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Advisory Committee o8 Nuclear Facility Safety
10 the

United States Deparement of Energy
1000 Independence Avenye. SW
Washington. DC 20385

December 11, 1989

Honorable James D. Watkias
Secretary of Energy

U.S. Department of Energy

1000 Indepeadence Avenue, S.W.

Washingron, D.CR 420383
Desr Admiral Wikk

As you :équcst.e‘d, the Advisory Committec og Nuciear Facility Salety beas
conducied & briel but comprehensive review of the Waste lsolation Pilot Plant
(WIPP) Projept. The purpose of this repott is to provide our assessment of those

elements of the project that relate to health and safety and to identify potential
safety concerns.

The major observations and perspectivas discussed below are detived from
snalyses of selected issues from saveral key areas. The key areas included uare
solved technical problems, the Final Safety Analysis Report (FSAR), and WIPP
management, organization and staffing policies and practices. Certain areas were
not selected for review based on the nature of their separate resoiution (i.e. Land
Withdrawal, RCRA No Migratioa Petition, and certification of the TRUPACT ikip-
ping container) or lack of full program developraent (i.e., Remote Handled TRU
waste).

The review involved the full committse. However, much of the detailed review
was performed by the WIPP Subcommities which was chaired by Paul Rice, and
included comumitiee members William Kastanberg, James Martia, M. J. Ohanian,
Robert Seale and Gerald Tape. [n addition, Thomas Piglord and Konrad Keauskept
assisted us in the assessment of uaresolved techaical issues. Other expert consuliants
assisted in examining the adequacy of the FSAR and the conduct of operatioas. A
cornplete list of contultants and staff is appended. The full committes visited WIPP
in June 1989, and several members of the subcornmittes made a follow-up visit to the
WIPP site in August 1989. In addition, subcommittee members visited the Sandia
National Laboratories, the Rocky Flats Plant, and the Idaho National Eagineering
Laboratery.

The committee commends the Deputment {or.its support and encourage:
ment of reviews and analyses from organizations external to WIPP lige manage
ment. [mportant input has been provided by the State of New Mexico Environ.
mental Evaluation Group, the National Acadery of Sciences, and the Department's

~ own Envitonmental, Health and Safety reviewers. The committee has considered

the inputs and recommendations {rom these sources.
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You have established requirements for the Departmest’s nudear activilies
that we found to be particularly relevant to our review of WIPP. These are (1)
the iong-term protection of public health and the eovironment and (2) a culture of
management and operation that clearly demonstrates & commiiment to excellence
by agency and contractor managers and employces. Although we examined maay
details and could comment on numerous specifice {mast of which have been identified
in other reviews), we believe our best service to you is to provide comments and
tecommendations on the more importast issues. We have erganized our discussions
and recommendations that follow into two major sections. First, we discuss the
long-term environmental performance of WIPP. Second, we discuss issues which
are more of 2 short-term nature asd provide recommendations on sctions necessary
to assure salely in the day-to-day conduct of operations.

Enviconmental Standards

The major issue for interment of TRU wastes in WIPP ls whether reliable
long-term isolation occurs. The Department acknowledges this requirement; how-
ever, it has not yet assembled and published in a suitable form the resuits of werk
it has done to show how WIPP is expected to perform sgainst the Environmental
Protection Agency (EPA) standards.

You have indicated that DOE will comply with 40 CFR Part 191, Envi.
ronmertal Radiation Protection Standards for Management and Disposal of Spent -
Nuciear Fuel, High Level and Transuranic Wastes. Here we consider caly TRU
waste. Subpart A applies specifically ta management and storage, with the interest
snd capability to readily retrieve such wastes for subsequent use, processing or dis-
posal. For the purpose of carrying out in situ tests and experiments and for gaining
operations experience, Subpart A requirements age satisfactorily mer. The uitimate
objective of WIPP is to demonstraie and to become & “disposal” site, that is to
provide for permanent isolation of TRU waste from the accessible environment with
no intent of recovery. Subpart B, Sections 13 (containment) and 13 {individval pro-
tection) set forth the requirements directly applicable to WIPP. (Nots that Subpact
B is in the process of revision; for reference purposes, the deaft revision iy used here.)

The Depariment’s scientific advisor for WIPP, Sandia National Laboratories,
has prepared a systems snalysis involving long-term radioguclide transport and dose
assessment {SAND 89.0462), in which potential health effects to individvals are cal-
culated for several hypothetical scenarios but nat specifically compared with EPA
standards. When the EPA defauit parameter values are used in the deterministic
Assessmenc, the cesults may, in some cases, be unecessarily conservative. Neverthe-
less, except for human intrusion, all of the scenarios lead to limits that could be

. expected to satisfy EPA requirements. To be more specific:

o Il the expected resulis of the ongoing gas geaeration ssressment and “rep-
resentative” properties of waste, backfill, and borehole sealing can be con. —
firmed, then the parformance assessment thould provide a high degree of
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: S to result in any release of radionuclides to the Cylebra Delomite or to the
B L o } surface for wel| over 10,000 years.
N &i
— o If the results or propertics aze worse than those now assumed, it should be

pousible to gain the high degree of confideace of coraplisace by initiating
engincering modifications to the waste or to the faglity (e.g., backAll).

The results presented for the buman-intrusion scanaria are deterministic and
may be physicaily unrealistic when taken as & whole “because each caleulation -
sutmes differens repository and geosphere characteristics.” (Ssndis Report SANDSS-
0462, April 1989). Therefore, the parameters lead to projected releases that may
exceed EPA standsids. Thie scenario includes a drilling eveat with a probabil.
ity of 1.0 for penetrating through a repository panel and comnecting a brine pool
in the lower Caatille formaticn with an upper aquifer; 3 Sow pattern of Castille
brine within & panel that allows the emergeat brine to have o radiosctive concen.
tration based on the selubility of the elements ig brine; sealing of the berehole in &
manner that results in porous material (a condition not cousistent with predictions
of current WIPP seal performance); and no credit givea for passive markers and
recotds. While we understand the desire to satisfy EPA requirements using conser-
vative paramneters, we believe that the assumptions used iz the intrusion scenario,
taken collectively, may lead to an owerall condition that is more conservative than
necessary.

The EPA standards and implementing guides recognize that determining
expected performance of sites for long-term isolation of wastes invoives “reason-
able projections™ using models and parameters that may require *qualitative judg.
ments”(the quoted terms are from Appendix J of 40 CFR 191). In this regard, we
believe that the Department should develop a carefully considered intrusion sce-
nario that would include considerations such as expectations for future berehole
sealing at least as good as the current state-of-the-art and the effects of Departmest
actions to provide passive markers and records. Such a scenario shouid take mto
account what futuze humans can be expected ta do, since wa must believe they
will exercise reasonable care about their environment and be aware that failure to
take basic precautions in areas suck as monitoring aad borehole sealing could ad-
versely affect their environment. If the intruder scenario is considered with such
“reasonable projections” as we believe are allowed by EPA guidance, especially in
the area of borehole sealing, we expect WIPP can be shown to meet EPA long-term
performaance requirements with satisfactory margiss of safety.

Hewever, if the Department prefers to address the intruder scenario uwsing
the default values in the EPA guidance. then we believe that insufScient masging
exist to demonstrate compliance and it will be necessary to soon plan for engineer-
ing enhancements of the waste and/or reposisory configurstion. Since the issue is
mere one of which methodology should be used for demoastrating compliance with
EPA Subpart B standards, not whether WIPP is indeed safe, we recornmend that
the Depariment take the lead to develop “reasonable projections” of long-term per-
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{stmaace and interact with EPA on the adequacy of these importaut perfonnance
asseysment inputs.

A “test phase™ has been proposed in order to reduce the uncertainty ig pa-
rameters such as brine inflow, solubility of waste forms, gas production rates, and
gau/liquid two-phase flow, and to better confirm performance against EPA stan-
dards. The Department can use data from those experiments, to be obtained over
the next few years while the waste is cetrievable, to build additional confidenca in
the facility. However, it appears that these tests will 2ot in-and-of-themseives pro-
vide the type of zesults that will significantly change perfermance assessmnent results
currently being developed and scheduled for issue in December 1989, For this and
other reasons discussed below, the Department shauld not dalay its envircomeotal
pecformance assesament until such tests are done. Instead, the Department should
proceed to prepare an assessment of the long-term eaviropmental performance with
the objective of laying out a basis {or reasonable assurancs that WIPP meets the
F.PA envirnnmenial standards and far ahtaining a consessus among iovalvad parties.

1n our opinion. such & document is also essential to focus the “test phase’
experiments and assute that they serve to teduce uncertainties in the performasnce
issessment assumptions, to identily any engineering modifications that may te nee-
essary to accommodate present TRU wastes, and to indicate whether justifiable
iniprovernents should be made in {uture waste forms to preveat or mitigate gas gea-
eration. The proposed tests could also be most useful in datermining whether future
waste forms can reasonably be improved {see below), & program we encourage.

We believe that, prior to your decision to allow emplacement of waste ship.
ments underground at WIPP, it would be prudent for yeu to bave a preliminacy
performance assessment that provides you with geasonable confidence that EPA
Subpart B standards can eventually be shown to be met. This summary decu.
ment should contain a carefully considered human-intrusion scenario and should
clearly identify tha key parameters and assumptions in the performance asscasment
that need to be addressed in the “test phase® to improve their certainty. When
this has been done, we believe it would be propet to proceed immediately to the
proposed in situ testing at WIPP when cther ongoing prerequisite actions are com-
niste If the revirw Af the prefarmanre sesensment by invalved partiae p!omdu '
high dogeoo of ocnfidanes that EBA standerds will 3a mat, &3 we tnpaas, then vy
could proceed with the operatianal performauce phase as & gradual euplecement
program 1o evaluate and work out operational issues idestifled in various reviews.
Of course, any decision to go to production-oriented operation will require assurance
that EPA Subpart B standards are satiafied.

In summary, there appeats to be acceptable confidence that the EPA require-
ments of Subpart A can be met to allow use of WIPP as a test faciiity and, therefore,
to begin the emplacement of waste as part olthe test program. The major technical
issue facing WIPP is whether Subpart B can be'met. From our review, we conciude
that with the exception of the human-intzusion scenario, Subpart B requirements
can be shown to be met using the work being completed by Sandia. The humaa.
intrusion scenario, as developed by the DOE under its current application of EPA
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guidelines, is not likely to meet the present Subpart B requirements. We see three
major optiens:

1. Plan that the test program will produce tesults that will eaable Subpart B
to be met. We beliave this is unlikely because of the relatively short time

_ {or testing as compared to the time period [or the key phenomens and the

A limited effect of the parameters tested on the human-intrusion scenario.

Abandos WIPP. We do not believe this is gecemsary, prudent, or respoansible

Further sddress the EPA Subpart B humaan-intrusion scepario requiremeats,
an approsch we recommend below. We see two basic parts for this approach:

s. Use more reasonable projections, for example, that future bocehole
seals would meet or exceed the current Sandia stateof-the-art form.
DOE should take the lead to discuss these assumptiona and approach
with the EPA.

b. Examine what engineering modifications would be required to mest
the Subpart B requirements without changing the current assump-
tions.

Recommaendations:

The Department should promptly sssemble the data necessary to pro-
'vide geasapable confidence that WIPP cag eventually be sbown to
meet the relaase quantities and undisturbed site doses as required by
EPA Subpasrt B standards, including a carefully considered intrusion
scanario based on “reasonable projections.” Having establisbed this
confidence, initiste TRU waste emplacement in suppert of the perfor-
mance assessmens pregram.

The Department should, upon determination that a high degree of
canfidence exists that EPA Subpart B requirements will be roet, ini-
tiste the operstions! test phase as a gradual emplacement program
committed 1o deliberative staps to evaluate and work out various op-
erational issues identified in various reviews.

Gas Generation

Evaluation of the brine inflow question identified that tbe permeability of
the salt formation was much less than originally thought. As a result, gus generated
by radiolysis of water and organic matter in the waste, by bacterial dacomposition
of organic matter, and by cotrosion of metal in the waste and its containers may
produce high pressurcs in the repasitory because ity escape is slowed by the imper-
meability of the surrounding salt. Current efforts by Sandia are focused on analysis
to show whether potential gas buildup could result in a failure mode that would
release unaccaprable amounts of radionuclides to the eavironment and on methods
of ameliorating gas buildup, if necessaty. Members and consuitants reviewed this
issue. and we aze of the view that DOE's evaluation program is proceeding propetly.
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The potential problem of gas generation raises questions concerning the cur.
tent waste form asd future DOE maaagement of TRU waates that are worthy of
further review. Specifically, a reduction in the amouat of metals and organics or
a change in the form of organic materials could reduce the gas generation. We
do not believe that an attempt to change the form of existing TRU waste would
be justified in view of the risks and cast it would eatail. Therefors, to the exteat
necessaty, efforta to ameliorate gas generation withiz the repository appear to be
the most reasonable approach. For future TRU waste, however, s different form
that would reduce significantly gas generation should be considered. The angineer-
ing enhancement study underway should explore practical measures for reducing the
quantities of decomposable waste, of using nonmetallic containers, sad of stabiliziag
the waste by incineration of vitrification. Such measures cauld be beneficial if they
can be conducted at rcasonable cost and without appreciable risk to the personnel
invoived. Such an effort would be consistent with recently stated goals of improved
waste management throughous the Dep-rtment, '

Recommendation:

DOE should continue its studies of ways of mitigating any undesirable
build.up of gas pressure frem the dispasal of existing TRU waste and
should investigate justifiable improvernents ia future TRU waste forms
that would greatly reduce gas generstian.

Safsty Iosues Related to Conduct of Operstions

" Radiological Safety

Good radiological safety is perhaps the single most importast aspect of day-
to-day WIPP operations. Previous internal DOE reviews have ideatified sumerous
deficiencies and needed improvements which are being corrected. Critieal action
itarns remaining {all into the areas of equipment meodifications, teckaician stafing,
completion of training programs. and management personsel qualifications and at-
trition.

la the category of radiological equipment required for safe operation, the
likely criticai path for stact.up involves the Continuous Air Monitors (CAMs). The

‘CAMs have a long history of problems startiag with poor designs, slow recogni-

tion and correction of the basic prablems aad questionable maintenancs practices.
Actions are in progress to resolve the CAMy issues. We also identifled & design
deficiency in the interlock system which, as curreatly installed, would allow the si.
mulianeaus opening of airiock doors that could exposs the enviroomant to potential
or actusl contaminated areas. Examples of other radiological equipment which must
be completed for safe operation include the decontamination {acility exhaust ventils.
tion and contamination control equipment associated with unloading the TRUPACT
shipping container.

Both Westinghouse and DOE WIPP management have identifled that the
current number of trained radiological techaicians is not sufficient to start up witd-
out significant augmentation by the Westinghouse health physies professional stafl
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ot outside coptract radiclogical technicians. Close magagement atisgtion will be
required to complete techniciag staffing and asseciated training, including off-aite
hands-oo training, in order to insure a safe start.yp. Several actioms relatisg to
radiological programs development aced to be completed to insure long-term safety
and credibility. These include acereditation of the WIPP dosimetry progrars and
demonstration of the planned capability of the internal dosimetry program.

The comunittes cbserved that the WIPP Project has demonstrated a signif-
icantly improved trend in atteation-to-detall and facility preparations during the
first half of 1989. These improverneats aze due, in part, to the addition of compe
tent health phyrics professionals and managers to the WIPP Project staff. In this
regard, the committee has two fundamental concerns.

First, three differect people have held the segior Westingbouse bealth physics
manager position duriag the past year. We belisve that stability in management
staffing i1 important to maintaining the recent improveneats in radiciogical protee.
tion and providing the vitality necessary {or 1afe operations.

Second, DOE needs to emphasize the importance and priority of radiologis
cal activitie to the saf~ snd successful operation of the WIPP facility. Although
radioactivity is the unique {actor that differentiates WIPP operations from other
industrial operations, current orgenizational reportiag relationsdips (doth Westing-
house and the DOE) would indicate that radiation safety is just another sat of
requirements for routise operstions (This iz not peculiar in DOE to the WIPP
project). For exampie, WIPP orgasization charts and the FSAR show the sesior
manager directly responsible for all radiation programs is positioned at thres levels
below the top manager and one level below the managers of Public Affairs, Humaa
Resources, and Administeative Sezvices. Neitber the FSAR sor WIPP organizetion
charts indicate & direct access line to the senior facility manager.

Recommendations;

Define an arganizational structurs that provides senior radiation pro-
grsm management with sufficient authorily and with direct access to
senior Westinghouse facility management.

Both Westinghouse and DOE management at WIPP provide closs
follow-up and attention to the completion of cnitical hardware actions
sad validation of equipment cperation.

Expedite completion of radivlogical staffing and training plans. De
fine forraal contingency plans for attrition and develop pnccdum for
requalification aad testing of technicians.

Fire Protection

The WIPP facility has & number of imprassivm fire protection features includ-
ing a loop-type fire main systam above ground with a dual water supply capability
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including a diesel driven fire pump in case of loss of power. Underground areas ace
protected by a non-water fire protection system. The committee did have concerns
regarding specific features in three areas.

’ First, the committee questions whether adequate risk analysis has been pe:-
formed for the increased impact of a fire in the underground storage areas when
a number of drums are exposed due to a lack of backfill. For example, the FSAR
Waste Acceptance Criteria pre..ude packages that could sustain the propagation of
fire from one drum or box to the next by limitiag pyrophoric loading within drums
and overpacking combustible boxes with rmetallic cladding. The basis of the FSAR
exclusion is not clear, particularly in the area of characterizing the chemical source
terms for combustion in old drums. Further, the apparent assumption that the oaly
credible source for initistion of fires involving waste underground is the spontaneous
combustiob of a waste container falls short in view of other sources associated with
normal and abnormal operations. '

- Second, the committes noted the lack of a smoke detection system in the
high bay normal work area of the Waste Handling Building and questions whether
this design feature is actually justified by administrative actions such as fire loading
controls or routine watchstander 1nspection requirements.

Third, the committes is concerned that the water fire suppru;non system
does nat inciude the location of the Waste Handling Building exbsust high efficiency
particulate air (HEPA) filters.

Recommendations:

A risk assessment of the pre-closure operations of WIPP, including
a fire risk analysis addressing fires underground and the sdequacy of

_ fire detection and suppression systems, should be undertaken. This
assessment should evaluate the acceptability of fire risks, should iden-
tify dominant contributors to this risk, and should evaluate and seject
among risk reduction tactics, if appropriate.

Until & fire risk assessment can be completed to evaluate the specifics
and focus on any necessary corrective actions, stringent administra-
tive controls may be required to control all combustiblés and possible
ignition sources during routine and non-routine operations.

JUL 1795 1C:23 No.Q02 P .09
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Final Safety Analysis Report \\E

The committee was specifically requested to review the Final Safety Analysis
Report (FSAR) and did so through extensive and detailed examinations by mem-
bers, staff and consuitants. Also considered were the resuits of reviews by other
organizations (EHLS, EEG, etc.). These examinations identified a large sumber of
specific concerns and weaknesses in the FSAR. These problems included (1) miss-
ing or incomplete commitments necessary to envelop safety criteria, {2) inconsistent
information between FSAR sections, (3) questionable operational safety require-
ments, (4) lack of differentiation between descriptive matter and commitments, and
(5) unacceptable application of certain quality assurance (QA)} program require-
ments. These specific issues were discussed with WIPP management personpel in
the DOE and Westinghouse organizations.

Subsequent reviews of actual practices being implemented showed that a
majority of these concerns were either due to omissions or were editorial i :ature,
the likely result of lack of understanding of the mavagement philosophy for the
FSAR discussed above or inattention to detail by internal reviewers.

The fundamental issue with the FSAR concerns its basic purpose, its con.
tent and how it is handled, both in terms of initial approval and future approval of
changes. Applicable DOE Orders, both at the Headquarters and field office levels,
are not precise on this matter. To address this issue, committee members inter-
viewed senior DOE managers that control WIPP policy, including the Headquarters
program managers in the Office of Defense Programs, oversight managers ia the
Office of Environment, Safety and Heslth, the manager of the Albuquerque Field
Office, and the manager of the WIPP Project Office. All of these managers agreed
that the FSAR was intended to be the top level safety document for WIPP that
would contain all of those commitments necessary to envelop the safety analysis to
insure the safe operation of WIPP throughout its life. They further agreed that the
FSAR is a living docurnent that would be approved at a senior level of management
and be maintained up-to-date, and, that future changes would be handled in the
same manner as the original approval. The committee strongly supports the posi-
tion of your managers and urges prompt revision to DOE policies to clasify FSAR
requirements and define it as the top ievel commitments document.

Both DOE and Westinghouse WIPP managements bave not been aggressive
enough in promptly resolving issues raised in external reviews of the FSAR (and
other areas) such as those raised by the Office of Environment, Safety and Health
and the State of New Mexico Environmental Evaluation Group.

The committee believes that a thorough review and revision of the FSAR,
based on updated DOE policies and on the various external reviews, is & key step to
insure iong term consistent application of commitmenta and eliminate deficiencies
that could adversely affect long-term safe operation.
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Recommendations:

Revise applicable DOE policies and orders to define the FSAR as the
top Jevel safety document that will be:

- & compilatioa of all commitmests secessary to easure safe
operation of the {acility,

- approved at & senior level of managemeat, aad

« kept up-to-date as a living document with future changes
handled in the same manser as the origical approval.

Review and revise the WIPP FSAR based on the revised DOE policias
and on existing critiques. Give priority to resofving all open issues.

Quality Assurance

As a result of initial reviews of policy documents such as the FSAR, the
committee had serious teservations about the structure and adequacy of the quai-
ity assurance program. Hewever, subsequent reviews of sctual program practices
showed that most of the concerns were unfounded and had resulted from poot de-
seriptions and other inadequacies in the FSAR. The committes reviewed & aumber
of differest aspects of the sctual WIPP quality assurance program bsing imple
mented and found it to contain most of the features one would expect at & more -
complex facility such as a reactor. WIPP has obtaized quality assuranee profession-
als with previous experience who understand both the techaical and administeative
aspects of a {ull featured quality wssurance program. Previous DOE reviews have
identified 3 number of quality assurance program deficieccies, most of which have
been corrected.

The committee did observe several areas which require further managemeat
attention and corrective action. While some of these issues do oot relate to the Qual.
ity Assurance Department, they ace discussed below withia the brosder dc&mnoa
of the WIPP quality assurance program.

The committee considers that the General Criteria for Quality Assurance
defined in the FSAR forms a sound basis for both the operation of the facility
and for associsted experimental activities. However, the application of the General
Criteria is inconsistent between the cperational and experimental activities and
could degrade the ovenil performance of impertaat experimeatal efforts.

Many organizations are involved in the resolution of outstanding safaty re-
lated technical and procedural problems requisite to the start-up of WIPP. The
corntnitles was satisfied that most of these outstanding issues were identifled on one
ot more of the work off schedules. However, the committes was concarned that there
is no simple master tracking system to insure that relatively straight{orward safety
issues do not becoms “lost® or needlessly become the critical path. Further, lack

10




KU wdaszeg Frudgr ais LU -DUD™TL0u~00 gD

of such a system deprives inanagement of & 0ol Lo detect eacly adverse trends and
imbalanced work loads.

Training programs have been initiated and A significant amouat of training
has been accomplished. However, the committes is coacerned that too much empha.
sis has been placed on “self-study” to the detriment of formal presentations. Ig the
commercial nuclear power industry, the use of self-paced study is very limited and
is used in conjusction with evaluation methods to aasure the intent of the self-study
is realized. Also. it appeared 1o the committee that the training department does
not have sufficient input to senior WIPP management to resolva trainiog problems,
particulatly as the work pace increases and there is less time {or ongoing traisiag.

Recommendstion:

. WIPP management should complete open qualily assurance related
corrective actions, correct inconsistencies in the spplication of Quality
Assuraace General Crileris, consolidate and upgrade curreat tracking
sviterns, and insura that Training Department mansgement has sccess
to senior management.

Organization and Management

The committee found that the DOE, Westisghouse, and Sandia Naticgal
Laboratories have each established organizations that should be capable of pecform.
ing WIPP oparations in a safe and coordinated manner. This, of course, assumen
that open issues in the ateas of staffing and training are properly resclved. How-
ever, the committee has concerns regarding the lack of clear definition of certain
teporting relationships that couid result in eonfusion as to *who's ia charge’. o
particular, the FSAR defines the Management aad Opersting Contractor (MOC)
and the Scientific Advisor (Sandia) as holding equal levels of authority under the
DOE WIPP Project Office Manager (WPQ). This leads to the conciusion that the
WPO mansger will provida daysto-day line direction and coordination for facility
operation. [n actual practice, most of the hasds-on experimental work in the facility
will be carried out by an experimental division within the MOC eorganization. It
appears o the committer that simple but importast chaages should be made to
the FSAR to eliminate any confusion that the MOC is siagulasly responsible aad
aceoustable te the DOE for the safe and proper gpecasion of WIPP,

Your recently aanounced policy is to establish a clear, straight Une reporting
relationship from operating facilities to the Headquarters program official and then
ta you. The current situation at WIPP appears to have two reporting chains to
Headquarters. One of these runs from WIPP o the Operations Office to the Under
Sectetary while the other runs from \VIPP 10 the Operations Office to the Assistant
Secretary for Defense Programs (DP).

During the construction and testing phases of the WIPP project, many or-
ganizations have necessarily ditected the developmesnt of various aspects of WIPP
programs. Typically, the weight of influence changes among the Architect Engineer,

1
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the Cunstructor, the Laboratory and the Operatiag Cogtractor as the project de-
veleps. However, thero coines & lime on any major project whes responaibility for
“ownership” must shift to the MOC. That time is agw for WIPP. The comunittes
found several instances where the MOC bas deferred to outside direction involviag
operating practices without firat determining that such practices did znot degrade
safety.

The commistee is very encouraged by the recent trend of improvements at
WIPP which ase the result of positive actions by DOE and Westinghouse managers
asd, in particular, their actions to bring qualified seasoned managers and stafl onte
the project. Howewr, thess trends are fragile aad could reverse. The twe moat
likely causes for a downturs would be failure to maintaig very Bigh standards in
replacing masagers and staff who leave through normal attrition and the depasture
of the best people for “greener pastures” uniess clear, achievable goals are set and
met for operating the WIPP facility.

Recommendations:

- Redefine organizational responsibilities so that operstional safety re-
spoasibility runs from a iingle operating coatractor to the WIPP
Project Office to & Headquarters Program seaior official.

-~ DOE WIPP management should clearly indicate that Westinghouse
bas the responsibility to insure that all inputs relating to facility op-
erations are propezly reviewed for safety implications.

- In the event of attrition, high importance rmust be placed os proper
replacements to insure the continuation of receat improving trends.
Start-up plans need to consider the schedule effects an motivation,
and thus reteation, of the current DOE and MOC staf.

TRU Waste Certification

The committee’s review shows that approptiate plans, procedures, and wotk
practices. appear to be in place fer the certification of TRU wastes to be shipped to
the WIPP site from both the Rocky Flats Plant and the Idabo National Engineering
Laboratory. The techoiques for the real-time x-ray radiography of drums were ob-
seeved and appeared to be very effective, particularly for the detection of free liquids
that might have accumulated in the drums. Proceduses for the detection of loose
surface contaunination were sound. While the committes identified no safety sig-
nificant concerns related to the waste certification program, there are scveral aceas
which should be strengthened to assure & high level of continued performarce.

Recommendations:

Audits conducted by the WIPP-Waste Acceptance Criteria (WIPP-
WAC) Committee should be more frequent thaa the now specifiedone -
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- The WIPP . WAC sheuld be reviewed in detail to igsure full com-
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per year, pm:’cﬁiuly during the igitial start-up phase. These should
include unannounced audits and incrensed survediance.

pliagce with all applicable Department of Trassportation (DOT) re
quirements.

The Department sbould review and staodardize to the maxitnum ex-
teat possible the criteria spplied to the numerous separate generstor
“sites” within the overall Rocky Flats complex aad deveiop a systems
approach to the preparatica and shipmest of TRU waste from the
complex.

The varfability of resuits from TRU waste content measuring tech.
niques should be iavestigated and resolved to reduce the uncertsinties
that result from such differencas.

There shouid be iucreased communication among generators, ship-
pers, and the DOE and Wastinghouse staff, especially on “lessons
leasned”®, consistent application of good practices, measurement tech-
nique#, and changes in waste forias.

Summesry

The committee's review of the WIPP project focussed oo short-term opera-

tional related issues and long-term performance of the repository. The operational
issues are readily soluble and we have provided recommandations consistest with
other comprehensive reviews, 1o address open afety questiots. ‘

Qur review of the long-term performanee issues has led to the primary recs

ommendations we ece making ta the Department, The discussions preseated above
lead to the foilowing major recommendations:

1.

Perform an analysis of long-term performance relative to EPA Subpart B
standards as a basis for initiating the experimental test phase (bin and al-
cove). The test phase would be conducted in compliance with 40 CFR Part
191 Subpact A alter all other requiced permits/approvals have been obtained.

Emplacs TRU wasts for the experimental test program upon determining
that there is reasonable confidence that WIPP can eventually be shown to
meet release quaatitier and undisturbad site doses as required by EPA Sub-
part B, including a carefully considered inttusina scenario based on “reason-
able projections”. The basis far these projections should be expiored with
EPA a3 they apply to intrusion and distant time frames.

Centinue performance assessment and experimental test programs, including
study of the gas generation issue, and cngineeriag enhancement studies to
gain bigher confidence in the expectation of achieving compliance with Sub-
part B. If the Department findy it necessary to use the EPA defauit vaiues
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in the performance assessment, it will need to consider use of engineering
enhancementa.

4. Upon determination that a high degree of confidence exists that EPA Subpart
B requirements will be met, initiate the operatiozal test pbase as u graded
amplacerment program committed to deliberate steps 1o cvaluate and werk

out operational issues identified in various reviews.

S. After formal documestation of compliance with Subpart B standazds, imple-
ment the full program for long-term isolation of TRU wasta.

Ounce these ateps are taken for the operational and long-term issues addressed,
we believe the WIPP will be a responsible repository for the disposal of TRU waste,

| would be pleased to discuss any of thess issues further.
saf: Iy,

"
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Advisory Committee on Nuciear Facility Safety

to the
United States Departnent of Energy
1000 Independence Avenue, SW
Washington, DC 20585 -

November 12, 1991

‘The Honorable James D. Watkins
Secretary of Energy

US Department of Energy

1000 Independence Avenue, S.W.
Washington, D.

Dear Admiral

ongoing reviews which are currently under consideration by the Commitiee. The charter
of the Advisory Cominittee on Nuciear Facility Safety ends November 12, 1991, and this
letter and attachments will be the final report, and follows the plan submitted to you by
the Office of Nuclear Energy in September 1991. Here we review our major conclusions
and recommendations and we discuss some key pending matters, including summaries of
unfinished business that in your letter of October 17, 1991 you requested be provided to
the Office of Nuclear Safety. Most of our reports to you and your predecessor have
focused on safety concerns 2t a single Departmental site or facility, or on safety issues in 2

~ single aspect of DOE's nuclear safety program. In this report, however, we give you our
perspective on the state of the Department’s safety programs by commenting on Feritical
few issues that apply DOE-wide. Attachment 1 provides a summary of conclusions and
recommendations in addition to those in this letter. Attachment 2 provides more detailed
discussions of these recommendations and issues in the report chapters developed by our
Subcommittees.' Each chapier also contains discussions and recommendations regarding
additional, more specific concerns. We urge that appropriate persons within the
Depariment consider the applicability to their respective programs of the comments and
recommendations.

1. The ACNFS had tweive subcommitiens, covering the followiag areas: PRA and Severe Accidenis, Research
! and Test Resctors, Process Facilities, Health Physics, Rocky Flats Plant, Waste lsolatioa Pilos Plaat, Eaviconmentsl —
Cleanup, Salety Policy, Ssvannak River Reactor, New Produciion Reactor, High Flux Beam Resctor, and High Flux
Isotope Reactor.




G STATU ST

Nearly four years of involverment oa the Advisory Committee have provided us with an
overall perspective on safety issucs within the DOE. In many ways there have beea
positive changes. In others, there has been little or no progress. The DOE of November
1991 is much improved over that of March 1988, when the Advisory Committee beld its
first meeting. Perhaps the most obvious improvement is a better understanding of nuclear
safety issues by DOE, by Congress, and by the public. The DOE staff and contractors
now show an awareness that the past level of performance in many areas is no longer
acceptable. The barrier that preveated knowledge of commercial safety practices from
entering the weapons production community has been broken, and practices developed
over the Jast decade in commercial nuclear safety bave begun to be introduced into the
weapons complex. Preceding this recognition of how to improve has been a growing
awareness of how much improvement is necessary, and an understanding of how serious
are the conditions in DOE’s nuclear facilities complex.

As more information has become available outside the Department, the public has become

disturbed about the perceived conditions at the weapons facilities. We heard this concern

expressed often at our public meetings. The Advisory Committee held 32 meetings at 11

DOE sites, including 15 meetings in Washington, D.C. Our meetings were open to the
— public. This afforded the public the opportunity to hear the DOE staff and contractors.
At each of our Committee meetings, an opportunity was provided for the public ©
comment. Some of these sessions were heavily attended and heated. All were mutually
informative. We frequenily have been told that our meetings provided the best
opportunity for the public to hear what DOE was doing. Furthermore, the public, bitter
and-angry at DOE, praised our willingness to give them an opportunity to air their views.
We encourage the Depariment to have public meetings in which management officials
listen 1o the public. Congress also is highly critical of the DOE's weapons production
facilities, although it shares responsibility with the Executive Branch for the decades of
neglect.

We know that DOE's goal is to have » sale, eflicient DOE weapons complex DOE now
stresses that safe operations, environmental protection, and meeting production and
research goals are simultaneously achievable objectives. You have directed that there be
negotiations among DOE, EPA, and state governments, thereby ending years of agency
reticence 1o work with régulators. We recognize that noticeable progress has been made
in providing access by the states to DOE plans and in discussing environmental cleanup.
However, adequate progress in providing radioactive waste management facilities is not




being made. In particular, the means for disposal of mixed low level wastes and mixed
TRU wastes is still unresolved.

The Department faces many problems that have developed over decades. The
Department in some respects is demoralized and weakened in talent. The rapid
proliferation of advisory and oversight groups has identified problems at a greater rate
than available resources can be found to address and solve the problems. A distressing
level of confused and unfocused thinking still exists, and the interrelation among head-
quarters, field offices, and the contractors continues to be characterized by change,
overlap, and unclear guidance.

As stated above, DOE and its contractors have made progress in recognizing both the
many safety issues and the attention that must be given to their resolution. In particular,
significant effort has been placed on identification of weaknesses and the actions necessary
to place safety on par with production and research. DOE has addressed deficiencies and
has shut down facilities while corrective actions are taken. Modem concepts and
technologies for improvement of safety are being accepted and used. For example,
probabilistic risk assessments are being used for evaluation of risk and risk management,
and unusual occurrences are being subjected to root cause analysis.

The concerns for the very high operating power densities. in certain of the test and
material irradiation reactors, and the related problem with irradiation damage to structuze,
pressure vessels and piping, have been addressed. The Category A research reactors are
all currently authorized for operation. Significant improvements followed from the
consolidation of the DOE management responsibility for Category A research reactor

. operations in the Office of Nuclear Energy. For example, the lines of communication .
from DOE Headquarters through to the contractors’ reactor operations groups now are
clear and unambiguous. Where problems have occurred, the flow of information has been
prompt and problem solving responses have been forthcoming.

Specific iniliatives regarding the research reactors include detinitior of the minimum staff-

ing requirements for control rooms, the scope and uses of approved procedures, training __

program requirements and objectives, detailed review of safety of normal operation and
accident consequences, the evaluation of plant aging affects, enhanced communication
between the DOE reactor operating contractors, and the preparation of Level 1
probabilistic risk assessments. The DOE contractors establshed the Association for Ex-
cellence in Reactor Operations (AERO) to provide professional interchange of techaical
and operational information between the operating staffs of the DOE Category A

reactors, thereby correcting a significant weakness. o
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Notwithstanding these improvements, it must be recognized that most of the Department’'s =
_ research reaciors are deing operated beyond their initial design lifetimes. Increased g : o
maintenance costs and costs associated with facility safety upgrades, coupled with reduced | & | ¢
performance, will make continued operation of the aged reactors quite unattractive when o
compared to the potential safety features and high level of performance that caa be
designed into a modemn reactor facility. If the Department foresees a long-term mission
for its rescarch and test reactors, then the Department should move forward expeditiously

to replace the aging reactors.

As we conclude our role as your Advisory Commitiee, we must emphasize that significant
deficiencies remain. These problems are addressed in the following sections.

ACHIEVING SAFETY
There are many possible variations in the means used to achieve an acceptable level of
safety in DOE operations, but four elements are common to all of them. For cach, we

will first simply state the essentials in bare-bones form, then provide more detail,
specifically noting where we believe the current DOE safety program falls short.

Safety Policy

- First, there must be a safety policy. This means that the goals of the safety program must
be set out in terms clear enough to all the participants that the means do pot become 2
surrogate for the ends. The goals must be expressible in an objective and explicit form, so
that it will be possible for different individuals to agree whether they have been met. It is

- desirable that they be numerical. It is essential that they be objectively measurable. A
policy of “continuous improvement” is no substitute for a goal.

A clear and precise safety policy serves many purposes. It must relate the safety program
1o the Depariment’s mission and its risk profile, and it must resolve the coaflicts between
safety on the one hand and production schedule and other mission objectives on the
other. If that is not done in the safety policy, it will not be done. The safety policy sets
the framework for the various elements of the Department who are responsible for
drafting the many rules, orders, guides, and manuals that themselves form the body of a
safety management plan. It ensures that the structure erected by the many different
participants is iniernally consistent, while providing criteria through which upper
management can judge the program.

It can also further enbance publie understanding of the intent of the Department’s safety
program, which can only be beneficial in the political arena. In addition to promoting

' oty




public understanding of the DOE nuclear safety program, such a staicmeat would give the
Department an integrated framework for assessing whether proposed new or revised
nuclear safety requirements and criteria are needed, are consistent with existing
requirements and criteria, and are likely to produce safety benefits commensurate with the
expected costs of their implementation.

A few years ago the Department had an active program 10 develop 2 meaningful safety
policy and a set of policy goals. Good progress was deing made in this effort. In the
course of various reorganizations this program was dropped. The Department has now
issued SEN-35-91 as its safety policy. In our view, SEN-35-91 falls far short of being a
meaningful safety policy in each of the areas cited above. Its focus and objectives zre too
narrow, and it contains no criteria for determining whether the limited safety poals it does
dzfine have been met. It draws its quantitative standards from those of the Nuclear
Regulatory Commission, which regulates different kinds of risk to different people, in
regulated facilities. There are limited similaritics between the two cases. The DOE policy
substitutes "continuous improvement’ for measurable standards, pays little attention to the
largely chemical nature of the risk at some Department facilities, neglects the major risk
to the workers, and treats the incvitable conflict between the Department’s safety and
production responsibilitics by simply asserting that they are "compatible.® Thatis
inadequate guidance for those who must, in the ead, make practical day-to-day decisions.

We continue to believe that a program for devclopmg a set of safety goals should be
reestablished, using the resources available to the Department, and that it should be
regarded as a precursor to a safety management plan, not a consequence thereof.

The alternative 1o a meaningful safety policy is confusion, public opposition, disarray in
the establishment of safety regulations, incpnsistency among organizations, undisciplined
regulation, and, ultimately, disaster.

Safety Management

There must also be a magemeatplan. and supporting resources, both aimed at, and
adeguate for, theuhsevmentoﬂbegmh. This plan should, in particular, spel! out the
roles and responsibilities of allthepanmpanls.thechunof authority, an appropriate
mcchannmfmlhcalbcauonofmca,mdambywhwhmhmdmdwwmbe
madeawareofhuorhcrplacemtheeﬁ'on. Where there is a shortage of the needed
skills, the mansgement plan must include provisions for aﬂemmgthcptoblcm.

The Department’s facilities ate, for lhe most part, contracior-operated, and the front-line -

responsibility for the safe operation of the plants clearly lies with those on the scene. Yet




they have to function according to standards and criteria established by the Department,
according to priorities which must be set at the highest levels of the Department. Such
matters as the importance of the nation’s need for the materials produced at the facilities
cannot be delegated to the contractors, yet these priorities determine resource allocation
at the lowest levels. It is not easy to practice effective management without drifting into
micromanagement, but that is inevitable if the managemnent plan is not carefully drawn to
clanify the issue of roles.

Much has bean said of the new "safe'y culture® within the Department, and there is no
dcubt that safety considerations, long neglected in the past, have been sccorded greater
significance in the last seven or eight years. But thers is little likelibood that safety will
take a clear and appropriate position in the values held st the working level if its position
is not clearly understood within the Department itself. People need to know nct only that
safely is important, but why it is important, and also just how important it is. To say
"safety first” to the workers is to avoid the issue-—they have heard that before. Safety is
act first; its priority is one of many that must be set in context, in view of the
Departmeni’s responsibilities. A safety management plan should provide the mechanism,

while the safety policy provides the perspective.

We have often heard reports of safety appraisals and Tiger Teams, in which the result is
characterized as some large number of deficiencies, often in the hundreds. But our
expzrience is that it is rare that any of them are life-threatening, and even less often are
they speciiic to the DOE chemical/nuclear plant. If there is any effort at all to set
priorities, it is in very broad categories, leaving the contractor with no sense of an
alternative to simply doing everything at once. The failure to set prionties results in too
little attention to the most important safety issues. It is the Department’s responsibility to
provide a clear mechanism through which priorities can be set, and resources allocated.

Safety Assessment

The Secretary has issued SEN-6, 6B, 6C and 6D making line managers responsible for
safety and direcling them to have self assessment through an estabiished office to assure
that they act. Currently managers are treating self-assessment as another identifiable and

auditable entity to which people and resources can be zssigned, but they need to build self
assessment for safety into what they do every day. These offices tead to be more
inspection than asscssment oriented. ‘The various offices and NS in particular have
undertaken to produce guides on performing self assessment, but this just perpetuates
what SEN-6 set out to avoid; Le,, managers cannot depend on other ectities for assuring
safety, they must do it themselves. However, they do need to understand how DOE




oversight will measurs whether and how they have embraced safety for their operations.
Our reviews indicate that it will be some time before effective self assessment will occur.

There must be an agreed means of measuring both success and progress that is objective.
Senior management reviews, oversight committees, and Tiger Teams are of little use if the
criteria on which they base their judgments are hidden or unclear. Agaia, the goals need
not be numerical, but the standards against which the participants will be judged must be
expressible in such a way as to minimiz; inconsistency among judges.

What has been described above is closely reiated to what is called “management by
objective” in the business world. An essential parnt of this approach is 3 means of judgicg
to what extent the objectives have been met, without which programs have a tendency to
feed on themselves, long past the point of diminishing returns. Mot only crganizations,
but also individuals, have inertia, and a safety plan must havé some objective means
through which its achievements can be measured and compared to its goals.

There is a trend toward the increasing use of probabilistic risk assessment as a
methodology for the assessmeut of residual risk, and of progress toward the reduction of
risk, in part because its use has led to considerable improvements in safety understanding
where it has been used. There are other less systzmatic disciplines in vse in industry and
government. It is not ocur purpose here to advocate any particular approach. But we do
believe strorgly that managemznt judgment by itself is an inadequate tool for the
measurement of progress in the reduction of risk. Management, quite simply, is biased.
Similarly, conformance to all “federal, state, local, and DOE” regulations is not equivalent
10 a salety assessment, although often required for other reasons. It requires a great leap
of faith to believe that these disparate entities have somehow assembled a collection of
requirements both necessary and sufficient to guarantee that compliance is a2 measure of
safety, -

Criteria for success should be objective and defensible. There will always te those who
contend that not enough has been done, as there will always be those urging that too
much has been done. It is the responsibility of the Department to state its gozks in-
sufticiently clear terms that success or failure in meeting them is measurable. While it is
possible 10 define quantitative goals and measures for each of the risks, and it would be of
great benefit to do so where possible, it would be difficult to find a singie numerical
statement for the Department’s safety goals. There are alternatives, like the comparison
with other normally accepied risks, but, whatever tbe goals, they must serve as the
Department’s answer to the question of "how safe is safe enough® It is not necessary that
the full and complex methods of probabilistic risk assessment or cost/benefit analysis be




brought to bear here, but it is necessary that people of divergent views be able 1o find a
consistent measure and position on the Department’s achievements.

We recognize that it will be difficult to set standards and goals sufficieatly broad to
encompass all the risks we have recommended the DOE consider. Nevertheless, the
absence of standards and goals allows undisciplined regulation. Unless there is a means of
determining the extent to which the stated goals have been met, there is o basis for
adjustment of the safety goals or the safety management program, for knowing whether to
be proud or ashamed of one’s achievemeats, or fur knowing when to stop. While we do
not recommend a specific measure bere, we think that it is a subject of equal importance
to the formulation of a cohereat tafety policy, and that the group charged with that task
(if our recommendation in that regard is acccpted) should maks the choice of measure an
integral part of the policy. :

Feedback

Channels must exist for the transmission of information up the chain of command, so the
program can strengthen itself dynamically. The state of the cffort in each area should
make its way from the continuous sssessment implied in Safety Assessment to the
management and resource allocation scheme required by Safety Management. Indeed, the
wisdom gained in operating the pregram may easily result in modifications 10 the gosls
expressed in the Safety Policy. It is easy for managers to believe that they have previded
for such channels, while people down the line perceive the situation as quite differant. It
is the latter perception that matters.

It is possible to manage an old, static, and simple organization with only one-way —_
communication, in which well-established methods and rules are promulgated and -
distribuled to the lower level personnel, who are expected simply to conform to0

time-tested procedures. In the case of the relatively recent Department recognition of the
importance of safety, in a period in which the DOE is finding its way to a balanced

posture, and given the extraordinary complexity of the organization, this is clearly not
possible at DOE. Ituthereforempoﬂamtomaketbebeuottbeupenencepmedm
restructuring the Depanment s safety posture, to acknowledge failures when they occur,
and to derive thc bene!'ts of the accumulated experienc: of the work force. This can only
be done if the managemcnt is receptive to informatior. from below, both good and bad,

and if this receptivity is known snd trusted throughout the complex. The pattern is set at
the highest levels. -

In an attemgt to implement the new philosophy, DOE has rushed to address various _
safety issuss. When new problems are identified, unrealistic resolution schedules are often :
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announced prior to development of a clear understanding of the problems, or of what is
necessary to resolve them. This insistence on rapid response without adequate
understanding has produced premature action plans and decisions, with resultant frequeat
schedule revisions, organizational changes, and unclear explanations of the nesd and bases
for the actions and decisions. Workers may be left with no alternative but to consider
production in fact as the sontinuing, dominant priority, and safety as simply a passing
fancy of the current Secretary. Thus, too often workers may continue to perform and
think as they did in the past, with no significant improvement in either their safety or the
basic safety of operations. Further, as a result of the demand for progress, there appeass
to be a growing reluctance within DOE and contractor organizations to identify problems
or to admit lack of progress to higher mansgement, because this would appear
nonsupportive of management’s plan. Inculeation of the “new culture® has gone slowly,
and we have heard many accounts suggesting upper management unwillingness to receive
bad news. This is ultimately bound to be self-defeating.

ENVIRONMENTAL POLICY

The Department of Energy has embarked on a massive cleanup effort to remedy decades
of neglect, and this undertaking may become the most costly environmental remediation
effort in history. Unfortunately, DOE’s cleanup goals are vague.  Unless clear policy is
developed and implemented, the difficulties that the EPA has experienced with the
Superfund Program will be dwarfed by those that the DOE will face.

As the Department recognizes, not enough is understood about all of its contaminated
areas 10 allow development of effective plans for cleaning them up. The process of
gathering+he needed information and developing clean up plans will take many years.
The decision process for selecting cleanup approaches, which is both technically and
institutionally compiicated, requires substantial time. Moreover, cost-effective and
politically permissible technologies do not yet exist for cleaning up many sites.

The most critical issue facing the Department in this area is the need to adopt s practical,
specific policy on cleanup. The Department has set as a general goal the cleanup of all of
its facilities by the year 2019. But the goal has not been defined in terms that will enable
determining when the goal has been achieved. Confusion and frustration at the locat level
have resulted from the current approach. '

The Committee recommends that the Department use land use planning as the approach

to a workable environmental cleanup policy. The purpose of land use planning would be

to designate which parts of DOE sites may eventually be released for unrestricted use,

which parts may be released for restricted use (e.g., commercial, industrial, wildlife habitat, s
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recreational, etc.), and which parts probably will never be released for any purpose. We
recognize that this approach would cause controversy because it would make explicit what
is widely understood but not opealy spoken: taxpayers cannot afford to retum all of
DOE'’s contaminated land to pristine conditioas.

T

A policy based on the concept of land use planning would lead naturally to the
appropriate selection of new cleanup criteria based on aa initial assessment of
environmental risk, rather than on the assessment of an ill-defined future public bealth
risk with its attendant uncertainties. It also would lead to a better understanding of the
need for improvement of existing, and the development of new, technologies for removing
or containing contaminants, A land use planning approach would focus DOE
Headquarters on overall guidance and would free the field offices to deal with the
diversity of cleanup problems at the jocal level

A land use planning focus also might obviate the need for an environmental impact
statement on the total cleanup program, because such a statement would be inconsistent:
with the localized nature of land use planning. This focus would encourage a “bias for
action”, that emphasizes near-term actions at the most important contaminated areas as
defined by the land use planning process.

OTHER IIEMS

The attached list of Conclusions and Recommendations identifies the major points

regarding other areas which the Committee believes should be stressed. More complete
descriptions of these issues, as well as those presented in this letter, can be found in the
report chapters in Attachment 2

-

CONCLUSIONS

Most facilities of the DOE weapons production complex are old. The underlying
problems developed over decades. In the last three years, major facilitics at Rocky Flats,
Savannah River, and Hanford have been sbut down by the Department to undergo
changes needed to bring them into compliance with modem safety standards, procedures
and practices. Some of these facilities will not be brought back on line (N-Reactor), some
have been put in stand-by condition (Purex, PFP), and substantial upgrades are being

- made at Savannah River and Rocky Flats Even after several organizational changes, false
starts in the development of new procedures and training to the new procedures, and
system and equipment upgrades of the facilities, the job is far from complete. Operational
Readiness Reviews are uncovering further problems. Some problems can be solved
quickly. Others can be addressed, but their correction will take into the next century.
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In view of the Advisory Committee’s charge, we have focussed on broad aress of concem:
the general status of safety issues within the DOE, achieving safety, nuclear safety policy,
nuclear safety management, safety asscssment, and enviroamental policy. From our
observations, deliberations, reports, and letters, we submit herewita key conclusions and
recommendations on the Risk Anslywis, Research Reactons, Process Facilities, Radistion
Protection, Rocky Flats Plant, Waste Isolation Pilot Plant, Eavironmental Cleanup, and
Safcty Policy (Attachment 1).

The recent announcement by President Bush, making another major step in eading the
nuclear standofl with the "Soviet Unioa®, sigaificantly increases the pressure oa rethinking
what kind of nuclear weapons compiex is needed. During this period, emphasis on safety
mus! be increased. With the elimination of production pressures and, as we have
frequently noted, employee attitude that production is most important, complacency may
become the dominant attitude, leading to carelessness, and, finally, accidents. '

The members of the Advisory Committee join me in expressing our appreciation for the
privilege of serving on the Committee. It has been an interesting, challenging, and
educational experience for each of us. We hope that the comments and recommendations
the Committee has made in our 39 letters over the last three and one-half years have
been of benefit to the Department.

We thank you for the opportunity to advise on matters of major national importance. We
offer the very best wishes for success in what often must seem an endless and thankless
task.

Attachments
As Stated
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Note to Reviewers:

Pages 14 through 20 of this ACNFS report were not reproduced for Appendix PEER; these pages
pertain to facilities other than the WIPP.



o Once deficiencies identified in the operational readiness reviews have been
corrected and a new operational readiness review is conducted successfully,
Building 559 could be restarted to suppon rehabilitation of the Rocky Flats

- facilities and waste handling.

7. WASTE ISOLATION PILOT PLANT (WI1PP)

The WIPP project is very important to the continued operation of DOE's facilities
generating transuranic waste, and to future radioactive waste disposal projects that will
have to comply with EPA’s radioactive and mixed waste disposal requirements. Success or
failure with WIPP will set precedents for the waste disposal program for years to come.
The Advisory Committee believes, therefore, that DOF should take eve.y reasonable

/_uatnrc now. to assurg that WIPP succeeds in a manner that supports future waste
disposal projects. Unfortunatzly, (he Advisory Committee has serious concerns about

~  whether DOE's current program will be able to demonstrate, in a timely manner, compli-

s (7
. s ance with EPA’s proposed long-term performance and human intrusion requirements (40
p CFR 191) for disposal of TRU and hlgh -level radioactive wastes.  Zo" T -f;’({
h ._-_-“[_ sﬁ," }*f

To increase the probability of successful compliance with EPA’s proposed standards in a
shorter period of time, DOE should take the following steps with regard to WIPP long-
term performance:

- ) Prepare a concise report it a timely manner comparing the expected performance
of WIPP with the requirements in EPA’s proposed standard (40 CFR 191). This
report should specifically focus on those parameters that are currently sigaificantly
uncertain and set forth the actions including alternatives, necessary to reduce the
uncertainties to acceptable levels for demonstrating regulatory compliance.

0 ‘Change currer:t project priorities by putting more emplasis on the use of experts.
At this time, panels of experts will provide more significant input to the demon-
stration of compliance with EPA standards than will the results of the Dry Bin
Tests. The Bin Test Program should continue to be focused on reducing uncer-
tainties in those parameters that are most important in determining compliance

with EPA’s proposed standards.

o Initially dispose only the contact handled TRU waste that will not pose a gas
generation problem. Other TRU wastes can be safely stored above ground until it
is determined whether they can be buried at WIPP in compliance with regulatory
requirements or have to be treated so that disposal st WIPP is acceptable.




o Immediately begin development and implementation of engineered altzrnatives,
especiaily for newly generated waste. DOE should be a technological leader in

— waste management and this initiative should go forward cven if it were not

specifically required to demonstrate compliance with EPA's proposed standards.

The Advisory Committee recommends that DOE take the following steps witn regard to
operational issues:

o ‘Place additional emphasis on the importance of radiation protection to the safety
and successful operation of the facility, and increase the authority of radiation
protection managers and their access to senior management.

o Give more extensive consideration to .potentinl incidents at WIPP that, although
not a radiation risk to the general public, could either pase risks to workers or
create a substantial negative public reaction to continued operation of the facility,

As the first of a kind radioactive waste disposal facility, WIPP will be very carefully
scrutinized and expectations of performance will be high. As with nuclear powcer plants
and other nuclear facilities, performance that only protects the public from receiving
significant doses of radiation is not good enough to maintain public support.
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WASTE ISOLATION PILOT PLANT

INTRODUCTION

In January 1989, the Deputy Secretary of Energy requested that the Advisory Committee
on Nuclear Facility Safety (ACNFS) be briefed on the Waste Isolation Pilot Plant (WIPP)
and that tt . Committee comment on any safety considerations [Ref. 1}. In May 1989,
Secretary Watkins reaffirmed that request and asked for the Committec’s "assessment of
WIPP's safety and the identification of any potential safety concer <* [Ref. 2).

The Advisory Commitice, in response to this request, visited WIPP in June 1989, at which
time a2 Subcommittee was formed 1o review safety issues in further detail [Ref. 3). The
Subcommittee subsequently revisited WIPP and other related facilities: Sandia National
Laboratory, the Department’s scientific advisor on WIPP, and the Idabo National Engi-
neering Laboratory and the Rocky-Flats Plant, two sources of waste that would be shipped
t0 WIPP. Arcas selected for review were unresolved short-term technical and operational
issues, including the Final Safety Analysis Report (FSAR), WIPP management and staffing
policies, actual work practices in the Geld, and long-term eavironmental performance. A
report to the Secretary was issued by the Advisory Committee on December 11, 1989
[Ref. 4].

The Waste Isolation Pilot Plant (WIPP) was authorized by Public Law 96-164 in 1979 to
provide “a research and development facility to demonsirate the safe disposal of radioac-
tive wastes resulting from the defense activities and programs of the United States.”
Operation of the WIPP is expected ultimately to include receipt, handling. and permanemt
disposal of transuranic waste. It is classified in accordance with DOE orders as a “low
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hazard facility,” meaning that it is expected to have only minor on-site and negligible off-
site impacts to people and the environment.

The Department of Energy (DOE) is using a phased approach, leading to a decision
whether to designate WIPP an operating disposal facility. The construction phase of
WIPP is essentially complete, except for the roof supports being installed to preclude
failure of the ceilings in the test rooms. The objective of the Dry Bin Test Phase is to
collect additional technical data to improve confidence in the prediction of the long-term
bebavior of the waste forms. Current DOE plans call for the facility to be evaluated at
the conclusion of the 5-year (spproximately) Test Phase to determine whether it is
suitable for permanent disposal of TRU wastes. If WIPP is judged to be suitable,
including meeting EPA standards and State of New Mexico requirements, DOE intends to
initiate a 20-year Disposal Phase.

The Advisory Committee’s review of the WIPP project was focused on two major aspects
of the program, namely, environmental pcrformancc over the long-term and operational
issues principally of short-term concern.

LONG-TERM PERFORMANCE

TRUwastammtbeuohwdfmntheggwﬂcnumnmcmfmmmmm Predici-
ing the performance of WIPP in isolating TRU wastes is a challenging task. The Environ-
mental Protection Agency (EPA) is developing long-term performance standards (40 CFR
191 - still to be formally adopted) with which DOE will have to comply.

The ACNFS proposed a phased approach for the Department that would permit the
Secretary to make an early determination of compliance and proceed with disposal of CH .-~
(contact handled) TRU waste [Ref 4], Bricfly this called for the Department promptly to
assemble the data to provide reasonable confidence that WIPP could eventually be shown
to meet the EPA requirements and, having established this confidence, initiate TRU waste
emplacement in support of the performance assessment program. The second phase
recommended that, upon determination that a high degree of confidence exists that EPA
Subpart B requirement will be met, DOE initiate the operational test phase as a gradual
emplacement program committed to working out operational issues. This approach more
likely would Jead to disposal of TRU waste at WIPP earlicr, and it more likely would
assure compliance with EPA's proposed standard. The Advisory Committee urges DOE
to revisit this approsti.
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COMPLIANCE WITH EPA STANDARDS

The major issue for WIPP continues to be whether long-term isolation can be predicted to
occur in compliance with EPA’s proposed standard. The Department unfortunately has
not yet assembied and published in a suitable form the results of work it has done to show
how WIPP is expected to perform against EPA staadards, 40 CFR-191, Subpart B.
(Subpart A requirements, which apply to management, storage, and capability to readily
retrieve such wastes, are satisfactorily met) We continue to believe that the Secretary
should expect a high level of confidence that compliance can be demonstrated before he is
asked to make a decision about permanent waste emplacement.

The Department’s scientific advisor for WIPP, Sandia National Laboratories, in its
performance assessment program, has continued to prepare analyses involving long-term
radionuclide transport and dose assessment for several scenarios, the recent versions of
which have included some comparisons with EPA standards [Ref 5). As refinements in
methodology have been made and uncertainties in parameter values reduced, the results
show that ali of the scenarios lead to values that approach or are within the release limits
stated in EPA requirements, including a reasonable human intrusion scenario.

The results of expert panels formed by Sandia, e.g., radionuclide solubility, retardation in
the Culebra, future societies, have been most useful to the outcome and confidence in
recent performance assessments.  Sandia has plans to form additional important expert
panels, c.g,, design features of passive commuaication to the public, and waste form
performance. Some panel have been delayed because of budget restrictions, yet their
costs are small. Considering the relative value of the outputs of the expert panels in
demonstrating compliance with EPA standards, we believe the Department should fund
them pow, even if it means some delay in the Dry Bin Test Program.

We believe that the Department can now provide “reasonable assurance® that release
quantities in Subpart B would be achieved. It appears to us that DOE’s recent analyses
have inlerpreted the guides appropriately, and that it is not necessary 10 analyze WIPP
performance for conditions worse than the EPA default values. We belizve DOE should
promptly prepare a report using these “reasonable projections” based on available data and
cxpeﬂ]udgmenundmfomdmthaﬁrmdecmonongndedopenuomat WIPP. A
success oriented approach is warranted.

The Department should not delsy carefully documenting its environmental performance
assessment uritil the Dry Bin Tests are compicted, because we belicve these tests will not-
in-and-of-thenselves provide the type of results that will significantly change the perfor-
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mance assessment. 'We strongly believe that DOE will eventually have 10 base its decision
on professional judgments that jt can make now or in the near term.

The report directed toward documenting compliance with EPA standards would serve P
many objectives. It would provide the basis for discussions with other parties, especially S
EPA; it would provide a focus for the “test phase® experiments to assure that they serve to s
reduce uncertainties in performance assessments assumptions; it would identify key

Iaboratory measurements needed; it should identify any engineering modifications that may

be necessary to accommodate present TRU wastes, and to indicate whether justifiable

improvements should be made in future waste forms to prevent or mitigate gas generation.

The Department can use data obtained over the next few years, while the waste is

retricvable, to build additional confidence in the facility. The proposed tests could also be

more useful in determining whether future waste forms can reasonably be improved (see

below), a program we encourage.

GAS GENERATION

The Advisory Committee’s original report urged DOE to expedite obtaining and using
reasonable parameters o evaluate the potential effects of gas generation and other events
on the performance assessment for WIPP [Ref. 4. We believed then (2s well as now) -
that the performance assessment for meeting EPA standards is a critical demonstration.
Some of the original objectives of the bin teats have been deferred, for cample Wet Bin
Tests that involve brine and moist microbial processes. Thus data from future bin tests
are expected to be utilized mote for confirmatory purposes.

The potential problem of gas generation raises questions concerning the current waste
form and future DOE management of TRU wastes that are worthy of further review.
Specifically, a reduction in the amount of metals and organics or & change in the form of
organic materials could reduce the gas generation. We do not believe that an attempt 10
change the form of existing TRU waste would be justified in view of the risks and cost it
would entail. Therefore, to the extent necessary, efforts 10 ameliorate gas generation
within the repository appear to be the most reasonable approach. For future TRU waste,
howevez, a different form that would significantly reduce gas generation should be
considered. The recent engineering enhancement study explored various measures for
reducing the quantities of decomposable waste, of using nonmetallic containers, and of
stabilizing the waste by incineration or vitrification [Ref 6. Some of these appear quite
practical for the TRU waste shipments that WIPP will eventually manage, and could be
beneficial if they can be conducted at reasonable cost and without appreciable risk io the
personnel involved. Such an effort would be coasistent with recently stated goals of
improved waste management throughout the Department. The Department should
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consider changing the waste form, at lcast for newly generated wastes, so thet satisfactory
long-term performance can be shown to comply with EPA’s standard for disposal for these
wastes [Rel 4). Disposal could then begin, and the Department could continue the gas
generation study for those cxisting waste forms which would remain stored until adequate
performance could be assured or necessary madifications made.

OPERATIONAL AND TECHNICAL ISSUES

A wide variety of issues, described under the general heading of Conduct of Operations in
the December 1989 letter to the Secretary [Rel. 4}, were raised by the Advisory Commit-
tee. Recommendations were made, DOE has acted and closure has beea obtained [Ref
12]. Before initiation of the Dry Bin Test, the Committec was requested to review the
FSAR Addendum that specifically addresses that test {Ref. 7). A few of the more signifi-
cant actions are highlighted here.

FINAL SAFETY ANALYSIS REPORT (FSAR)

The fundamental issue with the FSAR concerns its basic purpose, its content and how it is
handled, both in terms of initial approval and future approval of changes. In response to
mm&mtmmmam&mmemmmemw“
issued by DOE [Ref. 5] which states that:

The configuration and operations of the Waste Isolation Pilot Plant
(WIPP) facility are controlled to remain consistent with the Operational

—Safety Requirements (OSRs), the FSAR, and approved changes thereto.
Changes to the WIPP OSRs will require approval at the same management
level as the original FSAR approval (ic., by EM).

g

The WIPP FSAR is the top level safety commitments document that pre-
sents facility descriptions, design basis operational limits, and safety analyses
of the facility as a whole and of individual structures, systems, and compo-
nents.

The Advisory Committee strongly supports this policy.
The Committee was requested [Ref. 7] to review the FSAR Addendum on the Dry Bin-
Scale Test Program and concluded that there arc no significant risks in excess of those

estimated in the FSAR to the workers, the public, and the environment and that this test
program can be conducted safely [Ref. 8]. '
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Subsequent to the Committee’s review, DOE was faced with the question of the long-term
stability of the test rooms (roof falls). DOE convened two external expert panels, one to
address geo-technical aspects and the other to review the Department’s proposed
corrective actions. The design that has been adopted and is being implemented is
described in the FSAR Addendum - Dry Bin Scale Test approved by Mr. Duffy on Augest
30, 1991 [Ref. 13].

RADIOLOGICAL SAFETY

Good radiological safety will be the single most important aspect of day-to-day WIPP
operations after disposal begins. Several reviews, including ours, have emphasized ways to
improve radiological safety, and progress has been made. In response to the Advisory
Committee recommendations, DOE made a slight revision to the organizational structure,
and hired a capable Radiation Safety Program Manager for DOE-WIPP, while Westing-
house pursued equipment modifications, increased the number of technicians, and
improved training programs (Refs. 9 and 10). Obtaining and retaining a senior health
physicist for the Westinghouse Radiation Safety Program continues to present difficulties.

DOE needs to place additional cmphasis on the importance and priority of radiological
activities to the safety and successiul operation of the WIPP facility. Although radioactivi-
ty is the unique factor that differentiates WIPP operations from other industrial opera-
tions, current organizational reporting relationships (both Westinghouse and the DOE)
would indicate that radiation safety is just another set of requirements for routine
operations. (This is not peculiar to the WIPP project within DOE, unfortunately.) For
example, WIPP organization charts and the FSAR show the senior manager directly
responsible for all radiation programs still positioned at well below the-top manager and
below the managers of Public Affairs, Human Resources] and Administrative Services
(Refs. 9 and 10). Although the FSAR and WIPP organization charts indicate a direct
access line to the senior facility manager, it is a dotted one that must bypass other line
manager levels. While this may suffice for incidents and highly important events, it
deprives the manager of the day-to-day perspectives that must exist to deal with this most
important aspect of an operational facility. We believe DOE and Westinghouse should
define a better organizational structure that provides senior radiation program manage-
ment with sufficient authority and with direct access to senior facility management.

FIRE RISK

The Advisory Committiee recommended that a fire risk assessment of the pre-closure
operations of WIPP be performed. This ssseasment, which has now been completed
[Ref 11}, concludes that the radiologica! risk to the public posed by fire to be extremely
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low. Risks associated with injury to the workers and stoppage of waste handling opera-
tions were also considered, but the evaluations concentrated on the radiological risk to the
public.

The Advisory Committee is concerned that the Department is giving insufficient attention
to low probability events that preseat a negligible radiological risk to the public, but thet

may be significant when worker salety or plant shut-down is considered. These latter
cases may not even be radiation related. This is not an issue unique to WIPP.

TRU WASTE CERTIFICATION

Since accident analyses have beea based upon specific bin loading and since programmatic
results are dependent upon knowledge of specific loadings, there is a strong need for

quality control in waste loading and certification. The Advisory Committee’s review shows .

that appropriate plans, procedures, and work practices appear 10 be in place for the
certification of TRU wastes to be shipped to the WIPP site from both the Rocky Flats
Plant and the Idaho National Engineering Laboratory. Committee recommendations in
several areas (e g., audits, compliance with Department of Transportation requirements,
and the variability of results from TRU waste content measuring techniques) bave been
suitably addressed by the DOE (Refs. 9 and 10)- '

CONCLUSIONS AND RECOMMENDATIONS

The WIPP project is very important to the coatinued operation of DOE's facilities
generating transuranic waste, and to future radicactive waste disposal projects that will
have to comply with EPA’s radicactive and mined waste disposal requirements. Success or
failure with WIPP ‘will set precedents for the waste disposal program for years to come.
The Advisory Committee believes, therefore, that DOE should take cvery reasonable
initiative now to assure that WIPP succeeds in a manner that supports future waste
disposal projects. Unfortunately, the Advisory Committee has serious concerns about
whether DOE'’s current program will be able to demoastrate, in a timely mannet, compli-
ance with EPA’s proposed long-term performance and human intrusion requirements (40
CFR 191) for disposal of TRU and high-level radicactive wastes.

To increase the probability of successful compliance with EPA’s proposed standards in »
shorter period of time, DOE should take the following steps with regard 1o WIPP long-
term performance: '

o Prepare a concise report in a timely manner comparing the expected performance
of WIPP with the requirements in EPA’s proposed standard (40 CFR 191). This




report should specifically focus on those parameters that are currently significanily
uncertain and set forth the actions including aliernatives, necessary to reduce the
uncertaintics to acceptable levels for demonstrating regulatory compliance.

o Change current project priofities by putting more emphbasis oo the use of experts.
« At this time, panels of experts will provide more significant input to the demon-
stration of compliance with EPA standards than will the results of the Dry Bin
Tests. The Bin Test Program should continue to be focused on reducing uncer-
tainties in those parameters that are most important in determining compliance
with EPA’s proposed standards.

o Initially dispose only the contact handled TRU waste that will not pose a gas
gencration problem. Other TRU wastes can be safely stored above ground uatil it
is determined whether they can be buried at WIPP in compliance with regulatory
requirements or bave to be treated 30 that disposal at WIPP is acceptable.

o Immediately begin development and implementation of engineered alternatives,
especially for newly gencrated waste. DOE should be a techaological leader in
wasie management and this initiative should go forward evea if it were oot
specifically required to demonstrate compliance with EPA’s proposed standards.

The Advisory Committee recommends that DOE take the following steps with regard to
— operational issues:

o Place additional emphasis on the importance of radiatioe protection to the salety
and successful operation of the facility, and increase the authority of radiation
protection managers and their access 0 senior management.

o  Give more cxtensive coasideration 10 potential incidents at WIPP that, although
pot a radiation risk 10 the general public, could either pose risks to workers or
create a substantial negative public reaction to continued operation of the facility.

As the first of a kind radiocective waste disposal facility, WIPP will be very carefully
scrutinized and expeciations of performance will be high. As with peclear power pleats
and other nuclear facilities, performance that only protects the public from receiving
significant doses ol radistion is not good enough to maintain public support.
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