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June 17, 1992
The Honorable Mike Synar
Chairman, Environment, Energy, and
Natural ResourcesSubcommittee
Committee on Government Operations
House of Representatives
Dear Mr. Chairman:
As you requested, this report presents the current status of the Defense Waste Processing
Facility (DWPF) and its supporting facilities and identifres technical and other issues that may
affect the DWPF program. The Department of Energy initiated efforts to end the interim storage
of its high-level radioactive waste at the SavannahRiver Site by developing plans to design and
construct the DWPF to treat the waste and transform it into a more stable glass form-a process
referred to as vitrification-and then ship it to a geologic repository for permanent disposal. We
are recommending that the Secretary of Energy assessand compare the existing technology and
an alternative technology that pretreats the waste before it reaches the DWF.
As arranged with your office, unless you publicly announce its contents earlier, we will make no
further distribution of this report until 30 days after the date of this letter. At that time, we will
send copies to the Secretary of Energy and the Director, Office of Management and Budget. We
will also make copies available to others on request.
This work was performed under the direction of Victor S. Rezendes,Director, Energy Issues,
who can be reached on (202) 276-1441if you or your staff have any questions. Other major
contributors to this report are listed in appendix II.
n

Sincerely yours,

J. Dexter Peach
Assistant Comptroller General

I

Executive Summary

Purpose

Since the early 1980sthe Department of Energy (DOE) has been planning
for or constructing various facilities to treat and dispose of 34 million
gallons of high-level radioactive waste stored in underground tanks at the
SavannahRiver Site in South Carolina. The major facility involved is the
Defense Waste ProcessingFacility (DWPF). As a result of concerns about
potential problems with the DWPF and delays in its scheduled start-up, the
Chairman of the Environment, Energy, and Natural Resources
Subcommittee, House Committee on Government Operations, asked GAO
to review the status of the DWPF and other facilities: This report addresses
cost and schedule issuesfor the DWPF and other facilities, management
problems identified and improvements initiated, and technical issues and
other uncertainties that could affect costs and the schedule.

Rackground

DOE began efforts

to end the interim storage of SavannahRiver’s high-level
radioactive waste by selecting a vitrification process-to be carried out at
the DWPF--that treats and transforms the high-level wasteinto a more
stable glass form for permanent storage underground. A number of
supporting facilities are also needed to remove, transfer, store, pretreat,
and handle the waste before and after the vitrification process. Before it is
vitrified, the waste will undergo two key pretreatment processes-one to
separate the high-level waste from other material in the storage tanks and
a second one to remove explosive organics, primarily benzene,before the
waste goes into the DWPF'S melter, where the vitrification process (the
mixing of the waste with a glass-forming material) takes place. Once the
DWF becomes operational, DOE estimates that it will take more than 16
years before all waste is vitrified. The DWPF and its supporting
facilities-referred to in this report as the DWPF program-are run for DOE
by the WestinghouseSavannahRiver Company.

Results in Brief

The DWPF program has experienced cost increases and is now estimated to
be a nearly $4 billion effort that will run about 6 years behind schedule.
Eurther delays are possible because of technical issues and other
uncertainties. Much of the cost growth and schedule slippages resulted
from ineffective DWPF management.For example, the DWPF program has
lacked a comprehensivestart-up plan and a realistic date for the start of
vitrification operations. These managementproblems were the focus of
DOE oversight reviews and assessmentsin 1991,and DOE has since moved
to improve the situation. In addition, because of the way in which funding
and budget information about the DWPF program had been reported by DOE
in the past, the Congressdid not have a clear picture of the cost increases
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and schedule slippages.DOE has
situation.

also

initiated actions to correct this

Further cost and schedule changesare also possible given some current or
potential technical problems. For instance, the two key DWPF pretreatment
processeshave had technical problems in the past and are still having
problems. If these problems are not resolved, both cost and schedule
could be adversely affected. At the same time there are potential advances,
such as reduced operating costs, involving an alternative pretreatment
method that raise questions about which pretreatment technology can
come on-line quickest and offer environmental, safety, performance, and
cost advantages.Although uoE plans to start a project to replace the two
key pretreatment processeswith the alternative technology in the
mid-1999s,a more thorough assessmentis needed to determine whether
this plan should be accelerated.

Principal Findings
Cost Growth and Schedule
Slippages Have Continued

Management
Ineff+tiveness Was a
Majok Factor Affecting
Cost (Growth and Schedule
Slipoages
y

In 1987the DWPF facility was projected to cost an estimated $1.2 billion
and to begin vitrifying waste in September 1989.A January 1992cost
estimate prepared by Westinghouse,which had not been completely
reviewed or approved within DOE as of mid-May 1992,now projects a $2.1
billion cost for the DWPF, with vitrification operations scheduled for June
1994.Of the DWPF'S projected $2.1billion cost, about $1.4 billion has
already been spent. The supporting facilities, without which the DWF
cannot fully and reliably operate, have also experienced delays in
projected start-up dates and will cost an estimated additional $1.8 billion,
of which about $367million has already been spent. To date, about $1.8
billion has been spent and an additional $2.2 billion is still estimated to be
spent on the DwPFprogram.
DWPF management,according to a December 1991DOE assessment,did not
focus sufficient attention on technical, institutional, or management
issues, thereby failing to minimize resource requirements and schedule
delays. DOE faulted DWPF managersfor their lack of experience with
large-scale,first-of-a-kind technology projects like the DWPF. An earlier
1991DOE assessmentalso cited the managementproblems at DWPF as a
primary example of ineffective Westinghousesenior management
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involvement. According to the assessment,“there is no objective evidence
of a thorough definition of &&up requirements, an integrated schedule to
meet those requirements, and staffing levels to meet the schedule.”
Other factors affecting the DWPF'S cost growth and schedule slippages,
according to DOE officials, included system testing that identified technical
problems and equipment and design deficiencies. Similarly, the increased
costs of the supporting facilities reflect the need for upgrades and new
equipment to meet newer safety and environmental standards. Some
supporting facilities and upgrades also grew out of the need to respond to
changeswithin the vitrification process. For example, becausethe
pretreatment process for separating high-level waste from other material
in the storage tanks generatesbenzene,a highly combustible element,
facilities had to be built and upgraded to handle it. Such changing needs
have added time to the schedule before radioactive waste processing can
begin.
DOE has begun the process of instituting various changesto improve its
own managementpractices and those of its operating contractor. For
example, the DWPF organization has been completely restructured to
clearly define and fix managementauthority, responsibility, and
accountability for start-up activities. Other key DWPF improvements
included the development of a new start-up plan and start-up schedule in
February 1992.

More Complete and
Accurate Information Is
Needed on the DWPF
program

Since 1989WE has not presented the Congresswith the best information
DOE had available about the DWPF program’s cost increases and schedule
slippages.For example, WE budget requests were required to report DWPF
cost and schedule information only as long as DOE requested funding to
complete construction. The last such report was for the fiscal year 1989
budget request, when the DWPF'S total construction cost was estimated at
$930million, with an additional $330million estimated for start-up and
other costs funded from operating funds. On the basis of the projected
June 1994startup date, an estimated additional $879million will be
needed to complete the construction and start-up of a DWPF that can
perform radioactive operations. In addition, while some supporting
facilities were authorized as separate construction projects, others were
built and modified with operating funds.
Although it used various means to report some of the cost and schedule
information, DOE'S past funding and reporting methods did not provide the
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Congresswith a clear picture of the full magnitude of the program and the
continuing cost growth and schedule slippages.However, as a result of
DoE'S examination of funding practices at SavannahRiver, DOE determined
that the Congressshould be provided more complete and accurate
information on the DWPF program. DOE had actions under way as of early
May 1992,such as initiating efforts to reestablish the DWPF as a separate
construction project in DOE'S budget submissions,that would provide the
type of cost and schedule information the Congressshould have to fully
understand the current status of the DWPF program.

Technical Issues Could
Further Affect Cost and
Schedule

DWPF management-which has had to react to technical problems before,
such as the generation of benzeneduring the pretreatment process-faces
new problems. For example, problems with the buildup of highly
explosive gassescreated during the vitrification process are currently
being worked on, Becauseof the potential for an explosion, these
problems must be resolved before vitrification operations can begin.

Another technical issue that could adversely affect both cost and schedule
involves ME'S plans to replace the two key pretreatment processeswith an
alternative method in the mid-1990s.WE assessmentsof this alternative
method have shown that it may offer potential advantagesover the
existing processes-such as reducing operating costs and eliminating
benzenein the pretreatment process-but further examination of these
issues is needed.

Recommendation

GAO recommendsthat

the Secretary of Energy direct that an assessment
and comparison of the existing and alternative pretreatment technologies
be prepared to determine whether DOE should accelerate its planned
efforts to replace the existing technology.

Agency Comments

As requested,GAO did not obtain written agency comments on a draft of
this report but did discuss the facts with responsible waste management
ofhcials at WE'S SavannahRiver office. Their comments have been
incorporated where appropriate.
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Introduction

The Department of Energy’s (DOE) Savannsh River Site (SIB)was
established in 1969by the U.S. Atomic Energy Commission to produce
nuclear materials for the nation’s defense.The production of these nuclear
materials resulted in radioactive waste by-products and hazardous waste
that have been stored at sns for years. In the early 1989sDOE initiated
efforts to end the interim storage of its high-level radioactive waste by
developing plans to treat the waste and transform it into a more stable
glass form-a process referred to as vitrification-and then ship it to a
geologic repository for permanent disposal. These efforts culminated in
DOE’S decision to design and construct the Defense Waste Processing
Facility (DWPF),’ where the vitrification process would take place. In
addition to the DWPF’S construction, other facilities are required to support
the DWPF. These supporting facilities include a mixture of newly
constructed or yet-to-be-constructedfacilities combined with either
upgrades to or modifications of existing facilities. The DwPF
program-referred to in this report as the DWPF and its supporting
facilities-was begun under one contractor’s managementand is now run
by a new contractor, the WestinghouseSavannahRiver Company (WSRC)?

High-Level
Radioactive Waste at
SRS and the
Vitrification Process

As of February 29,1992, SRShad stored in waste tanks about 34 million
gallons of high-level radioactive mixed waste. This waste consists of about
3.8 million gallons of sludge, 14.7million gallons of salt, and 16.1million
gallons of liquid called supernate. The waste contains about 638
megacuries3of beta-gammaradioactivity, which is the most curies of
radioactivity stored at any site in the DOE complex. The waste is stored in
61 underground tanks4
The tanks can contain (1) sludge, salt, and supernate; (2) sludge and
supernate; and (3) salt and supernate.

‘In late 1989we issuedan overall report on DOE’sefforta to disposeof high-levelwaste that presentsa
broad discussionof the DWPF.SeeNuclearWaete:DOE’sProgramto PrepareHigh-bevelRadioactive
Wastefor Final Disposal(GAO/RCE%-OCMGFS,
Nov. 0,10&J).
2E.I.du Pont de Nemoure(DuPont) managedand operatedthe SRSfacilities for DOE from the 1950s
until April 1, 1989,when WSRCbecamethe new operatingcontractor.
9Acurie is a basic unit of radioactivity, which ia equalto 3.7 x lOloradioactivedisintegrationaper
second.
‘According to DOE ofIMal~~at SRS,eight of the tanks are in contact with the water table and four of
them have cracks.Another five tanks not in contact with the water table alao have cracka.Wastein the
cracked tanks is maintainedbelow the cracks to protect the environment.
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The sludge sits on the bottom of the tanks and consists of iron,
manganese,ahuninum, and other insoluble components. The principal
radioactive elements are strontium and plutonium.
The saltcake is a solid and consists mainly of sodium salts. The primary
radioactive element is cesium.
The liquid sits on top of the sludge or saltcake, whichever is contained in
the tank. The main component in the liquid is sodium salts and the primary
radioactive element is cesium.
During the 1970sDOE decided to pursue permanent disposal of the sns
waste rather than maintain it in the storage tanks and continue to add
storage capacity. This decision required the immobilization of the liquid
waste. To do this, the waste in the underground storage tanks will be
separated into three streams: high-level radioactive insoluble sludge,
high-level radioactive precipitate, and low-level radioactive water-soluble
salts (hereafter referred to as decontaminated salt solution). This waste
will then be immobilized in two main facilities: the DWPF and the saltstone
facility. F’igure 1.1provides a flow diagram of the process.
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‘Igun 1.l : Hlgh=Lovol Radloactlvo Wa8te Treatment and Procawing Flow Diagram

Waste Storage

t

1

Interim
Canister
Stornge

DWPF

__*

Federal
Repodtory

Key:
HWIMW - Hazardous waste/mixed waste disposal facilitu
CIF - Consolidated incineration facility
M-Area - Hazardous and low-level mixed waste disposal facility
I

The sludge portion of the waste is washed in existing waste tanks to
remove aluminum and soluble salts before transfer to the DWPF. The
soluble salt portion of the waste contains radioactive elements that must
be removed before the decontaminated solution can be processed into
salt&one. Radioactive elements are removed from the salt solution in the
in-tank precipitation (ITF+)
process and, after an organic removal step,
referred to as precipitate hydrolysis, are blended with the sludge or shury
stream. After a process to remove mercury from the waste, a glass-forming
material called frit is added, and the mixture is concentrated by
evaporation. The resulting mixture is fed to a melter, where it is heated,
and the molten glass is poured into stainless steel canisters. The outsides
of the canisters are decontaminated and the top is welded closed, The
canisters--which are about 2 feet in diameter and 10 feet tall and can
contain up to 220,000curies of radioactivity-are then stored at SRSin an
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interim storage building until they can be shipped for permanent disposal
at a federal repository. Each canister will contain about 166gallons of
vitrified waste and, once the DWPF is in operation, about 410 canisters will
be filled each year. Once the DWPF becomes operational, DOE estimates that
it will take more than 16 years before all of the waste is vitrifed.
At the salt&one facility the decontaminated salt solution is immobilized by
mixing it with cement and flyash. The grout formed in this process is
pumped into above-groundstorage vaults where it hardens into concrete
monoliths called salt&one. Each cell of a vault is covered with a
temporary portable roof to prevent rainwater from diluting and altering
the composition of the saltstone during the filling operation and until the
s&stone cures. Once the cell is filled, a l-foot layer of uncontaminated
concrete is added to cover the saltstone and provide further radiation
protection. Each monolith will consist of 1.36million cubic feet of
saltstone containing 6 million gallons of salt solution. Each vault is 666
feet long, 160feet wide, and 26 feet tall. Three of these vaults have been
constructed, and DOE currently plans to construct 12 additional
double-wide vaults to dispose of the salt&one.
The DWPF program has evolved over time and resulted in many changes
due to a number of factors, such as design changes,technology changes,
and regulatory requirements. In addition, the DWPF, by itself, cannot be
viewed as a single project to vitrify high-level radioactive waste. A number
of facilities are required to remove, transfer, store, and pretreat the waste
stream before it goes to the DWPF and to store, dispose of, and ship the
waste leaving the DWF. In appendix I we provide further detailed
information on the evolution of the DWPF program and a description of the
facilities required to support the DWPF.

Objectives, Scope,
and Methodology

The Chairman of the Environment, Energy, and Natural Resources
Subcommittee, House Committee on Government Operations, asked us in
a letter dated October 16,1!390,to determine the current status of the DWPF
and its supporting facilities and to identify any technology limitations or
other issues that may affect cost, schedule, or performance. On the basis
of subsequentbriefings and meetings with the requester’s staff, we agreed
to examine (1) cost and schedule issues for the DWF and its supporting
facilities, (2) managementproblems identified and improvements initiated,
and (3) technical issues and other uncertainties that could affect both
costs and schedule.
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To develop the cost and schedule information on the DWPFand its
supporting facilities, we reviewed WSRC’
project
S
plans and budget
documents; DOE's managementand funding of the project; DOE’S budget
documents, other operating contractor documents describing the
evolution of the project; reports on budget, technical, and other issues
prepared by WSRC
and DOE;reports on project progress and problems
prepared by DOEand WSRC;
reports prepared by DOEconsultants and
contractors providing support services to DOEpersonnel at SRS;and other
files and documents related to the DWPF and other supporting facilities. In
addition, we interviewed DOEand WSRC
officials in Germantown, Maryland,
and at SRSto obtain cost and schedule data
To determine the managementproblems experienced at the DWPFand its
supporting facilities and any improvements that had been initiated, we
examined various reports, reviews, and assessmentsprepared by the DOE
Office of Inspector General,SRSoffices, the SRSoperating contractors, and
DOEheadquartersoffices. These assessmentsincluded the DOEOffice of
Inspector General’sreport on SRS’
construction carrying account, monthly
and quarterly project status reports, DOE’S
semiannual evaluations of WSRC
performance at SRS,and sRs-widereviews initiated in 1991that focused on
both project and financial managementproblems. In addition, we
interviewed DOEand WSRC
officials in Germantown and at SRSto discuss
managementproblems and managementinitiatives related to the DWPF and
its supporting facilities.
To examine whether technical issues and other uncertainties could affect
both costs and schedule,we reviewed technical reports, reviews, and
assessmentsprepared by DOE and/or the SRSoperating contractor and held
discussionswith DOE and WSRC
officials responsible for the DWPF and its
supporting facilities in Germantown and at SRS.
We toured the DWTF and a number of its supporting facilities, such as the
Saltstonefacility. In addition, we also visited two European facilities that
have vitrified high-level radioactive waste. One facility was near Brussels,
Belgium, and was operated by Belgoprocess.The other facility was in
Sellafield, England, and was operated by British Nuclear Fuels Limited.
The purpose of these visits was to get a better understanding of the actual
operations involved in vitrifying waste.
We did not obtain written agency comments on a draft of this report. We
did, however, discuss the facts with responsible DOE staff from DOE'S Office
of Environmental Restoration and Waste Managementat SRS,and we
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incorporated their views where appropriate. We conducted our work from
March 1991through May 1002according to generally accepted government
auditing standards.
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Cost Growth and Schedule Slippage Have
Continued for the DWPF and Its Supporting
Facilities
The DWPF and its supporting facilities have experienced increased cost
growth and schedule slippage.WSRC
estimates that construction of the
DWPF and its supporting facilities will cost nearly $4 billion. Actual
radioactive operations-vitrifymg the waste-are about 6 years behind
schedule,and the earliest start date is now projected for June 1994.

DWI?FIs Expected to
Cost $2.1 Billion, and
Start-Up Is Scheduled
for the Mid-1990s

The fiscal year 1987cost estimate for the DWPF was $1.2 billion. WSRC'S
current cost estimate is about $2.1 billion, of which about $1.4 billion had
been spent as of December 31,1991.As a result, an estimated additional
$746million remains to be spent on the DWPF. And actual radioactive
operations, once scheduled for September 1989,are now projected to start
in June 1994.WSRC'Slatest cost and schedule information, which was
presented to DOE headquartersin January 1992,had not been fully
reviewed or approved by DOEas of May 12,1992.wsrzchas already
acknowledgedthat the June 1994projected date may slip even further to
July 1996,although DOE offkials believe that the June 1994date is more
realistic.

In Early 1990sCosts
Increased Sharply, and
Scheduled Start-Up
Slipped Dramatically

Since fiscal year 1983the DWPF has experienced wide fluctuations in the
costs estimated to complete it and the date for planned radioactive
operations. (Seetable 2.1.) Total estimated cost is defined as all design
and construction costs, including any corrective actions due to design or
construction errors up to the point of radioactive operations. Total project
cost is defined as the sum of the total estimated cost and all other project
costs, such as start-up costs, including testing, training, and operational
readinessreviews, necessaryto achieve radioactive operations.
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Tmblo2.1: DWPF’o Changing Cart
E#tlmatoo and Scheduler

Dollars in billions

Flocal year

Conrttuctlon
coatr

Start-up and
other cost8

Total project
coetr

$ .97

$.56

$1.53

.Ql

.44

1.35

.87

.37

1.24

67

-35

1.22

.87

.33

1.20

.95

.33

1.26

.93

.33

1.26

1983
IQ84
IQ85
1986
1987

1988
1989
1990

33

.33

1.26

1.05
1.228

-82
.92a

1.87
2.14*

1991
1992

Planned
radloactlvo
operatlonr
2ndquarter
FYlQQO
3rd quarter
FYlQ89
3rd quarter
FY1989
3rd quarter
FYl989
4thquarter
FY1989
E%~~“’
4th quarter
FY 1990

3rd quarter
FY1992
ll/Q2(+or3 months)
6lQ4’

“WSRC,in January 1992, presented this information to DOE headquarters environmental
restoratlonand waste mana9ementofficlals.WSRCalso predicted at this presentationonly a
60-percent probability of achieving this date. The more probable start-up date, according to
WSRC, is July 1995. This cost and schedule information had not been fully reviewed or approved
by DOE as of May 12, 1992. These costs Include $13.8 million (about $10.1 million Is for
construction) for DWPF fire protectlon Improvements that are part of an SF&wide fire protection
line Item.
Source: DDE constructlon project data sheets, project manager’s progress reports, Energy
;$;s
Acquisition Advisory Board data, and other project status reports/estimates for the
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supporting
Facilities Are
Expected to Cost
About $1.8 Billion
uvv.l.L-

The $2.1billion in estimated costs for the DWPF does not include the
construction and stat%upcosts of all the facilities required for vitrifying
the high-level radioactive waste. Excluded are facilities for removing,
pretreating, transferring, disposing of, snd storing waste. The cost of these
facilities are currently estimated at about $1.8 billion,’ of which about $367
million had been spent as of December 31,199l. As a result, an estimated
additional $1.4 bilhon remains to be spenton these support&g facilities.
The supporting facilities have been funded from DOE’S operating funds for
SRSas cost projects (principally facilities for removing and pretreating
waste) at an estimated $651million, and line-item construction projects
specifically identified as separate projects in DOE’S budgets (facilities for
disposing, storing, and transferring the waste) at an estimated $629
million. An estimated additional $636million is proposed for line-item
funding for new facilities and upgrades to existing facilities to support the
continued operation of the DWPF in fiscal years 1993through 1996.Except
for the ITP,which is currently scheduled for startup in December 1992,the
supporting facilities are scheduled for completion in the mid- to late199Os.

Waste Removal and
Pretreatment Facilities
Total About $661Million

Waste removal and pretreatment facilities being constructed using DOE’S
SRSoperating funds have exceededtheir cost and schedule projections.
The construction of the saltstone vaults, using operating funds, is also
included among the waste removal and pretreatment facilities. As of
December 31,1991, construction of these facilities (excluding the
saltstone vaults), which started in some instances in the early 198Os,was
scheduled to be completed in 1997at an estimated cost of $661million, of
which about $230million had been spent. As a result, an estimated
additional $421million remains to be spent on these facilities. (See table
2.2.)

‘According to DOE officials at SRS,some supportingfacilities, such as the consolidatedincineration
facility and certain waste disposalfacilities, support both the DWPF and other waste management
activities at SRS. However, the supportingfacilities are neededfor the DWPFto (1) start up, (2)
prevent interruptions In Its operation after start up, (3) prevent reductions in Its production attainment
rates, and/or (4) upgradesafety/environmentalmeasures.As a result, the supporting facilities’toe-t
information In thL chapter presentsthe total wtimated co&a for such facilitka and doeanot allocatea
portion of co&a solely to DWPFactivities.
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Tablr 2.2: DWPF SupportIng
Facllltlea-Cort E$ti&teo kd
Schedule8 for Wrote Removal and
Protreatmont Facilltler

Dollars in millions
Prolect
Sludge removala
Salt removalA
In-tank wecitAtation
Saltstonevaults
Total

Current cortr
$180
130
92
249
$651

Current completion
date
9197
12195
12l92
b

‘These waste removal projects were funded in phases and have experienced both cost increases
and schedule slippage.
bThe completion date for the saltstone vaults will vary over time. In total, about 12 double-wide
vaults, with an estimated cost of about $233.5 million, and 3 single vaults that have already been
constructed at a cost of about $15.9 million will be needed for the disposal of saltstone. The
vaults are being constructed as double-wide to make them more effective, efficient, and
economical.
Source: Project manager’s progress reports and DOE estimates for saltstone vaults.

Waste Disposal, Storage,
and lhnsfer Facilities
Total About $629Million

The current estimated cost of facilities for disposing, storing, transferring,
and shipping waste is about $629million-$442 million for designing and
constructing the projects and about $187million for all other costs
necessaryto achieve start-up--of which about $127 million had been spent
as of December 31,1991. As a result, an estimated additional sum of nearly
$603million remains to be spent on these facilities. The estimated cost to
construct and design the facilities has increased about 62 percent, and the
estimated total cost has increased about 119percent. (See table 2.3.)
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Table 2.3: DWPF SupportIng Facllltles-Cost Estimates and Schedulea for Woeto Dlr~oaal, Stomw, and Tmnrfer Facllltlor
Dollars In millions

Projwt#aclllty
New waste transfer facility
Hazardous low-level waste processina tanks
Consolidated incineration facility’
Hazardous waste/ mixed waste facility6
Y-area disposal facilitpb
Hiah-level waste evaporator
Diverslon box/pit containment building
Inter-area line

Total

Conrtructlon co&
Total project cocltr
Orlglnal Current Orlglnnl Current

Conetructlon complotlon date
Original
Current

$53.6
$45.9
$84.4
1st quarter 1989 2nd quarter 1994
$45.0
49.5
57.8
51.5
77.4 3rd auarter 1995 4th auarter 1997
56.0
99.0
63.7
159.9 3rd quarter 1992 1st quarter 1995
19.5
59.8
20.5
76.0 2nd quarter 1993 4th quarter 1996
21.5
36.5
23.7
53.1 1st quarter 1993 4th quarter 1996
44.0
44.0
93.3
129.7 2nd auarter 1993 4th auarter 1994
17.3
24.1
17.7
27.7 2nd quarter 1990 4th quarter 1994
20.5
18.3
20.9
21.0 3rd quarter 1995 4th quarter 1995
$287.9
$273.3
6442.4
$629.2
OAccordingto DOE officials, these facilities would be required with or without the DWPF.
bDOEofficials informedus in April 1992 that DDE is recommendingthat this project be canceled.
Source:Constructionproject data sheets.

Additional New Facilities
and Upgrades Total About
$636M illion

Additional new facilities and upgradesto existing facilities, required in
part for the continued operation of the DWF, are proposed for funding in
fwcal years 1993through 1996.Although total estimated project cost
information has not been developed for all these facilities, the available
cost estimate for these facilities is about $636m illion. (See table 2.4.)

l
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Table 2.4: DWPF SupportIng
F~cllltles-Coat Eatlmates and
Scheduler for Addltlonal New
Facllltler and Upgrade,

Dollars in millions

Currant
conrtructlon
coat.

ProjecMaclllty
Waste removal (FY 1993)
Hazardous waste/mixed
wastea
Sludge receipt and
adjustment tankb
Glass-waste storage

Cumnt total
proJoct coot0

Plannod tundlng
In flwal year

$95.7

$116.2

1993

22.0

23.5

1994

7.10

1995

7,lC

70.0

72.2

1994

DWPF laboratory

6.2
25.0°

DWPF benzeneb

22.10

6.8
25.w
22.10

1994
1995
1995

ITP benzene

14.oc

14.00

1995

7o.w
85.OC
45.0

7o.w
85.00
46.8

1995
1996
1994

6.6
4o.oc
ssss.3

1995
1995

building

Failed-equipment storage
vaults

ITP to ion-exchange
process
Waste removal (FY 19961
Tank-farm

service upgrades

Low/high-level

interim

waste storaae facility
Improved

Total

transfer lines

6.6
40.0c
S 608.7

@According to DOE officials, this facility would be required with or without the DWPF.
bThese projects are physically located within the DWPF building.
%onstruction cost was the only estimate available.
Source: Construction project data sheets, activity data sheets, and SRS Five-Year Plan (FY 1993
Budget Year).

Also, at least one future construction projectand possibly others-will
be required to support the DWPF. The SRS Five-Year Plan ror the fiscal year
1993budget does not include a project for constructing a facility for
shipping DwPFcanisters to the repository for final disposal. The canister
shipping facility, which was not needed in the near term, was deleted from
the DWPF construction cost in 1989,but it will have to be constructed in the
future. The allowance for deletion of the shipping facility was $14 million.
Adding the $14 million allowance to the $636million increases the
estimated cost of future projects to $649million.
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Conclusions

program-the DWPF and ita supporting facilities-has
experienced increased cost growth and one schedule delay after another.
Current WSRC
estimates indicate that (1) nearly $4 billion will be spent on
the program’s construction and startrup activities and (2) vitrification
operations, once projected to begin in September 1989,will have slipped
about 6 years to June 1994.As of December 31,1991, about $1.8 billion had
been spent on the DWF program, with an estimated additional sum of
nearly $2.2 billion expected to be spent in future years.
The

hge

DWPF
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Ineffective Management Practices Led to the
DWPF Program’s Cost Growth and Schedule
Slippage
Ineffective managementby both DOE and its operating contractors has
been a principal factor contributing to the cost and schedule problems
affecting both the DWPF and the supporting facilities. The result has been
extensive cost growth of almost $1 billion and schedule slippages of nearly
6 years for the DwPFalone. It was not until a series of events occurred in
1991,however, that the fuIl extent of the DWPF program’s cost and
schedule problems really began to receive increased management
attention.
At that time the disclosure of DOE funding problems at SRSand cost
increases and schedule slippage involving the DWPF and other major
projects resulted in DOE’s initiating assessmentsthat disclosed weaknesses
in DOE’S managementat SRSSome assessmentsrelated to site-wide
activities at SF@,
while others were specifically aimed at the DWPF and its
supporting facilities. In addition to the managementproblems, other
factors, according to DOE officials, also affected the DWPF’S cost growth and
schedule slippage. These factors included emerging work, system testing
that identified technical problems, and equipment and design deficiencies.
DOE officials

believe that they have identified the problems that caused the
managementweaknessesin the past. As a result, they are now in the
process of instituting changes,such as restructuring the DWPF organization
to clearly define and fix managementauthority, responsibility, and
accountability for start-up activities, to correct the problems.

Site-Wide
Magragement
Prtiblems Identified at
SR$

Overall project managementproblems and project funding irregularities
surfaced at SRSin 1991.The initial problem with funding irregularities was
identified in a DOE Office of Inspector General report issued in March 1991.’
This report concluded that the Construction Carrying Account was not
always used for the purposes intended and many costs were
inappropriately charged to the account2 For example, the report provided
that the account had been inappropriately used for (1) accumulating and
allocating costs, (2) funding capital facilities, and (3) funding and
purchasing capital equipment. These practices resulted in significant
amounts being carried as an undistributed balance in the account; enabled
DOE at SRS
to avoid reporting potential funding violations; and caused
lConatructionCar@ngAccount at the SavannahRiver Site, ER-E3-91-14,
March 14,1991,DOE Office of
Inspector General,EasternRegionalAudit Offke.
2At SW all coatsof operatingthe construction activity are.derived from other approvedfunding
aourcea,such aa line-item capital projecta,generalplant projectq and operations.Moat coatarelated to
the construction activity are initially cokcted and recorded in the ConatructlonCarryingAccount and
subsequentlyallocatedto properly approvedand authorizedfunding aourcea
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distortions in the cost of line-item projects, operations, and related
property and financial statements.
Resulting from the Office of Inspector General report, a DOE headquarters
review of SF@
construction costs in May 1991,and subsequentDOE
headquartersreviews of other SRSfacilities, DOE'S Acting Manager at SRS
establishedtwo teams in May 1991-a business managementreview team
and a project review team-to review financial managementissues at SRS.
Among the major financial and project managementfindings were (1)
inadequaciesin managementsystem infrastructure at both DOE and the
contractor; (2) selective compliance with DOE orders; (3) lack of clearly
defined implementing procedures; and (4) inadequaciesin the control
system to ensure compliance. The deficiencies found by these review
teams related to a number of areas,including a lack of consistent and clear
policy direction, weak procedural controls, a lack of aggressiveoversight
of the contractor’s project control and reporting practices, and insufficient
staff dedicated to project and financial managementand oversight.
Also, due to the project work load and insufficient staffing, project
managementby DOE'S Project ManagementDivision has been limited to
the construction phase of line-item projects. In mid-1991the averagework
load for each DOE project manager consisted of either one major system
acquisition or two major projects and from two to six other line-item
projects. This work load forced project managersto devote their time to
high-priority projects and the issues involving them.
According to a DOE Project Support Division’s I991 staffing analysis, DOE
did not effectively managethe remaining work load of cost projects,
general plant projects, and capital equipment. Furthermore, stringent
controls and procedures for managingthese projects were not even in
place. Also, DOE recognized in 1991that without increased staffing many
managementproblems would continue, including (1) continued operation
without needed formal procedures, guidelines, and other important
project documentation; (2) lack of surveillance of active construction; and
(3) inability to bring about general performance improvements and other
managementchangesadvocated as part of overall SRScultural changes.
According to DOE'S Director of the Project Support Division at SRS,needed
staffing is still not available to managecost projects, general plant
projects, and capital equipment. He stated that the fwcal year 1992staffing
plan called for 64 full-time-equivalent employeesand that staffing had
been increased only from 41 to 49 persons. Although eight additional staff
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members have been authorized to bring the total to 67, the total still will
not allow needed managementof all projects, according to the Director.
In addition, WE headquartersperformed a Contractor Business System
Review in March 1991.This review found that
program authorizations were not adequately documented, including
planning guidance and scope, cost, and milestone baselines;
the project managementsystem was not adequate,
cost efficiency was not a managementpriority; and
site staffing was not managedor readily defensible.
Two major concerns identified during this review were that (1) WSRC did
not have a cost collection system in place that rxx needs for financial
tracking and decision-making and (2) WSRC must improve the
organizational aspects of it9 operations. In general, there were divisions,
throughout sss, acting independently. This resulted in inefficiencies and
the lack of proper oversight and control.

DWPF Management
Problems Scrutinized

At the same time that overall DOE funding and managementproblems were
being identified at SRS,the DWPF received increased scrutiny in 1991that
pinpointed various managementweaknesses.Some of these weaknesses
stem from the DWPF'S lack of adequatemanagementtools, while others
result from how the DWPF was being managedin 1991.

Staft-Up and Other
Problems

When the DWF entered the start-up phase in 1989,an adequatestartup
strategy had not been defined. As a result, the extent of funding required
for startup was not well understood. The DWPF has continually lacked a
comprehensive start-up plan, an accurate cost estimate, and a realistic
schedule for radioactive operations. In addition, DOE offkials at SI% cited
DOE'S commitment to adhere to commercial nuclear standards as also
affecting the DWPF'S cost and schedule.
Funding for construction of the DWPF was made available in July 1983and
construction began in October 1983.At that time, E.I. du Pont de Nemours
and Company (DuPont) was the operating contractor at SM. DuPont was
involved in every phase of the DWPF, from research and development to
design and construction activities. According to a DOE publication,
research conducted by DuPont had reduced the estimated cost of the DWPF
from $2.8 billion to $870million. This publication also projected that
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construction would be completed in June 1989and that the DWPF would
begin operations in September 1989.The DWPF did not meet the 1989
schedule or cost estimate, and it may be well into the mid-1996sbefore
DWPF radioactive
operations begin.
By mid-1991WSRCstill did not have an adequateschedule. In August 1991a
DOE assessmentprepared with assistancefrom a contractor, found that the
then-existing schedule submitted by WSRC,
after repeatedly missing target
d&l%,

. did not include a scope of work for items needed to meet schedule
milestones;
did not provide for modifications to equipment;
. illogically presented the sequenceof events for startup, such as
scheduling construction before design;
did not identify problem areas and resource requirements; and
did not have resources allocated for performance of about 26 percent of
the activities in the schedule.

l

l
l

The August 1991assessmentalso found that WSRC managementhad not
been driven by a need to meet schedules. Planning meetings did not state
what was to be done by whom and by when. Instead, according to the
assessment,the planning meetings were simply status report meetings
where accountability for schedule commitment was not evident and
schedule slippage was accepted without question. Furthermore, no formal
program provided written direction for schedule change control, schedule
update process, or requirements for formal schedule analysis; and the
schedule was not being used to manage day-today activities.
In responseto the August 1991evaluation, WSRC completed its preliminary
revision of the DWPF'S cost estimate and schedule in December 1991and
presented the results to DOE headquarters officials in January 1992.As of
mid-May 1992,DOE was still evaluating WSRC’
revised
S
schedule and cost
estimates.
The lack of good planning also surfaces as the reason for the cost growth.
When DOE compiled the $1.26billion project cost estimate for fmcal year
1989,it did not provide funds for a start-up meeting commercial standards.
According to DOE officials, the assumption was that the DWPF could
become operational essentially as soon as construction was complete and
problems could be fixed after start-up. However, in our opinion, the
complex nature of DWPF and the fact that it was a first-of-a-kind technology
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that deals with radioactive waste, coupled with DOE'S commitment to
adhere to commercial standards,should have dictated an extensive
startiup phase.
The extent of the deficiencies in DOE's and WSRC’
start-up
S
plans sre
in the escalation of the DWPF'S estimated costs. For example, as
of January 1992the $918million in estimated startrup and other costs was
nearly three times the fiscal year 1990cost estimate of $330 million.

highlighted

1991Assessments Identify
ManagementProblems

In 1991the DWPF was highlighted in three separateassessmentsthat
identified significant managementweaknesses.For example, in a
memorandum dated March l&1991, addressinga February 1991
assessment,the Director of DOE'S Office of Environmental Restoration and
Waste Managementwas highly critical of the manner in which the DWPF
had been managed.According to this assessment,the
. . . method of schedule resource loading for the DWPFproject is inadequate to permit an
independent validation of the accuracy of requested staffing and funding levels. Moreover,
this inadequacy is the likely ‘root cause” of overall project management system
deficiencies for the DWFTproject, including change control, cost tracking and cost
management, resource planning, and baseline development and maintenance. In short, the
DWPFproject management system fails to provide assurance that the planned activities and
re.sources will lead to startup and operation of the DWPFon time and within cost
projections.

The DOE Site Acting Managerfor SRS,in transmitting DOE'S evaluation of
WSRCperformance for the 6month period ending March 31,1991, referred
to the DWPF as an area of concern. According to the assessment,the DWPF
. . . is 8 primary example of ineffective WSRCsenior management involvement. While WSRC
has been responsive to concern8 about schedule delays, funding problems, and manpower
levels, there is no objective evidence of a thorough definition of startup requirements, an
integrated schedule to meet those requirements, and staffing levels #tomeet the schedule.
Startup of DWPFon schedule is not only a Compliance Agreement milestone, but one of the
higheat priorities in the Waste Operations Program. Involvement of senior management in
the startupof DwpFis of critical importance.

The problems continued to be recognized during the next assessment
period. According to this assessment,which was dated December 9,1991,
and covered WSRC'Sperformance for the 6-month period ending September
30,1991, work plans and schedulesfor starting up the DWPF continued to
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be a concern throughout most of the evaluation period, The assessment
cited WSRC’Sperformance in the startup activities for the in-tank
precipitation (ITP)process as falling “far below expectations as evidenced
by a lack of commitment to the continually revised schedules.”The
assessmentalso concluded that
Throughout the majority of the period, wsnc did not focus sufficient management attention
on technical, institutional and management issues involving the DWPF.Insufficient
management attention was given to the facility start-up and consequently, WSRCdid not take
the actions necessary to minimize schedule delays and resource requirements. WSRCmissed
four consecutive commitments in developing a revised start-up schedule for DWFT, and
ultimately did not provide a revised schedule until August. Throughout this period, little
emphasis was placed on DWPF schedule performance and therefore the schedule continued
to slipon a weekly basis.

The assessmentended on a positive note, however, by stating that during
the last month of the period, “significant strides were made in improving
the managementof the DWRF program.”It added that a critical
self-assessmentof the DWPF was conducted and resulted in
. . . work planning and overall management changes that have already resulted in
significant improvements. This assessment, involving experienced nuclear managers from
outside WSRC,set forth the critical deficiencies and made recommendations for corrective
actions. WSRCis aggressively pursuing these corrective actions which include major
organizational changes and increased management focus on DWPF.

In addition to the DWRF’S managementproblems, some supporting
facilities, such as the ITP, have experienced similar problems. For example,
contractor managementdeficiencies contributed to the rr~‘s cost increases
and schedule slippages.These managementdeficiencies have been
evidenced since 1990by the continuing slippages in the scheduled startup
of the ITP from April 1991to December 1992.

Management of Some
DWPF Supporting
Facilities Has Also
Been a Problem

A November 1991report on an internal WSRC assessmentof the rrr start-up
stated that improvements were needed in documentation and overall
managementof the ITP start-up effort. Specific findings included:
l

The ITP start-up program is currently in a reactive mode, and its
organization is best described as a reactive organization.
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schedule does not contain all remaining activities and is not
integrated, and the planning and scheduling staff is inadequateto perform
planning and schedule analysis.
. There are unresolved quality assuranceissues concerriing electrical
terminations, among other items, with a potential for more issues to
develop from an in-depth review of the older, completed portions of the rr~
becausedocumentation 19InsuffIcient.
The ITP has a singular focus on completing startrup testing that ls so strong
that operational and training issues are receiving less than needed
attention.
. The current

l

Also, an earlier, more limited DOE review indicated that WSRC management
deficiencies disclosed in the ITPassessmentwere common to the waste
removal cost projects. The review was performed to determine (1) the
extent of deviations, if any, from proper cost accounting practices and (2)
whether the funding sources were appropriate. It found that
recordkeeping and documentation available for the cost-funded projects
were less detailed than those found on line-item projects and that formal
change control of cost projects’total estimated costs was lacking.
Additionally, WE did not adequatelymanagethe waste removal and
pretreatment costcfundedprojects in the past. For example, a DOE
headquartersMarch 1991Business ManagementSystem Review for SRS
reported that these projects were not managedunder the Department’s
“Project ManagementSystem”and that there was no defined management
process for them. Procedures for managing cost-funded projects, either
formal or informal, did not appear to exist at the sss, organizational, or
individual project manager levels. Furthermore, definition of such projects
was not formalized to ensure assignmentto cost funding for appropriate
reasons.

Other Factors
Growth
and Schedule Slippage

Affecting

Cost

I

Additional factors affecting the DWPF'S cost growth and schedule slippage,
according to DOE officials, included emerging work, testing systems that
identified technkd problems, and many equipment and design
deficiencies. For example, in the testing area as of January 1992,the DWPF
still required the completion of the integrated water runs, cold chemical
runs, waste compliance testing, and mercury recovery-which are
scheduled to take until June 1994to complete-to be followed by initial
radioactive operations.
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Scheduledcompletion of these tests and other startup requirements
pushed the DWF’S estimated total project costs to $2.1 billion. No one
knows if scheduledtesting will clear DWPF for actual operations or whether
additional testing, with associatedincreasesin cost, will be required. DOE
offkials at sssbelieve that the need for additional testing presents a low
probability, in their opinion. However, an evaluation of a worst-case
scenario, according to WSRC,
indicates that radioactive operations could be
as late as July 1996.
As late as fiscal year 1987,the DWPF was estimated to cost about $1.2
billion and radioactive operations were scheduled for September 1989.
The reduction in the DWPF’S total estimated project costs between fiscal
years 1983and 1987resulted primarily from design changes,a lower than
expected inflation rate, and a lower contingency amount for the DWPF. As
illustrated in chapter 2, between fiscal years 1985and 1990,the DWPF’S
total estimated project costs remained relatively constant, but the planned
operations date began to slip. Although WE recognizedthat estimated
costs were increasingbefore fLscalyear 1991,not until December 1990did
DOE officially revise its cost estimate to reflect about a $613m illion
increasein estimated costs principally related to startup activities. DOE
attributed this large increasein estimated costs, which increasedagain in
fLscalyear 1992,to (1) the omission of some systemtesting and start-up
operations costs in the original total project cost estimate and (2)
increasedannual operating costs over the period of delay and costs
associatedwith king problems left over from original construction. These
latter costs were identified during start-up testing and systemcompletion
activities.
DOE had experienced escalatingcost problems involving the DWPF before
1991.For example, the DOE Managerat SRS,in a November 26,1986, letter
to LWE headquarters,discussedthe need to revise the fiscal year 1988DWPF

budget request from $870m illion to $945m illion. According to the letter,
The mJor contributors to cost growth on the DWPFwere inadequate estimates, inadequate
planning, inadequate procurement specifications, and inadequate change control. This was
in part due to the fact that the DWPFis a “fast track” project: Construction began without a
complete design package in order to compress the project schedule due to tank farm
capacity restrictions. There is a risk associated with this method, especially with such a
unique and complex facility ss the DWF.

The ITP and the waste removal projects have also experienced cost
increasesand scheduleslippagesdue to a number of factors, including
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scope changes,modifications, budgeting constraints, and compliance with
more stringent standards. For example, the ITP project, which is currently
scheduled to be completed in December 1992at an estimated cost of $92
million, was originally scheduled to be completed in fiscal year 1988at an
estimated cost of $32 million. Modifications to reduce benzenehazards
and to design and install fire protection systems were major contributors
to the schedule slippage and cost increase. Those modifications, which
have been ongoing since mid-1933,are currently scheduled to be
completed in April 1992and are estimated to cost $36.4mUlion, more than
half of the ITP’Scost increase.
According to DOE officials, one of the prime reasons for the significant
differences in the original and current estimated total project costs is the
change in accounting practices. In the past, estimated total project costs
covered mainly construction costs, whereas under existing practices, all
costs necessaryto start up a facility are included.
Other reasons for increases in estimated construction costs, as well as
estimated total costs, include evolving regulatory requirements, permitting
problems, reclassification of facilities from hazardous waste to hazardous
waste/radioactive facilities, safety modifications, lack of good cost
estimates, and funding constraints. For example, the New Waste Transfer
Facility, which was physically completed in the third quarter of fiscsl year
1939,is undergoing modifications that are projected to delay its start-up
until March 1994.The modifications include improvements to (1) reduce
potential environmental contamination and personnel exposure and (2)
bring the facility into compliance with DOE design criteria
Another facility, the Consolidated Incineration Facility, evolved from a
hazardous waste incinerator funded by a $21 million project in fLscalyear
1933and the subsequentneed for a second incinerator to dispose of
radioactive benzeneto be removed from waste during the DNTF process.
Evolving environmental regulations necessitateda reevaluation of sss
incineration requirements. Amendments to the Resources,Conservation,
and Recovery Act (RCRA) in 1934prohibited, by 1996,the long-term storage
of all untreated hazardous and mixed wastes, such as benzene.These
amendmentsalso required facilities to treat waste as it was generated.The
Consolidated Incineration Facility will provide this required treatment
step. Since its initial cost estimate in 1933,the Consolidated Incineration
Facility’s cost estimates have increased from about $64 million to a fiscal
year 1992estimate of about $166million, primarily due to evolving
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regulatory requirements, permitting delays, modifications, reclassification
of costs, and increasesin estimated start-up costs.

Management
Improvements Under
Way

Resulting from the increased scrutiny of (1) sss-wide problems and (2) the
DWPF and its supporting facilities, DOE managementat SWhas begun the
process to make various managementimprovements. These improvements
include a complete, comprehensive rebaselining of sss projects,3 changes
to the system for collecting costs at sss, notification to the Congressof
munerous accounting a@.rstments,and implementation of the Chief
Financial Officer organization at SRS.For example, under the direction of
the DOE Site Manager at SF@,
WSRC is rebaselining all sss line-item projects
by September 391992, to ensure that the scope of SRSprojects is only the
scope necessaryto meet mission requirements. This effort includes
ensuring that cost and schedules are based on firm plans and
resource-loadedschedules.
Also, under direction of the new DOE Site Manager at sss, who assumedhis
position in August 1991,the corrective actions for the DWPF included
placing individuals with commercial nuclear industry experience in key
managementpositions, such as the DWPF manager position, and developing
an improvement plan. Managementimprovements resulting from these
steps included improvements in the DWPF organization, start-up testing
program, schedule, and change control process. For example, the DWPF
organization has been completely restructured to clearly define and fw:
managementauthority, responsibility, and accountability for start-up
activities. Other key DWPF improvements included the development of a
new startup plan in February 1992and the first comprehensive,
resource-loadedstartup schedule.
According to DOE officials at SW,before the February 1992start-up plan
was issued, a number of documents existed-start-up manual and test
plan and startup strategy-that essentially were startup plans. The
start-up manual is still in place and the startup strategy document has
been replaced by the February 1992start-up plan. At the time WSRC
transmitted the start-up plan to DOE, it still did not contain the status of
compliance with DOE Orders as required under DOE procedures. In
transmitting the startup plan, WSRCstated that a program to address

mis rebasliningeffort includes severalitems, such as a reassessmentof the requirementfor each
project; a review of the designto ensurethat it meets,but does not exceed,the mission requirements,
and a review of pm&t costs and schedulesto ensurethat they accurately reflect any revisions to the
project’s techtiical scope.
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compliance with DOE orders was being prepared and would be
incorporated in the startxp plan.
made intensive efforts to improve project
In addition, in 1991DOE and WSRC
managementby conducting business managementand project reviews, by
making changesin managementpersonnel, and by correcting funding
irregularities. These efforts are ongoing and include
assigning persons with commercial nuclear experience to key
managementpositions, including the rrP manager position;
notifying the Congressof misclassified project costs disclosed by 1991
project reviews;
. developing organizational structures that clearly establish authority,
responsibility, and accountability;
redefining the DWPF'S total estimated cost and total project cost so that
costs would be properly classified and reported in congressional budget
requests until the project starts up;
acting to provide the Congresswith cost information on the waste
managementcost projects and the basis for continuing to fund them from
operating expenses;and
. increasing noE project managementstaffing.
l

l

l

l

Furthermore, action plans have been developed for implementing the
recommendations resulting from the 1991DOE business managementand
project reviews. The recommendations are scheduled to be implemented
by September 1992.

Cohclusions

The lack of adequateDOE and contractor managementof the DWPF and its
supporting facilities has been a principal factor contributing to the
tremendous cost growth of the DWPF program and the schedule delays.
Other factors, such as system testing that identified technical problems
and equipment and design deficiencies, have also affected the DWPF
program’s cost and schedule.
DOE has acknowledged its

and its operating contractor’s past management
failures and has begun the process of instituting various changesto
improve project managementpractices. These actions are a positive
response to the problems that have affected SRSand the DWPF and its
supporting facilities. However, given the size and cost of the DWF
program, it is critical that the program continue to receive both DOE and
wsRctop managementattention to ensure that radioactive operations are
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Congress Needs More Complete and
Accurate Information About the DWPF
Program’s Cost Growth and Schedule
Slippage
The extent of cost and schedule information reported to the Congresson
the D~PF program-the DwPF and its supporting facilities-has varied
greatly. The information has ranged from DOE budgets that included a
line-item project for construction of the DwPFto Lxx’s use of operating
expensesto fund ses cost projects, such as the ITP facility. Since 1989DOE
has not presented the Congresswith the best information DOE had
available about the DWPF program’s overall cost increasesand schedule
changes.However, as a result of DOE'S examination of funding practices at
SW,DOE determined that the Congressshould be provided more complete
and accurate information on the DWPF program. DOE had actions under way
as of early May 1992,such as initiating efforts to reestablish the DWPF as a
separateconstruction project in DOE'S budget submissions,that would
provide the needed information.

Improvements
Needed in the
Information Provided
on the DWPF

As ilhrstrated in chapter 2, most of the DWPF'S cost and schedule changes
took place after fLscalyear 1989,when the Congresslast made available
capital funding for the DWPF'S design and construction. Subsequent
requestsfor funding the DWPF work necessaryto achieve radioactive
operations after construction, such as testing systems,training, and
operational readinessreviews, have been included in operational expense
appropriations. Becauseof the way this information is reported and
communicated, the Congresshas not been fully presented with a clear
picture of the DWPF'S cost and schedule changes.
DOE'S last budget request to the Congresscontaining DWPF'S estimated total
project cost was its fiscal year 1989request.The 1989budget request
reported total estimated DWPF construction costs in WE'S construction
project data sheets’as a line item of about $930million and total estimated
project costs as about $1.26billion. Radioactive operations were
scheduled to start in the fourth quarter of fiscal year 1990.As discussedin
our November 1989report, the design of the DWPF, according to the
project’s chief of design and construction, was about 99 percent complete
and construction was about 96 percent complete as of September 1989.
M)E has since revised the percentageof completed construction to 90
percent to reflect post-mechanicalcompletions. When construction is
complete, approximately 2 years of testing will take place before
radioactive operations begin.

‘CoMction project data eheetaare preparedand submitted for aUpmjecta requiring authorization
or appropriationin the budgetyear. Thesesheetsare usedto preeentdescription,justifkation, and
costdata
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The DWPF has not been reported as a construction line item project since
the fiscal year 1989budget request. For budgetary purposes, construction
of the DWPF was considered as being complete. Construction of a
completed DWPF that could be used for radioactive operations, however,
had not been completed. In fact, if the DWPF does not begin radioactive
operations until June 1994,it would be nearly 6 years after construction
was theoretically completed, according to DOE’s fiscal year 1989budget
information, before radioactive operations may begin. During this period
an estimated additional $879million will be needed to complete the
construction and start-up of a DWPF that can perform radioactive
operations.
The principal funding source that haa been used for this additional work,
or is planned for this work-which includes costs for startup, operation
and maintenance of equipment and facilities completed under the line
item, operator training, maintenance training, and technical engineering
training-has been and is envisioned to continue to be DOE’s operating
funds for the SavannahRiver Site. Also, modifications required as a result
of start-up testing and technological changeshave been funded from
operating funds, Funding this work from operating funds, as opposed to
construction line-item funding, resulted in DOE budget requests not
containing DWPF’S total cost or construction project data sheets identifying
DWPF cost increasesand schedule slippages.
Although the DWF’S cost and schedule status was last reported in the
ftscal year 1989budget, DOE has provided periodic status updates to some
congressionalcommittees through reports and letters. For example, MJE
sends a quarterly report to the congressionalArmed Servicesand
Appropriation Committees2informing them of the cost and schedule status
of maor national security programs. In its report for the quarter ending
December 31,1990, DOE informed the Committees that the DWPF’S total
project cost had increased to $1.873billion, construction of the project
was 99 percent complete, and radioactive operations were scheduled for
the first quarter of fiscal year 1993.
In addition, DOE has separately provided some cost information, not
included in the quarterly reports, through letters to the Committees to
explain why some of the construction costs had increased. For example,
%ection 3143of the National DefenseAuthorization Act for FIacalYears lBB0and 1991,Public Law
101-189(Nov. ZB,lB3B),103Stat 1631,generallyrequiresthe Secretaryof Energyto submit to the
Committeeaon Armed Servicesand Committeeson Appropriationsat the end of each calendaryear
quarter a report on each national security program estimatedto coat more than $600million or
designatedby the Secretaryof Energyaa a mc\JorDOE national security program.
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DOEhss used letters to explain that it had misclassified about $120million
in costs that had contributed to a $291million increase in construction
costs. In September 1991DOE sent a letter to the Committees explaining
that it had misclassitled about $102million in costs as operational costs,
when in fact they were construction costs that required congressional
authorization, and DOE in a subsequentMarch 1992letter reported that it
had misclassified as operational costs an additional sum of about $18
million in construction costs.
Although DOE informed congressional committees of the misclsssified
costs in September 1991,the DWPF cost was not updated in the September
30,1991, quarterly report to the Committees. This report, which was not
submitted to the Committees until January 13,1992, excluded the DWPF
completely. The December 31,1991, quarterly report, which was submitted
to the Committees on April 6,1992, contained the misclassified costs that
had been previously provided to the Congressin a September 1991letter.
rxx also used this report to indicate that the DwrFwas experiencing
delays, that WSRChad presented DOE a revised schedule that would slip the
DWPF startup date to June 1994,and that DOE was still reviewing the
proposed schedule. The report did not provide any information on the
potential cost impact of slipping the DWPF’S start-up to June 1994.
According to the DWPF project manager in DOE headquarters,these changes
will not be reported to the Congressuntil after the Energy Systems
Acquisition Advisory Board reviews them. In mid-May 1992a DOE waste
managementofficial at SRSinformed us that DOE headquarters-directed
reviews of the changeshad been completed and DOE was attempting to
schedule the Advisory Board’s review of the changesfor late June 1992.
According to DOE officials at SRS,it was possible that DOE may notify the
Committees of the updated cost and schedule information before the
Advisory Board completes the June 1992review process.
The issue of using operating funds for construction purposes hss been a
long-standing DOE problem that we documented about 10 years ago. In
1982we reported that DOE funded projects from its operations budget to
keep estimated project costs within the appropriation and that DOE had
notified Congressby letter that some of the costs had been reclassified but
that the notifications were for only a small percentage of the total
reclassi&d costs3 We concluded that %OE headquarters liberal policy of
transferring costs from capital to operating funds has reduced
%rther ImprovementsNeededin the Departmentof Energy for Estimating and ReportingProject
Chta (GAO/NA8AD8237, May 20,1982).
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congressionaloversight over projects.” In addition, we stated that “Pull
disclosure to the Congressis needed to ensure that projects continue to
meet the requirement for which they were funded.”The report
recommendedthat the Secretary of Energy take a number of actions,
including instituting tighter controls over project funds by requiring DOE
headquartersreview and approval of all cost reclassifications within
individual projects.
Even though some updated cost and schedule information has been
reported to the congressional Committees, inconsistencies exist in
reported information becausecosts have not been promptly updated in
either snsquarterly status reports to DOE headquarters or quarterly reports
to the Committees.Except for the last report, all of sns’1991quarterly
reports to DOE headquarterscontinued to report DWPF estimated
construction costs at about $930 million and estimated total project costs
as $1.26billion, while DOE headquarters report to the Committees for the
quarter ending September30,1991, excluded the DWF, even though DOE
had informed the Committees in a September 1991letter of an additional
$102 million in construction costs.

Better Understanding
Needed on the Full
Scope of DWPF
Supporting Facilities

The funding of DWPF supporting facilities as cost projects and separateline
items did not provide the Congressthe necessarykind of information to
fully understand the (1) magnitude of the construction cost of facilities
required to ultimately vitrify the high-level radioactive waste stored at SRS
and (2) continuing cost increasesand schedule slippages.Cost projects
and line-item projects that are needed to support the DWPF have an
estimated cost of about $1.8 billion. Adding the estimated cost of support
facilities to the DWPF'S estimated cost of $2.1billion increasesto about $3.9
billion the total estimated cost to construct, start up, and upgrade facilities
essentialto the vitrification of high-level radioactive waste.
The cost projects were the least visible becausethey were funded from
operating funds and, under existing policies, are supposed to be
capitalized at project closure. DOE orders provide that projects involving
construction of demonstration facilities and other similar facilities where
the life of the project is 2 years or less are appropriately funded from
operating sources. In recent years SRShas expanded the concept to
situations involving an urgent need to do work that ordinarily should be
funded ss a line item or a general plant project, but where the funding was
not immediately available. Such situations, according to the June 27,1991,
SRSProject Review Team Report, were considered acceptable if there had
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been appropriate coordination between DOEheadquarters and cognizant
congressional committees.
In 1991the DOEteam reviewed five cost projects funded at the tank farms
for removing and pretreating waste to determine if (1) the projects met the
criteria for a capital project or should be part of an existing project, (2)
records showed DOEheadquartersand/or the Congresswere aware that
projects meeting capital criteria were funded from operating accounts,
and (3) the projects should have been included as part of the DWPFline
item. The review drew several conclusions:
l

l

l

It was not at all clear that the waste removal projects met the criteria for
funding from operating accounts, but there is some basis for using
operating funding for the waste removal facilities becausespecific tank
facilities and equipment are normally scheduled to operate for less than 2
years, However, scheduled operation of the specific equipment and
facilities often exceeds 2 years, and entire projects span up to a decade.
The ITP and sludge pretreatment facilities were clearly long-life facilities
that would normally be funded from capital accounts.
The waste tank fsrm projects should not have been included in the DWPF
line item becausethe DWPF project data sheets and project plans do not
include work inside the tank farm.
However, even though the projects had been funded from operating
expenses,the report concluded that the cost projects were adequately,
albeit briefly, communicated in the budget process, culminating in the
congressional budget requests.The congressional budget submittals, while
not specifically using the term “cost project,” did indicate that operating
funds were being used to construct facilities for waste removal and waste
processing to support the DwPF.
In addition to the waste removal and treatment projects in the tank farm,
the construction of saltstone vaults was funded from operating expenses,
and DOEplans to continue funding the vaults from operating funds. Three
vaults have been constructed at a cost of about $16.9million. The vaults
are being funded from operating expensesbecausethe individual vaults
are expected to be filed within 2 years. They are not considered as an
asset with any remaining usefulness after being filled; that is, they wilI not
have an extended useful service life or alternative future use. This
criterion will sllow for the construction of 12 double-wide vaults that DOE
projects it will need in the future. DOEestimates that the cost of each
double-wide vault will be about $18 million (with an estimated total cost of
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$233.6million for the 12 vaults) and the funding will be provided from
operating expensesfor sRs.

DOE

The issue of how to fund waste disposal vaults that could include the
saltstone vaults has not been flnahzed. In early 1992a position was put
forth within DOE that such vaults should be funded ss capital projects on
the basis that disposal vaults are nondepreciable assetsthat guaranteethe
protection of workers, the public, and the environment from low-level
radioactive waste. As a result, in the spring of 1992DOE reported that a
request was being prepared to get the Federal Accounting Standards
Advisory Board’s guidance on the issue of capitalizing versus expensing
waste storage facilities.
Although DOE reviews considered prior reporting of projects from
operating expensesacceptable,construction project data sheets for these
projects were not submitted with annual budget requests as called for by
DOE orders. The Director of DOE'S Planning and Budget Division at SRS
attributed the failure to submit the construction project data sheets in the
past to laxity on DOE's part. If the construction project data sheets had
been submitted, they should have disclosed those projects that should not
have been funded from operating expenses.According to the Director,
very few construction projects should have been funded from operating
expenses.

DOE Has Recognized
the Need for More
Complete and
Accurate Information

As discussedearlier, the DWPF had not been funded in DOE'S budget as a
construction line-item project since 1989.However, several events since
then have resulted in DOE deciding that it should provide the Congresswith
more complete and accurate information on the DWPF program. For
example, as illustrated in chapter 3, DOE'S ongoing efforts include

.

redefining the DWPF'S total estimated cost and total project cost so that
costs would be properly classified and reported in congressionalbudget
requestsuntil the project starts up;
acting to provide the Congresswith cost information on the waste
managementcost projects and the basis for continuing to fund them from
operating expenses;
acting to submit construction project data sheets with the fBcal year 1993
congressionalbudget request for each of the waste managementcost
projects; and
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acting to submit construction project data sheeta with annual budget
requests for each construction project funded from operating expenses
that exceeds $6 million.
The DWPF wss not funded as a construction line-item project in fiscal years
1990and 1991;as a result, construction project data sheets showing
project cost and schedule information were not submitted with budget
requests for those years. However, according to DOE finsnci~ officials, DOE
plans to reestablish the DWPF as a construction line item in fiscal years
1992,1993,and 1994(with associated construction project data sheets
provided with the budget submissions) becauseadditional capital
expenditures are needed for activities related to the DWPF'S planned June
1994start-up.
For example, according to the DOE financial officials, DOE'S request for
line-item funding for fLscalyear 1992was submitted to the Office of
Managementand Budget (OMB) as part of a broader request that included
reprogramming about $68 million remaining from a $70 million operating
expense project funded in 1991for DWPF post-mechanical completion
modifications to the DWPF line item. The reprogramming request was sent
to OMB on February 20,1992, but shortly thereafter, the portion of the
request applicable to DWPF was separated from the broader request
becauseOMB wanted more details on the DWPF. The additional details were
subsequentlyprovided to OMB on May 6,1992. Line-item funding for fmcal
year 1993will be provided through an amendment to the fiscal year 1993
budget request. The Rscal year 1994budget request, which was still being
developed as of May 6,1992, will also include line-item funding for the
DWPF. However, according to DUE budget offk%ls, line-item funding and
construction
project data sheets are required only during the DWPF'S
start-up phase becausefunding is needed for construction activities.
Otherwise, DOE would have continued requesting funding for DWPF'S
startup from operating expenseswithout construction project data sheets.

Conclusions

Becauseof the various ways information has been reported on the DWPF
and its supporting facilities, the Congresshas not been fully informed,
through the budget process, about cost increases and schedule changes
involving both the DWPF and its supporting facilities. Given the extent of
past problems involving the DWPF program and the need to keep the
Congressfully informed of the program’s status, DOE'S future budgets
should be used to show the most up-to-date cost and schedule information
until the DWPF achieves actual radioactive operations.
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DOE has decided that

it needs to provide the Congresswith more complete
and accurate information on the DWPF program . We believe that DOE'S
efforts to addressthe funding irregulariti~ and the rewtablishment of the
Dww as a line-item project are the types of actions that must be taken so
that the Congresswill have the needed cost and schedule information to
fully understand the current status of the DWPF program .
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Unresolved Technical Issues and Other
Uncertainties Could Further Affect the
DWPF’s Scheduled Start-Up and Operation
In addition to increasesin costs and schedule slippages,various
unresolved issuesand other uncertainties have the potential to further
affect the scheduled start-up and operation of the DWPF. These problems
include technical issues,starWp test continuity and management,and the
added rigor of safety, environmental, and other requirements. Many of the
issuesidentified have not been resolved. For example, even though DOE
plans to replace in the mid-1999sthe existing DWPF pretreatment
technology with an alternative method, problems encountered with the
existing technology+oupled with potential advancesin the new
method-warrant a further review by DOE to determine whether the
planned replacement efforts should be accelerated.

Technical Issues Still
Require Resolution

The technical issues still requiring resolution involve pretreatment
technologies, as well as emerging, identified, and even closed technical
problems. DOE has also established an outside, independent team to review
open technology issuesand assist it in determining if there are additional
major process-relatedtechnology concerns that need to be addressed.

Need to Assess and
Evaluate Alternative
Pretreatment Technologies

According to DOE officials at SRS,the decisions on pretreatment
technologies were based on supporting DWPF schedules and best available
information about the processes.This decision-making process has
affected both costs and schedule. The existing pretreatment
technology-the in-tank precipitation (ITP) process/precipitate hydrolysis
process (PHP)-is still experiencing problems, while there sre new
potential advancementsinvolving an alternative technology-the
ion-exchangeprocess (RCP).
Under the existing technology the ITP is used
to separate the high-level waste from other material in the storage tanks
and the PHP removes explosive organics, such as benzene,before the waste
goes into the DWPF’S melter, where the vitrification process takes place.
In the early 1980sSWmanagementwas searching for the best processesto
use in vitrifying stored high-level radioactive sludge and salts. Two
processeswere examined for removing radioactivity from the salt in the
tanks to avoid vitrifying the large quantity of salt. Originally, there was one
existing process, sn IXP;later in 1981the SavannahRiver Laboratory
discovered that a chemical could efficiently remove cesium from
high-level waste.
After this discovery SRSpursued the development of the ITP process and
also continued to develop the original MPprocess as a backup to the ITP
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process.Then, in 1983SRSdecided to go with the no process instead of the
MPand discontinued the development of LWas a backup.
This decision was based on the lack of a significant cost incentive, the
magnitude of IXPdevelopmentalwork remaining, and the more pressing
developmentalneeds in hazardouswaste technology aress. A comparison
of estimated project and operating costs, excluding remaining
developmental costs, gave MPa $19 million cost advantage.However, the
I&S advantagewas effectively removed becausethe developmental work
for the ITP was estimated to be much less than that required for the RW.
The developmentalwork for the ITP was estimated at $1 million to $2
million. On the other hand, the developmental work for the RCP
consisted
of a large number of unknowns, estimated to cost from $20 million to $60
million and take 3 to 6 years to resolve.
Committed to the ITPprocess, in 1984snsselected a precipitate hydrolysis
process (PHP) to remove the benzeneand other combustible gasesfrom
the JTP waste. The ~~p-originally
estimated to cost $32 million-was
constructed in the DWPF at an estimated cost of $68 million, according to a
1990 WSRCstudy. hater, in 1988 tests of the PHP encountered technical
problems. Also, in 1988environmental and safety hazards involving the ITP
resulted in LWE authorizing $21 million for modifications to reduce those
hazards.Since 1988technical, environmental, and safety issues emanating
from the ITP process have continued to be a problem for SW.
In the meantime, a DuPont researcher at the SavannahRiver Laboratory
discovered a ten-fold more efficient resin for removing radioactive cesium
from waste using IXP,and DuPont gave some consideration to the
installation of an IXPusing the new resin. The breakthrough resulted in a
study describing the advantages of IXP over ITP/PHP and potential
modifications for converting to MPby installing an RCP
system in ITPfilter
cells. In May 1988a DuPont consulting engineer estimated it would cost
about $23 million to install the MPin the ITPfilter cells but concluded it
was not feasible becauseof required piping modifications. He estimated it
would cost about $62 million to install the IXPin a new facility.
In January 1989DOE informed the Energy SystemsAcquisition Advisory
Board that problems encountered in testing the PHP could have major
impacts on cost and schedule and then initiated a series of actions to
further develop the IXP.DOE had the cesium-removalbreakthrough
independently verified and in June 1989issued a request for proposal to
design and construct an IXPtest unit. Then, in September 1989DOE initiated
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an IXPdevelopmentprogram costing $1.86m illion that included the
procurement of an IXPunit and additional testing work examining the
cesium-removaltechnology and how the technology would interact with
other aspectsof the DWPF. In addition, DOE initiated in November 1989a
study examining the feasibility of replacing the ITP/PHP
with M P .The study’s
interim results were that the I.XPwould
l

l

l

l

cost about $20 m illion if placed in the ITPbuilding and about $40 m illion if
placed In a new building (costs were not estimated for associatedsupport
equipment that would increase total costs);
reduce annual operating costs from about $21 m illion for the lTP/PHP
to
about $8 m illion for the nc~;
be advantageousfrom a safety and environmental viewpoint since it
elim inates the generation of benzeneand m inor amounts of other
organics; and
take 3 to 6 years to complete necessarylaboratory test work, engineering,
procurement, and construction,
On the basis of the feasibility study’s interim results, the DOEDirector of
the High Level Waste Division requested in June 1990that the rx~ be added
to the fiscal year 1993budget request as a backup/replacementfor ITP/PHP.
DOEadded the replacement of ~~P/PHP
with IXPas a 199697 $70 m illon line
item in both the fiscal year 1993budget and in the SavannahRiver Site
Five-YearPlan (FY 1993Budget Year) dated June 1991.After the June 1990
request, with apparent resolution of the PHPproblems and confronted with
funding constraints and lim ited research resources, DOEgave other
research work priority over M Pdevelopmentalwork, excluding the award
of a $372,146contract in October 1990for the manufacture of an IXPunit
for testing purposes.
According to DOEofficials, M Pwas not aggressivelypursued in the late
1980sbecausethe time needed to develop it would not enable the DWPF
start-up schedule to be met. However, even though the DWPF
is currently
confronted with major cost increases,schedule slippages,and ITP/PHP
problems, the development of nc~has continued as a low priority. At the
time DOEslowed the ongoing development of rx~ in 1990by giving other
research work priority over the M Pwork, the DWPF was scheduled to start
up in November 1992.Since that time additional ITP/PHP
problems have
surfaced; DOEhas planned an abatement control program estimated to cost
$36 m illion to reduce benzenereleases;and the DMTFstart-up has slipped
to June 1994and possibly to m id-1996.
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Becauseof concerns that the ITP/PHP problems may not be satisfactorily
resolved, SRShas looked at vitrifymg sludge only as it had originally
planned
to do before adding the ITP/PHP processesfor vitrifying salt waste
along with the sludge. According to the WSRC Manager of Interim Waste,
the DWPF could operate about 2 years before the lack of space for storing
waste water generatedby the sludge-only process would shut down the
DwrFoperation.
Notwithstanding the problems identified with the existing ITP/PIW
processes,SRSmanagementhas not evaluated the cost-benefits of (1)
continuing work on the ITP/PHP, (2) stopping work on the ITP/PHP
and
replacing it with MP,or (3) accelerating the development of IXP.According
to DOE officials, such co&benefit evaluations have not been performed
becauseof ITP/PHP schedule advantagesand DOE’S belief that they will
work. Both SRSand DOE headquarters are committed to ~P/PHP. The
officials noted that this commitment still exists becauseRCP,
even though it
appears to offer a number of potential advantages,would take a minimum
of 6 to 8 years to come on-line, in their opinion. These officials also said
that past experience indicates that costs could increase two to three times
more than original estimates.
Various DOE reviews and assessments,however, appear to support the
need for a more thorough evaluation of m versus lTP/PHP. For example:
l

l

l

Cost reductions could make it more economical to switch now. The IXP
could reduce annual operating costs by about $8 million to about $11
million, eliminate future benzeneabatement costs of about $36 million,
and eliminate remaining ITP/PHP start-up testing and modification costs.
Also, with IXPeliminating the production of benzene,it could be possible
to reduce construction costs for some DWPF supporting facilities.
IXPappears to be a much safer process becauseit does not result in the
production of benzene.Elimination of benzenewould reduce the
radiological risk of accidents in the tank farm by 60 percent or more and
also reduce the potential for accidents in waste transfer facilities and in
the DWPF.
ITP/PHP technical

problems could adversely affect DWPF start-up, operation,
attainment rates, component life expectancy, and glass quality. Solutions,
found using downsized models and simulated waste, are available for
some of the problems; other problems have yet to be solved. However,
even the solutions found may not work in full-sized units with real waste.
On the other hand, studies have not identified any problems with LXPthat
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are considered unsolvable, but DWhas not undergone a rigorous evaluation
to identify any such problems.
ITP produces benzene,and IXPdoes not. Benzeneabatement projects have
been planned for ITP and the DWPF to address environmental and
occupational health concerns.
. From a vitrification standpoint, slipping DWPF'S startup date to either June
1994or July 1996and then vitrifymg sludge for 2 years could substantially
offset the RP/PHP startrup advantageover I&S planned start+upin 1997.
DOE officials at snsbelieve, however, that it would take 6 to 8 years from
lfKX&if
everything went perfectly-to have a viable xx~.DOE officials also
stated that the ITP is scheduled to start pretreating high-level waste salt at
the end of 1992that will free up needed tank space and permit the
immobilization of the decontaminated salt at the saltstone facility.
l

Emerging Technical
Problem Could Affect
Cost, Schedule, and
Operation

An emerging technical problem that could have a sign&ant affect on DWPF
cost, schedule, and operation was identified in August 1991.One chemical
(sodium nitrite) added to prevent a corrosion problem in the tanks has to
be counteracted by another chemical (hydroxylamine nitrate) to achieve
attainment objectives at a DWPF process point. This counteracting
chemical, however, causesthe formation of another chemical, which is
explosive (ammonium nitrate), later in the DwPFprocess.
This problem also demonstrates the level of uncertainty related to
proposed solutions to DWPF technical issues. For example, WSRCprojected
its June 1994radioactive start date on two technical solutions that it was
evaluating to deal with the explosion potential of the ammonhun nitrate.
The ukimate objective of both solutions was to allow radioactive waste
containing the nitrates to age and decompose-thus elWnating the
explosion problem-before continuing the process.
One proposed solution would require using two existing tanks to
accomplish this aging and decomposition process. However, this solution
would allow the DWPF to operate at only 20 percent of its design capacity.
The second solution requires building additional tanks to accomplish the
aging and decomposition process. This solution would push the
radioactive start date to July 1996.
However, these two options were replaced by a third option in March
1992.According to DOE officials, the first two options were replaced
becausethey did not produce the expected attainment levels and would
require tanks two and one-half to three times larger than those planned.
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This, according to the officials, made the options prohibitive from a cost
and operational standpoint. Under the third option, the waste would be
washed before entering the DWPF. This option-referred to as late or final
washing-reportedly has a 70-percentdegree of technical certainty,
according to a WSRCtask force that examined potential options for
resolving this issue. As a result, a confirmatory study was initiated in
March 1992,and prehminary results were reported to DOE on May 16,1992,
that late washing was a viable option. WSRC is still continuing its technical
review of this option. DOE officials stated that the proposed solution will
cost $20 million to $30 million but should not affect the planned June 1994
proposed radioactive start date. However, another sns document indicates
that there are concerns that required modifications to the pump pits may
not be completed by June 1994and that stainless steel tanks required to
hold the wash water from the process would not be constructed by June
1996.Also, according to the facility manager for the New Waste Transfer
Facility, the final wash option may result in the presence of benzeneat the
facility that has to be mitigated to avoid a potential fire and explosion
hazard.
This is not the first time that late washing has been considered as an
option for the feed going to the DWPF. In 1986it was considered as a means
to treat rrp-processedwaste to prevent corrosion in tanks where it was
being held before going to the DWPF. However, late washing was not
chosen as the means of treatment partly because of the high cost ($26
million) of building the fmal washing facility. At that time it was
recognized that the late-wash method provides greater flexibility in
processing the waste becauseit handles wider variations in waste
composition and requires changesin only one processing area. In addition,
the method does not require making additions or ensuring that solutions
are within feed standards.
The late-wash method was not chosen in 1986;instead, the addition of the
chemical sodium nitrite was recommended to control corrosion. This
recommendation was made even though the nitrite additions affected
three distinct processing areas, unlike late washing, which affected only
one processing area-the operation of the tank farm. The processing areas
affected by the addition of nitrites were (1) the operation of the tank farm,
(2) the use of the PHP with its resulting reliance on hydroxylamine nitrate,
and (3) the DWPF melter due to changesin feed becauseof sodium and the
addition of hydroxylamine nitrate.
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Open Technical Issues
Could Decrease
Attainment

As of December 1991,29additional technical issues involving the DWPF
were identified as open by DOE.These issues included a wide variety of
technical problems, such as the cleaning technology for vessels and liquid
sampling precision and accuracy. One example from the 29 open
issues-the generation of gaseoushydrogen attributed to certain metals in
the waste referred to as noble metals-provides a further illustration of
the difficulty DOE and WSRCface in their attempts to resolve these open
issues.
The production of gaseoushydrogen within the DWPF process creates a
major potential fire and explosive hszard. Although identified as a
technical problem that could affect critical path and major milestones for
the DWPF, it was not defined in the schedule of work to be done before
radioactive operations until the December 1991revised schedule was
established. Instead, a modification costing $2.76million was requested in
September 1991to monitor hydrogen concentrations and mitigate the
formation of flammable concentrations. This mitigation, according to a
WSRC
written response to us, would be to operate the DWPF below its design
basis and thereby minimize the impact of gaseoushydrogen. The written
response acknowledged that attainment would be decreasedbut stated
that safe operations would be maintained.
In requesting the $2.76million modification, DWPF managementalso
acknowledged that additional scope above that currently proposed may be
required to support radioactive operations. A January 1992line-item
estimate for hydrogen mitigation showed that about $6.6 million would be
needed for radioactive operation modifications. The use of these funds
include design, fabrication, and installation of systems.

Somb Previously Closed
Technical Issues Could Be
Reofiened

Forty-four technical issues involving the DWPF were shown as closed
becauseof proposed mechanical design, operating strategy, or chemical
changes.One example from these closed issues-the type of melter to be
used at the DWPF-providesa further illustration of the potential that even
previously closed issues could possibly still affect the DWPF'S schedule and
costs. Within the melter the glass-forming material is heated and combined
with the radioactive waste to form a molten mass that is then poured into
the stainless steel canisters.
An additional $2 million was provided in December 1991to procure,
install, and evaluate a different type of melter in the test facility. According
to DOEofficials, this melter is being pursued not becausethe existing
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melter will not work but becausethe new melter potentially has a higher
throughput and might handle noble metals, which settle at the bottom of
the melter after extended periods of operation, better than the existing
melter. Wsste to be processed after 2 years of DWPF operations is expected
to contain noble metals. Dependmgon the outcome of the melter
evalmtion, some of the 16 melter or melter-related issues identified as
closed in December 1991may potentially be reopened. For instance,
melter process issues,such as glsss sample size and handling and design
rate demonstrations, could require reexamination. Also, according to a
December 1991WSRCstatus report on DWPF technical issues,melter
behavior can be different from pilot melter testing because of changesin
control systems,scale-up effects, and more continuous operations.

Independent Review Team
Could Identify F’urther
Technology-Related
Problems

Another potential impact on the DWPF'S cost and schedule could be the
results identified by an outside, independent review team that was
establishedat the request of DOE and WSRC.This team was created in
January 1992and its assessmentof technology issues is expected in
mid-May 1992.The team will review open technology issues and assist in
determining if there are additional major process-relatedtechnology
concerns that need to be addressed.The lo-member team will also assess
the approach used by wsnc to resolve technical issues and determine if it
leads to satisfactory and timely resolutions. The team consists of
reviewers with expertise in process chemistry and systems,physical
processes,analytical chemistry, and ceramic nuclear technology.

Start-Up Testing
kjsues Could Affect
Planned Operations

Initial star&up testing at the DWPF identified numerous issues that have
extended the schedule and pushed forward the radioactive start date.
However, funding shortfalls could further affect the DWPF'S planned
radioactive operations, In addition, the rrr is experiencing &&up
problems.

Overall Start-Up Testing
Problems

Start-up testing has been a constant problem for the DWPF. As discussedin
chapter 3, when the DWPF entered the startup phase in 1939,an adequate
startup strategy had not been defined and a good cost estimate and
realistic schedule for radioactive operations were not developed until the
first half of fiscal year 1992.
Integrated water runs, the initial start-up testing activity to demonstrate
that steam and cooling water systemsthat control the boiling and
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condensing capabilities at the DWPF meet process requirements, did not
begin until September 1999.At the tune integrated water runs ended, the
startup strategy involved four components: (1) integrated water runs
scheduled to begin the third quarter of 1996,(2) cold chemical runs
scheduled to begin the third quarter of 1991,(3) waste qualification runs
scheduled to begin in January 1992,and (4) “hot” radioactive operations
scheduled for February 1993.
The integrated water runs, which were scheduled to be completed by
March 1991and were extended through May 1991,identitled a large
number of design and equipment deficiencies that extended the schedule
even further and delayed the radioactive start date. Since the integrated
water runs ended in May 1991,the DWPF starbupschedule has been revised
twice. The first revision in August 1991gave a hot operation date of
December 1993.The logic and sequencingof activities in this schedule,
however, were found to be greatly lacking by a DOE assessment.As a
result, another schedule revision occurred in December 1991.Under this
revised schedule chemical runs are to begin in November 1992with hot
operation scheduled for June 1994.
Deficiencies identified during integrated water runs are to be completed
before the next stage of testing begins in November 1992.The work
identified in integrated water runs included reconciling planned versus
actual drawings and field inspections of installed systems becauseof
discrepancies in technical drawings. For example, between January and
July 1992,162hardware inspections of installed systems are required to
ensure that differences between actual “as-built” conditions and design
drawings do not exist. These inspections must be done in order to support
continued start-up test activities. The inspections are time critical and
must be done before chemical runs of the startup testing can begin.

Ovekll Waste Management
Funbng Shortfall Could
Affect DWPF Start-Up

A general assumption used in developing the current start-up schedule is
that funding will be available as needed for operations and major
modification projects to the DWPF. However, given the overall funding
shortfall in the waste managementarea, there is some uncertainty that
funds will always be available as needed to achieve the schedule. For
example, a June 1991wsgoprojected distribution of the $196million fiscal
year 1993shortfall for overall SRS activities showed a $33.6million impact
on the DwPF.The two areas of greatest impact are the DWPF
laboratory-about $16.7million-and capital equipment-about $11.6
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million. As of January 1992the project shortfall had increased to $147
million and had even greater potential to affect the DWPF
schedule.
Should shortfalls actually occur, meeting revised schedule requirements
for the June 1994DWPF
radioactive operations date may prove difficult, at
best. For example, reduced or eliminated funding to the DWPF
laboratory
would preclude technical assistanceto the DWPFduring chemical runs and
initisl radioactive startup. It would also limit waste compliance work and
cause a significant portion of DVYPF
expertise to be lost.

ITP Start-Up Problems

The ITPis experiencing the same type of start-up problems that caused
delays to the DWPF.
A November 1991assessmentby WSRC
found that the
ITP’Sstart-up program is in a reactive mode, which causessn emphasison
schedule completion without requisite attention to detail in documenting
the completion of startcupactivities. The assessmentalso found that the
project was at least 3 months behind becauseof operations readiness
reviews and the need to complete both overdue and due activities that
exceed resource capabilities. The assessmentteam also concluded that it
was possible that schedule delays of 9 months or longer could occur.
Another finding of the assessmentwas that ITpmanagement’ssingular and
strong focus on completing startup testing has caused operational and
training issuesto receive less than needed attention. As a result, no formal
provision exists for turnover of tested systems from start-up to operations.
Other findings were that the ITPdesign basis is not published and
maintained, test efficiency and methodology are deficient, test closeout
and documentation are hard to assess,and the risk of retest is high
becauseof incomplete test summaries.
In order to meet these requirements,the schedule for the ITP’Sstart-up has
already slipped from December 1991to December 18,1992.The new
schedule date is based on 10 assumptionsthat must occur for the date to
remain valid. These assumptionsinclude operational readinessreviews
being completed within scheduled time periods, test personnel working
around the clock during simulant testing, and approved scope additions
not being required before radioactive operations.
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The need to resolve any issues brought up by overnight groups who make
recommendations to DOE on the ssfety of nuclear facilities could cause
further delays to the DWPF.
For example, WSRC’
analysis
S
and determination
of safety class systems may not be agreed to by DOE’S Office of Nuclear
Safety or the Defense Nuclear Facilities Safety Boa# Ixj addition,
supporUng facilities, such as the Consolidated Incinerati@ Facility-a
facility that will receive DWPFwaste by-products and burn them, have not
been permitted or constructed. Also, the DWPF’immobilized
S
waste must
meet the requirements of the federal repository, These requirements will
be developed and finalized as part of the license application. Another
potential problem could involve regulatory issues.

Oversight of Safety
Requirements May Delay
Opeiations and Increase
costs

Actions taken and planned for DWPFsafety issues may not meet the
requirements of outside review organizations, such ss the Defense Nuclear
Facilities Safety Board or even DOEsafety groups. For example, a May 1991
study identified nine DWPFsafety class items that did not comply with DOE
Order 643O.lA-Safety Class Criteria. This order defines safety class items
as systems, components, and structures, including portions of process
systems,whose failure could adversely affect the environment or safety
and health of the public. WSRC
estimated it would cost about $104million
to make required upgradesto these systems. Nine safety class items were
initially identified.

Environmental, and
Other Requirements
Could Cause F’urther
Delays

However, in October 1991WSRC
concluded that the requirements of DOE
Order 6430.1Adid not apply to the DWPFand provided another assessment
that used risk-based assumptions.This assessmentresulted in only two
systems being identified as safety class items that need upgrades to
comply with noE requirements. These systems are a process cell
confinement structure and a new control system to ensure the shutdown
of the heating, ventilation, and air conditioning system at the DWPFin the
event of an earthquake equivalent to the type most likely to occur at SRS.
As of March 31,1992, DOEhad not approved this new list of safety class
items and sent the list back to WSRC
with comments. An independent
contractor DOEused to analyze the list has raised concerns about (1) the
assumptions used to generatethe list and (2) why some systems were
‘The flve-memberSafetyBoard was establishedby section 1441of the National DefenseAuthorization
Act, F’iscalYear 1989,Public Law 100466,102Stat. 2076,in 1888and beganoperationsin October
1960.The Board ia required,amongother things, to (1) invest&ate any event or practice at DOE
defensenuclear facilities which the Board determineshas advemely,or may adversely,affect public
health and safety and (2) make recommendationsto the Secretaryof Energyon operations,standard%
and researchneedeneceesaryto ensureadequateprotection of public health and safety.
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excluded from the list. For example, one assumption used by WSRC is that a
full tank of radioactive materials would not create a hazard to the off-site
public if a releaseshould occur. The concern raised by the independent
contractor is that the assumption should be based on a partially filled tank
that would contain various gasessitting on top of the tank’s contents. This
scenario could be much more hazardousto the public than a full tank.2
Even if DOE approves this list, outside review organizations, such as the
Defense Nuclear Facilities Safety Board, may not agree.The planned DWPF
schedule could be affected, depending on any potential problem areas the
Safety Board review may find.
Another safety area that could affect the scheduled start-up of the DWPF is
fire protection. DOE'S Fire Hazard Analysis determined that sprinklers
should be added to the DWPF. However, instsRing these sprinklers is not to
be completed until May 1994under the current schedule.The DOE Office of
Facility Safety says that the sprinklers must be installed before the start of
chemical testing, scheduled to begin in November 1992.Although the issue
was being negotiated in March 1092by the DWPF project office and the
Office of Facility Safety,the resolution of this issue could delay the
scheduled November chemical run date. According to the DWPF project
representative responsible for fire protection, the sss manager would have
to approve chemical testing if the issue is not resolved. However, DOE'S
Deputy Assistant Managerfor Environmental Restoration and Waste
Managementat SRSstated that the approval would have to be given at DOE
headquarters,probably by the Secretary of Energy.

Permitting and
COnstruction of an
Incineration Facility Could
Affect Operations

The permitting and construction of an incineration facility could affect the
operation of the DWPF. The Consolidated Incineration Facility, which will
burn benzeneand other organics generated as waste by-products during
the vitrification process, has not been permitted and constructed. Until
this facility is constructed and becomes operational, DOE plans to
temporarily store on-site the benzene generatedby the DWPF processes.
The storage tank will hold approximately 160,000gallons of liquid
benzene-the amount expected to be produced during the DWPF'S fmt 3
years of operation. However, according to DOE officials, getting a permit
for an incinerator is a difficult process, and it may be even more difficult
to get a permit for an incinerator that burns radioactive materials. Should
%lthough we havenot examinedthe scenarioraisedby the consultant,GAOhas previously discussed
the potential for explmions involving high-levelwaste stored in undergroundtanks. Thii work
involved DOE’sHanford Site near Richland,Washington.SeeNuclear Energy Consequencesof
Explosion of Hanford’sSingle-ShellTanks Are Understated(CAO/RCeDfS134,Oct. 10,iQQO).
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there be a problem in the permitting of the incineration facility, the extent
of the DWPF’S operation could be limited to the time required to fill the
temporary benzenestorage tank. In addition, the two facilities needed for
disposal of the incineration facility’s waste have not been constructed.

Waste Acceptance
Preliminary Specifications
Are Currently Unknown

Since the ultimate customer of the DWPF’immobilized
S
waste is the federal
repository-with unknown requirements-the nw&s waste acceptance
preliminary specifications are subject to possible change.These
specifications identify various requirements that must be met before the
waste will be accepted at the repository. It addressesthe waste form, the
canister, the canistered waste form, and quality assuranceof waste
acceptanceprocess activities. The specifications may be revised
periodically as the DWPFprocess is optimized and as repository
requirements are defined. As the repository requirements are developed
for the DWPFwaste, the DOEOffice of Civilian Radioactive Waste is
responsible for issuing and approving the specifications.

Regulatory Issues Could
Affect Schedule

Regulatory issues that must be addressedcould further affect the DWPF’S
planned start-up. For example, the federal facilities compliance agreement
between DOEand EPAcurrently calls for a DWPFradioactive operation date
of December 1993.However, the current DWPFschedule prepared by WSRC
projects a June 1994radioactive operations start-up date. In transmitting
the current schedule to DOE,WSRC
proposed that the compliance agreement
date be extended to July 1996to correspond with the worst-case startup
schedule for the DWPF.
According to DOE’SDWPF environmental engineer, no
schedule change will be formally submitted to EPA until it is reviewed and
approved by DOE.He added that EPA has been told informally that a
schedule change would be needed becauseof unexpected technical issues.
However, a formal submission will not be sent to EPA until WSRC
finishes its
analysis of technical issues and DOEapproves the proposed schedule.
Another regulatory issue that could affect the starGup and continued
operation of the DWPFis the disposal of filters that will be radioactive and
contaminated with mercury and benzene after their use in the ITP.DOEis
expecting to treat and dispose of these filters in a vault. However, before
this can be done, a variance must be obtained from EPA.This variance was
submitted to EPAin January 1992,but according to the DOE’SITPproject
engineer at sas,EPAhad not formally approved this request as of May 19,
1992.If the request is not approved, the ITPcannot operate.
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Conclusions

The DWPF project still faces unresolved technical issues-such as the
ammonium nitrate and hydrogen problems-and other
uncertainties-such as the need to resolve any issuesthat may be brought
up by oversight groups who make recommendationsto DOE on the safety
of nuclear facilities-that could affect the DWPF’S cost, schedule, and
operation. Although DOE is fully aware of the unresolved technical issues
and other uncertainties, it believes that the schedule slippage offers it the
time to come up with viable solutions to the currently known problems
and to deal with the uncertainties as they arise. In addition, becauseof
problems involving the ~IF/PHP and what appear to be promising new
advanceswith the IYCP,
DOE has an opportunity to build on its earlier work
examining DLP.Such an examination could provide more definitive answers
on whether IYCP
is a simpler, cheaper, safer, and more reliable process than
lTP/PHP. This information would help DOE in reassessingits schedule for
replacing r&Pup with Mp.

Recommendation to
the Secretary of
Energy

We recommend that the Secretary of Energy direct that an assessmentand
comparison of the rx~ technology and the ITP/PHP be prepared to determine
whether DOE should accelerate its planned efforts to replace the ITP/PHP

withthe m.
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Appendix I

1 Evolution of the DWPF Program and
Description of Supporting Facilities
This appendix provides infonWion on (1) the evolution of the DWPF
program and (2) a description of the various facilities required to support
it.
Excluding the process for removing the waste from the storage tanks, the
DWPF program has evolved greatly over time. Initially, the planned DWPF
consisted of a single facility containing both the pretreatment and
immobilization functions that would cost an estimated $2.8 billion. The
DWPF would use an ion-exchange process (I@ to pretreat high-level
radioactive salts. The subsequent evolution of the program was caused by
a number of factors, including funding decisions, design changes,’
technological changes,and regulatory requirements. Key events resulting
in the evolution of the DwPFfollow:

Evolution of the
DWPF’Program

l

l

The sludgewashing function was transferred in 1980from the DWPF to the
tank farm, which added in the extended sludgeprocessing project. This
change decreasedthe size of the DWPF, simplified the sludge-washing
process, and provided greater process flexibility by separating sludge and
supernate processing.
The decision was made to construct the DWPF in two stages. In 1981 DOE
decided to construct the DWPF in two stages in order to reduce the initial
and total capital investment. The reduction in the initial capital investment
resulted from staging; the reduction in the total capital investment resulted
from improvements in an ongoing research and development program.
The first stage would provide an immobilization facility housed in a
concrete canyon building to incorporate the insoluble sludge portion of
the waste in glass because the sludge, which makes up about 10 percent of
the waste volume and about 60 percent of radioactivity, presents the
greatest long-term radiological hazard.
The second stage would provide another facility housed in a second
concrete canyon building to decontaminate waste salt solutions and
transfer recovered radionuclides to the first&age immobilization facility
for incorporation in glass.The decontaminated salt solution would be
incorporated into a concrete matrix and placed in an engineered landfill.
Subsequently,in 1982DOE submitted a fiscal year 1983budget request for
$970 million total estimated cost2to construct the firstrstage facility to
*Resultingtim designchanges,the size of the DWPFin terms of volume was reduced from about 27
million cubic feet to about 6 million cubic feet.
?otal estimatedcoat is defined as all designand conetruction costs,including any corrective actions
due to designor construction errws up to the point of radioactive operatJone.

Page 66

GAMtCED-D2-162

Nucleu

Wee&e

Evolution of the DWPF Progmm aad
Deeerlptlon ofsupportlng Fudlltleo

solidify the sludge portion of the waste that contained most of the
radioactivity, The request stated that a facility would be constructed later,
if required, to process the soluble salt portion of the waste. Estimated total
project cost! for the first-stage facility was $1.629billion.
l

l

A new technology for decontaminating high-level waste was discovered.
SavannahRiver Laboratory scientits discovered late in 1981that cesium
could be efficiently removed from the high-level radioactive salts by
precipitating them with sodium tetraphenylborate. The precipitation
process-referred to as in-tank precipitation @I@-was simpler, cheaper,
and more efficient than the IXPto be used in the second-stagefacility. Also,
the new precipitation process could save a significant amount of capital
investment in the second stage becauseit could possibly be housed either
in an existing canyon building or in the existing waste tanks; or in a
significantly reduced second-stagebuilding.
The decision was made to replace the MPtechnology with the ITP
technology and to not pursue further development of IXPas a backup. DOE
replaced the DWPF’S original technology for pretreating h&h-level
radioactive salt with the newly discovered precipitating technology.
The change in technology provided ITP processing in the storage tank area.
This eliminated the need to construct a second canyon building and
permitted the immobilization of sludge and radionuclides recovered from
the salt to start at the same time. However, the technology also required a
process for interfacing the rr~ process with the DWPF melter becausethe
r~ feed could not be added directly to the melter feed stream. The ITP feed
contains volatile organic compounds, and these compounds can reduce to
metals many of the waste components in the feed stream going to the
melter. These metals could then “short out” the melter. To preclude this
from occurring, a precipitate hydrolysis process (PHP) was subsequently
installed in the DWPF to remove the organics from the ITPfeed stream.
The ITP process removes radionuclides in the supernate by adding sodium
tetraphenylborate to the supernate to precipitate cesium (and potassium)
and sodium titanate to adsorb strontium. Use of sodium tetraphenylborate
results in the formation of volatile organics--primarily benzene-in the (1)
ITPby the radiolytic decomposition of sodium tetraphenylborae (2) DWPF
by the destruction of the sodium tetraphenylborate precipitating reagent,
prior to blending the precipitated radionuclides with the high-level
radioactive sludge; and (3) salt&one facility by the heat generated from the
qotal project co& ie definedae the sum of total estimatedcoet and all other project coats,such as
testing,training, and operatlonalreadinessreviews,necessaryto achieveradioactiveoperationa
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curing salt&one, although the amount generatedis considered
insignificant. Benzenewas not formed by the original IXP.
A breakthrough occurred in MPtechnology in 1987.When compared with
lTP/pHP, IXP appearedto (1) require fewer steps and facilities; (2) have
lower operating costs; (3) ehminate the production of benzene anywhere
in the system, hence no benzeneexplosion potential or toxic problem; (4)
avoid the uncertainty of process equipment performance from the
formation of organic tars; and (6) reduce the amount of hydrogen
produced. Although the IXPtechnology appearedto be an alternative to
IW‘/~HP, no formal evaluation was performed to determine if the potential
advantagesof IXPoutweighed the capital costs and schedule delay that
would result from converting to the MPtechnology.
Additional facilities and modifications were needed to reduce
environmental and safety hazards. For example, the generation of benzene
required additional facilities to dispose of the benzene and modifications
of existing facilities to prevent benzene releases,fires, and explosions. The
additional facilities included construction of (1) an incinerator to burn the
benzene,(2) a facility to store the incinerator rundown waste, and (3) a
facility to store the incinerator ash waste. In addition to its use for the
DWPF waste, the incinerator will be used for other wastes generated at SRS.
According to DOE offkials, the incinerator is required for SRSwaste with or
WithOUt

the

DWPF.

Facilities were deleted. The DWPF'S incinerator was deleted from the DWPF'S
line item in 1988,and $14.8million was transferred to another line-item
project that includes construction of the consolidated incinerator facility.
A shipping facility was also deleted in 1989becauseit was not a near-term
need. In addition, the first saltstone vault was deleted in 1986and
reclassified as a cost project funded from operating expenseson the basis
of n&s criteria for funding projects from operating expenses.

Description of
flwilities Required to
$pport the DWPF
Program

In general, the ability to vitrify the high-level radioactive waste requires a
number of facilities to retrieve, pretreat, immobilize and process, reduce,
transfer, and store the various waste streams. The following sections
briefly describe these facilities.
Waste Removal From Tanks. The sludge, saltcake and supernate are
stored in 760,000-to 1,300,000-gallontanks that range from 76 to 86 feet in
diameter and from 24.6 to 33 feet in height, Facilities required to remove
the salt and sludge from the waste storage tanks include pump support
structures, slurry pumps, slurry pump motors, and associated equipment
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for salt dissolution and sludge suspension;transfer pumps for transfer of
the sludge after suspension;transfer jets for transfer of the dissolved salt
solution; and an equipment storage facility.
Extended SludgeProcessing.!l’his processing,which uses three existing
waste tanks, required the installation of pumps and piping to wash the
sludge. The process washesthe sludge taken from the waste tanks to
remove soluble salts and ahuninum from the sludge before it is fed to the
DWPF. It includes five basic steps: (1) hydraulic shurying of the stored
sludge from waste tanks, (2) aluminum dissolution with sodium hydroxide
and steam heat, (3) washing with inhibited water to remove dissolved
solids, (4) gravity settling, and (6) decanting the salt solutions back to the
tank farm for processing.
In-tank Precipitation (rr~), The purpose of the ITP is to remove
radioactivity from the dissolved salt component of the high-level wastes by
precipitation and absorption and then separatethe resulting high-activity
solids from the decontaminatedsalt solution via filtration. The
high-activity solids will be stored and transferred to the DWPF. The
low-activity decontaminatedsalt solution will be stored and transferred to
the salt&one facility. More specifically, the ITPremoves more than 99.9
percent of the radioactivity from the salt by adding sodium
tetraphenylborate and sodium titanate to the ITPfeed tank to precipitate
cesium (and potassium) and adsorb strontium, respectively, from the
dissolved waste salt solution. After filtration, the precipitate is washed
with water, concentrated, and transferred by batch to the feed tank for the
DWPF. The wash water is collected and recycled into the next cycle of ITP.
The decontaminatedsalt solution (filtrate) will be stored separately and
then fed to the salt&one facility. When the DWPF becomes operational, the
precipitate will be transferred to the DWPF for vitrification. Facilities
required for the ITP, which uses three existing waste tanks, included the
construction of remotely operated and shielded cells, storage/handling
facilities, and control room, as well as the installation of pumps and
pW33.
Salt&one Facility/Vaults. The saltstone facility, which is part of the DWPF
line item, is a less expensivemeans of disposing of decontaminated waste
by reducing the volume of glass being produced at the DWPF. The salt
decontaminatedby the ITP process, which is a low-level radioactive salt
solution, is pumped from the rrr to the salt&one facility. The salt solution
is then mixed with predetermined quantities of slag, fly ash, and a lime
source. The resulting grout mixture, referred to as sakstone, is then
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pumped to a concrete disposal vault where it solidifies and forms a
nonhazardoussolid matrix. The disposal vaults are designed to mimmixe
the leaching of hazardous chemicsls and radionuclldes that are contained
in the saltstone matrix, provide radiation protection during operation, and
serve as a barrier to potential intruders in future years.
DWPF.
The DWPFreceives and immobilizes the high-level waste in glass.The
DH~PF’
main
S process operations are precipitate hydrolysis, feed
preparation, melter, melter off-gas, canister handling, process ventilation,
process services, mercury purification, and analytical sampling.
Waste Transport. The precipitate, sludge, and recycle wastes are
transported between the tank farm and the DWPFby a complex of two
pump pit facilities and interarea transfer piping. Each of the two pump pit
facilities-Low Point and Auxillary-are housed in IO-foot&ll steel frame
buildings. Each facility contains three radiologically shielded pump tanks
(12 feet in diameter and 8.6 feet high) in separate stainless steel-lined pits
for separate movement of the three streams-s ludge, precipitate, and DWPF
recycle waste. The two facilities are required because of the Bingham
plastic characteristics (high shear stress) of the precipitate and sludge,
and the greater than 6,000-footdistance separating the two facilities. The
tank farms, pump pits, and vitrification facilities are connected by two sets
of pipes, each consisting of two Z&inchstainless lines inside a l@inch
carbon steel jacket. These lines are all sloped toward the low points and
each jacket is provided with leak detection. One 8-inch stainless steel line
is used for each of the process services-sludge, precipitate, and DWPF
recycle waste-with the fourth being a spare. Each of the six pump tank
pits is also provided with tank and liner leak detection.
New Waste Transfer Facility. This facility is required for the transfer of the
aqueousrecycle from the DWPFto the tank farm and the transfer of waste
from one area of the tank farm to the ITP.It consists of a control room, a
diversion box, four pump pits, and required transfer piping and equipment.
Canister Storage Facilities. These facilities will be used to temporarily
store the canisters of immobilized high-level waste. SRS has constructed
one canister storage building designedto hold 6 years of DWPFglass waste
production-about 2,288canisters. However, SRSwill need to construct
another storage building becausethe one constructed will be filled before
the federal waste repository receiving the canisters is scheduled to open in
2008.
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Consolidated Incineration Facility. This facility will detoxify and volume
reduce low-level radioactive, hazardous,and mixed wastes through
incineration. It will incinerate an estimated 86,600gallons of liquid waste
and about 627,660cubic feet of solid waste annually. The waste is received
from the DWPF and other sns facilities. About 63 percent of the liquid waste
is benzeneand other organics generatedby the DWPF. Such treatment of
hazardous wastes is required by environmental regulations before it can
be properly disposed of.
HazardousWas&Nixed Waste Disposal Facility. This project, which is
required with or without the DWPF, will provide a permanent Resources,
Conservation and Recovery Act (RCRA)permitted treatment and disposal
facility for specific solid, hazardous,and mixed waste that cannot be
disposed of in existing or planned SRSfacilities. This project will provide
disposal for the incineration facility’s ash.
M-Area Waste Disposal (Y-Area). The Y-Area project, which will receive
waste from the incineration facility and other SRSfacilities, will provide a
Rcakpermitted processing and disposal facility for hazardous and
low-level mixed waste salt solutions. The Y-Area disposal facility will
process waste from the M-Area Fuel Fabrication Facility and the
incineration facility. The waste will be combined with concrete, flyash,
and slag and pumped into RCRA vaults. The facility will process the current
inventory of M-Area mixed waste salt solution and will support the
incineration facility by treating and disposing of the scrubber blowdown.
Excluding the waste stored at M-Area, about 86 percent of the projected
waste generatedannually for storage in this facility is from the incinerator
scrubber blowdown. However, due to a change in the M-Area production
process, DOE is trying to obtain EPA approval to rescope the project for
disposal of incineration waste only. If this rescoping is approved, 100
percent of the waste will result from the incinerator scrubber blowdown.
Also, a proposed alternate approach for the incineration facility’s waste is
to treat and stabilize the blowdown and then store it in the
hazardous/mixed waste vaults, thereby eliminating the M-Area disposal
facility. DOE officials informed us in April 1992that DOE is recommending
that this project be canceled.
Other Facilities. Other waste operations facilities are also essential to the
immobilization of the high-level waste. These include new facilities, such
as the replacement of the high-level waste evaporator, and existing
facilities, including some that must be upgraded for continued operations.
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