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GAO

United States
General Accounting Office
Washington, D.C. 20548

Resources, Community, and
Economic Development Division

B-248413.2

. June 17, 1992

The Honorable Mike Synar .
Chairman, Environment, Energy, and
" Natural Resources Subcommittee

; J'Commlwee on Government Operations . /
: House of Representatives .

Dea.er Cha!nna.n.

: ,As you requested this report presents t.he current status of the Defense Waste' Proowsing
: Facility (owpF) and its supporting facilities and identifies technical and other issues that may

affect the pwpr program. The Department of Energy initiated efforts to end the interim storage

_ of its high-level radioactive waste at the Savannah River 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 assess and compare the existing technology and
an alternative technology that pretreats the waste before it reaches the pwrr.

- As arranged ﬁm 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 coples available to others on request.

S B Dexter Peach )
Assistant Comptroller General

"Thls work was performed under the dlrection of Victor S. Rezendes, Director, Energy Issues,

who can be reached on (202) 276-1441 if you or your staff have any questions. Other major
contributors to this report are listed in appendix 1L

Sincerely youm



Executive Summary

Purpose

Background

Results in Brief

Since the early 1980s the 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
Savannzh River Site in South Carolina. The major facility involved is the
Defense Waste Processing Facllity (DWPF). As a result of concerns about
potential problems with the pwPF and delays in its scheduled start-up, the
Chairman of the Environment, Energy, and Natural Resources .
Subcommittee, House Committee on Government Operations, asked GA0
to review the status of the pwpr and other facilities. This report addresses
cost and schedule issues for the DWPF and other facilities, management

" problems identified and improvements initiated, and technical issues and

other uncertainties that could affect costs and the schedule.

DOE began efforts to end the interim storage of Savannah River's high-level
radioactive waste by selecting a vitrification process—to be carried out at
the pwpr—that treats and transforms the high-level waste into 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 N

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
DWPF becomes operational, DOE éstimates 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 pwpF program—are run for DOE

by the Westinghouse Savannah River Company.

The DWPF program has experienced cost increases and is now estimated to
be a nearly $4 billion effort that will run about 5 years behind schedule.
Further 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 comprehensive start-up plan and a realistic date for the start of
vitrification operations. These management problems were the focus of
DOE oversight reviews and assessments in 1991, and poE has since moved
to improve the situation. In addition, because of the way in which funding
and budget information about the pwpF program had been reported by poE
in the past, the Congress did not have a clear picture of the cost increases
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Executive Summary

Prmc1pa1 Fmdmgs

and schedule: slippages DOE has also in!tiated actlons to correct thls

_ sltuation.

Further cost and schedule changa are also possible given some current or
potential technical problems. For instance, the two key pwrF pretreatment

- processes have 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 advancm

" such as réduced operating costs, involving an alternative pretreatment

method that ra!se questions about which pretreatment technology can

-come on-line quickest and offer environmental, safety, performance, and -
- cost advantages. Although DOE plans to start a project to replace the two

key pretreatment processes with the alternative technology in the

-mid-1990s, a more thorough assessrnent is needed to determine whether

this plan should be accelerated.

Cost Growth and Schedule
Slippages Have Continued

. In 1987 the pwer facility was projected to cost an estimated $1.2 billion
_and to begin vitrifying waste in September 1989. A January 1992 cost
estimate prepared by Westinghouse, which had not been completely

reviewed or approved within boE as of mid-May 1992, now projects a $2.1
billion cost for the pwPF, with vitrification operations scheduled forJune
1994. Of the pwrF’s projected $2.1 billion cost, about $1.4 billionhas - -
already been spent. The supporting facilities, without which the DWPF
cannot fully and reliably operate, have also experienced delaysin
projected start-up dates and will cost an estimated additional $1.8 bllllon,

of which about $357 mllllonhas already been spent. To date, about $1.8 -
billion has been spent -and an addiﬁonal $2.2 billion is still utxmated to be
spent on the DWFF program. :

Management

Ineffectiveness Was a
Mauor Factor Affecting

Cost.Growth and Schedule
Slippiages = :

DWPF mamgement, accordmg to a December 1091 DOE assessment, did not
focus sufficient attention on technica), institutional, or management

_ issues, thereby failing to minimize resource requirements and schedule

delays. DOE faulted DwPF managers for their lack of experience with
large-scale, first-of-a-kind technology projects like the DWPF. An earlier
1991 poE assessment also cited the management problems at DWPFas a
primary example of lneﬁ'ective Westinghouse senior management
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Executive Summary

involvement. According to the assessment, “there is no objective evidence
of a thorough definition of start-up requirements, an Integrated schedule to
meet those requ!rements and staffing levels to meet the schedule.”

' Other factors aﬁ‘ecﬁng the nwmv’s cost growth and schedule slippages,

according to pOE officials, included system testing that identified technical

.problems and equipment and design deficiencies. Similarly, the increased
. costsof the  supporting facilities reflect the need for upgrades and new
Coaet equlpment to meet newer safety : and environmenta.l standards. Some
. . supporting facilities and upgrades also grew out of thé need to respond to

changes within the vitrification process. For example, becanse the
pretreatment process for separating high-level waste from other material
in the storage tanks generates benzene, 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.

pOE has begun the process of instituting various changes to improve its -

own management practices and those of its operating contractor. For

example, the DWPF organization has been completely restructured to \)
clearly define and fix management authority, responsibility, and - :

" accountablility for start-up activities. Other key DwrF improvements'

included the development of a new start-up plan and start-up schedule in:
Febmaxy 1992

More Complete and:

Accurate Informatlon Is.

Needed on the DWPF
Program

‘complete construction. The last such report was for the fiscal year 1689

Since 1989 DOE has not presented the Congress with the best information
DOE had available about the pwpF program s cost increases and schedule
slippages. For example, DOE budget requests were required to report DWPF
cost and schiedule information only as long as DOE requested funding to

budget request, when the DwP¥’s total construction cost was estimated at
$930 million, with an additional $330 million estimated for start-up and
other costs funded from operating funds. On the basis of the projected
June 1994 start-up date, an estimated additional $879 million will be
needed to complete the construction and start-up of a bwpr 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 séhedmé‘ -
information, DOE’s past funding and reporting methods did not provide the
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Executive Summary

' understand the current status of the DWPF program.

Congress with a clear picture of the full magnitude of the program and the -
continuing cost growth and schedule slippages. However, as amult of -

. DOE's examination of funding practices at Savannah River, DoE determined

that the Congress should be provided more complete and accurate : _
information on the bwpr program. poE had actions under way as of early

"May 1992, such as initiating efforts to reestablish the pwrr as a separate

construction project in poE's budget submissions, that would provide the '
type of cost and schedule information the Congress should have to fully

-~

Technical Issues Could
‘Further Affect Cost and
Schedule

Recommendation

Agency Comments

DWPF management—-wluch has had to react to technical problems before, .
such as the generation of benzene during the pretreatment procws—-facw
new problems. For example, problems with the buildup of highly - o
explosive gasses created during the vitrification process are currently o

- being worked on. Because of the potential for an explosion, these =~
problems must be resolved before vitrification operations can begin o

' Another technical Issue that could adversely affect both cost and schedule
" involves DOE's plans to replace the two key pretreatment processes with an

alternative method in the mid-1990s. DOE assessments of this alternative .

-method have shown that it may offer potential advantages over the -

existing processes—such as reducing operating costs and eliminating ~ -
benzene in the pretreatment process——but further examination of these -

issues is needed.

~

GAO recommends that 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 jts planned i
efforts to replace the e:dst.ing technology. _

As requested GAO did not obtaln written agency comments onadraftof -
this report but did discuss the facts with responsible waste management
officials at poE's Savannah River office. 'I'heir comments have been .
incorporated where appropriate.
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Chapter 1

Introduction

High-Level - -
Radioactive Waste at
SRS and the

Vitrification Process

The Department of Energy’s (poE) Savannah River Site (srs) was _
established in 1950 by the U.S. Atomic Energy Commyission 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 srs for years. In the early 1980s poE 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 referx'ed to as vitrification—and then shipittoa .
geologlc reposlmry for permanent disposal. These efforts culminated ln
DOE's decision to design and construct the Defense Waste Processing .
Facility (pwpr),! where the vitrification process would take place.In
addition to the pwPF’s construction, other facilities are required to support
the pwpr. These supporting facilities include a mixture of newly
constmcted or yet-to-bé-constructed facilities combined with either
upgrades to or modifications of existing facilities. The pwrr
program—referred to in this report as the DwPF and its supporting
facilities—was begun under one contractor’s management and is now run

by anew contractor, the Westinghouse Savannah River Company (wsrc).?

',‘_AsofFebnmryZQ 1992, srs had 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, 14.7 million gallons of salt, and 16.1 million
gallons of liquid called supernate. The waste contains about 538 :
megacuries® of beta-gamma radloacﬂvlty, which is the most curies of
radioactivity stored at any site in the boE complex. The waste i3 stored in
61 underground tanks.! '

The tanks can contain (1) sludge, salt, and supernate; (2) sludge and
supernate; and (3) salt and supernate.

'In late 1989 we issued an overall report on DOE's efforts to dispose of high-level waste that presents a
broad discussion of the DWPF. See Nuclear Waste: DOE's Pro, to Prepare High-Level Radioactive
Wast for ina Disposa GAG/RCEDS048F, Nov, 0, T080).

1. du Pont de Nemoun (Dupont) managed and opmted the SRS facilities for DOE from the l950¢
until Aprll 1, 1889, when WSRC became the new operating contractor.

A curle is a basic unit of radioactivity, which s equal to 3.7 x 10" radjoactive disintegrations per
second. - ‘ ’

‘According to DOE officials at SRS, elght 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 also have cracks. Waste in the
cracked tanks (s maintained below the cracks to protect the environment.

Page8 GAO/RCED-92-183 Nuclear Waste .
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+ The sludge sits on the bottom of the tanks and consists of iron, "
manganese, aluminum, and other insoluble components. The principal
radioactive elements are strontium and plutonium. :

+ The saltcake is a solid andconsistsmalnlyofsodiumsalts The prlma.ry ’
radioactive element is cestum. ' -

+ 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 t.he pﬂmazy
. radioactive element is oesium.

During the 19705 DOE declded to pursue pexmanent djsposal of the srs. |
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 bwpF and the saltstone
facility. Figure 1.1 provides a flow diagram of the process.
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Figure 1.1: High-Lavel Radloactive Waste Treatment and Processing Flow Diagram_

|
Shudge

Processing

Sorage Reposttory

Saltstone M-Area

Key:

HW/MW . Hazardous wasta/mixed waste disposal facity
CIF - Consolidated incineration facity
M-Aroa - Hazardous and low-level mixed waste disposal facillly

tmtecvmasssmance

The sludge portion of the waste is washed in existing waste tanks to
remove aluminum and soluble salts before transfer to the pwpr. The
soluble salt portion of the waste contains radicactive elements that must
be removed before the decontaminated solution can be processed into
saltstone. Radioactive elements are removed from the salt solution in the
in-tank precipitation (ITe) process and, after an organic removal step, .
referred to as precipitate hydrolysis, are blended with the sludge or slurry
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 talland can -
contain up to 230,000 curies of radioactivity—are then stored at SRS In an

Page 10 GAO/RCED-92-183 Nuclear Waste
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Chapter 1
Introduction

_
Objectives, Scope,
and Methodology

interim storage building until they can be shipped for permanent disposal
at a federal repository. Each canister will contain about 165 gallons of

- vitrified waste and, once the pwpr is in operation, about 410 canisters will
" be filled each year, Once the DwPF becomes operational, DOE estimates that
‘ itwilltakemorethan15yearsbeforeallofthewaste!sviu'iﬂed ‘

"~ Atthe saltstone facility the decontaminated salt solution is immobillzed by
. mixing it with cement and flyash. The grout formed in this process is
) pumped into abave-ground storage vaults where it hardens into concrete
monoliths called saltstone. Each cell of a vault is covered witha = = -

teriporary portable roof to prevent rainwater from diluting and alterlng
the composition of the saltstone during the filling operation and until the

* saltstone cures. Once the cell Is filled, a 1-foot layer of uncontaminated

concrete is added to cover the saltstone and provide further radiation
protection. Each monolith will consist of 1.35 million cublc feet of
saltstone containing 6 million gallons of salt solution. Each vault is 600
feet long, 100 feet 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 saltstone.

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 DwrF, by itself, cannot be
viewed as a single project to vitrify high- level radioactive waste. A number
of facllities are required to remove, transfer, store, and pretreat the waste

~ stream before it goes to the pwpr and to store, dispose of, and ship the
waste leaving the DWPF. In appendix I we provide further detailed

information on the evoluﬂon of the pWPF program and a description of the
facilities required to support the DWPF.

The Chairman of the Envlmnment, Energy, and Natural Resources

' Subcommittee, House Committee on Government Operations, asked us in

a letter dated October 15, 1990, to determine the current status of the bwpr

_and its supporting facilities and to identify any technology limitations or

other jssues that may affect cost, schedule, or performance. On the basis
of subsequent briefings and meetings with the requester's staff, we agreed
to examine (1) cost and schedule issues for the bwpF and its supporting

facilities, (2) management problems identified and improvements initiated,

and (3) technical issues and other uncertainties that could affect both
costs and schedule o
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. To develop the cost and schedule information on the pwpF and its

supporting facﬂmes, we reviewed WSRC’s project plans and budget.
documents; DoE's management and 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 DoE and WSRG; reports prepared by DOE consultants and :
contractors providing support services to DOE personnel at srs; and other.

. filesand documents related to the DwPF and other supporting facilities. In’
. addition, we interviewed DOE and wsRc officlals in Germantown, Maryland,

and at srS to obtain cost and schedule data.

To determine the m'anageméii't ﬁroblems experienced at the DwPF and its

supporting facilities and any improvements that had been initiated, we
examined various reports, reviews, and assessments prepared by the poE
Office of Inspector General, srs offices, the SRS operating contractors, and
DOE headquarters offices. 'I'hwe assessments included the pog Office of

* Inspector General's report on srs' construction carrying account, monthly

and quarterly project status reports, DOE's semiannual evaluations of wsrC
performance at SRS, and srs-wide reviews initiated in 1991 that focused on
both project and financlal management problems. In addition, we

. interviewed poE and wsRC officlals in Germantown and at SrS to discuss

management problems and management initiatives related to the pwer and
its supporting facilities,

To examine whether technical issues and other uncertainties could affect

~ both costs and schedule, we reviewed technical reports, reviews, and

assessments prepared by DOE and/or the Srs operating contractor and held

. discussions with poE and wsre officials responsible for the pwpr and its

supporting facilities in Germantown and at sks.

- We toured the bwpP and a number of its supporting facilities, such as the o
~ Saltstone facility. 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 zigeh_cy comments on a draft of this report. We
did, however, discuss the facts with responsible DOE staff from pOE's Office
of Environmental Restoration and Waste Management at srs, and we

J
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 Chapter 1
Introduction

incorporated their views where appropriate. We conducted our work from
March 1991 through May 1092 according to generally accepted government
auditing standards ’ _ :
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Chapter 2

Cost Growth and Schedule Slippage Have
Continued for the DWPF and Its Supporting

Facilities

_ The owrr and its supporting facilities have experlenced 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—vitrifying the waste—are about 5 years behind
schedule, and the earliest start date is now projected for June 1994.

The fiscal year 1987 cost estimate for the pwPF was $1.2 billion. WSRC’S

DWPF IS ExPeCted tO cuirent cost estimate is about $2.1 billion, of which about $1.4 billion had
Cost $2.1 Billion, and . been spent as of December 31, 1091, As a result, an estimated additional
tart- $746 million remains to be spent on the DWPF. And actual radioactive
? thUII:/II?i S].gtglgduled operations, once scheduled for September 1989, are now projected to start
or tne Mia- S in June 1994, wsrC's latest cost and schedule information, which was
presented to bOE headquarters in January 1992, had not been fully
reviewed or approved by DOE as of May 12, 1992, wsrc has already
acknowledged that the June 1994 projected date may slip even further to
July 1995, although DoE officials believe that the June 1994 date is more
realistic,
In Early 1990s Costs Since fiscal year 1983 the DwrF has experienced wide fluctuations in the \-J
Increased Sharply, and costs estimated to complete it and the date for planned radioactive
Scheduled Start-Up operations. (See table 2,1.) Total estimated cost is defined as all design
Slipped Dramati cally and construction costs, including any corrective actions due to design or
PP 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
readiness reviews, necessary to achieve radioactive operations.

Page 14 GAO/RCED-02-183 Nuclear Waste . __-



Chapter 3 :
Cost Growth and Schedule Blippage Have
Continned for the DWPF and Its SBupporting

. Facllitios
N
Table 2.1: DWPF's Changing Cost i o
Estimates ln_d Schedules - _ Dollars in billions D
' . ) o , . ) - . . Planned .
' . ) - Construction Start-upand Tota! project .radioactive
. Fiscalyear .. =~ -~ . costs ' othercosis costs - operations
1983 T . o T ) 2nd quarter
RO C$.97 . $.56 $153 FY 1990
1984 . - 3rd quarter
. R N - ) I 7 135 FY 1989
1885, N e 3rd quarter
, . v . 87T . 837 - . . 124 FY1983 ..
1886 - . ' 3rd quarter
‘ . 87 35 122  FY 1989
-1987 o 4th quarter
. . : 87 .33 120 FY 1989
' 1988 - : 3rd quarter
. ¢ ' L 95 .33 128 FY 19%0
1989 B 4th quarter
-, 93 33 126 FY 1990
1990 3rd quarter
7 93 33 126 FY 1892
: 1991 - : - 1102 (+or-
~ . 105 82 . 187 3months) .
1992 1.22¢ . g2¢ T - 2.14%  6/94¢
“"WSRC, In January 1992, presented this Information to DOE headquarters environmental
i *“restoration and waste management officlals. WSRC also predicted at this presentation only a
- 60-percent probabllity of achieving this date. The more probable start-up date, accordingto
WSRC, Is July 1695, This cost and schedule Information had not been fulty reviewed or approved
by DOE as of May 12, 1932, These costs include $13.8 milllon (about $10.1 miliion Is for
< mtrucuon) for DWPF fire protection improvements that are part of an SRS-wids fire protection
3 tom. IR ’ .. . R
' Source: DOE construction project data sheats, project manager's progress reports, Energy
me’r:m l}cquhlﬂon Advisory Board data, and other project status reporis/estimates for the .
NG Page 16 : GAO/RCED-92-183 Nuclear Waste
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DWPF Supporting
Facilities Are
Expected to Cost
About $1.8 Billion

Chapter 2 - :
Cost Growth and Sehodule Bllpmo Have
Continued for the DWPF and Its suppowdu

Facilities ’ ‘ \J:

The $2.1 billion in estimated costs for the bwrr does not include the -
construction and start-up costs of all the facilities required for vltrlfying
the high-level radioactive waste. Excluded are facilities for removing,
pretreating, transferring, disposing of, and storing waste. The cost of these
facilities are currently estimated at about $1.8 billion,! of which about $3567
million had been spent as of December 31, 1981, As a result, an estimated
additional $1.4 billlon remalns to be spent on these supporting facilities.

The supporting facilltlw have been t‘unded from DOE’S operating funds for
SRS asg cost pmjects (principally facilities for removing and pretreaung
waste) at an estimated $651 million, and line-item construction projects
specifically identified as separate projects in poE's budgets (facilities for
disposing, storing, and transferring the waste) at an estimated $629
milllon. An estimated additional $636 million is proposed for line-item
funding for new facllities and upgrades to existing facilities to support the
continued operation of the bwpr in fiscal years 1993 through 1996, Except

" for the ITP, which is currently scheduled for start-up in December 1992, the

supporting facilities are scheduled for completion in the mid- to late-1990s.

Waste Removal and
Pretreatment Facilities
Total About $6561 Million

Waste removal and pretreatment facilities being constructed using poe’s \-J
SRS operating funds have exceeded their 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 1880s, was
scheduled to be completed in 1997 at an estimated cost of $651 million, of
which about $230 million had been spent. As a result, an estimated
additional $421 million remains to be spent on these facilities. (See table

-2.2)

According to DOE officials at SRS, some supporting facilities, such as the consolidated incineration
facility and certain waste disposal facilities, support both the DWPF and other waste management
activities at SRS, However, the supporting facillties are needed for the DWPF to (1) start up, (2) -
prevent interruptions in its operation after start up, (3) prevent reductions in its production

rates, and/or (4) upgrade safety/environmental measures, As a result, the supporting facilities’ cost
information in this chapter presents the total estimated costs for such facilities and does not allocate a
portion of costs solely to DWPF activities,

Page 18 GAO/RCED-92-183 Nuclear Waste .~



e

Chapter2 . : o i
Cost Growth and Schedule Slippage Have
Continued for the DWFF and Its Supporting

Facilities
'T-bloz.z DWPF Supporting . L . oL
Facilitles—Cost Estimatesand . _ - . .Dollarsinmillions . . ..~ ‘ S L.
‘Schadules for Waste Removaland e . R .~ - Currsnt complstion
Pretrestment Facliities | " Project | : Current costs date
: ) Sludge removal* -~ . . v $180 BRI ° )< ) 4
- Salt removal* : g 1300 - - 1295
~ In-lank precipitation - : oo e 82 e 12092
‘Saltstonevauus C ' o249 . -0 b
) i ._., Tolll'i - .“,“'__‘ .: . . ‘8515
* "+ SThese wasle removal prolects were funded in phases and have experienced both cost lncreasas
- . “and schedule tllppage ‘ ' .
o b’I'he compleﬂon date lou'lhe saltstone vaults will vary over tlme ln lota! about 12 doub!e-wlde ‘
" vaults, with an estimated cost of about $233.5 million, and 3 eingle vaults that have already been
- . constructed at a cost of about $15.9 milllon wil be needed for the disposal of saltstone. The
vaults are being constructed as double-wlde to make them more effective, efficient, and
_-economical. _— S
Swrce: Project manager's progress reports and DOE estimates for saltstone vau!(s.
, Waste Disposal, Storage, The current estimated cost of facilities for disposing, storing, transferring,

N~ and Transfer Facilities

Total About $629 Million

and shipping waste is about $620 million—$442 million for designing and

*constructing the projects and about $187 million for all other costs -
" necessary to achieve start-up—of which about $127 niillion had been spent

as of December 31, 1891, As a result, an estimated additional sum of nearly
$503 million remains to be spent on these facilities. The estimated cost to
construct and design the facllities has increased about 62 percent, and the
estimated total cost has increased about 119 percent. (See table 2.3.)
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Table 2.3: DWPF Supponlng F-cilltlu—Coct Entlmntu tnd Schodulu for vmu Dltpoul. Stongo, and Tranafer Facllitles-

Dotlars in miilions

Projectifacliity

Construction costs  Tolal project costs Cctmlructlon complotlon date -
Orginal Current Original Current Original Current

New waste transfer facliity:

$45.0 $538 $459 . $844 f{stquarter 1989 2nd quarter 1994

Hazardous low-level waste processing tanks

495 578 . 581.8 . 774 3rd quarter 1985 4th quarter 1997

Consolidated Incineration facility® 66.0 990 - 637 - 1599 3rdquarter 1992 1st quarter 1995
Hazardous waste/ mixed waste facllity* - 19.5: 59.8- 205 - . 76.0 . 2nd quarter. 1983 4th quarter 1996
Y-area disposal facility*® . : .215 . 365 . 23.7 ' 53.1 1istquarter 1933 4th quarter 1996
High-level waste evaporator 440 933 ~ 44.0° -129.7 2ndquarter 1993 4th quarter 1994
Diverslon box/plt containment bulldmg 17.3 24.1- 17.7 217 2nd quarter 1990 4th quarter 1994
inter-area line 205 = 183 - 20.9° 21,0 3rd quarter 1995 4th quarter 1995
Total $273.3 - - $4424 $287.9 $620.2

'According to DOE officlals, these facilitles would be required with or without the DWPF.
*DOE officlals Informed us In April 1992 that DOE is recommending that this project be canceled.
Source: Construction project data sheets,

Additional New Facilities
and Upgrades Total About

$535 Million

seccmsess coavspavace o

Additional new facilities and upgrades to existing facilities, requiredin .

; part for the continued operation of the pwpF, are proposed for funding in”

fiscal years 1993 through 1996. Although total estimated project cost
information has not been developed for all these facilities, the available
cost estimate for these faclilities is about $535 million. (See table 2.4.)
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Table 2.4: DWPF Supporting
Facliities—Cost Estimates and
Schedules for Additional New

Facilities and Upgrades

Dollars in millions

Lot . . . Current

. _ . construction Currenttotal  Planned funding
Projectfacllity costs projectcosts Infiscal year
Waste removal (FY 1933) . $95.7 $116.2 1993
Hazardous wastelmlxed , 4

~ waste® ) 22.0 235 1994

Sludge receipt and L .

‘adjustment tank® - 7.1¢ Lo e L1995
Glass-waste storage ) S o

building . . , 70.0 72,2 - 1994
Falled-equipment storage

vaults 6.2 6,8 1994
OWPF faboratory : 25.0° 25,00 1995
DWPF benzene® 22.1¢ 22.1¢ 1995
ITP benzene 14.0° 14.0° 1895
ITP to lon-exchange

process 70.0¢ 70.0° 1995
Waste removal {(FY 1996) 85.0¢ 85.0° 1996
Tank-farm service upgrades 45.0 46.8 1994 -
Lowmhigh-level interim :

waste storage facility . 68 . . 686 - . 1885
Improved transfer lines 40.0¢ T 4000 1935
Total $508.7 $535.3

sAccording to DOE officlals, this facllity would be required with or without the DWPF.
Thase projects are physically located within the DWPF bullding.
<Construction cost was the only estimate avallable,

Sourca Construction project data sheets, activity data sheets, and SRS Five-Year Plan (FY 1933
Budget Year).

Also, at least one future construction project—and possibly others—will
be required to support the bwrr. The sks Five-Year Plan for the fiscal year .
1993 budget does not include a project for constructing 8 facility for -
shipping DWFF canisters to the repository for final disposal. The canister
shipping facility, which was not needed in the near term, was deleted from
the pwrF 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 $635 million increases the
estimated cost of future projects to $5649 million.
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Cost Growth and Sehedule Slippage Have

Continued for the DWPF and Its Sapporting

Facllities \J

|
Conclusions

The DWPF program—the DWPF and its 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 start-up activities and (2) vitrification
operations, once projected to begin in September 1988, will have slipped
about b years to June 1994. As of December 31, 1991, about $1.8 billion had

. been spent on the DWPF pmgmm, with an esﬂmated addmonal sum of

nearly $2.2 billion expected to be spent in future years.
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Ineffective Management Practlces Led to the
-« DWPF Program’s Cost Growth and Schedule

Slippage

* Ineffective managemeént by both DOE and its operating contractors has

been a principal factor contributing to the cost and schedule problems '
aﬁ'ecﬁng both the pwrr and the supporting facilities. The result has been

" extensive cost growth of almost $1 billion and schedule slippages of nearly

5 years for the DWPF alone. It was not until a series of events occurred in
1991, however, that the full extent of the DWPF program's cost and

) schedule problems rea.\ly began to recelve lncreased management

S attentlon.

increasw and schedule alippage involving the DwrF and other maior .
projects resulted in POE's initiating assessments that disclosed weaknesses
in DOE's management at srs. Some assessments related to site-wide
activities at srs, while others were specifically aimed at the pwpF and its
supporting facilities. In addition to the management problems, other
factors, according to poE officials, also affected the DWPF’s cost growth and

- schedule slippage. These factors included emerging work, system testing

that ident.iﬁed technlcal problems, and equipment and design deficiencies. .

DOE officlals believe that they have identified the problems that caused the
management weaknesses in the past. As d result, they are now in the

- process of instituting changes, such as restructuring the DwpF organization

- to clearly define and fix management authority, responsibility, and

accountability for start-up activitles, to correct the problems.

Site-Wide : . . -
Management o
Prdblems Identlﬁed at
SRs

Overall project management problems and project funding irregularities -
surfaced at srs in 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 account.2 For example, the report provided
that the account had been inappropriately used for (1) accumulating and

S 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 avpid reporting potential funding violations; and caused

~ 1Construction % Account st the Savannsh River Site, ER-B-01-14, March 14, 1991, DOE Office of
nspet;tor t i

’MSRSaﬂcu&olopenﬂngtheeaWucdmsdivltymdaivedfmmothuuppmdmndma
sources, such as line-item capital projects, general plant projects, and operations. Moat costs related to
the construction sctivity are initially collected and recorded In the Construction Carrying Account and
subsequently allocated to properly approved and authorized funding sources.
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distortions in the cost of line-item projects, operations, and’ related

- property and ﬂnanclal statements.

Resulting from the Office of Inspector General report, a poE headquarters
review of SrsS construction costs in May 1991, and subsequent DOE
headquartem reviews of other SRS facilities, DOE's Acting Manager at srs

" ‘established two teams in May 1991—a business management review team

anda project review team—to review financial management lssuw at SRs.
Among the major financial and project’ management findings were m.
inadeqtmcla in' management system infrastructure at both DOE and the
contractor; (2) selective compllance with pOE orders; (3) lack of clearly
defined lmplement:lng procedures; and (4) inadequacies in 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 aggressive oversight
of the contractor’s project control and reporting practices, and insufficient
staff dedicated to project and ﬁnanclal management and oversight.

Also due to the project work load and insufficient staffing, project

management by DOE's Project Management Division has been limited to \_J
the construction phase of line-item projects. In mid-1991 the average work

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 managers to devote their time to
high-priority projects and the issues involving them.

According to a DOE Project Support Division's 1991 staffing analysis, DOE

did not effectively manage the remaining work load of cost projects, -

general plant projects, and capital equipment. Furthermore, strlngent

controls and procedures for managing these projects were not even in..,

place. Also, DOE recognized in 1991 that without increased staffing many .

" management problems would continue, including (1) continued operat:lon‘

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 bt.her '
management chang& advocated as part of overall srS cultural changes.

Accordlng to DOE s Director of the Project Support Division at SRS, needed
staffing is still not available to manage cost projects, general plant
projects, and capital equipment. He stated that the fiscal year 1992 staffing
plan called for 64 full-time-equivalent employees and 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 57, the total still will
. not a;low needed management of all projects, according to the Director.

In addition, poE headquarters performed a Contractor Business System
Review in March 1091. This review found that

program authorizations were not adequately documented, including
planning guldance and scope, cost, and milestone basellnw,

the project management system was not adequate; -

cost efficiency was not a management priority; and

site staffing was not managed or readily defensible.

- Two major concemns identiﬁed during this review were that (1) wsrc did

not have a cost collection system in place that DOE needs for financial

- ‘tracking and decision-making and (2) wsrc must improve the

organizational aspects of its operations. In general, there were divisions,
throughout srs, acting independently. This resulted in inefficiencies and
the lack of proper oversight and control.

At the same time that overall poE funding and management problems were
being identified at srs, the bwPF received increased scrutiny in 1991 that
pinpointed various management weaknesses. Some of these weaknesses
stem from the pwrF's lack of adequate management tools, while others
result from how the DwPF was being managed in 1991.

Starb—Up and Other
Problems

When the pwrr entered the start-up phase in 1989, an adequate start-up
strategy had not been defined. As a result, the extent of funding required

- for start-up was not well understood. The pwpr has continually lacked &
. comaprehensive start-up plan, an accurate cost estimate, and a realistic

schedule for radioactive operations. In addition, DOE officials at srs 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 1983 and
construction began in October 1983, At that time, E.I. du Pont de Nemours

- and Company (DuPont) was the operating contractor at srs. DuPont was

involved in every phase of the DwPF, from research and developmentto

" " ‘design and construction activities. According to a pOE publication,
. research conducted by DuPont had reduced the estimated cost of the DWPF
.from $2.8 billion to'$870 million. This publication also projected that
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construction would be completed in June 1889 and that the DwPF would
begin operations in September 1989. The pwrr did not meet the 1989
schedule or cost estimate, and it may be well into the mid-1990s before
DWPP radioacﬁve opera’dons begln.

By mid-1991 wsrc stlll did not have an adequate schedule. In August 1091 a
DOE assessment prepared with assistance from a contractor, found that the
then-existing schedule submitted by wsrc, after repeatedly missing target

did not include a scope of work for items needed to meet schedule
milestones;

did not provide for modifications to equipment;

illogically presented the sequence of events for start-up, 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.

The August 1991 assessment also found that wskc management had not
been driven by a need to meet schedules. Plannlng 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-to-day actlvities. .

- Inresponse to the August 1991 evaluation, wsrc completed its preliminary
reviston of the DwPF’s cost estimate and schedule in December 1891 and -
presented the results to poE headquarters officials in January 1992. As of
mid-May 1892, DoE was still evaluating wsrc's revised schedule and cost

-The lack of good planning also surfaces as the reason for the cost growth.
* When poE compiled the $1.26 billion project cost estimate for fiscal year
1989, it did not provide funds for a start-up meeting commercial standards.
According to DOE officials, the assumption was that the pwpF 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 pwpF and the fact that it was a first-of-a-kind technolog)"

B
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that deals with radioactive waste, coupled with DOE's commitment to

adhere to commercial standards should have dictated an extensive

T start-upphase

The extent of the deficiencles in poE's and WSRC'S start-up plans are

. highlighted in the escalation of the pwPF’s estimated costs. For example, as
of January 1992 the $918 million in estimated start-up and other costs was

neaﬂythree tlmes ﬁ\eﬂscalyear 199(_) cost estimate 01‘333(_) million.

1091 Assessments Identify
Management Problems

‘In 1991 the pweF was hlghllghted in three separate assessments that
" jdentified algnlﬂcant management weaknesses, For example, in a

memorandum dated March 15, 1891, addressing a February 1891
assessment, the Director of DoE’s Office of Environmental Restoration and

‘Waste Management was highly critical of the manner in which the pwpr

had been managed According to this assessment, the

... method of schedule resource loadingforﬂle DWPF project 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 DWPF project, including change control, cost tracking and cost
management, resource planning, and baseline development and maintenance. In short, the
DWPF project management system fails to provide assurance that the planned activities and
resources will lead to start-up and opcnﬂononhe DWPF on ﬁme and within cost
projections. -

... The poE Site Acting Manager for sgs, in transmitting DOE'S evaluaﬁon of
- WSRC performance for the 6-month period ending March 31, ‘1991, referred
_ to the DWPF as an area of concern. According to the assessment, the DWPF -

¥ prlmary exnmple of inefrectlve WSRGC senlor management involvement. Whlle waac

" has been responsive to concerns about schedule delays, funding problems, and xmnpower

levels, there is no objective evidence of a thorough definition of start-up requirements, an *
integrated schedule to meet those requirements, and staffing levels to meet the schedule.
Start-up of bwpr on schedule is not only 2 Compliance Agreement milestone, but one of the

" highest priorities in the Waste Operations Program. Involvement of senior management in

the start-up of pwrr is of crlucal importance.

The problems contlnued to be recognized du.ring the next asswsment .
period. According to this assessment, which was dated December 8, 1991,
and covered wsrc's performance for the 6-month period ending September
30, 1891, work plans and schedules for starting up the DWPF continued to
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Been a Problem

be a concem throughout most of the evaluation period. The assessment
cited wsrc's performance in the start-up 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
assessment also concluded that:

‘ Thmughbﬁt the Mcﬂw o.{the perlod; werg did not focus sufficient management attention
. on technical, institutional and mansgement issues involving the pwer. Insufficient
’ managemmtl.ttenﬂonwu zlvmtothefadlltymn-tm mdeonsequently, wsre did not take

the actions necessary to minimize schedule delays and resource requirements. WSRC missed

~ four consecutive commitments in developing a revised start-up schedule for bwer, and

ultimately did not provide a revised schedule until Angust. th this period, little:
emphasis was placed on pwpr schedule performance and therefom the schedule continued
toslipona weeldy basis.

,'mejassessment ended on a positivé note, however, by stating that during

the last month of the period, “significant strides were made in improving
the management of the bwPF program.” It added that a critical
self-assessment of the bwpF 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 wsRg, set forth the critical deficiencies and made recommendations for corrective
actions, WsrC {9 aggressively pursuing these corrective actions which include major
organizational changes and increased management focus on DWPF. '

In addition to the DwPF's management problems, some supporting

~ facilities, such as the 1T, have experienced similar problems. For example,

contractor management deficiencies contributed to the 1Tp's cost increases

. and schedule slippages. These management deficlencies have been

evidenced since 1990 by the continuing slippages in the scheduled start-up
of the e from April 1981 to December 1992.

A Nbvember 1891 report on an internal wsrC assessment of the TP start-up
stated that improvements were needed in documentation and overall
management of the ITP start-up effo;t. Specific findings included:

The 1P start-up program is currently in a reactive mode, and its

organization is best described as a reactive organization.
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' 'I'he current schedu]e does not contain all remaining activities and is not

integmted -and the planning and seheduling staff is inadequate to perform

" planning and schedule analysis.

There are unresolved quality assurance issues concemlng 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 rrp
because documentation is insufficient.

Themhasasinguiarfocus on completingsta:truptuungtmtis so strong
that operational and training issues are receivlng less than needed

‘attent.ion. '

Also an earher, miore limited DOE review indicated that WSRC management
deficlencies disclosed in the np assessment were 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 @)
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, poE did not adequately manage the waste removal and
'pretreatment cost-funded projects in the past. For example, a DOE

headquarters March 1991 Business Management System Review for srs

~reported that these projects were not managed under the Department's
“Project Management System” and that there was no defined management

process for them. Procedm for managing cost-funded projects, either
formal or informal, did not appear to exist at the srs, organizational, or
individual praject manager levels, Furthermore, definition of such projects

. was] not fonnalized to ensure assignment to cost funding for appropriate

reasons"

Other Factors ,
Afﬁectmg Cost Growth -
and Schedule Slippage

Additional factors affecting the DWPF’s cost growth and schedule slippage,

" according to DOE officials, included emerging work, testing systems that
identified technical problems, and many equipment and design

.deficiencles. For example, in the testing area as of Januaxy 1992, the Dwn-‘

still required the completion of the integrated watér runs, cold chemical
runs, waste compliance testing, and mercury recovery—which are

'scheduled to take until June 1994 to complete—to be followed by initial
‘radioactive operations

Page 27 ’ GAD/RCED-92-183 Nuclear Waste

Ciivpa '-.... -



1L

Ineffoctive Management Practices Led to the
Dumm--CoatGmﬁMdeu!e

Slippage ‘ \)

Scheduled completion of these tests and other start-up requirements
‘pushed the DwPF’s estimated total project costs to $2.1 billion. No one

knows if scheduled testing will clear DwPF for actual operations or whether

addldonaltesting,withassociatedincreaseshxcost, will be required. DOE
‘officlals at 8RS believe that the need for additional testing presents a low
probabmty, in their  opinion. However, an evaluation of a worst-case

scenarlo, according to WsRC, indicates that radloactive operations could be
_ aslateas July 1895.

Aslateasﬁsealyear 1987 the wawas aﬁmated to costaboutsl 2
billion and radioactive operaﬁons were scheduled for Septerber 1989,
The reduction in the bWPF’s total estimated project costs between fiscal
years 1883 and 1987 resulted primarily from design changes, a lower than
expected inflation rate, and a lower contingency amount for the Dwpr. As
illustrated in chapter 2, between fiscal years 1885 and 1990, the pwPF's
_total estimated project costs remained relatively constant, but the planned
operations date began to slip. Although DOE recognized that estimated
costs were increasing before fiscal year 1991, not until December 1990 did
DOE officially revise its cost estimate to reflect about a $613 million
increase in estimated costs principally related to start-up activities. poe
attributed this large increase in estimated costs, which increased againin ~ \__J
fiscal year 1992, to (1) the omission of some system testing and start-up
operations costs in the original total project cost estimate and (2)
incréased annual operating costs over the period of delay and costs
associated with fixing problems left over from original construction. These
latter costs were identified during start-up testing and system completion
activities.

DOE had expenenced escalating cost problems involving the DWPF before

1991, For example, the DOE Manager at sgs, in a November 26, 1086, letter

to DOE headquarters, discussed the need to revise the fiscal year 1988 DWPF s
budget request fmm $870 million to $846 million. According to the letter

The major contnbutors to cost growth on the DWPF were inadequate estimazea, lmdequue 4
" planning, inadequate procurement specifications, and inadequate change control. This was-
in part due to the fact that the DWPF is a “fast track” project: Construction began without s
" 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 sucha
unique and complex facility as the pwrr.

The TP and the waste removal projects have also experlenced cost
increases and schedule slippages due to a number of factors, including
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_scope changes modiﬁcations, budgeting constraints, and complianee with
"more stringent standards. For example, the e project, which is currently
scheduled to be completed in December 1892 at an estimated cost of $92

- million, was originally scheduled to be completed in fiscal year 1888 at an’

estimated cost of $32 million. Modifications to reduce benzene hazards

" and to design and install fire protection systems were major contributors K

to the schedule slippage and cost increase. Those modifications, which .
have been ongoing since mid-1988, are currently scheduled to be
completed in April 1092 and are estimated to cost $36 4 million, more than
half of the rrP’s cost increase :

According to DOE otﬁcials 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 necessary to start up a facility are included.

Other reasons for increases in estimated construction costs, as well as

~ estimated total costs, include evolving regulatory mquirements permitting
" problems, reclassification of facilities from hazardous waste to hazardous

" waste/radioactive facilities, safety modiﬁcations, lack of good cost -

* estimatés, and funding constraints. For example, the New Waste Transfer

", Facility, which was physically completed in the third quarter of fiscal year
" 1989, 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 fiscal year
1983 and the subsequent need for a second incinerator to dispose of
radioactive benzene to be removed from waste during the DWPF process.’

T Evolving envirorunental regulations necessitated a reevaluation of SRS

incineration requimments Amendments to the Resourges, Conservation,
and Recovery Act (RCRA) in 1984 prohibited, by 1990, the long-term storage

7'_ . ‘of all untreated hazardous and mixed wastes, such as benzene. These
- amendments also 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 1888, the Consolidated Incineration

..~ Facllity’s cost estimates have increased from about $64 million to a fiscal

‘ yea:.19_92 estimaté of about $160 million, primarily due to evolving
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Management

Improvements Undér_ ~

Way

regulatory requirements, permitting delays, modifications, reclassification
otcosts, an;llncreasesinest@matedstarb—up costs.

_ Resulting from the increased scrutiny of (1) srs-wide problems and (2) the
pwpF and its suppordng facilities, DOE management at srS has begun the
process to make various management improvements, These improvements
include a complete, comprehensive rebaselining of srs projects,® changes

" tothe system for collecting costs at srs, notification to the Congress of

' nuimerous accounting adlusunents, and implementaﬁon of the Chief
Financial Officer organization at 8rs, For example, under the direction of
the pOE Site Manager at srS, WSRC i3 rebaselining all srs line-item projects
by September 30, 1992, to ensure that the scope of srS projects is only the
_scope necessary to meet mission requirements. This effort includes
ensuring that cost and schedules are based on firm plans and

} resourcevloaded schedulm.

Also, under direction of the new pOE Site Manager at srs, who assumed his
position in August 1991, the corrective actions for the pwpr included
placing individuals with commercial nuclear industry experience in key

, management positions, such as the pwpF manager position, and developing

_ an improvement plan, Management improvements resulting from these
steps included improvements in the DWPF organization, start-up testing

' program, schedule, and change control process. For example, the DwrF
organization has been completely restructured to clearly define and fix
management authority, responsibility, and accountability for start-up
activities. Other key pwPF improvements included the development of a
new start-up plan in February 1992 and the first comprehensive,

_resource-loaded start-up schedule.

" According to DOE officials at SRS, before the February 1992 start-up plan
‘was issued, a number of documents existed—start-up manual and test

' plan and start-up strategy—that essentially were start-up plans, The
start-up manual is still in place and the start-up strategy document has
been replaced by the February 1892 start-up plan. At the time wsrc
transmitted the start-up plan to bOE, it still did not contain the status of

A compuance with DOE Orders as requlred under pOE procedures. In
transmlwlng the start-up plan, WwSRC stated that a program to address

. This rebaslining effort includes several items, such as a reassessment of the requirement for each
praject; a review of the deslgn to ensure that it meets, but does not exceed, the mission requirements;
and a review of project costs and schedules to ensure that they accurately reflect any revisions to the
project’s technical scope.
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Conclusions

compliance with DOE orders was being prepared and would be
incorporated in the start-up plan. = -

In addition, in 1891 poE and wsRC made intensive efforts to improve prq)ect
management by conducting business management and praject reviews, by
making changes in management personnel, and by correcting funding
irregularities. 'I'hm efforts are ongoing and include

assigning persons with commercial nuclear experience to key
management posidons, including the ITp manager positlon, o
notifying the Congress of 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 Congress with cost information on the waste
management cost projects and the basis for continuing to fund them from
operating expenses; and

increasing DOE project management staffing.

Fur&ermore, action plans have been deve!oped for hnplementlng the
recommendations resulting from the 1991 DOE business management and
project reviews. The recommendations are scheduled to be implemented
by September 1992, _ '

The lack of adequate DOE and contractor management of the pwpr and its
supporting facilities has beén 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 deﬂciencies, have also aﬁ'ected 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 changes to
improve project management practices. These actions are a positive
response to the problems that have affected srs and the pwpr and its
supporting facilities. However, given the size and cost of the bwpF
program, it is critical that the program continue to receive both boe and
WSRC top management attention to ensure that radioactive operations are
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. achieved as quickly as poasible under current cost and schedule

parameters,
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Congtess Needs More Complete and
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Program’s Cost Growth and Schedule

_ShmJage

IlnprOVements

Needed in the :

Informatnon Prov1ded
- on the DWPF :

The extent of cost and schedule lnformation reported to the Congress on

" the DWPF program—the DWPF and its supporting facilities—has varled

greatly. The information has ranged from DOE budgets that included a

" line-item project for construction of the DWPF to DOE’s use of operating

expenses to fund sRs cost projects, such as the rTp facility. Since 1989 DOE

" has not presented the Congress with the best information pok had
- available about the DWPF program'’s overall cost increases and schedule
- changes. However, as a result of DOE's éxamination of funding practices at
" 8RS, DOE determined that the Congress should be provlded more complete -
e and accurate information on the bwpF program. poE had actions under way

as of early May 1992, suchashﬁtlaﬂngeffortstoreestabllshthe DWPFasa
separate construction project in bog's budget submissions, that would

" provide the needed information.

" -As illustrated in chapter 2, most of the DWPF’s cost and schedule changes
-took place after fiscal year 1889, when the Congress last made available
" -capital funding for the pwPF’s design and construction. Subsequent

requests for funding the pwPF work necessary to achieve radioactive -

"' operations after construction, such as testing systems, training, and
 operational readiness reviews, have been included in operational expense
appropriations. Because of the way this information is reported and

communicated, the Congress has not been fully presented with a clear

o picture of the nwn-"s cost and schedule changes.

DOE's last budget requwt to the Congress containing bwPF's estimated total
project cost was its fiscal year 1989 request. The 1989 budget request
reported total estimated DWPF construction costs in DOE's construction
project data sheets! as a liné item of about $930 million and total estimated

project costs as about $1.26 billion. Radioactive operations were

scheduled to start in the fourth quarter of fiscal year 1990. As discussed in

" . our November 1089 report, 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 1689.
DOE has since revised the percentage of completed construction to 90

-percent to reflect post-mechanlcal compleﬁons When construction is
" complete, approximately 2 years of testing will take place before

radioactive operations begin.

. “!Construction project dats sheets sre prepared and submitted for all projects requiring suthorization
- ot sppropristion in the budget year. These sheets are used to present description, justification, and
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‘The pwpF has not been reported as a construction line item project since -

the fiscal year 1989 budget request. For budgetary purposes, construction

. of the DWPP was considered as being complete. Construction of a
completed DWPF that could be used for radloactive operations, however,
had not been completed. In fact, if the pwpr does not begin radioactive
operations until June 1994, it would be nearly 5 years after construction
‘was theoretically complebed according to DOE's flscal year 1989 budget

_ information, before radioactive operations may begin, During this period
an estimated additional $879 million will be needed to ‘complete the
construction and starb-up of a DWPF that can perform radloactive
operations, -

The pﬁncipal funding source that has been used for this additional work,
or is planned for this work—which includes costs for start-up, operation
_and maintenance of equipment and facilities completed under the line
_ item, operator training, maintenance training, and technical englneering
~ training—has been and is envisioned to continue to be DOE's operating -
. _funds for the Savannah River Site. Also, modifications required as a result.
- of start-up testing and technological changes have been funded from , -
- _operating funds. Funding this work from operating funds, as opposed to’ \
- construction line-item funding, resulted in poE budget requests not: - \\J
_ containing DWPF's total cost or construction project data sheets identifying
DWPF cost Increases and schedule sllppagw

Alt.hough the DWPF'S cost and schedule status was last reported in the

_ fiscal year 1989 budget, Do has provided periodic status updates to some
congressional committees through reports and letters. For example, DoE

sends a quarterly report to the congressional Armed Servicesand
Appropriation Committees? informing them of the cost and schedule status

of major national security programs, In its report for the quarter ending
December 31, 1990, poE informed the Committees that the pwpF’s total .
project cost had increased to $1.873 billion, construction of the project

was 09 percent complete, and radioactive operations were scheduled for

the first quarter of ﬁscal year 1993

In addltion, DOB 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,

Section 3143 of the National Defense Authorization Act for Fiscal Years 1990 and 1991, Public Law
101-189 (Nov. 29, 1888), 103 Stat, 1681, generally requires the Secretary of Energy to submit to the
Committees on Armed Services and Committees on Appropriations at the end of each calendar year
quarter a report on each national security program estimated to cost more than $500 million or
designated by the Secretary of Energy as a major DOE national security program.
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DOE has used letters to explalnﬂmtithadnﬁsclassiﬂed about $120 million
_in costs that had contributed to a $291 million increase in construction
costs. In September 1891 DOE sent a letter to the Committees explaining
. that it had misclassified about $102 million in costs as operational costs,
_when in fact they were construction costs that required congressional

. authorization, and DOE in a subsequent March 1992 letter reported that it
had misclassified as operational costs an additional sum of about $18
million in construction costs, .

: Although DOE mrozmed congresslonal oommltteea of the nusclassiﬁed
costs in September 1091, the DWPF cost was not updated in the September
30, 1881, quarterly report to the Committees. This report, which was not
submltted to the Committees until January 18, 1992, excluded the bwpF
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 Congress in a September 1991 letter.
DOE also used this report to indicate that the bwPF was experiencing
delays, that wsrc had presented DOE a revised schedule that would slip the
DWPF start-up 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 bwPF's start-up to June 1994.

: According to the DWPP‘ project manager in DOE headquaxters, these changes

~ will not be reported to the Congress until after the Energy Systems ° '
Acquisition Advisory Board reviews them. In mid-May 1992 a poE waste - -
management official at srs informed us that DOE headquarters—dlrected S
reviews of the changes had been completed and pOE was attempting to .
schedule the Advisory Board's review of the changes for late June 1992.
According to DOE officials at sgs, it was possible that DOE may notify the
Committees of the updated cost and schedule information before the
Advisory Board completes the June 1892 review process. '

The issue of using operating funds for construction purposes has been a
long-standing DOE problem that we documented about 10 years ago. In
1082 we reported that poE funded projects from its operations budget to
keep estimated project costs within the appropriation and that poE had
notified Congress by letter that some of the costs had been reclassified but
that the notifications were for only a small percentage of the total '
reclassified costs.® We concluded that “DoE headquarters liberal policy of
transferrlng costs from capltal to operaﬁng funds has reduced

*Further %mﬂlﬂ Needed in the Departmerit of Energy for Estimating and Reporting Project
ARa ] y o
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congressional oversight over projects.” In addition, we stated that “Full
disclosure to the Congress is needed to ensure that projects continue to
meet the requirement for which they were funded.” The report
recommended that the Secretary of Energy take a number of actions,
including instituting tighter controls over project funds by requiring poe
headquarters review 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 existin .

reported information because costs have not been promptly updated in
either srs quarterly status reports to poE headquarters or quarterly reports
to the Committees. Except for the last report, all of srs' 1991 quarterly
reports to DOE headquarters continued to report DwPF estimated
construction costs at about $830 million and estimated total project costs
as $1.26 billion, while poE headquarters report to the Committees for the
quarter ending September 30, 1991, excluded the pwpF, even though DOE
had informed the Committees in a September 1991 letter of an additional
$102 million in construction costs.

Better Understanding
Needed on the Full
Scope of DWPF
Supporting Facilities

The funding of pwpF supporting facilities as cost projects and separate line

items did not provide the Congress the necessary kind of information to
fully understand the (1) magnitude of the construction cost of facllities
required to ultimately vitrify the high-level radioactive waste stored at RS

‘and (2) continuing cost increases and schedule slippages. Cost projects

and line-item projects that are needed to support the bwpF have an
estimated cost of about $1.8 billion. Adding the estimated cost of support
facilities to the DwrF’s estimated cost of $2.1 billion increases to about $3.9
billion the total estimated cost to construct, start up, and upgrade facilities
essential to the vitrification of high-level radioactive waste.

The ‘cost projects were the least visible because they 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 srs has expanded the concept to’
situations involving an urgent need to do work that ordinarily should be
funded as a line item or a general plant project, but where the funding was
not immediately available. Such situations, according to the June 27, 1991,
srs Project Review Team Report, were considered acceptable if there had
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been appropriate coordination between boE headquarters and cognizant
congressional committees.

In 1991 the pOE team 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 praoject or should be part of an existing project, (2)

~records showed DOE headquarters and/or the Congress were aware that

projects meeting capital critéria were funded from operating accounts,

. and (3) the projects should have been included as part of the DWFF llne

item. The revlew drew several conclusions

It was not at all clear that t.he waste removal ptojects met the criteria for
funding from operating accounts, but there is some basis for using

. operating funding for the waste removal facilities because specific 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 P and sludge pretreatment facilities were clearly long-life facilities
that would normally be funded from capital accounts.

The waste tank farm projects should not have been included in the bwrr

line item because the pwrprF project data sheets and praject 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 o
congresslonal budget requests. The congressional budget submittals, while

ot specifically using the term “cost project,” did indicate that Operaﬁng

funds were being used to construct facilities for waste removal and waste
processing to support the DWPF. . ‘

In additlon to the waste removal and treatment projects in the tank farm,

the construction of saltstone vaults was funded from operating expenses,

. and DOE plans to continue funding the vaults from operating funds. Three

vaults have been constructed at a cost of about $16.9 million. The vaults
are being funded from operating expenses because the individual vaults
are expected to be filled within 2 years. They are not con.sideredasan

, assetwimanyremahungusefulnessafterbelngﬂlled that Is, they will not

have an extended useful service life or alternative future use. This

criterion will allow for the construction of 12 double-wide vaults that boE
projects it will need in the future. pOE estimates that the cost of each
double-wide vault will be about $18 million (with an estimated total cost of
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$233.5 million for the 12 vaults) and the funding will be provided from pog

operating expenses for srs.

The issue of how to fund waste disposal vaults that could include the
saltstone vaults has not been finalized. In early 1992 a position was put

. forth within DOE that such vaults should be funded as capital projects on
- the basis that disposal vaults are nondepreciable assets that guarantee the
probecﬁon of workers, the public, and the environment from low-level

radloacﬁvewaste.Asaresult, in the spring of 1992 DOE reported that a
request was being prepared to get the Federal Accounting Standards
Advisory Board's guidance on the issue of capitalizing versus expenslng
waste storage facilities. o

' Although DOE reviews considered prior reporting of prajects from

operating expenses acceptable, 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.

As discussed earlier, the pwpr had not been funded in poe’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 Congress with
more complete and accurate information on the bwer 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 congressional budget
requests until the project starts up; -

acting to provide the Congress with cost information on the waste
management cost projects and the basis for continuing to fund them from
operating expenses;

acting to submit construction project data sheets with the fiscal year 1993
congressional budget request for each of the waste management cost
projects; and

Page 38 GAO/RCED-92-188 Naclear Waste

N

)



Conmuxoodauoucﬂqnmnd

rd

Accurate Information About the DWPP
Program's Cost Growth and Bchedule

Slippage

-« acting to submit construction project data sheets with annual budget
- requests for each construction project funded from operating expenses
that exceeds $5 million.

- _The DWPF was not funded as a construction line-item project in fiscal years

1990 and 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 pOE financial officials, DOE
plans to reestablish the pwPF as a construction line item in fiscal years

1092, 1093, and 1994 (with associated construction project data sheets
provided with the budget submissions) because additional capital
expenditures are needed for activities related to the pwpF’s planned June
1894 start-up.

For example, according to the poE financial officials, pOE's request for
line-item funding for fiscal year 1992 was submitted to the Office of
Management and Budget (OMB) as part of a broader request that included
reprogramming about $58 million remaining from a $70 million operating
expense project funded in 1991 for pwrF post-mechanical completion
modifications to the pwpr line item. The reprogramming request was sent
to oMB on February 20, 1092, but shortly thereafter, the portion of the
request applicable to bwrF was separated from the broader request
because oMB wanted more detalls on the pwPr. The additional details were
subsequently provided to oMB on May b, 1992, Line-item funding for fiscal
year 1993 will be provided through an amendment to the fiscal year 1993
budget request. The fiscal year 1894 budget request, which was still being
developed as of May 6, 1992, will also include line-item funding for the
pwrr. However, according to DOE budget officials, line-item funding and
construction project data sheets are required only during the DWPF's
start-up phase because funding is needed for construction activities.
Otherwise, boE would have continued requesting funding for DWPF’s
start-up from operating expenses without construction project data sheets.

Conclusions

Because of the various ways information has been reported on the DwrpF
and its supporting facilities, the Congress has not been fully informed,
through the budget process, about cost increases and schedule changes
involving both the pwpF and its supporting facilities. Given the extent of
past problems involving the bwpPF program and the need to keep the
Congress fully informed of the program’s status, poE’s future budgets
should be used to show the most up-to-date cost and schedule information
until the pwpr achieves actual radioactive operations.
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DOE has decided that it needs to provide the Congress with more complete
and accurate information on the DweF program. We belleve that DOE's
efforts to addreas the funding irregularities and the reestablishment of the
DWPF as a line-item project are the types of actions that must be taken so

- that the Congress will have the needed cost ard schedule information to
fully understand the current status of the bweF program.
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In addition to increases in costs and schedule slippages, various
unresolved issues and other uncertainties have the potential to further
affect the scheduled start-up and operation of the pwpr. These problems
include technical issues, start-up test continuity and management, and the

- .added rigor of safety, environmental, and other requirements. Many of the

B ‘issues identified have not been resolved. For example, even though DoR

- plans to replace in the mid-1080s the existing bwpr pretreatment

: .. technology with an alternative method, problems encountered with the
" existing technology—coupled with potential advances in the new
‘method—warrant a further review by boOE to determine whether the

Technical Issues Still
Require Resolution.

planned replacement eﬁ'oxts should be accelerated.

The technical issues still requlrlng resolution involve pretreatment
technologles, as well as emerging, 1dentified, and even closed technical
problems. DOE has also established an outside, independent team to review

* open technology issues and assist it in determining if there are additional
mado‘r procms—related technology concerns that need to be addressed.

“—" Need to Assessand
Evaluate Altematlve

" According to DoE officials at Srs, the decisions on pretreatment
* . technologies wére based on supporting DWPF schedules and best available

Pretreatment Technologles " inforration about the processes. This decision-making process has

affected both costs and schedule. The existing pretreatment
technology—the in-tank precipitation (IrP) process/precipitate hydrolysis

" process (PHP)—is still experiencing problems, while there are new

" potential advancements involving an alternative technology—the

jon-exchange process (Ixp). Under the existing technology the Irp 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 tak& place.

Inthe early 19803 SRS management was searchlng for the best processes to

.usé in vitrifying stored high-level radioactive sludge and salts. Two

- processes were examined for removing radioactivity from the salt in the

tanks to avoid vitrifying the large quantity of salt, Originally, there was one

-existing process, an Ixp; later in 1981 the Savannah River Laboratory
‘discovered that a chemlcal could efficiently remove cesium from

—hlghlevelwaste

" After this discovexy SRS pursued the development of the ITP process and
also continued to develop the original Ix process as a backup to the rp
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process. Then, in 1983 srs decided to go with the ITP process instead of the

. Ixp and discontinued the development of Ixp as a backup.

This declsion was based on the lack of a significant cost incentive, the
magnitude of xp developmental work remaining, and the more pressing
developmental needs in hazardous waste technology areas. A comparison
of estimated project and operating costs, excluding remaining
developmental costs, gave Ixp a $19 million cost advantage. However, the
xr's advantage was effectively removed because the developmental work
for the ITP was estimated to be much less than that required for the Ix.
The developmental work for the ITp was estimated at $1 million to $2
million. On the other hand, the developmental work for the xe consisted
of a large number of unknowns, estimated to cost from $20 million to $60

. milllonandtakeStoSyearstomolve. )

Committed to the ITP process, ln 1984 SRS selected a precipitate hydrolysis -
process (pHP) to remove the benzene and other combustible gases from

the TP waste. The piir—originally estimated to cost $32 million—was

constructed in the DWPF at an estimated cost of $68 million, according to a

1990 wsrc study. Later, in 1988 tests of the pHP encountered technical j

_problems. Also, in 1988 environmental and safety hazards involving therre ~ \_~
- resulted in pog authorizing $21 million for modifications to reduce those ..

hazards. Since 1988 technical, environmental, and safety issues enmnaﬁng .
from the ITP process have contlnued to be a problem for srs.

| -In the meantime, a DuPont rwearcher at the Savannah River Laboratory

discovered a ten-fold more efficient resin for removing radioactive cesium

from waste using e, and DuPont gave some consideration to the

installation of an xp using the new resin. The breakthrough resulted ina

study describing the advantages of Ixp over ITP/PHP and potential

modifications for converting to Ixp by installing an Ixp system In rre filter s
cells. In May 1988 a DuPont consulting engineer estimated it would cost

about $23 million to install the IXp in the TP filter cells but concluded it

was not feasible because of required piping modifications. He estimated it
would cost about $52 million to install the Ixp in a new facility.

In January 1989 poE informed the Energy Systems Acquisition 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-removal breakthrough
independently verified and in June 1989 issued a request for proposal to
design and construct an Ixp test unit. Then, In September 1989 poE Initiated
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-an Ixe development program costing $1.86 million that included the

procurement of an Ixr unit and additional testing work examining the
cesium-removal technology and how the technology would interact with
other aspects of the pwrr. In addition, DOE initiated in November 1080 a

" study examining the feasibility of replacing the rp/ptP with Ixp. The study’s

interim results were that the Ixr would

‘cost about $20 million if placed in the 7P building and about $40 million if
~ placed in a new building (costs were not estimated for assoclated support
- -: equipment that would increase total costs); ‘

reduce annual operating costs from about $21 million for the ITP/FHP to
about $8 million for the ixp;

be advantageous from a safety and environmental viewpoint since it
eliminates the generation of benzene and minor amounts of other
organics; and

take 3 to b years to complete necessary laboratory test work, englneerlng,
procurement, and construction,

On the basis of the feasibility study’s interim results, the poE Director of
the High Level Waste Division requested in June 1990 that the ixp be added
to the fiscal year 1893 budget request asa backup/replacement for rre/pHp.

* .. DOE added the replacement of ITP/PHP with IXP as a 1895-97 $70 millon line
- item in both the fiscal year 1993 budget and in the Savannah River Site

Five-Year Plan (FY 1093 Budget Year) dated June 1891, ‘After the June 1890

-" . request, with apparent resolution of the PHP problems and confronted with
‘funding constraints and limited research resources, DOE gave other

research work priority over Ixr developmental work, excluding the award
of a $372,146 contract in October 1990 for the manufacture of an Ixp unit

for twung purposw

According to DOE oﬁﬁcia.ls, m’ was not aggressively pursued in the late
1980s because the time needed to develop it would not enable the DWPF
start-up schedule to be met. However, even though the pwrr is currently

- confronted with major cost increases, schedule slippages, and rre/Prp

problems, the development of Ixp has continued as a low priority. At the
time DOE slowed the ongoing development of Ixp in 1990 by giving other
research work priority over the Ixp work, the bwrF was scheduled to start
up in November 1992. Since that time additional rre/pHP problems have
surfaced; DOE has planned an abatement control program estimated to cost

- $36 million to reduce benzene releases; and the DWPF start-up has slipped

to June 1094 and possibly to mid-1995.
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Because of concemns that the ITP/PHP problems may not be satisfactorily

" resolved, SRS has looked at vitrifying sludge only as it had originally

planned to do before adding the ITp/PHP processes for vitrifying salt waste
along with the sludge. According to the wsrc Manager of Interim Waste,

* the pwPP could operate about 2 years before the lack of space for storing

waste water generated by the sludge-only process would shut down the
DWPF operation.

» Notwlthstandlng the problems identlﬂed with the existing rre/pup
" processes, SRS management has not evaluated the cost-benefits of (1)

continuing work on the rre/pHP, (2) stopping work on the rTp/pHP and
replacing it with x, or (3) accelerating the development of xp. According

" to DOE officials, such cost-benefit evaluations have not been performed

because of rrp/pHP schedule advantages and DOE's belief that they will
work. Both srs and DoE headquarters are committed to rre/prip. The

" officials noted that this commitment still exists because xp, 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 orlglnal estimates. ' \J

Vadous DOE revlews and assessxﬁents, however, appear to support the
need for a more thorough evaluation of Ixp versus rre/pHp. For example:

- Cost reductions could make it méré Aecon-omlcal to switch now. The xp
- could reduce annual operating costs by about $8 million to about $11

iillion, eliminate future benzene abatement costs of about $36 million,

" and eliminate remaining rre/pHP start-up testing and modification costs.

Also, with xp eliminating the production of benzene, it could be possible
to reduce construction costs for some DWPF supporting facilities.

' D(Pappearstobeamuchsaferpmcessbecauseitdownotmﬂtinthe .

production of benzene. Elimination of benzene would reduce the
radiological risk of accidents in the tank farm by 60 percent or more and
also reduce the potential for accldents in waste transfer facilities and in
the DWPF, :

1Tp/pHP technical problems could advexsely affect DWPF start-up, opera.ﬂon,
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 xp that
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are considered unsolvable, but o has not undergone a rigorous evaluation

[ to identify astuch problems
« ITP produces benzene, and IXP does not. Benzene abatement projects have
. been planned for 1P and the DwrF to address environmental and

occupaﬂonal health concerns.
From a vitrification standpoint, slipping pwre's start-up date to either June

" 1984 or July 1995 and then vitrifying sludge for 2 years could substantially
, ‘offset the m/mm start-up advantage over Ixp'’s planned start-up in 1997,
"DOE officials at SRS belleve, however, that it would take 6 to 8 years from"
‘ 1092—if everything went perfectly—to have a viable xr, DOE officials also
7 statedﬂxatﬁxemisschedrﬂedtostartpre&eaﬂnglﬂghlevelwastesaltat
the end of 1092 that will free up needed tank space and permit the
Jjmmobilization of the deoontamlnated salt at the saltstone facllity.

Emergihg Techmca.l Co
Problem Could Affect =

Cost, Schedule, and
Operation

An emerging technical problem that could have a significant affect on DwpF

. _ cost, schedule, and operation was identified in August 1091, One chemical
(sodium nlt.rlte) 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, causes the formation of another chemical, which is
explosive (ammonium nitrate), later in the DWPF process.

This problem also demonstratw the level of uncertainty related to

- proposed solutions to DWPF technical issues. For example, WsRC projected
~ - its June 1994 radioactive start date on two technical solutions that it was
- evaluating to deal with the explosion potential of the ammonium nitrate.

The ultimate objective of both solutions was to allow radioactive waste

containing the nitrates to age and decompase—thus eliminating the
explosion problem—before continuing the process.

- One proposed solution would require using two existing tanks to -
- accomplish this aging and decomposltion process, However, this solution

would allow the DWEF 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. 1995

However, thwe two optlons were replaced by a third option in March
1992. According to boE officials, the first two options were replaced
because they 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-percent degree of technical certainty,

. according to a wsrc task force that examined potential options for

" resolving this issue. As a result, a confirmatory study was initiated in

. March 1992, and prellmlnary results were reported to DOE on May 15, 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 srS document indicates
_that there are concerns that required modifications to the pump pits may

" not be completed by June 1994 and that stainless steel tanks required to
hold the wash water from the process would not be constructed by June

. 1885. Also, according to the facility manager for the New Waste Transfer

’ Facility, the final wash option may result in the presence of benzene at the
facility that has to be mitigated to avold a potentlal fire and explos!on

_hazard.

. 'This is not the first time that late washing has been considered as an ' \J
opt:lon for the feed going to the DwpF. In 1086 it was considered as a means

to treat rre-processed waste to prevent corrosion in tanks where it was

being held before going to the bwrr. However, late washing was not

chosen as the means of treatment partly because of the high cost ($26

mlllion) of building the final washing facility, At that time it was

recognized that the late-wash method provides greater flexibility in

processing the waste because it handles wider variations in waste

composition and requires changes in only one processing area. In addition,

- the method does not require maldng additions or ensuring that solutions

are within feed standards.
The late-wash niethod 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 procmsing 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 pwpF melter due to changes in feed because of sodium and the
t addition of hydroxylamine nitrate, A
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Open Technical Issues
Could Decrease
Attainment

As of December 1991, 29 additional technical issues involving the pwpr
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 gaseous hydrogen attributed to certain metals in
the waste referred to as noble metals—provides a further illustration of
the dlfﬁculty DOE and WSRC face in their attempts to resolve these open
lssues

The pmducﬂon oi gaseous hydrogen within the DWPF process cteates a
major potential fire and explosive hazard. 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 1991 revised schedule was _ ,
established. Instead, a modification costing $2.76 million was requested in’
September 1991 to monitor hydrogen concentrations and mitigate the - .-
formation of flammable concentrations. This mitigation; accordingtoa -
WSRC written response to us, would be to operate the Dwpr below its design
basis and thereby minimize the impact of gaseous hydrogen. The written

' response acknowledged that attalnment would be decreased but stated

that safe opemtions would be maintained.

In requesting the $2.76 million modiﬁcaﬁon, DWPF management also
acknowledged that additional scope above that currently proposed may be

- required to support radioactive operations. A January 1992 line-item

estimate for hydrogen mitigation showed that about $5.6 million would be
needed for radioactive operation modifications. The use of these funds
include design, fabrication, and installation of systems. -~ .. |

Some Previously Closed
Technical Issues Could Be
Reopened

Forty-four technical issues involving the pwpF were shown as closed
because of proposed mechanical design, operating strategy, or chemical
changes. One example from these closed issues—the type of melter to be
used at the DwpF—provides a further illustration of the potential that even
previously closed issues could possibly still affect the pwPF’s schedule and
costs. Within the melter the glass-forming material is heated and combined
with the radioactive waste to form a molben mass that is then poured lnto
the stainless steel canlsters

An additional $2 million was provided in December 1991 to procure,

install, and evaluate a different type of melter in the test facility. According
to DOE officlals, this melter is being pursued not because the existing
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melter will not work but because the 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, Waste to be processed after 2 years of bwrF operations s expected
to contain noble metals, Depending on the outcome of the melter

evaluation, some of the 156 melter or melter-related issues identified as
closed in December 1991 may potentially be reopened. For instance,
melter process issues, such as glass sample size and handling and design
rate demonstraﬂons, could require reexamination. Also, accordingtoa

" December 1991 wsrc status report on DWPF technical lssues, melter

behavior can be different from pilot melter testing because of changes in

control systems, scale-up effects, and more continuous operations.

Independent Review Team
Could Identify Further
Technology-Related
Problems

Another potential impact on the pwpF’s cost and schedule could be the
results identified by an outside, independent review team that was
established at the request of DOE and wsRrc. This team was created in

. January 1992 and its assessment of technology issues i3 expected in
- . mid-May 1992. The team will review open technology issues and assist in

determining if there are additional major process-related technology
concerns that need to be addressed. The 10-member team will also assess
the approach used by wsrc 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
Issues Could Affect
P}anned Operations

Inltial start-up testing at the pwpr Identified numerous issues that have

extended the schedule and pushed forward the radloactive start date.
However, funding shortfalls could further affect the pwrFs planned
radioactive operations. In addition, the ITp IS experiencing start-up

~ problems.

Overall Start-Up Testmg
Problems :

- Start-up testing has been a constant problem for the bwpF. As discussed in

chapter 3, when the bwpF entered the start-up phase in 1989, an adequate
start-up strategy had not been defined and a good cost estimate and
realistic achedule for radiocactive operations were not developed until the
first half of fiscal year 1992,

Integfated water runs, the initial start-up testing activity to demonstrate
that steam and cooling water systems that control the boiling and
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o condenslng capabmties at the DWPF meet process requlrements, dld not

begin until September 1090. At the time integrated water runs ended, the
start-up strategy involved four components: (1) integrated water runs
scheduled to begin the third quarter of 1990, (2) cold chemical runs

* scheduled to begin the third quarter of 1091, (3) waste qualification runs

. scheduled to begin in January 1892, and (4) “hot" radioactive operations

scheduled for February 1993.

The integra!ed water runs, which were scheduled to be completed by
March 1991 and were extended through May 1091, identified 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, ﬂlenwrratarb-upschedtﬂehasbeenrevlsed

twice. The first revision in August 1991 gave a hot operation date of

" December 1993. The logic and sequencing of activities in this schedule,
" however, were found to be greatly lacking by a DOE assessment. Asa.
" result, another schedule revision occurred in December 1981, Under this

revised schedule chemical runs are to begln in November 1892 with hot

: operation scheduled for June 1994

Deficiencies identified duting integrated water runs are to be completed

" before the next stage of testing begins in November 1092, The work

. identified in integrated water runs included reconciling planned versus

actual drawings and field inspections of installed systems because of
* discrepancies in technical drawings. For example, between January and
. July 1992, 162 hardwareirmpections of installed systems are required to

ensure that differences between actual “as-built” conditions and design

" drawings do not exist. These inspecﬁon_s must be done in order to support
" continued start-up test activities. The inspections are time critical and
_must be done before chemlcal runs of the start-up twtlng can begin.

Ovetall Waste Management
Funding Shortfall Could .
Affect DWPF Start-Up .

A general aasumption used in developing the current starb-up schedule is
that funding wlll be available as needed for operations and major
modification projects to the DWPF. However, given the overall funding
shortfall in the waste management area, there is some uncertainty that

* funds will always be available as needed to achieve the schedule. For

example, a June 1991 wsro-projected distribution of the $100 million fiscal
year 1993 shortfall for overall srs activities showed & $33.6 million impact
on the DWPF. The two areas of greatest impact are the DwpF
laboratory—about $16.7 million-——and capital equipment—about $11.6
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" million, As of January 1892 the project shortfall had increased to $147 -

million and had even greater potenﬂal to affect the bwpr schedule.

Should shortfalls actuallx occur, meeting revised schedule requirements
for the June 1094 pwr radioactive operations date may prove difficult, at
best. For example, reduced or eliminated funding to the pwpr laboratory
would preclude technical assistance to the bwpF during chemical runs and
initial radioactive start-up. It would also limit waste compliance work and
cause a significant portion of DWPF expertise to be lost. -

ITP Start-Up Problems

* Another finding of the asswsment was that ITP management’s singular and

The ITp i3 experiencing the same type of start-up problems that caused

delays to the DWPF: A November 1991 assessment by wsrc found that the
ITP’s start-up program is in a reactive mode, which causes an emphasis on
schedule completion without requisite attention to detail in documenting
the completion of start-up activities. The assessment also found that the
project was at least 3 months behind because of operations readiness
reviews and the need to complete both overdue and due activities that
exceed resource capabilities. The assessment team also concluded that it
was possible that schedule delays of 8 months or longer could occur.

</

strong focus on completing start-up testing has caused operational and

_training issues to recelve 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 P design basis is not published and
maintained, test efficiency and methodology are deficlent, test closeout
and documentation are hard to assess, and the risk of retest is high
because of incomplete test summaries.

In order to meet thesé requirements, the schedule for the P’ start-uphas 4
already slipped from December 1991 to December 18, 1892. The new .
schedule date s based on 10 assumptions that must occur for the date bo -

* remain valid. These assumptions include operational readiness reviews '
_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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S afety . . The need to resolve any lssues brought up by oversight groups who make
! s * recommendations to DOE on the safety of nuclear facilities could cause
Enwronmental and * further delays to the DwPF. For example, WsRC's analyais and determination

Other Reqmrements of safety class systems may not be agreed to by poe's Office of Nuclear
Could C Furth . Safety or the Defense Nuclear Facilities Safety Board.? It} addition,
o ause €T supporting facilities, such as the Consolidated Incineratipn Facility—a
Delays o facility that will recelve DWPF waste by-products and burn them, have not
o o ' been'permitted or constructed. Also, the DWPFs immobiljzed waste must
meet the requlrements of the federal repodtory These réquirements will
“be developed and finalized as part of the license application. Another .
potential problem could involve regulatory issues. o

Overs1ght of Sa.fety "~ _Actions taken and planned for DWPF safety issues may not meet the
Requn'ements May Delay . . requirements of outside review organizations, such as the Defense Nuclear
Operatlons and Increase Facilities Safety Board or even DOE safety groups. For example, a May 1991
Costs . - 7 ~ study identified nine bWPF safety class items that did not comply with poe
7 e Order 6430.1A—Safety Class Criteria. This order defines safety class {tems
... . . . -assystems, 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 $104 million
‘ to make required upgradea to thwe systems, Nine safety class items were
L initlally ldentlﬁed '

However, in October 1991 WERC concluded that the requirements of DOE
"Order 6430.1A did not apply to the DwpF and provided another assessment
that used risk-based assumptions, This assessment resulted in only two
. systemsbelngldenﬁﬁedas safetyclassitemsthatneedupgradmto -
.+ "comply with DOE requirements These systems are a process cell '
confinement structure and & new control system to ensure the shutdown -
. of the heating, venhlat.lon, and alr conditioning system at the pwprinthe
event of an earthquake equlvalent. to the type most likely to oceur at SRS. -

Asof March 31 1992 DOE  had not appnoved this new list of safety class -

" items and sent the list back to wSRC with comments. An independent
contractor DOE used to analyze the list has raised concerns about (1) the -
assumptlons used to generate the list and @ why some systems were

. IThe five-member Safety Board was established by section 1441 of the Natlonal Defense Authorization
- . Act, Fiscal Year 1089, Public Law 100456, 102 Stat. 2076, in 1068 and began operations in October
R . . 1989. The Board is required, among other things, to (1) investigate any event or practice at DOE
" defense nuclear facilities which the Board determines has sdversely, or may adversely, affect public
" health and safety snd (2) make recommendations to the Secretary of Energy on operstions, standards,
and research needs necessary to ensure adequste protection of public health and safety.
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. excluded from the list. For example, one assumption used by wsrcis that a
" full tank of radioactive materials would not create a hazard to the off:site
publicifa release should occur. The concern raised by the independent
contractor s that the assumption should be based on a partially filled tank
* that would contain various gases sitting on top of the tank’s contents. This '
 scenario could be much more hazardous to the public than a full tank.?

" Evenif poE approvw this list, outside review organizations, such as the

Defense Nuclear Facilities Safety Board, may not agree, The planned DWPP

" schedule could be affected, dependlng on any potential problem areas the
" Safety Board review may find.. )

Another safety area that could aﬁ‘ect the scheduled start-up of the pwrr is
fire protection. poE's Fire Hazard Analysis determined that sprinklers-

. should be added to the pwrr. However, installing these sprinklersis not to- '
be completed until May 1894 under the current schedule. The poE 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 negotiabed in March 1992 by the DWPF project office and the
Office of Facility Safety, the molutlon of this issue could delay the

. scheduled November chemical run date. According to the DWPF project "
repmentaﬂve responsible for fire protection, the srS manager would have
to approve chemical testing if the issue is not resolved. However, poE's
Deputy Assistant Manager for Environmental Restoration and Waste
Management at SrS stated that the approval would have to be given at boE

. headquarters, probably by the Secxetary of Energy.

Permitting and . .| 'The permitting and construction of an incineration facility could affect the
Construction ofan - operation of the pwr. The Consolidated Incineration Facility, which will

; . burn benzene and other ¢ organics genemted as waste by-products during N
Incineration Facility Cou]d . the vitrification'process, has not been permitted and constructed. Until

Affect Operations this facility is constructed and becomes operational, DOE plans to
. temporarily store on-site the benzene generated by the pwPF processes.
2 , ' The storage tank will hold approximately 160,000 gallons of liquid

benzene-——the amount expected to be produced during the DwPF's first 3.

' years of operation. However, according to DOE officials, getting a permlt
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

. *Although we have not examined the scenario raised by the consultant, GAO has previously discussed

. the potential for explosions involving high-level waste stored in underground tanks. This work
involved DOE's Hanford Site near Richland, Washington. See Nuclear Energy: Co of
Explosion of Hanford's Single-Shell Tanks Are Understated (! y ,
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there be a problem in the permitting of the lncinemﬂon facllity, the extent -

- of the pwPF's operation could be limited to the time required to fill the -

temporary benzene storage 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 bwrF's immobilized waste is the federal
" repository—with unknown requirements—the DWPF's waste acceptance

prellminary speciﬁcaﬁons are subject to possible change. These
“specifications identify various requirements that must be met before the
waste will be accepted at the repository. It addresses the waste form, the

“ canister, the canistered waste form, and quality assurance of waste

acceptance process activities. The specifications may be revised
periodically as the DwPF process is optimized and as reposltory
requirements are defined. As the repository requirements are developed
for the DWPF waste, the DOE Office of Civillan Radioactive Waste is

— responsible for issuing and approving the speciﬁcathns.

SN

Regulatory Issues Codld

“—" Affect Schedule

Regulatoty issues that must be addressed could further affect the DWPF'S <
planned start-up. For example, the federal facilities compliance agreement ,
between DOE and EPA currently calls for a DWPF radioactive operation date
of Decémber 1993. However, the current DWPF schedule prepared by wsrc
projects a June 1994 radioactive operations start-up date. In transmitting
the current schedule to DOE, wskC proposed that the compliance agreement
date be extended to July 1895 to corre:zpond with the worst-case start-up
schedule for the bwpF. According to DOE's DWPF environmental engineer, no
schedule change will be formally submitted to EPA until it is reviewed and
approved by poE. He added that epA has been told informally that a
schedule change would be needed because of unexpected technical issues,
However, a formal submission will not be sent to EPA until wsrc finishes its
analysis of technical issues and DOE approves the proposed schedule.

Another regulatory issue that could affect the start-up and continued
operation of the DWPF is the disposal of filters that will be radioactive and
contaminated with mercury and benzene after their use in the ITp, DOE 1S .
expecting to treat and dispose of these filters in a vault. However, before
this can be done, a variance must be obtained from BPA.Thisvaﬁancewas .
submitted to EPA in January 1892, but according to the DOE's ITP project
engineer at Srs, EPA had not formally approved this request as of May 19,
1992, If the request is not approved, the 1P cannot operate.
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The DWPF project still faces unresolved technical {ssues—such as the
ammonium nitrate and hydrogen problems—and other
uncertainties—such as the need to resolve any issues that may be brought
up by oversight groups who make recommendations to poE on the safety
of nuclear facilities—that could affect the bwpF’s cost, schedule, and
operation. Although pOE is fully aware of the unresolved technical issues

~ and other uncertainties, it belleves 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 addmon, because of
problems involving the rre/pHP and what appear to be promising new .
. advances with the xp, DOE has an opportunity to build on its earlier work
examining ixp. Such an examination could provide more definitive answers
on whether IXp is a simpler, cheaper, safer, and more reliable process than
rrr/pHP. This information would help DOE in reassessing its schedule for
replacing rre/prP with Ixp,

Conclusions

. We recommend that the Secretary of Energy direct that an assessment and
R;e commendatlon to comparison of the xp technology and the ITp/PHP be prepared to determine
the Secretary of whether DoE should accelerate its planned efforts to replace the rr/pHP -

Energy with the xp,
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Appendix I

Evolution of the DWEF Program and
Description of Supporting Facilities

Evolution of the
DWPF Program

This appendix provides information on (1) the evolution of the DweF
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 pwpr
consisted of a single facility containing both the pretreatment and
immobilization functions that would cost an estimated $2.8 billion. The
pwpF would use an fon-exchange process (oxP) 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 pwpr follow:

The sludge-washing function was transferred in 1980 from the DwPF to the
tank farm, which added in the extended sludge-processing project. This
change decreased the size of the pwpF, 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 poE
declded to construct the bwPF 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 ongolng research and development program.,
The first stage would provide an immobilization facility housed ina
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-stage 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 1982 DOE submitted a fiscal year 1983 budget request for
$970 million total estimated cost? to construct the first-stage facility to

'Resulting from design changes, the size of the DWPF In terms of volume was reduced from about 27
million cublc feet to sbout 5 million cublc feet.

Total estimated cost Is defined as all design and construction costs, including any corrective actions
due to design or conatruction errors up to the point of radiocactive operationa.
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. 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

‘ rqject cost’ forthe ﬂrsbstage faclllty was $1.629 billion.

Anew technology for decontaminating high-level waste was discovered.

- Savannah River Laboratory scientists discovered late in 1881 that cesium -

could be efficiently removed from the high-level radioactive salts by
precipitaﬁng them wlth sodium tetraphenylborate. The pteclpltaﬂon o

T process-—referred toas in-tank precipitation (rrP)—was aimpler, ‘cheaper,
- and more efficient than t.he IXP to be used in the second-stage facility. Also,

the new predpltaﬁon process could save a significant amount of capital

' investment In the second stage because it could possibly be housed either

inanexisﬁngcmwonbuﬂdhgormmeexlsﬂngwastetanks orina

- significantly reduced second-stage building.
» The decision was made to replace the Ixe technology with the rrp

technology and to not pursue further development of Ixp as a backup. DoE

" replaced the DWPF’s original technology for pretreating high-level
) 'tadioacﬁve 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 buildingand
permitted the lmmobilizaﬂon of sludge and radionuclides recovered from

_ | the salt to start at the same time. However, the technology also required a
" process for interfacing the ITP process with the DWPF melter because the

e feed could not be added directly to the melter feed stream. The 1P 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, aprecipitate hydrolysis process (p1r) was subsequently

h\stalled in the DWP'F to remove the organics from the re feed stream.

The' rrP pmcws removw radionuclida in the supernate by adding sodnum

ftet.raphenylborate to the supemate 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)

_1rp by the radiolyﬁc decomposition of sodium tetraphenylborate; (2) DWPF
_* by the destruction of the sodium tetraphenylborate precipitating reagent,
. - . prorto blendlng the precipitated radionuclides with the highJevel '
. radloacﬁve sludge; and @) saltatone facility by the heat generated from the

Totsl project coet Is defined as the sum of total estimated cost and all other project costs, such as
testing, training, and operational resdiness reviews, necessary to achieve radioactive operations.
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 curing saltstone, although the amount generated is considered
insignificant. Benzene was not fozmed by the original xp.

. A breakt.luough occurred in xp technology in 1887, When compared with
ITP/PHP, IXP appeared to (1) require fewer steps and facilities; (2) have
lower operating costs; (3) eliminate the production of benzene anywhere

. in the system, hence no benzene explosion potential or toxic problem; @)
avold the uncem.lnty of process equipment performance from the
. formation of organic tars; and (6) reduce the amount of hydrogen
. produced. Although the xp technology appeared to be an altemative to-
| ITP/PHP, no formal evaluation was performed to determine if the potential
advantages of Ixp outweighed the capital costs and schedule delay that
would result from converting to the xp technology.

"« 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 bumn 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. \J
According to poE omda.ls the incinerator is required for srs waste with or
without the pwer.

« Facllitles were deleted. The pwrF's incinerator was deleted from the DWPF'3
line item in 1988, and $14.8 million was transferred to another line-item
project that includes construction of the consolidated incinerator facility.
A shipping facility was also deleted in 1989 because it was not a near-term
need. In addition, the first saltstone vault was deleted in 1986 and

" reclassified as'a cost project funded from operating expenses on the basis
. of DOE's criteria for funding projects from operating expenses.

s s S ~ Ingeneral, the ability to vitrify the high-level radioactive waste requires a
D escnptlon of ' " number of facilities to retrieve, pretreat, immobilize and process, reduce,
Famhtles Requlr ed tO " transfer, and store the various waste streams. The following sections

Support the DWPF ~_ briefly describe these facilities.

P 1'081' am , Waste Removal From Tanks. The sludge, saltcake and supernate are
‘ stored in 760,000- to 1,300,000-gallon tanks that range from 765 to 85 feet in
: diameter and from 24.5 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 Sludge Processing. 'I'hls pmcessing which uses three existing

waste tanks, required the installation of pumps and piping to wash the

. sludge. The process washes the sludge taken from the waste tanks to
.. remove soluble salts and aluminum from the sludge before it is fed to the
. DWPF. It includes five basic steps: (1) hydraulic slurrying of the stored

sludge from waste tanks, (2) aluminum dissolution with sodiim hydroxide
and steam heat, (3) washing with inhibited water to remove dissolved
solids, (4) gravity settling, and (6) decanﬂng the salt solutions back to the

: tank fa.rm for processing.
: In-tank Precipitaﬁon (n?) 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 separate the resulting high-activity

solids from the decontaminated salt solution via filtration. The
high-activity solids will be stored and transferred to the pwrr. The -
low-activity decontaminated salt solution will be stored and transferred to

. . the saltstone facility, More specifically, the ITP removes more than-99.9
. percent of the radioactivity from the salt by adding sodium

tetraphenylborate and sodium titanate to the e feed tank to précipltate

. cesium (and potassium) and adsorb strontium, respecﬁvely, from the

dissolved waste salt solution. After filtration, the precipitate is washed

R 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 rre.
The decontaminated salt solution (filtrate) will be stored separately and
then fed to the saltstone facility. When the bwpF becomes operational, the

- precipitate will be transferred to the pwer for vitrification. Facilities

required for the 1Tp, 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 mstallation of pumps and
piping. .

- Saltstone Faclllty/Vzmlts 'i‘hé saltstone facility, which is part of the DWPF

line item, is a less expensive means of disposing of decontaminated waste
by reducing the volume of glass being produced at the DwPF. The salt
decontaminated by the ITp process, which is a low-level radioactive salt
solution, s pumped from the TP to the saltstone 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 saltstone, is then
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pumped to a concrete disposal vault where it solidifies and forms a
nonhazardous solid matrix. The disposal vaults are designed to minimize
the leaching of hazardous chemicals and radionuclides that are contained
in the saltstone matrix, provide radiation protection during operation, and
serve asa barrier to potential lntruders In future years.

DWPF. The DWPF recelves and fmmobllizes the high-level waste in glass, The
DWPF's main process operations are precipitate hydrolysis, feed
preparation,; melter, melter off-gas, canister handling, process ventilation,
. process services, mercury puﬂﬂcat;lon, and analytical sampling.

Waste ’l‘ra.nspott. The precipitate, sludge, and recycle wastes are
transported between the tank farm and the bwpr by a complex of two
pump pit facilities and interarea transfer piping. Each of the two pump pit
facilittes—Low Point and Auxillary—are housed in 40-foot-tall steel frame
buildings. Each facility contains three radiologically shielded pump tanks
(12 feet In diameter and 8.5 feet high) in separate stainless steel-lined pits
for separate movement of the three streams—sludge, precipitate, and pwer
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-foot distance separating the two facilities. The \J
* tank farms, pump pits, and vitrification facilities are connected by two sets
of pipes, each consisting of two 3-inch stainless lines inside a 10-inch
carbon steel jacket. These lines are all sloped toward the low points and
each jacket is provided with leak detection. One 3-inch stainless steel line
is used for each of the process services—sludge, precipitate, and bwer
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
aqueous recycle from the DWPF to the tank farm and the transfer of waste .
from one area of the tank farm to the 1p. 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. 8rs has constructed
one canister storage building designed to hold b years of DWPF glass waste
production—about 2,286 canisters. However, srs will need to construct
another storage building because the one constructed will be filled before
the federal waste repository recelving the canisters is scheduled to open in
2008.
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.~ Consolidated Inch\eraﬁon Facility. This fadllty will detoxify and volume

- reduce low-level radioactive, hazardous, and mixed wastes through -
incineration. It will incinerate an estimated 86,600 gallons of liquid waste
and about 627,650 cubic feet of solid waste annually. The waste is received
from the pwrr and other srs facilities. About 63 percent of the liquid waste
is benzene and other organics generated by the pwpF. Such treatment of
hazardous wastes is required by environmental regulatlons before it can A

be properly dISposed of

. Hazardous Waste/Mixed Waste Dlsposal Facillty ’I'hls project, whlch is
required with or without the pwrF, 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 srs facilities. 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 srs facilities, will provide a
RCRA-permitted 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 generated annually 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. boE officials informed us in April 1992 that poE is recoramending
that this project be canceled.

Other Facilities. Other waste operations facilitles 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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