HQ IndependentCost Estimate(ICE) review of the PDCE,
RevisionB was completedin FY 1990. A DOE-HQ validationreview
of the $1210.0MTEC and PDCE basis was conductedin May 1992.
AdditionalICE reviewsof major constructionand procurement
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packagecost estimateswill be scheduledand performedto support
the approvalof phased constructionKey Decisionsfor the HWVP
Project.

Baselinecontrolswill be appliedto ensure that changesto the
projectcost baselineare minimized. Cost performancereporting
will provide informationthat can be used by projectmanagementto
controlcosts. These collectivelywill minimize the cost risk°
Value engineeringusing cost optimizationstudieswill also be
performedand will contributeto minimizingthe cost risk.

IV. MANAGEMENTAPPROACH

A. Organization

The DOE and HWVP Projectparticipantorganizationalrelationships
and functionalresponsibilitiesare deplctedon AttachmentsA-4
and A-6.

The AssistantSecretary,Office of EnvironmentalRestorationand
Waste Managementis the Outlay ProgramManager for the HWVP
Projectand has full responsibilityfor approvalof key project
decisionsnot reservedfor the AcquisitionExecutive. The DOE-HQ
Directorof Waste ManagementProjectsDivision has been assigned
programmanagementresponsibilityand is accountablefor overall
rogram success. Projectresponsibilityhas been assignedto the
OE-HQ VitrificationProjectsBranch. The HWVP ProgramManager,

within this Branch,serves as the focal point for coordinatingthe
HWVP Projectactivitieswithin DOE-HQ.

The principalresponsibilitiesof the DOE-HQ ProgramManager are-

• Provideguidanceon programmaticand functionalrequirements
which the project is to satisfy,includingQA activitiesand
significantchangesthereto.

• Establishand controlthe overallscope, cost, and schedule
envelope for the project.

• Obtain DOE-HQ approvalof the ProjectPlan, and changes
thereto, and concur in the ProjectManagementPlan.

• Obtain requiredDOE-HQ approvalfor.changesto all DOE-HQ
controlledmilestonesand Key Decislons.

• Monitor and maintainoverviewof projectactivities,costs,
schedules,and status throughmeetings,reviews,and reports
to ensure that projectperformance,quality,cost, and
scheduleobjectivesare being met.
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• Implementthe waste acceptanceprocessactivitiesthrough
the VitrificationProjectsBranch of the Office of Waste
Operations,supportedby the high-levelwaste lead office.

• Act as the DOE-HQ contactfor the project and ensure that
all requiredDOE-HQ activitiesfor this project are
accomplished.

The RL Manager has overall responsibilityand authorityfor the
managementof the HWVP Project. This responsibilityand authority
has been delegatedto the Office of AssistantManager for Tank
Waste Disposal (AMD)within the Office of Deputy Manager for
EnvironmentalRestorationand Projects. The VitrificationProject
Office (VPO)has been establishedwithin the AMD. The VPO Project
Manager, R. W. Brown, is responsiblefor providingday-to-day
managementof the project (seeOrganizationChart, AttachmentA-
S).

The VPO ProjectManager'sresponsibilitiesincludethe following:

• Maintainthe ProjectPlan and ProjectManagementPlan.

• Obtain authorizationfor expenditureof funds.

• Controlthe project'sperformance,includingcompletionof
RL milestones.

• Act as focal point within DOE for projectcommunications,
includingprojectdirectionand supportingdevelopment
programdirection,and communicationswith contractors.

• Controlprojectquality,cost, and schedule.

• Conductprojectmanagementmeetings.

• Inf_rmDOE-HQ of significantdevelopments,includingnon-
conformingperformanceand correctiveactions.

• Submitprojectwork scope, budget,and schedulereportsto
DOE-HQ.

• Establishthe ProjectMaster Schedule. Identifymilestones
that requirethe ProjectManager'sapprovalto.chan_e.,^and
which supportthe projectmilestonesapproveoDy UUL-Nq.

• Review and acknowledgeall changeswithin the authorized
scope (engineeringchange orders)and approveall changesto
the scope (clientchan_e orders)within the thresholds
establishedby the Project.

• Manageprojectcontingencyas specifiedin SectionX,
"ProjectCharter."
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• Ensure integrationof the HWVP Projectwith the RL Tank
Waste DisposalProgram.

The VPO ProjectManagerwill retainresponsibilityfor the review
and approvalof the HWVP QualityAssuranceProgramDescription.
The RL Managerwill retain responsibilityfor the review of the
Safety AnalysisReports.

As indicatedin AttachmentA-4, the VPO uses matrix supportfrom
the other RL Officesand Divisionsin order to achievethe mission
objectives.

The RL EnvironmentalRestorationDivisionwithin the Office of
AssistantManager for EnvironmentalManagementprovidesenviron-
mental regulatorysupportfor the HWVP Project.

The RL TreatmentProgramDivision ITPD) is responsiblefor the RL
tank waste disposalprogramwhich includesthe HWVP and facilities
for pretreatmentof waste to be vitrifiedin the HWVP. The TPD
providesprogrammaticoversightfor tank waste disposal activities
and has responsibilityfor the approvalof the HWVP Functional
Design Criteriaand any changesthereto. The TPD is also
responsiblefor providingthe Waste CompliancePlan, waste
characterization,and pretreatingthe feed streamfor HWVP.

i The Office of AssistantManager for Administrationprovidesthe
businessmanagementmatrix supportfor the project. The Procure-
ment Divisionis responsiblefor overseeingall of the procurement
activitieson the project,includingestablishmentof a Business
StrategyGroup to review acquisitionstrategyand providerecom-
mendatlonsto the ProjectManager. The FinancialManagement
Division and Plans & Budget Divisionprovidefinancialand budget
supportto the project.

Four major contractorssupportthe HWVP Project. The Westinghouse
HanfordCompany (WHC),HWVP ProjectOffice,is the Integrating
Contractor (IC)ana will have responsibilityfor QA, regulatory
compliance,start-upand operations,and project integration
includingbusinessmanagement,appliedtechnology,and engineering
and technicalmonitoring. The VPO ProjectManagerwill provide
overallcoordinationof project activitiesthroughthe IC. The IC
will coordinateand integratethe activitiesof the Architect/
Engineer (A/E),GeneralConstructionContractor(GCC),and the
TechnologyDevelopmentContractor(TDC).

The relationshipbetweenHWVP contractorsand a summaryof their
- functionalresponsibilitiesis presentedin AttachmentA-6. Fluor

Daniel, Inc. (Fluor)was selectedas the A/E to providethe design
services. Fluor is responsiblefor FacilityConceptualDesign,
PreliminaryDesion (Title I), DetailedDesign (TitleII_, and
engineeringand inspectionduring constructlon(TitleIII).
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Constructionand procurementserviceswill be performedby United I
Engineersand Constructors-Catalytic,Inc. (UCAT). UCAT has the
overallresponsibilityfor mana_Ingthe constructioneffort. This
includesmanagingthe conscructloncontractors,performingall
procurements,performingwork with their own forces,and
accomplishingall other relatedmanagementactivitiesnecessary
for constructingthe facility.

As the TDC, PacificNorthwestLaboratory(PNL) is responsiblefor
the technologydevelopmentnecessaryto establishthe basis for
the vitrificationprocessand to meet the requirementsof the

Waste AcceptanceSpecifications. PNL also has the responsibility Ifor developingand coordinatingthe integratedtechnologytesting |

program.

Independentorclanizationshave been, and will be, requestedto
evaluatecertaln aspectsof the project. Under the RL General
Su_i_ortServicesContract,Stone & WebsterEngineeringCorporation
will be tasked,as required,to provideprojectmanagementand
technicalsupportservicesin supportof the HWVP.

The HWVP ProjectManagementPlan includesadditionaldetail on the
organizationalrelationshipsand responsibilities,interfaces,
controls,and reportingrequirementsfor the HWVP Project.

B. Pr__r.iectControl

The VPO ProjectManageris responsiblefor overallcontrolof the
project, includingcost/schedulecontroland controlof design and
construction. The projecthas implementeda managementsystem
which utilizes both projectbaselineand changecontrolmanagement
procedures. This systememploysa set of methods and procedures
for organizing,planning,monitoring,and controllingthe project
scope,schedule,and cost. This "closed-loop"system for genera-
tion and feedbackof data focuseson the followingthree related
baselines"

I. The technicalbaselinedefinesall the functionalaspects,
includingthe work to be done, requirementsto be satisfied,
methods to be used, and qualityto be attained. The primary
technicalbaselinedocumentsare the FunctionalDesign
Criteria,TechnicalData Packages,PreliminaryDesign media,
and DetailedDesign media. Documentssupportingthe techni-
cal baselineinclude,but are not limitedto, the Systems
EngineeringManagementPlan; QualityAssurancePlans; Test &
EvaluationPlans; Environmental,Safety and Health
ProtectionPlans;ConfigurationManagementPlan; and other
documentsthat interfacewith these documents.

2. The cost baseline includesall cost-relatedaspectsof the
project, includingthe cost of each work breakdownstructure
element and the relatedfundingrequirements.
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3. The schedulebaselinecorrelatesall time-relatedaspectsof
the project,includingsequence,relationship,and duration
of HWVP activities,and the start and completiondates.

Change control is governedby RL and HWVP Projectbaselinecrla,jge
control procedures. These proceduresprovidethe detailsrelated
to changecontrolthresholds,approvaland concurrence
requirements,and change log documentation. AttachmentsA-9 and
A-lO identifythe cost, schedule,and technicalsummarybaseline
informationand approvalauthoritythresholds. Authorityfor
change control is vested in ChangeControl Boardswhose membership
and activitiesare covered by these procedures.

The HWVP Projectuses earnedvalue methods of monitoringand
controllingprojectperformancethat meets the requirementsof DOE
Order 4700.1,"ProjectManagementSystem." The PSWBS and lower
level ContractWork BreakdownStructureprovidefor integrationoT
cost, schedule,and technicalbaselines,and for progress
reportingand analysis. All Projectparticipantsare requiredto
controltheir project effortto earned value requirements
establishedby the IC. Projectschedulingis accomplishedusing a
schedulehierarchystructure. Co.¢tand schedulecontrolutilizes
a formal approachto change management.

C. ProjectReportinq

The VPO ProjectManagerprovidesmonthlyprogress reportsto DOE-
HQ as requiredby DOE Order 4700.1. These reportssummarize
design/constructionprogress,milestonestatus,cost status,and
problemareaswith proposedresolutions. Quarterlyprogress
reportsare also providedto DOE-HQ. These reports;cost,
schedule,and design reviews;quarterlystatusmeetings;and
programreviewsare used to monitor actualproject status.

V. ACQUISITIONSTRATEGY

WHC has been assignedthe responsibilityfor successfullymanaging the
projectwithin cost, schedule,and technicalbaselines. WHC has a Cost
Plus Award Fee (CPAF)contractwith RL.

PNL, the HanfordSite R&D contractor,has a Cost Plus Fixed Fee (CPFF)
contractwith RL. PNL is responsiblefor developmentof the vitrifica-
tion system technologyfor the HWVP.

Fluor was selectedby RL as A/E to performConceptualDesign,Prelimi-
nary Design,DetailedDesign,and engineeringand inspectionduring
constructlon. Fluor has a CPFF contractwith RL.

UCAT was selectedby RL as the GCC to performforce accountconstruction
and fixed price constructionmanagementunder an incentivecontractwith
RL.
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The GCC, workingwith the A/E, performsconstructibilityreviewsto
determinethe most efficientand cost effectivemethod of packaging
design into constructionpackagesfor subcontracting. To the maximum
extent possible,subcontractswill be awardedon a fixed-price
competitivebid basis. Small business,disadvantagedbusiness,and
labor surplusarea concernswill be given appropriateconsideration
consistentwith DOE policy.

Acquisitionof certainprojectequipmentwill be initiatedsoon after
the start of constructionto ensure compliancewith schedule baselines.
These procurementsincludestandardequipmentand engineeredequipment.
Contractsfor these items will be awardedby the GCC on the basis of
competitivefixed-pricebids wheneverpracticable.

Additionaldetailson the acquisitionstrategyare provided in the HWVP I
ProjectManagementPlan (PMP)Annex I and the Plant AcquisitionPlan I
(PAP). Annex I of the PMP describesthe acquisitionobjectivesand
contractingprocessesand outlinesrequirementsfor implementation. The
PAP providesspecificdetailsfor each procurementpackage.

VI. PROJECTSCHEDULE

The HWVP ProjectSummarySchedule,AttachmentA-l, containsdetail down
to PSWBS Level 2, except for Plant where it containsdetail down to
Level 3 and shows major milestonecompletions. Performanceto this
scheduleis subjectto the availabilityof fundingas identifiedin

SectionVI_ Major projectmilestonesand milestonecontrol authorityare detail d in Section IX of this Plan.

VII. RESOURCESPLAN

Fundingrequirementsfor the HWVP Projectare $1,210.0Mof Capitalline-
item funding,$521.6Mof Expensefunding,and $46.3M of Capital Equip-
ment Not RelatedTo Construction(CENRTC)funding. The HWVP Projectis
completelyDOE-funded(i e there is no privateindustrycost sharing).
AttachmentA-2, ResourcesPian, providesthe project fundingrequire-
ments by fiscalyear and Budget Appropriation/BudgetOutlay requirements
throughprojectcompletion.

The HWVP Projectstaffi requirementsexcludingconstructiontrades are
_rojectedfor the life _# n Attachmentthe projecti A-7. The VPO staff-
Ing requirementsare shown on the organizationchart in AttachmentA-8.

VIII. CONTROLLED ITEMS

HWVP Projecttechnicalscope, schedule and cost baselinesfor DOE
executivelevel and field level controihave been establishedand are
specifiedin AttachmentA-9. Change controlthresholdsand approval I
authorityfor changesto these baselinesare detailed in AttachmentA-
10.

There are four levelsof Baseline ChangeControl identifiedas Executive I
(Level0), Program (LevelI). and Project(Level2 and 3). The I
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AcquisitionExecutive,ProgramSecretarialOfficer,and RL Project
Manager are the approvalauthoritiesfor these levels,respectively.
Requirementsfor processingchangesto projectbaselinesare detailed in
the HWVP Projectbaselinechange controlprocedure.

IX. SCHEDULEDMAJOR MILESTONES

Followingare the DOE-HQ controlledmajor milestones,includingKeyDecisionsand Tri-PartyAgreementmilestones,and significantRL major
milestonesfor the HWVP Project.

Milestone
Control
Authority MilestoneDescription MilestoneDate

RL IssueUpdatedTechnologyPlan July 1986 (A)

DOE-HQ SubmitDraft Major System Dec. 1986 (A)
Acquisition"Justification
for New Start" to DOE-HQ

RL CompletedDraft RCD Report July 1987 (A)

DOE-HQ Key Decision1 - Approvalof Sep. 1987 (A)
Justificationfor New Start

RL Issue Final HDW-EIS Dec. 1987 (A)

DOE-HQ CompleteAdvancedConceptual Jan. 1988 (A)
Design

RL InitiatePreliminaryDesign Jan. 1988 (A)
(TitleI)

RL IssueHDW-EIS Record of Decision Apr. 1988 (A)

RL Submit RCRA Part A Permitto May 1988 (A)
WashingtonState Dept. of
Ecology/EPA

DOE-HQ SubmitDraft ProjectPlan to June 1988 (A)
DOE-HQ

DOE-HQ Submit to HQ Draft Project June 1988 (A)
ManagementPlan for review

DOE-HQ IssueUpdated Reporton Sep. 1988 (A)
Descriptionof Waste Form and
Canister

DOE-HQ ProjectPlan Approvedby HQ Jan. 1989 (A)
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RL PMP Approvedby DOE-RL Mar. 1989 (A)

DOE-HQ* Submit HWVP RCRA Part B Permit July 1989 (A)
Applicationto Ecologyand EPA

RL HWVP NCAW Feed Specifications Sep. 1989 (A)
Finalized

DOE-HQ GeneralConstructionContractor Dec. 1989 (A)
Award

DOE-HQ Key Decision2 - Approvalto Jan. 1990 (A)
CommenceDetailedDesign

DOE-HQ InitiateTitle II Design Jan. 1990 (A)

DOE-HQ Submit EnvironmentalCompliance Feb. 1990 (A)
Analysisto DOE-HQ

RL CompleteTitle I Design Sep. 1990 (A)

DOE-HQ Issue UpdatedWaste Form and Nov. 1990 (A)
CanisterDescriptionDocument

DOE-HQ InitiateHWVP CSCSC Validation Nov. 1990 (A)
Process

DOE-HQ CompleteUCAT Construction Mar. 1991 (A)
ContractDefinitization

DOE-HQ Submit RL ApprovedPSAR for June 1991 (A)
HQ-EM Review

DOE-HQ Start Design of Canister July 1991 (A)
StorageBullding

DOE-HQ Issue Schedulefor FY92 QA Oct. 1991 (A)
Evaluationsand Assessments

DOE-HQ SubmitRCRA Part B Permit Oct. 1991 (A)
Revisionto Washington

, Departmentof Ecology

DOE-HQ PSAR ReviewCompleteby DOE-HQ Nov. 1991 (A)

DOE-HQ Submit RevisedQAPD to HQ for Jan. 1992 (A)
Review and Approval

DOE-HQ CompleteTests with HWVP Feed Jan. 1992 (A)
at SRL IDMS

DOE-HQ Issue UpdatedApplied Feb. 1992 (A)
TechnologyPlan
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DOE-HQ Issue PSAR Mar. 1992 (A)

DOE-HQ IssueUpdatedWaste Form Apr. 1992 (A)
QualificationTechnology
ProgramPlan

DOE-HQ Key Decision3A - Approval Apr. 1992 (A)
_o CommenceSite Preparation

DOE-HQ* InitiateHWVP Construction Apr. 1992 (A)

DOE-HQ CompleteContract Negotiations M_y 1992 (A)
for Phase II Construction

I EM-30 Issue SummaryReport on FY92 Sep, 1992 (A)
QA Evaluationsand Assessments

I EM-30 CompleteNoble Metal Tests with Sep. 1992 (A)
HWVP Feed in KfK Melter

RL RL Submit Final CAA Permit Oct. 1992 (A)
Applicationsto RegulatoryAgencies

I ESAAB Key Decision3R - Approvalto Nov. 1992
CommenceConstruction

I TPA InitiateConstructionof the Feb. 1993
CanisterStorage Building

I TPA InitiateConstructionof the Mar. 1993
VitrificationBuildingFoundation

I ESAAB Key Decision3C - Approvalto Mar. 1993
ContinueConstruction

I TPA CompleteVitrificationBuilding June 1994
and HWVP Detailed Design

I TPA InitiateInstallationof Aug. 1994
VitrificationBuilding
MechanicalEquipmentand Piping

I TPA InitiateInstallationof Nov. 1994
VitrificationBuildingElectrical
and InstrumertationSystem

RL CompleteBench Scale Melter Sep. 1997
Tests with RadioactiveNCAW

) TPA CompleteHWVP Construction June 1998

RL Start Cold Testing July 1998
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RL CompleteDevelopmentof PCCS Sep. 1998
ComputerModel and Issue
Documentation

RL FSAR Approvedby DOE-RL June 1999

ESAAB Key Decision4 - Approvalto Dec. 1999 I
CommenceOperation

TPA InitiateHWVP Operations Dec. 1999 I

Legend: (A) Actual DateHanford Federal Facility Agreement and Consent
Order (Tri-PartyAgreement)Milestones

X. PROJECTCHARTER

A. ResponsibleManaqinqOffice

DOE RichlandField Office (RL)
Office of AssistantManager for Tank Waste Disposal
VitrificationProjectOffice (VPO)

_

B. VPO ProjectManaqe_

Robert W. Brown

C. Scope of VPO ProjectManaqer'sResponsibilit.y

Managementand directionof technologydevelopmentand verifica-
tion, permitting,regulatorycompliance,design,procurement,
construction,qualityassurance,start-upcontrol,readiness
review,and turnoverto operationsof facilitiesfor immobilizing
Hanfordhigh-levelliquiddefensewastes into a borosilicateglass
for storageand subsequenttransportto a federalrepository.

D. proj_ctManagementOffice Location

Richland,Washington

E. ProjectManaqementSUDDort

I. The Under Secretary,as the AcquisitionExecutive,makes key
decisionsto commencethe design,construction,and
operationphases as defined in DOE Order 4700.1.

2. The AssistantSecretary,Office of Environmental
Restorationand Waste Management(EM) providesgeneral
managementand policyguidanceon the nationaldefensewaste
managementprogram,includingthe HWVP Project.
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3. The Office of Waste Operations,Waste ManagementProjects
Division has DOE-HQ responsibilityand authorityfor the
HWVP Project, includingestablishmentof fundinglevels.
K. A. Chacey,the designatedHWVP ProgramManager,provides
programmaticdirection,overview,pro3ectassistance,and
DOE-HQ coordination.

4. The RL Manager has the responsibility,_accountability,and
authorityfor overallimplementationof the HWVP Project.
The Manager has delegatedresponsibility,accountability,
and authorityfor managingand directingthe HWVP Projectto
the AssistantManagerfor Tank Waste Disposal (AMD) and the
VPO ProjectManager,R. W. Brown.

5. AppropriateRL Offices and Divisionsprovidematrix support
to the VPO in their respectivefunctionalareas. The RL TPD
providesguidancefrom the overallwaste managementprogram
perspectiveand managesthe interfacingwaste pretreatment,
grout, and relatedtechnologydevelopmentprograms.

6. The WHC HWVP ProjectOffice has the responsibilityfor QA,
regulatorycompliance,start-upand operations,as well as
project integrationof all Projectparticipantactivities.
These activitiesincludeengineering/constructiontechnical
monitoring,businessmanagement,and appliedtechnology.

F. ProjectManaqerAuthorit_

The VPO ProjectManager reportsto the AssistantManager,AMD.
The ProjectManager Is responsiblefor planning,mana_ing_nand
reportingHWVP Projectactivitieson a day-to-daybasls,
compliancewith DOE orders,regulatoryrequirements,and baseline
documentationas follows"

Plannin_- Participatein the developmentand approvalof those
activitlesand documentsdetailed in the HWVP ProjectManagement
Plan (PMP) which determine,implement,and controlcost, schedule,
and technicalbaselines.

ManaQinq - Manage all aspectsof HWVP Projecttechnologydevelop-
ment and verification,design,construction,and testingthrough
the followingactivitiesand othersnot specificallymentioned.
Assist RL ProcurementDivisionin procurin9 A/E and GCC services;
serve as ContractingOfficer'sRepresentatlve;monitordesign
activities;releasedesign for construction;and review,concur
and/or approvethe projecttechnicaldocumentation,as specified
in the HWVP PMP.

G. Special Instructions

None.
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H. Transition

The HWVP will be released for full operationsupon completionof
operationaltesting,OperationalReadinessReview,and subsequent
approvalby the AcquisitionExecutiveof Key Decision #4 per the
ProjectPlan. The VPO staff will then be transferredto other
responsibilitieswithin the RL organization,as appropriate.
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cost based on baseline changes
authorized by Change Request
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on HeadqLlartersreview. Changes
have been identified by revision
bars in the document.
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