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A Proposed A!témzﬁve Strategy

For

The DOE Civilian Radioactive
Waste Management Program

L FOREWORD

In developing this strategy for outside review, the
Tesk Foree has sought. first, to define in clear and
simple texms the program mission and obiectives the
soaegy seeks to achieve. In our judgment, many of
the problems the program has encountered stem. in 0o
small part, from the fact that over time, the
program’s pardcipants and is extemal stakeholders
have held confused and even conflicting notions abount
the program’s goals and objectives. No program
strategy is likely 10 succeed that does nox fiow from a
clear and common vision among its participants and
sakeholders of precisely what the program is trying to
do, and why.

For that reason also, the Task Force believes thar any

successful program strategy must address the key
concerns of the progtam’s diverse siakeholders. The
Deparument of Energy has discussed many elements
of the aliamative strategy described in this report with
stakeholders in 2 variety of forums over recent years.
We call for an intensive process of interacton with
those stakeholders to ensuwre that any stalegy
evenwally adopted comes as close as possible to
embodying 2 stakeholder consensus.

We have also tried 10 develop 2 strategy that requires

listle or no change in the law or regulations beyond

~ any already underway. We believe the current legal
and regulatory framework allows ample room for

pursuing an altemative straiegy that can betier achieve

the program’s mission and objectives. and meet the

conceras of its stakeholders.

O. SUMMARY
The Problem with the Cnnm{Sm_gy
ackeround
The Nuclear Waste Policy Act of 1982 QIWPA)
directed the Department of Energy to lead the pation’s

effort 10 create 2 system for the safe and final
disposal of highly radicactive wastes in one or more

deep geologic repasitories. The central issue the At
resolved was whedher the best way to protect human
and environmental bealth and safety was o develop 2
system for permanent disposal of those wastes or
store them for long periods of time before deciding on
disposal. Congress decided that the generation which
fost enjoyed the benefits of muclexr energy had an

obligarion © give funtre generations a elear option for
disposal and to bear the polideal and financia! costs of

developing that option.

To mest that obligation. NWPA se1 an ambitious
schedule for DOE to site two geologic fepositories
and 10 begin disposal in the first by January 31. 1998.
In 1987 amendments, Congress directed the

- Depxrument to study only one site at Yucca Moontin,

Nevada 1o decide whether it is suitable for 2
Tepository.

NWPA required utiliies with noclear power plants to
PRy a fee w fund the disposal program. In retun. the
Federal government would accept their spent (used) _
reactor fuel for disposal. (As allowed by the Act.
DOE will also accept waste from defense nuclear
activities for disposal) The expectation was tha
acceptance would begin in 1998 ar the first repository.
and that waste would be emplaced in the repository as .
soon s it was accepied. That would avoid the nezd
for substantial surface siorage for extended pcnods ar
reactors or Federal storage farilities.

The law required the Environmental Protection
Agency (EPA) to set safery standards for disposal,
and the Nuclear Regulatory Agency (NRC) to issue
regulations to enforee those standards. Becanse of
concerns about the workability of the unprecedentad
standards and regularions that were issued, Congress
in 1992 directed the National Academy of Sciences
(NAS) to stndy the issoes and make scientific findings
and recommendations. EPA is to issue 2 new safety
standard for the Yucca Monntain site that conforms 10
thess recommendations, and NRC s to revise its
regulations accordingly,

@o13
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The Curremt Strategy -

- Over the decade since NWPA, the disposal program's
strategy, based on its interpretanion of the legislative
mandate and regulatory requirements, bas sooght:

» ina single barge st=p and under a tight schedule.

to achieve the first-of-a-kind licensing of 2 fost-
of-a-kind repository for isolating wastes from the

human environment for many thousands of years.

= in a single large step and as rapidly as possible.
10 build 2 full-scale repository and begin
disposing of the bulk of the pation's inventory of
spent foel and high-level radioactive waste.

The goa! of that strategy is rapid. full-scale disposal
The strategy assumed that we owed the future no less
than the rapid. foll and final disposal of waste. A

- broad range of siakeholders did. in fact, share thar
assumption when NWPA was passed.

The Problem

The technica! and institutiona! optimism underlying
the ambitious schedules in the NWPA has not been

" borne out. The targer date 1o stant operating the fust
reposiwory has slipped from 1998 to 2003 o 2010, and
may slip even forther. As a result. a repository can
no longer serve as the basis for accepring spent fuel
from utilities on a dependable schedule.

As schedules have slipped. the esimated costs of
smdying 2 site to determine its suitabitity for a
repository and prepare 2 Bcense application have risen
from $100 miltion in 1982 to $63 billion now.
Current plans cal! for spending 21 least $5.3 billion
and waiting until the year 2001 before deciding on
suitability and a license applicarion. Another §3
billion and nearly nine mare years would be invested
before NRC Gnally decides whether to allow disposal
in the repository. That creates rwo critical prodlems
for the program and for its various “stakebolders®:

. 'Imge investment risk on the one hand.

« and imeversible momentnm oo the other.
The Congress. wtilities and ratepayers see bigh and
escalating costs with no clear assurances of 2
favorable sesult in hand or in sight The State of
Nevada, some environmentalists, public interest
groups and others fear that. with so much time and

moncy invested and so much pressure for 2 favorable
result. the program cannot afford 1o find the site
unsyitable or unlicenseable,

hlbﬁcﬁu?emmd.isposalpogmmrequimalmgc
and growipg investment of time and money before
the achievement, or even assurance, of any significant
results to justfy that investment. That is the direy
mhofasumgyﬂmsesks.insinglclzgesm;s,w
License and operate 2 repository for rapid full-scale
disposal.

The Alternative Strategy

movmidingpmposeofdwdkpasalpromism
protect human and environmental health and safety.
The altemative stategy is designed 10 ensare the
achievement of that pupose and. in the near . 1o
build increasing confidence thar it will be achieved.
The goal of the aliernative swategy is the early
development and Ticensed demonstration of the _
capability for full. safe and fina) disposal in a
sepository. By “demonstating capability,” we mean to
begin actual waste disposal in 2 Bcensed repository
that could accommodate larpe amounts of wasa.

The alternative strategy assumes that. while there is
no urgent need for rapid full-scale disposal, we do
oced: -

* 10 demonstrate as soou as possible that we have
the licensed capability for disposal.

= 10 build increasing confidence in the near 1erm
thar we will develop and demonstrate such an
carly capability, and

* t make provisions for mesting waste acceptance
obligations in a2 way that does not depend on
schedales for disposal in 2 repository.

au, We need that exrly capability o give fotme

generations a real disposal choice. We also need thar
carly capability - and increasing confidence that jt
will ocour ~ 1o remove the grearest obstacle 1
providing interim sworage facilities to mest the
obligation 10 wilifies: the fear that guch facilities will
become “4e facto” repositaries.

Today few, if any, stakeholders believe there is any
wrpent need for rapid full-scale disposal The NRC
has said that wasies can be safely swored for up to 100
years. Moreover, there is 4 greater sense today that,
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TIMELY DISPOSAL CAPABILITY:
MEETING OUR OBLIGATION TO FUTURE GENERATIONS

’
¢

[ Underlying the NWPA is the obligation of the generation which first enjoyed the benefits of commercial

nuclear power ot 10 bequearh its hazardous wastes o futoe generations withouot also giving them the
capabhility, should they choose to exercise it. for the safe and final disposal of those wastes. The law

| declared. in effect. that this gencration should bear the political and financial costs of developing thar opton

It said that we owe future generatious & clear option for safe and final disposal

| We do not know what disposal technologies may be available 10 succeeding generations, or whar they may
| choose to o with the wastes thar we have generated But we do have a moral obligation to give them a reat
f choice berween safe and firal geologic disposal or whatever else they may decide 10 do with those wases.
We should not make that choice for phem. Neither shoald we deny them that choice. We can deny them thar |

choice in two ways: by failing 1o develop a disposal capability or by irreversibly disposing of those wastes.

| We can ense them that choice by demonstrating with reasoaable ¢ cc that & specific set of geologic

and enginesred barriers at a specific site will safely isolate those waswes for the Jong time periods required.

There is no wrgent safety need for large-scale geologic disposal The NRC has said that spent fuel can be

| safely stored at reactors or other facilities for as Jong as 100 years. Nor does the faw call for the rapid and

wholesale disposal of waste. It calls. inst2ad. for the timely development of the capability for disposal. 2s it

| calls for the timely acceptance of wasie from utilities in return for their payment of 2 fee to fund the

| program. We do peed both 1o demonstrate 25 s00n as possible that we have an actual site and sysiem for

safe 2nd final disposal that is licensed by the Nuclear Regulatory Commission (NRC), and w build
increasing confidence that such an carly demonszrasion will occur. We need that exrly demonstragon © give
futre generations a real disposal chaice. We also need that early demonstration — and increasing confidence
that it will occur — 1o remove the greatest obstacle to providing interim storage facilities to meet our '
obligation to udlities: the fear that such facilities will become de facto repositories.

while we owe future penerations 2 clear option for repository and demonsuaring its safery through 2
disposal. we do not want 1o present them with sequence of earlier, smaller, surer sieps rather than a
anvthing rreversible or tremmediable. Mesting the goal  few later, larger ones.

of early disposal capability would fulfil) our . :

obligation 1o gve funge generations a real disposa! The aliemative sTategy would:

opdon without foreclosing any other opgons.

» Achicve the licensed demonstration of disposal

The alizrnative strategy aimed ar that goal resembles sooner and with smaller invesoment than the
the approaches tken by such counmries as Sweden and =~ current strategy would.
Canada and recommended by the Nationa! Academy

of Sciences. the Nuclear Waste Technical Review » Esmblish clear interim milesiones 10 mark sizady
Board. and the Congressional Office of Technology progress toward the exrly achievement of
Assessmnent. ' Ecensed disposal capability. Such milesiones
. redace both investment fisk and the perception
Benefits of the Alterpative Strategy : of h:e\:an'blcmmmmbyﬁnkjngme
) ' increasing commiunent of resources 1o clear
The aliernarive srategy secks w bulld confidence tirat PTOgIESS.
mewom;sonﬂmenghtmckbymngme : ,
increasing commirment of sesources to clear resalts « "Ensure the efficient evaluation of the suitbility
( : anddeadmglbcmbihzyot'memc,dcvelopmgdw of the Yucca Moanzain site by eoncentrating oo

"
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thase tests needed to confirm or refote a clear
and robust concept of repository safety.

Key Elements of the Alternative Strategy

The Deparunent has been exploring disposal program
options, both interpally and with stakeholders. gince
the summer of 1989. The Task Foree drew spon thar
waork in developing the ahemarive soategy. Thus,
none of the individual elements of the alermative
suatery is new. Each has beea proposed in some
form at one time or another by participants in the
waste program br outside observers, and some are
atready being incorporated’into the program. What is
new is the integration of these elements ino 2 -
coherent soaiegy for making steady, demonsmable
progress towards the goal of liceased geologic
disposal in 2 w2y that responds o the concerns that
have besn raised about the current sraiegy.

In developing this stategy, the Task Force carefully
considered and explicitly rejected the opdon tha some
have proposed of putting waste in 2 repository before
a license. (See box oa page 17.)

The major elements of the alternative strategy
propased by the Task Force for discussion are:

1. The early developinent and broad external-
review of 2 robust repository safety concept. The
program needs a clear and widely undersiood safety
concept 1o guide and focus its efforts while the EPA
standard and NRC regularions are undex review and
revision.

» Esmblish direct and stringent repository safety
poals.

"« Define that set of multiple. redundant barriers —
both nanma! and engineered ~ that, both singly
and together, are most demonstrable and offer
high margins of safety.

« Include those site featnmes that are most
important 1o safety and can be demonstrated &t
reasopzble time and cost.

- Employ a conservative eagineered barries
system, including a waste package thar
exceeds regulatory requirements, to enhance
confidence in safety.

. Submkmemfuycmwpttobmadmviewby
the U.S. and internadonal scientific and tachnical
communities and key US. stakeholder groups,
andupda:ubeconccptasncwdammdmysis

»

requise.

’

. 'Focussitcsmdyandmposhu-y development
efforts on those t2sts needed to confirm ot refine

the safety concept.

2. Periodic suitability findings during site study to
fower investment risk and. if favorable. 10 increase
confidence in the safety of the site. An ongoing
external review process would be set up to help
ensure the credibility of the findings.

3. Earlier formal interactions with and prefiminary
findings by the NRC so that increasing investments
in the site can be based on increasing confidence thar
2 repository can be Beensed

4. Au early offsite waste packaging R&D facility o
package small amounts of waste that can be emplaced
in a repository for confirmatory testing soon afier &
license is received. The facility would also serve as 2
center for developing improved waste packages during
the life of the repository.

5. Pbastd developmeaot of the repository after
Licensing so thar confirmatory testing with actual
waste does not have to wait until full-scale
construction and operation. and so that the full-scale
system can take advantage of the latest eechnology
improvements and the resulis of earlier. small-scale
operaring experience. Key sieps include:

*  Stan with an exiy Gicensed demonstration of
small-scale disposal using a conservative system
design.

« “Optimize” the repositary design on the basis of
the informarion developed during sir study,
Licensing and small-scale pperation.

» Construct and operare full-scale faciites when
needed

* Design the repository to allow an extended
period of open operation and mondtoring to
confirm that the repasitory is pexrforming as
expected.

/

@ois
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6. Clear separation of waste acceptance from IIL BACKGROUND
emplacement in the repository for disposal.
Surface swrage ar the repository sfter a disposal Program History in Briel
License is received could be used (o allow adequare . ‘
waste acceprance despiic slower repository loading. if  NWPA directed DOE w site two geologic repositories
there is no other interim storage facility with adequate  and authorized it to boild the first one.

 Key Featores of the Act Inciuded:

¢ Muli-pupose continers — Feensed by the NRC
for storage, gransportation and disposal — conld -
both allow acceptance and storage with minimal
surface facilities and serve as robust. retrievable
disposal packages.

*7. Management and institutional initiatives 10
ensuwre that the aliernative strategy is carried out both
efficieraly and inclusively.

» Commission 2 thorough independent review of
the program’s orpanization and management,

. with pardcular emphasis on management of
scientfic investigations 1o ensure that they are
focused on timely and efficient resoluton of
questions important w© site suitablity and
disposa! safety.

« Ingstitutionalize 2 systematic process for
interacdon with the external scientific and
technical community.

« Esuablish & Stakeholder Advisory Commines
reportng to the program’s director.

€. Plan for extensive public review 1o develop as
broad a consensus as possible about any changes to
the program swategy.

o Seck review of the altemnarive strategy by .
external technical and regulatory bodies: the
Board of Radicactive Wasie Management of the
NAS, the Noclear Waste Technical Review
Board. and the NRC's Advisory Commitree on
Nuclear Waste,

= Conzract with a recognized, indepeadent
consensus-boiiding group to convene one or
more stakeholder forums.

« Seek wide public review through a Federal
Reg:isunodceandmmempcﬁod

* A 1998 objectve for initial operation of the
first repository and a tight schedale for
intermediate steps to achieve thar deadhine,

* A fee levied on utilities © pay for the program.
In requrn for that fee, the Federal government
was 10 accept fuel from utilities for disposal.
The expectation was that acceptance would
begin in 1998 2t the first repository.

+ Extensive provisions for Stare and public
partcipation becanse thar was "essental in
order w promoke pablic confidence in the
safety of disposal.”

* A DOE study on the need for 2 Monitored
Rerievable Storage (MRS) facility and 2 DOE
proposal for building one.

» lssuance by early 1984 of safery standards for
disposa! by the Environmental Protecton
Agency (EPA) and by 1984 of regulations to
enforce those standards by the Nuclear
Regulatory Commission (NRC).

For the firs{ repository, DOE considered nine sites it
had already identified as potendal sites in six Suarae
For the second, it did preliminary scresning in 17
Stares. In 1986. DOE indefinitely postponed work on
sites for the second repository and narrowed the
search to three sites for the first repository.

The DOE MRS swdy concluded that such g facility

was nesded and DOE proposed. in 1987, w build one

in Oak Ridge, Tennessee. The community of Oak
Ridge favored the facility but the State opposed it.

Ia 1987, Congress amended NWPA (Amendments
Act). directing DOE o suxdy only one site at Yocca
Mountain, Nevada for the first sepository and
prohibiting DOE from doing any work on a second
sepository. The Amendments Act also established the
office of Negotiator 1o sesk volunzry hosis for an
MRS or a repository. The Act rejected the proposal o

o1z
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baild an MRS in Ozk Ridge. It suthorized DOE w0
build an MRS but set limits on its capacity and tied
its schedule closely to that of a repository.

TheSmeofNevadahasadanandyoypbsdasnnfzir
the selection of Yeeca Mountain as the only
repositery site to be smdied.

DOE schedules for starting to operate the fast
repositary have slipped from 1998 w 2003 to 2010.
The repositary can no longer serve 25 the basis for
starting to accept waste from etlities in 1998. DOE
has relied on the Negotiator 10 find a voluntary host
for an MRS. Thus far, the Negodator has not found 2
hast. .

Regutlatory History in Brief

" The NRC issuved its regulations in 1983 and EPA its
standard in 1985. In 1987. 2 US. Count of Appeals
ordered EPA 10 reconsider the siandard because of
unexplained inconsistencies with the Safe Drinking
Water Act Because of concerns sbout the workability
of the unprecedented standards Congress. in the
Energy Policy Act of 1992. directed the NAS to smdy
the issues and. by the end of 1993, to make findings
and recommendarions on “reasonable standards for
protection of public health and safety.” Within 2 year
later, EPA is 10 issue revised safery standards “based
upon and consistznt with” the NAS findings and
recommendations. "Such standards shall prescribe the
maximum annoal dose equivalent to individual
members of the pablic™ from the repository and “shall
be the only standards applicadle to the Yucca
Mountain site.” No later than one vear afier EPA
tsszmrewsedmdaxﬂs.chRCmusmodvaus
tegu!anonstobeconszstmanh moscmndm-dsand
with the recommendations and findings of the NAS
study.

Program Mission and Objectives

The program®s mission is:

to lead the nation’s effort to develop end cperate @
system for the safe and final geologic disposal of the
nation’s spent fuel and high-level radicactive waste.

To carry out that mission, the program seeks to
achieve four key objectives:

Timely disposal capability: © establish as soon as
practicable the ability to safely dispose of radioactive
waste in a licensed geologic repesitory.

Timely apd adequate waste saccepiance: w0 establish
the ability’1o accept waste from utilities on &
schedule. 2t raies and in ways that will permit the |
arderly operation of power plants and the efficient
conduct of the overall wasie management sysiem.

System flexibility: to ensure thar the program can
adapt 1o changing circumsances while keeping its

commitments.

Exterpal confidence: to earn and build in the external
scientific and technical community and the public the
leye!s of confidence needed 1o achieve the program’s
mission.

As it seeks 10 achieve these objectives. the program
must be conducted according to dues basic principles:

< Haman and environmental health and safety are
the program’s paramount concern,

« The program's scientific and technical work
mustbcof:hclughmquamv and the external
expent community and the public mast pemcwe
it to be so.

+ The program must be managed efficiently and
cost-effectively.

IV. NEED FOR AN ALTERNATIVE STRATEGY

mcpmgmm’ssumegyhasfocmedonmc

- achievement of 2 single larpe step no country has yet

taken — the licensing of a geologic repository
designed 1o isolate 70.000 metric tons of radicactive
wastes from the human environment for many
thousands of yexrs. Once the repository is hcensed.
the program would move 2s rapidly as possible to
build a full-scale repository and begin disposing of the
bulk of the nation’s entire inventory of spent foel
That srategy was edopeed when it was assumed that
the Federal government would be able to start
accepting spent foel from wiilities 2t an operating
repository by 1998.

The program carrently plans 0 decide on site
suitabiliry and. #f sxitable, submit a Beense by 2001 at
8 cost of $6.3 billion. If 3 license is granted by 2004.

@o1s
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the repository would begin operating in 2010 ar an
additiona! coxt of almost $3 billion.

The curent strategy assumes there is an wgent nesd
10 dispose of speat fuel. That assumption did. for very
different reasons, represent a common conclasion of
key suakeholders in the exiy 19805 when NWPA was
enacted. The nuclear indusiry and some oilities
sought 2 rapid disposal solution o preserve the
nuclear power option. The wtilities generally sapported
an exrly repository &s the means for removing spexit
fuel from reactor sites. Many environmental and arms
conuol groups favored rapid. safe and final disposal
of reactor spent fuel to prevent reprocessing. Most
eavironmentalists opposed any interim or extended
storage of speat fuel. .

Today. a decade afier the enacmment of NWPA, views
and circumstances have changed. Few. if any. key
stakeholders bebeve there is any wgent safety need
for final disposal of wasie. Indeed. there is a greater
sense today that, while we owe funure generations a
tlear disposal solution. we do not want to presant
them with anwthing irreversible or remediable, -
Reprocessing is imeconomic in this country and will
remain so for the foreseeable futre. Moreover, more
immediate proliferation concems have arisen such as
the control and disposition of former Soviet nuciear
weapons.,

Thus. our current swrategy rests upon an assumpdon
that is no longer valid. For very different reasons. the
program’s major stakeholders have expressed
dissarisfaction with its progress and performance.
Over the past several years. a rising chorus of outside
analysis and opinjon has called for changing the
course and conduct of the program.

Below is 2 summary of those extemna! criticisms and 2

discussion of the problems posed by the current
srategy.

Externa! Critiques

National Academy of Sciences. In 1990, the Narional
Research Council of the NAS issued 2 repont

" (Rethinking High-Leve! Radioactive Waste
Management®) conclading that *the U.S. {repositary]
program. as conceived and implemented over the past
decade. is anfikely to succeed ™ The report described
the U.S. progranu (incloding the ragulations as well as
DOE’s program) as “anique among those of all
rations in jts rigid schedule, in its insistance on

defining in advance the technical requirements for

every pant of the multibarrier system. and in its major
emphasis on the geological component of the barrier
as detailed in 10 CFR 60." The report wyed. instead.

Bois

2 more incremental. exploratory spproach — simitar 1o

that of Swefen and Canada ~ that does not assome
everything will go right the first time and that
employs conservative enginesring 1o increase
confidence and redoce uncertinty.

Nutclear Waste Technical Review Board. In a series
of reports since early in 1989. the NWTRB has urged
the program t0 parsue a robusy, conservative
esgineered barrier system © strengthen repository
safety and public confidence in thar safety. The Board
kas increasingly expressed frostration at the
D:pmmcm‘staﬂmmdoso.lnisSixﬁ:mpm.
December 1992, the NWTRE observed tha: DOE's
effort to “establish very demanding and unrealistic
schedules™ had led 1o schedule slippages and 10 “the
pcmcpdonlhalDOEisfaﬂingtomectpmgmmgoaLs.

. even though the schedule may have Binle bearing on

the nanwre of the sciendfic and wchnical work under
way". The NWTRB expressed its concemn that the
program’s “effon to rush 1© meet overly demanding
schedules could affect the quality of the wchnica! and
sciendfic work®, ‘

Congress. At a March 31, 1992 hearing of 2 Senare .

Enesgy Appropriasions Subcommittes on the disposal
program’s proposed bodget. Subcommines Chairman,
J. Bennea Johnsion and his colleagues setionsly
questioned the viability of a disposal program whose
costs continued (o escalate without tangible resulis 10
show for f. or evén the prospect of a favorable result.
They were clearly disturbed a1 estimared costs of site
characterization that had risen from $100 million in"

" 1982 1o $63 bilion now, and at the prospect that it

would cost that much simply to find out whether
Yucca Mounuin is 2 suimble site.” Senator Johnston
commented: ’Ih:mg:zrnismk::i;madsﬁzing.'

Task Force on Public Trast and Confidence.

At the end of 1992, a Task Foree on Radigactive
WasrcManagemmofﬁchecrum-yowagy's
Advisory Board (SEAB Task Force) issued a draft
seport concluding that the Deparoment’s civilian and
defense radicactve waste management activities had
“linke trust and confidence from any sector of the
public” and especially from the environmenml
community and the public interest groups. The repont
found that the civilian disposal program “faces
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sigrificantdy more obsiacles if it wanss 1o restore
custworthiness™ than docs the defense program.

Proposals for Storage Rather than Disposal

Some outside observers and analysis have concloded
thar, for various reasoas (costs are 100 high,

opposition and disTust 100 great), the current program
canoot succeed. They recommend halting the program
and pursuing other interim solotions such as storage at
reactors or elsewhere and other longer-term solotions
such as negotiated siting, reprocessing andfor
gansmutation, or altermarives 1o geologic dispasal.

- One stody claims that by waiting a 100 years or so

technological advances and other factors will make
disposal easier and cheaper. ‘

Others have proposed, as an aliemasive to the current
Program. that a “repository” be inftally licensed and
built at Yueca Mountain as an underground siorage
facility, with work and decisions on licensing it as &
repository 10 ocour Jarer over a Jonger period of time.

Contrast with Other Countries

Such independent bodies as the NAS and NWTRB
have urged the US. o adopt an approach that more
closely resambles the approaches of other countries
pursuing geologic @sposal. The NWTRB has pointed
out thaw. in significant respects. the U.S. approach
differs markediy from the approaches of most other
countries:

« The US. is alone in pursuing the rapid
development of a repository for early disposal of
the nations entire inventory of spent fuct from
CLITen! REACIOrS.

« The US. is alone in seeking 1 echicve ina
single larpe st2p the fust-of-a-kind licensing of &
first-of-a-kind 70,000 mermic tor reposhiory.

» The U.S. is the only counuy without & ¢lear and
approved plan for extended interim waste siorage
as an integral pan of its waste management
system. ‘

» Besides Germany, the U.S. is the only country
that does not plan 10 sely heavily on the
engineered barrier system for long-term waste
isolazion.

* The US. is the only coungy withour a research

and development program &t an gnderground
faciliry.

. A!!Prhucounn-itshaveamon: flexible
approach to licensing and focus on
direct safety goals rather tan on meeting
desailed “sobsystem™ requirements,

Stakebolder Views and Interests

In 2 number of public workshops and mestings over
recent years. the program’s stakeholders have. for
very different . expressed thetr dissarisfaction
with key aspects of our cumrent approach. Below is 2
trief summary of views key stakeholders kave voiced.

Coogress. Congress is deeply concerned about cost
escalation and the lack of results, or clear prospect of
results. The key Congressional comminees have
clearly stated that they expect Yucca Mountain to be
swdied and developed as a repository unless there are
major technical problems with the site. If there are
m2jor technical problems. they want 10 find oot
sooner rather than farer,

Utilities and Ratepayers. Utilities and ratepayers —
who fund the program in retmn for the service of
waste acceptance — both want an early-as-possible -
demonsmanon of disposal as well as timely Federal
waste acceptance of fuel stored ar reactors beginning
in 1998 a1 a predicwble and adequate rare. They also
want rigorous cost and management contols. The
utllities have raised the prospect of lawsuits if timely
waste acceptance does not occur. and the ratepayers
could refuse to continue o paying the fee.

Nevada Tbe State maintaing that it was unfairly
selected 2s the single site for study and thar the
program is proceeding to 2 predetermined result. The
State bas also said the site is Qawed and should be

* disqualified. The Statz wants more sites and disposal

alieratives 10 be considered: assurance that site smdy
is scientifically honest and sound and that any
sepository operation will be safe; some oversight and
conuol over repository development and operarion: bo
premamire commitment to the site that would

tmpact com jon shoold the ftory be
developed. Pt oy

Affected Countiss in Nevada. The affected counties
have & variety of points of view, but generally want to
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be swre that their views will be adequarely represented
and considered in program decisions.

The Noclear Indastry. The industry generally shares
the yulity and ratepayer concerns and seeks the
exrliest possible demonstation of disposal in order to
- preserve the noclear power option.

Eavironmental apd Public interest Groups. Many
environmentalists beBieve the program is
fundamenmlly flawed becanse of the process that
singled out the Yucea Mountzin site. They fear that
the preoccupation with schedules will compromise
safery and oppose an MRS becanse it could become 2
de facto repository. Some eavironmeatalists and
pablic interest groaps strongly oppose nuclear power
and see the waste problem as a useful obstacle 10
nuclear power. These have little if any interest in
making the disposal program work. Many
environmentalists. however. fully support peologic
disposal as essential for human and environmental
safety. For that reason. they suppont swingent safety

. smandards and & program that will achicve those
standands. These believe the coorent process may not
mchdiegcalofﬁna!andsafcdisposa!.'rhcyals?
criticize the program for not providing enough seTious
and sustained predecisiona! involvement for interesied
and affected pardes. A few groups have advocated
Stopping the program and sioring the waste
indefinitely while pursuing other solutions.

Independent Techrical Groups. The NWTRB has
praised aspects of the program. but has expressed
fundamental concerns about key parns of it They
believe. for example, we should place much greater
emphasis on enginezred barriers and on getting .
underground to find any clear disqualifiers as quickly
as possible. The NAS has found our-program and
regulatory approach far w00 rigid and grescriptive and
also believes stronger emphasis should be placed on
engineered bamriers.

Reactor States. Reactor States want spent fuel
semoved from their reactors and the costs of waste
management 1o be contolled. They have been
selarively silear aboar the program since NWPA was
pamd_bmsoxmmbcgimﬁngwjoinhtbcaiugmn
of the Federal government's failure thus far wo deliver
on its promise 0 provide a timely wasie management
system and 1o raise questions about the expansion of
spent fuel storage at reactor sites. They do pot wamt
reactors 1o become de facto long-tern Storage
faciiides.

Current Program Dlemma

The current strategy coald result in spending at least
363 billion and waiting yntil 200] before deciding
whether the site is snitable and whether o se=k 2

 License. Sixch a large “sunk cost” befare 2 decision on

whether the effart was worth it or not creates two
problems. .

First, it poses 8 buge investment risk. The
Congress, the otilities. the ratepayers sze the costs
contnuing to rise with the “resulis® continging to
recede farther into the fotore. They worry that we
might spend all that time and money ooly © find that
the site is not suitable or tha a licease is unfikely, If
that nurns out to be the decision, they would like o
sec it sooner rather than later. For the later it comes,
the more that investment will have been “wasted™,
Indesd. the program’s curent profile — high and
escalating costs with little er no clear progress to
Justify them - runs the risk of “pricing geologic
disposal owt of the marker,” as key program ’
stakeholders may decide to 2bandon the program and
shift to monitored storage instead.

Second, such 8 buge "sunk cost” poses the
problem of irreversible momentum, The State of
Nevada. some environmentalists and public interest
groups and others worry that. with so much time and
money invested in Yucea Mountain, the program
simply cannot afford to find the site unsuitable and
onlicenseable, even if there are good grounds for
doing so. They fear that in effect if not in fact, the
decision on Yocea Mountain has already been made.
Only the announcement of that decision is being’
delayed unzil 2001. ’

Morzover, in hinging everything on one distant "all-
or-nothing” decision poin: with no clear decision
points in between. and in proceeding 10 build and

aupperale the entire repository for rapid full-scale

disposal, the program is not designed o meex the
objectives of timely disposal capability, system
flexsbility or external confidence.

In symmary, the current strategy is not well saited to

- foesting either the program’s objectives or the

concerns of its smkeholders.
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The key question the program faces is how o develop a compelling case - supported by the scientific and
technical community and accepted by the public at large = that a geologic repository &t Yveca Moungin, if
the siie is foand o be fuitable. will be safe for thousands of years."That a repository will be safe for thar
length of time cannat be scientifically “proved” or physically demonstrated. It can only be predicted with

greater or lesser confidence.

alike.

—_

V. PROPOSED ALTERNATIVE STRATEGY

The strategy outlined telow does not require any
major legislative changes. By seeking 10 meet. if not
exceed. stringent and direct safety goals. it would
mest any regulations that are likely o emerge from
the aurrent process of NAS review and EPA and NRC
revision. It would more closely resemble the approach
recommended by the NAS. the Congressional Office
of Technology Assessment. and the Nuclear Waste
Techmcz! Review Board.

The proposed straregy would seek 10 mid the swin
problems of huge investmen! risk and trreversible
momentum that trouble the cwress program. It seeks
to achieve the exrly licensed demonstration of disposal
capabibity followed by phased repository development
and an extended period of testing and monitoring ©
confirm by actmal experience that the repositary is
working as planned. The program would only commit
0 spending additonal dollars on further work afier
previous work justifies moving on. Dollars wogld
follow clear decisions and resulzs.

SAFETY, REGULATIONS, AND "FROOF™

The U.S. approach 10 demonstrating safety has been to set and meet detailed preseripdve regulations that gre
only indirectly related to safety. The US. also places grear emphasis on comparing quantitative predictions |
of the performance of the repository against quantizative regulatory requirements. Other countries take the
very difierent approach of seekdng to mest direct safety goals — such as limits on the annual dose of
radiarion to the most exposed individual — and of relying more on feanrres that provide elear evidence of
safety than on quanticarive calculations. Two NAS smdies (1983 Waste Isolation System Pane! report and
1990 “Retunking” repons) found serious flaws in the US. reguiations and wged the adopdon of a direct ,
s:!e:ygmlsudwasadoselinﬁt.'chAShasa!soaiﬁcizedmcv.s.fmizsoverr;ﬁanczonandmisnseof
mathematical models and predicdons. Resting 288 or most of the ease for repository safety on such “black
box" caleutations o demonsurate safcry for many thousands of years stains scientific and public credulity

In 1990. the NAS convened asymposmm ofthc entities that comprise the radicactive waste community” to §
discuss the U.S. sepostiory Licensing requirements. Many felt that the U.S. regulations impose some
requirements and criteria that do not ensure real safety, that may force the program 10 spend considerabla
time and money on maners that have linie or notlung 1 do with real safety, and that may even prevent the
program from pursaing whatever paths can most increase real safety and confidence in that safety.

The program would first define a robost repository
safety concept that undergoes broad and rigorous
outside review, The program would then procezd
through 2 series of smaller, more incremental st=ps to
test that concept and study the “suitability” of the
Yucca Mountain site, with clear decision points along
the way w determine whether work should o should
not continue and. i it should. whether changes should
be made. Such an incremental approach would allow
the program either to abandon the effort as soon as
possible, or to continue and 1o build increasing levels
of confidence in the suimbility of the site, the safety
of the system, and the soundness of the program. The
pogram would continue to support the Negodator's
effort o find 2 voluntzer host for an MRS snd
pursee ahernatives such as Federal interim storage and

~ malt-purpose containers (MPCs) for timely

acceptance of waste from arifities. The proposed
strategy would emphasize the early development of
MPCs and of adequate surface storage at the
repository to accept spent fuel that an MRS cannot
sccomumodare o should there be po MRS.

10
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ELEMENT ]. EARLY CONCEFTUAL
DEMONSTRATION OF A SAFE
DISPOSAL SYSTEM

Rationale

- With the U.S. regulations gnder revision, the program
will have 8o clear standards to guide its efforts for at
least several years. This makes it imperative that the
program develop a sobust safety concept -~ that can
command broad support in the external technical and
sizkeholder communides ~in order 1o focus the site
characterization and repository development efforts
according 10 2 clear set and sequence of prionities.

The program has developed 2 wealth of information
and analyses to draw upon in faming such a safety
concept. Jts basic outline and elements are already
well known, What the program has not donc

well. and what the aliemanve strategy proposes. is 1)
to decide precisely which combination of naumxal and
eaginesred “barriers” it will rely on 1o demonstrae
thar the repository is safe; 2) to describe that
combination clearly and crisply: and 3) to submit that
description to broad external review. Such 2
descripGon, or concept, would then serve as the
widely understood and agreed upon “hypothesis”
whose validity the program would sesk to test. As
the resuls of such tests and other data and analyses
become available, the concept would be modified as
appropriaie (o reflect increasing understanding about
the best combination of barriers 10 use.

Such a concept would give the program a fum basis
for concentrazing on those feansmes of the naural and
enginesred system at Yueca Mountain that can. in
combinarion. offer high margins of safety and are
most knowable and d2monstrable a1 reasonable time
and cost. Mareover, developing 2 robust safety
concept that has wide technical and stakeholder
suppost and thar the broader public can understand
and approve may be essential 10 the suceess of the

program.

Whatever regulations eventzally result. merely
mesting their requirements by complex mathemarical
. calcutations and numerical analyses is pot likely to
generate ip either the technical commanity or the
pubbic the required confidence that the repository will
be safe. To build that kind of confidence. the program
must show thar the repository does more than merely
mezt 2 Jong Bst of detailed regulatory requirements.
It must show that the repository meets or exceeds

clm.suﬁageiumddimasafctysca!s.mdlha:ix
offers high margins of safety through a set of
demonstrable, multiple, redandant barriers — incloding

con;uvzﬁvcmgimcxing. .

- Such a condept would also give the program and its

stakeholders, its supporters and iits opponeats or
skeptics. a clexr and common understanding of the

case for disposal safety & Yucea Mountin that must

be demonstated. The early development of such g
concept would enable the NAS to consider it daring
its smdy of the regulations. and the NRC and EPA ©
consider it in revising thelr regulations. The concept
could also offer an ovezall context for preliminary
formal findings by the NRC on elements of the
licensing case before submission of the full license
application, ’

Steps

- A, Quickly develop a robust disposal safety

concept for Yucez Moustain that would meet
or exceed direct and stringent safety goals.

Define that set of multiple, redundant barriers — both
nanrral and enginecred — that (both singly and
together) are most demonstrable and offer high
margins of safety.

The basic concept of geologic disposal ealls for
placing highly hazardous radioactive wastes in a deep
underground mine behind & sequence of nanumal and
enginesred barriers that will reven: anything from
bringing them into contact with the human
environment in harmful forms or amounts. Water is
the main intruder the repository seeks to guard
against For that reason. repository bayriers are
principally chosen and designed to:

 Keep water away from the waste package
» Keep water away from the waste
o Keep any water that may ez a1 the waste from

caying radicactive elements 1o the human
environment in harmfu! forms or amounts,

In framing a robust safety concept. the program
would:

(1) Use multiple and redandant barriers. Given the
challenge of “predicting” safety for unprecedeated
timeperiods.ambu;ua!aymewo:ﬂdre!ym a

11
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sequence of &ifferent and separate barriess. To the
degree possible, none would depend on the other and
cach could independently assure the safety of the
repository for all or much of the time required. Each
succeeding barrier (or system of barriers) would come
into play only if, and 10 the extent. that the preceding
one should fall short. Taken together, all of the
barmriers. or barier systems, should exceed the safety
goals. The goals would be meteven if 2 few -
individua! barriers or an entire barrier system &id not
perform as planned.

(2) Focus on those site features that are most
demonstrable and Important to safety. Yucea
Mountzin has many fearures that could kesp
radioactivity from any fsolated wastes from causing

“human harm. The chatlenge is to seiect those we can

best understand and demonstate. Many featares that
may. in fact. be the most effective may oot be those
we can most readily understand and demonstrate.
Those feanmres will exist whether we can demonsuate

" them or not. and we can cite them 2s addidonal or

baclup safety elements. But we cannot base the case
thar seeks (o convince the wider world the repository
is safe on unknowable and undemonsirable feanres.

Fearures of the Yucca Mountain site that are
candidates for selection include:

. I_ow infiltration of water

= Capillary barrier 2t the Tiva Qnyonﬂ'owpah
Springs interface

- The fact that the sitz has been unsarurated for
millennia and is likely to remain s0

» Ready drainage through fracmures, which
assures that waste packages will not be
immersed in water

« Sorpton in the Calico Hills

« Marrix diffosion in the sanwrated zone.

' (3) Define 2 conservative engiveered system design

for the initial license (sez box on page 14). Weare
beuer able © predicr with confidence the futnre
behavior of things we enginesr than the foture
behavior of geologic systems. There will always be
unceriainties about the performance of ranral systems
that no 2mount of dara will reduce appreciably.
Indeed. new data ofien raise new questions whose

rmoluﬁonrequircsncwdamwiﬁchniscncw
questions. A censervative engineering approach. with
ambosx.loag-hvedwmpadmgeasnscmpm
is the most effective way o offset these ineducible
encerzinties gnd increase confidence in the safery of
a geologic repository.

A conservative design for the inftial license could °
include:

+ Robust shielded waste package t© excead
curent NRC requirements and provide seif-
evident retrievability (see box oo page 20) -

¢ Conservative initial thermal Yoad chosen to
mimmiu time required (0 d2velop a defensibie
boensing €22 L, el pucheaqes

. Dcsxmfmmtokwpuﬂnnngmaway
: ﬁ'omthemcpacugesandfacxhwcdmmge

» [Exiended ready retrievability (e.g.. design for
an exiended planned period of open operation).

(4) Select the best combination of natural and
engineered features. The program would make no
arbitrery distinction between nanral and enginesred
barriers. #s if one were somehow inherently *safer” or
“betier” than the other. It would. instead. seek to pux
together the combination of nanral and enginesred
feansres that would take fullest advantage of the
isolated saengihs of each. of what they can 2dd to
each other, and of ways they ¢an improve each ,
other’s performance. It would focus on developing an
overall repository system that the scientific
community and the broader public could. with

~ confidence. agree woald be safe. -

(5) Rely &s much as possible on nanwal end man-
made feamres that have apalogs. The NAS and
others have questioned the wisdom of resting the case
rartaposifmysafuyso!dym-mainlymmmplcx
mathematical predictions. They kave stated that the
most powerful arguments for confidence in such
mesmmcﬁumpmnungmmml
sitations where radicactivity has already been

: mﬁwmwmmmmvsadm

repositary engineering have survived intac, for long
time periods under conditions similar o those of a
fepasitoxy.

@Qo24
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(6) Include specific tustitotiopal features that add ©
confidence in fong tarm safety:

o Extended monitoring, pow required by law
(The Energy Policy Act of 1992. section £01)

o Statefiocal role in monitaring and in the
decision to close the repository

B. Submit the safety concept to broad review !:y
the U.S. and international scientific and technical
communites and key U.S. stakeholder groups.

« Publish & repont on the safety concept and the
tests neaded to confinn or refute its key
aspects. : .

« Ask the NAS, the NRC, the ACNW, the
NWTRBE. the State and countes of Nevada.
internarional groups. and others © review and
comment.

- Revise 8 appropriate based on external review

- Updae 2s required by new data and analysis
ELEMENT 2. EARLY SUITABILITY FINDINGS
Rationale

The current plan provides for periodic sujtability
reviews during characierization (be first being the
Early Site Suimbility Evaluarion). However. DOE
woald make only & single formal finding on overall
site suitability in 2001. The groposed aliermative
swategy woald cal! for earlier suitability findings 10
lower investment risk at each sage and. if the
findings e favorable. to increase confdence in the
safety of the site. To help ensure the credibility of
these findings. the program would provide for regular
review by exwermal experts. The program would
pursve one of several options o focus its original sie
saitability guidelines on evaluarng the single site &t
Yucca Momnzain, geacrally following the NAS
recommendations on the regulations in the -
“Rethinking High-Level Waste® report.

Steps

A Revise the siting guidelines to confarm with the
iment of the 1987 Amendments Act and the 1992
Energy Policy Actand with the NAS ~ -
recommendations.

B. Begin FIS scoping 2s 2 first step toward
evaleating the suftability of Yucca Mountain in
terms of the potentiat eavironmental,
socioeconomic and wransportation-related irpacts.
DOE would evaluare guitability ander the
guidelines gs pan of the EIS process.

C. Develop 2 process for regnlar external peer
review. DOE csed an external peer pavel to
review the injtal Early Sie Suitability Evaluarion
report. An '0agoing pROCesS to continae such
review would be esmablished.

D. Make an early determination of suitability
(higher-level findings) on the pre-closure
guidelines and certain post-closure guidelines
after completing the first major excavation of the
Exploratory Smdies Facility (e.g-. narth-to-sogth
*loop"completed. or single drift in the Topopsh
Spring unit). This would address preclosure
radiological safety: ease and cost of repository
siting, consguction. operation, and closwe: and
ceniain posiclosure guidelines that do not require
compietion of all planned underground tests (e.g..
climate. erosion. tectonics. and  human
interference/nangal resources).

E. Prepare 2 preliminary comprebensive site
suitability report

» Address the revised sitng guidelines and the
potendally adverse conditions of NRC's Part 60

« Issye the repont for broad external review and
comment . .

» Sgbmit the repont 1o the NRC for formal review
and 2 preliminary finding: along the lines of the
“preapplication site suitability review of site
suitability issnes” ander Appendix Q of 10 CFR
50 dealing with reactor licensing.

F. Prepare final suitability review and finding for

site recommmwendation

13
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RATIONALE FOR A CONSERVATIVE INITIAL SYSTEM DESIGN

Current Plan: The axrent plan for repository development has the implicit objective of disposing of 70,000
tons of spent fuel in the repository as quickly as possible. This requires construction of full-scale waste
handling buildings and underground disposal rooms as soon as possible afier NRC grants the construction
authorization. Because the system (waste package, surface and undérground facilities) developed for the

i license applicarion is expected 1o be esed for the entre 70.000 tons, design efforts emphasize mazindzing

| operational efficiency and minimizing wtal system life cycle costs The goal of ramping up to fall-scale
disposal quickly beginning in 2010 allows no time for a period of small-scale operarion so that the full-scale |
system can be designed based on operating experience, and the results of design tests afier initial waste
emplacement. Instzad the system is optomized up front to the extent possible using extensive analyses based |
on available information. and inidal small-scale operarions begin afier the system design has already been
locked in. While technology improvement (e.g.. better waste package materials) is anticipared, the plan is
| not explicidy structared o take advaniage of such improvement.

| Alternative Approach: The proposed straegy adopts 2 very different approach that is more typical for a

new technology. Initial disposal would begin with small-scale operation using a conservative system design.,
and the full-scale sysiem would be designed based on experience with the conservative design. To provide a
basis for key parts of the aliernative smtegy (e-g.. early publication of a "safery concept”. and early
suitability findings), and to allow small-scale disposal earlier than would be possible with the current plan
for- full-scale operation. & conservative injtial concepual design would be developed quickly. The objectives
of the conservative design would be:

(1) © be widely viewed as workable. ‘

(2) to reduce the time required for Advanced Conceptual Design by limiting the alternarives that have
_ to be evaluaied and compared.

[ (3) 1o reduce the time required 1o collect site data needed 10 design the sysizm and prove sysiem

| (4) 1o reduce debates on technical issues during licensing.

(5) 1 lessen the chances that the design will have 10 be changed becauss of problems encountered in
licensing, and l

| (6) 10 maintain flexidility for foture improvements.

1\ mnnnmgpmpaedtotalsymEfecydem(whdzwmﬂdbeappromifﬁudmgnwen:expecwdm ;
| be used for the full 70.000 tons of spent fuel) would nof be a primary objective ar this stage. A key fexture
.‘ would be “over design™: dxcdch‘bcmeuscoflmgcdmglsafwfanmmavmdhamgmmfadmﬂed
| site dara that could suppont use of lower safety factors. “Fhis approach may require, for example. Emitarions
¥ on the amount of wasie in each waste package or the tofal amount of waste that conld be emplaced in the |
} repository. lbesyaunwwldbeopmued(formea!taCtmm)qﬂadmmmMa |
hmbkd:spom!wnwpteﬁs&mdupmmhmbemgmadusmnmmhummptmwwed 1
i techm!ogy(cg.bwuwascpadzgcmmma!s)thmmghtbwomcamﬂab!cmmefnmreemldbc

manmwda:maxmgc.

l
E
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ELEMENT 3. FORMAL PRE-LICENSING NRC
" REVIEWS AND FRELIMINARY
FINDINGS

Rationale

The NRC has never before licensed 2 repositary to
safely isolate radicactive waste for periods Jonger than
recorded haman history. Because there are no
precedents for this liceasing decision, there is 0o clear
understanding of how moch dara and analysis will be
required to give the NRC “reasonable assorance® that
the repository will function properly over such

~ periods. The current Site Characterization Plan
mmeﬁmwunmcha&maﬂdm
daw that might be nesded and provide it in the license
applicarion, before there is any formal indicarion from
NRC 2bout what level of "proof™ of performance is
required. This andcipatory approach could involve
the investment of billions of dollars in characterizarion
and farility design before the NRC is asked even
begin formal consideration of licensing arguments.

Earlier formal NRC reviews and findings ere needed
Jor two major reasons:

1. to more effliciendy focus site investigarions and
design efforts on those issues that are clearly
identified by the NRC as cenmral to developing
“reasonable asqurance ® and

"2, 10 kase increasing investments in the site oa
extermally-validated increases in the jevel of
confidence that a repository can wcussfuuybc
dcvelowd and Leensed.

The current issue resolution process is intended to
produce exlier focosed interactons and findings

:hmugh submission of Topical Reports to the NRC for
review, bin these are il informal. -~

Steps

A. Formalize the current fssue resolation process
throagh seeking formal Preliminary Safety
Evaluation Reports (PSERs), recognizing that oo
issue will be "closed™ frrevocably even in the
actual Bicensing process. Essues for formal review
w0 be added in the proposed staregy include:

« Preliminary siz suitability review (above)

« Long-term perfarmance of conservarive waste
packages - a multi-purpose container design
and 3 disposal-only design (sce box on page:
20).

B. Use these interactions as an indicator of
convergence to 2 smtble safety demonsuation
for the Gicense application

In the current plan, the schedule for the license
application is driven by the schedule for completion
of the full suite of tests identified in the Site
Characterization Plan as possibly needed for the
Licensing process. Io the proposed swategy DOE
would proceed with a ficense application 2s soon as it
became clear through formal imeractions with the
NRC:that a reasonable case for overall compliance
could be made. The need for additonal analyses and
dar woald then be determined as specific issues were
idendfied in the licensing process.

ELEMENT 4. EARLY WASTE PACKAGING

RESEARCH AND DEVELOPMENT

(R&D) FACILITY
Rationate

The current program has no explicit provisioas for
fabricating and testing waste packages and sealing
techniques before licensing. No packages would be
available for in siru waste package tests catied for by
the NRC undl a packaging facility has been built at
the repository. Further, there are no plans for an
ongoing R&D program during the operationa! life of
the repository 1o improve on the initial waste package
design or to develop special packages (if needed) for
the many different types of spent foel from defense

activities that might uldmarely require direcr disposal.

In the proposed siategy, a waste packaging R&D
facility would be developed as early as possible. This
facifity could also be used 0 sea! the iniGal mafti-
purpose urits for disposal (or verify seals done ar
rexctors) and. if appropriate, Joad and seal some
repository-only disposal packages. This would produce
conformatory data for the Ecensing procesding and a
small number of packages for initia) emplacement in
the repository for design tests afier Beensing, The
facitity would bave the flexibility to handie & range of
waste package concepts and sizes so that it can be
used during repository operations 1o develop improved
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waste packages for the “optimized™ system and any
special-purpose packages that might eventally be
peeded. Initia} operation woald focus on the MPC, the
disposal-only spent foel package, and the defense
high-level waste package.

Steps

A. Develop a suitable R&D facility. This might be
done quickest with 2 pew facility or modified
existing facifity away from the repository site, if
a sfie and adequate resources are available, If
not. it conld be done gs part of the pilot-scale
packaging farility a1 the repository (sec below),
although this would delay operation undl afier
the conswuction authorization ford:_creposhoxy.

. Begin cold tests with waste packages as soon
as ipitia! versioas of an MPC and a disposal-
only package are gvailable. 10 provide sealing
dana for the inftial Licensing proceeding.

Begin operating with live waste in time to
provide confirmatory information for the
inftial operaring Geense and w pacl'age a small
quanury of waste for emplacement in the
repository for design t2sis 2s soon as possible

~ after NRC grants the conszruction authorization.

ELEMENT 5. PHASED DEVELOPMENT OF THE
LICENSED REPOSITORY :

Ratiogale

Current plans for repository development focus on.
ramping up to full scale disposal (3.000 tons per year)
quickly afier a construction authorization is granted.
This requires constuction of two full-scale
underground disposal sooms and a 3,000 tonfyear
mcmckagingfaﬁli:ybcmeRCgrams
petmxslon © receive and eroplace any waste in the
repository. This approach maximizes the stakes in the
very first Bicensing siep by soggesting that once NRC
gives an initial go-ahead. POE will put 70,000 tons of
spent fuel into Yucca Mountain relatively quicidy. It
also requires the additional Investment of abont six
years (and several billion dollars) afier the
coasuuction amborization before the NRC decides
whether to allow the repository to operae. Thatis. a
muls-billion dollar waste packaging facility is built
before the NRC has finally approved the waste
package fself (along with the site and other
engineered feangres of the repository) far acnual

@sposal. The proposed staregy would follow a
phased approach thar focuses on an exdy
demonsration of small-. -scale Bcensed disposal using

* the conservative system design, and defers

conszuction and operation of a full-scale disposal

- system. This would allow the initial demonstration of

Licensed disposal years earlier than wouldbcpom’b!c
under the curremt approach. and permits improvements
in technology based on operating experience 1o be
mcoxporamdinthcfun-salcsyswndwgu. In this
approach,there would be no acceptance end

emplacement of live waste in the repository und! gfier
NRC grants permission to recetve and possess waste
(see box on page 17), which would occur az the same
time es receipt of the consvuction quthorization.

Phased development wouald meet the | program’s
objective “to establish as soon as practicable the
abnhtytodxsposcofmdxaacuvemcmueposxm
licensed by the NRC.® At the same time, it would
reduce the investment in the site before NRC
approves disposal and th:reby aliay concems aboat
premanoe imeversible commitments.

Inthcproposedstm:gy DOEwwldapply fora
construction authorizatioo for a full-scale repositexy
using the conservative system design, but with 2
phased development and emplacement plan that
allows for p license amendment to #dopt an optimized
design before going to full-scale operation. This
spproach differs from proposals to seel an initial
license for disposal of 2 small amount of waste (e.p..
several thousand tons) using an “optimized™ sysiem
design. and 10 reurn for one or more license
amendments to allow emplacement of larger amounts.
In the aliernative discussed here. the initin! licenee
applicaion would sperify the tota! amount of waste
thar could be emplaced in the repasitory using the
conservative design. This amount might be less than
70,000 tons (if. for example, a low heat koad is pant of
the conservative design.) DOE would sesk

- permission (0 emplace that tota! amount into the
'szlbcwmvmvcdmgn.bmwaﬂd

recognize clearly the intention o sebk a Beense

“amendmen before the full amount had acoxlly been

~-emplaced. 10 allow use of an optimized design which
might involve a larger total disposa! eapacity.

16
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4 WHY WE REJECT PUTTING WASTE
| IN A REPOSITORY BEFORE A LICENSE

| In developing the proposed strategy. meTasLFomeconsxdmd suggestions that small amounts of spent fucl

| be emplaced underground at Yucca Mountzin before Bicensing w0 provide operational experience and dan for §
} liceasing. The term “phased licensing” is ofien used to refer to some version of waste emplacement before
| NRC centifies thar disposal requirements have been met. Cunent plans eal for no tests with radicactive
mm!smﬂwmbcforcabmand.thus.tornodmonopcmomli.mtsm'large-sa!cmm
effects undl after 8 License.

The Nuclear Wasw Policy Act recognized the potential value of prelicensing tests with radioactive marerials
| in rwo ways. First. it authorized use of up 10 10 tons of spent fuel during characterization, if the NRC

| centifies that is necessary 1o provide data for licensing. Second. it anthorized. for & period of time. a Test

§ and Evaluation Facility in which up to 100 tons of waste could be emplaced in 2 fully retrievable mode

| without an NRC Beense. but with ednrinuing NRC review.

In deeiding whether 10 recommend cmplac:mem of waste in the repository before licensing, the Tesk Force
weighed several factors:

1. Dar from early test emplacement would be useful. but not necessary for Bicensing. The Site
Characterization Plan (SCP) did not include such tests. although NRC staff urged DOE 1o include "in
sits waste package tests to obtuin the dara nexded o verify waste package performance ar the time of
a license application”. (Comment §2, 4-68) The data needed to verify Initial predictions about the
impacts of intoducing 2 lerge heat load into the repository can be obuained by confirmatory testing
afeer a License, DOEcu:anIyplantomhcal:rlzststoobmnd‘ucdaxanmdcdforhmnsng

2. Full radiation controls would have 10 be unposed underground. thus significandy increasing the costs |
of characterization without & sufficient offseming benefir,

3. Legiskative amendments could be required.

4. DOE’s discussions with stakeholders of pre-licensing emplacement options have made clexr that many |

I regard them as simply camouflage for &rying to begin disposal before demonstaring its safery.

[ For these reasons. meTaskForcedcadedmwpomnnaneneﬁsofmﬁccmgwmemplawncmdo
| not exceed the financial and instttional costs. Instead . the proposed aliernatve sategy calls for limited ;
emplacement as soon as possible after licensing 1o allow earlier initiation of small-scale design coafirmation
K wsxsandammgmdual buﬂdqufunosmlcunplaommlmnuwmwnp!md. i

Steps ' , > Design testing wsing 2 small amoont of

waste packaged at the waste package R&D
A. Small-scale disposalmh amnservauve facifity (see discussion above.)

usumdmsn » _
, NRC regularions (10 CFR 60.142) call fora

This involves very small inigal emplacement to program of design wsting — “in gito testing of such
injtiate design confomarion tests soon after the features as borehole and ghafi seals, backfill. and
construction authorization, followed by thermal interaction effects of tbcwasmpadmgts.
emplacement at an increased rate (bot sull small backfill. yock. and groondsvater..” This program is
compared ©o full-scale) once a piot-scale packaging 0 begin “as early as practicable” in the wlyor

€acility bas been built. -developmental stages of construction.”

17
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To allow initial icensed emplacement for design
mngasmnsposﬂ:lenﬁstheconsnwm
authorization. the apphcation for a constuction
aothorization would also include the applicarion for
pemmission to receive, possess, and dispose of
waste, thus accelerting the application for an
operating License by about five years. The NRC
regulations atready allow NRC to grant a license o
seceive and possess afier it finds thar construction
of the starage space required for iuitial operation
{undefined] is substantially completz (10 CFR
60.21(a)}2)]. The current plan is to use this
provisioo o alow disposal to begin afier
constrocting full-scale surface facilities but only 2
poron of the underground facility (two full-scale
disposal rooms): construction of the rest of the
underground disposal area would proceed in parallel

" with waste emplacement over the entire life of the
repository. Constuction of these surface and
underground facilities. rather than any specific
provision of the regularions. produces the six yexr
lag betwesa the ¢construction autharizasion and
operating license in the current smategy.

In the proposed strategy, DOE would simply reduce
the amount of starage rea planned for initial
operation, and use the waste packaging R&D
facility 1w prepare the packages. A small
experimental drift for design esting would be buikt
quickly afier the consuction anthorization, and 2
small amount of fuel (e.g~ 100-500 tons) would be
emplaced as soon as NRC grants permission to
feceive and possess waste.

- Piot disposal using a pllot-scale packaging
faciliry buik ar the repository as soon as the
coastruction authorization is granted. This
would provide operational experience aI a

* much larger scale than the design tests. and
is a logical intermediate s1ep berween those
tests and full-scale operarion.

This involves a modest modification o current
plans (described in the SCP) © construct both pilot-
scale (400 MTU/year) and foBl-scale (3000
MTU/year) wasts receiving and packaging facilities
(Waste Handling Buildings I and II), with the
smaller facility beginning operation severa! years
before the larger. (At the start of operations, the
small-scale facility accepts spent fuel Afier the
targe facility begins operation, the smatier facility is
dedicated o receiving and packaging spent foel oot
requiring consolidation and defense high-level

waste.) Since the cumrent approach has the two
baildings construcied in paralie! after the
construction authorization, with the small facility
coming into operation a few years ahead of the
Iargeonc.macnsnooppommltytomﬁmmﬁm-
sca!edwgnbasadonopmnmalupmmwh
the small facikity. The phased development
approach simply involves deferring design and
construction of the large-scale facility until
experience is gained with pilot-scale operasion,

Repository surface facility design efforts would be
focused on designing Waste Handling Building L
DOE would defer as much of the detailed design of
the full-scale facility (Waste Handling Building )
as NRC will allow, recognizing that any design
described in the initia! license application is likely
to be modified ttoough a Beense amendment. Pilot
scale disposal of both spent fuel and defense high-
level waste would begin when Waste Handling
Building [ is constructed. Afier severa! thousand
tons were Joaded. some would be removed 1o prove
rerrievability, The facility would also service on-site
surface storage of MPCs accepted from utilisies
before emplacement.

B. Full-scale disposal with "optimized™ design

Whenever future decision-makers decide to proceed
to full-seale disposal. the sysiem desien would be
opdmized based on completz informaricn from
characterization, icensing, and small-scale operation
and monitoring, DOE would then complete the
design of a full-scale packaging facility appropriate
for the optimized system design. and seek 2 license
amendment for constuction of the packaging
facility and use of the new sysiem design (e.g.. new

- waste packages dnd higher thermal loads.) Upon

receipt of NRC authorization. DOE would constuct
the packaging facility and proceed to full-scate
operation. The repository would be designed to
allow it to remain open and monitored for an
extended period to confirm ¢hat it is performing as
expected before 2 decision on closure. Extended
regievabifity would be sobject to NRC approval. as
provided in the NWPA (sec. 122).

18
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" ELEMENT 6. SEPARATING WASTE

ACCEFTANCE FROM -
REPOSITORY LOADING

- Ratiopale

Under the cumen: plan. afier the repository begins
operation DOE intends to meet its obligatons 10
accept waste from utilities through large-scale
emplacemeant in the repository (3,000 tons per year).

_Interim storage &t a Federal storage fcility is

intended only to provide enongh eapacity to allow
adequate acceptance until disposal begins. The more
gradua! repository Joading plan in the proposed
disposa! begins in order to mest acceptance
obligations. Unless that storage can be provided.
utilities and regulatory oglity commissions may be
reluctant to accepe a lower rate of disposal.

NWPA limits the total siorage capacity of an MRS
to 15.000 tons of spent fuel, an amount that might
not be enough o aliow adequare waste acceptance
with more gradeal disposal It is not clear that an
MRS host will be found willing to accept 2 larger
o) MRS storage capacity, although Gmiting the
increased storage 1 the pedod after the repositary
has been licensed could allay the concem that
expanded storage would become a de facwo
repositary.

A conservative system design would include
adequare Surface storage capacity &t the repository
to allow remrieval of waste that has been emplaced
in the repository. This eapacity could also be used
as 2 backup 1o Federal storage facilices 1o help
ensure continued adequate waste acceptance. The
early development of MPCs has the potendal of
greatly simplifying the suface facilities needed for
storage (see box on page 20.) '

Steps

A. Seek approval for MPC surface storage &s
$00D as initial small-scale disposal starts. K
such storage is required o be avaitable when the
fnitia} emplacement for design tests begins. DOE
could sesk a Limited Work Anthorization
a.WA)tobcginpmparaﬁmofﬁfcsmﬁm
storage pads before the consucton
authorizarion for the repository underground
facilities.

March 31. 1993

B. Use the surface storage capability to
demoaostrate retrievability of some waste

packages. .
C. Irnecséry.me surface storage to
complémest storage at other Federal facilities.
VL. MANAGEMENT AND INSTITUTIONAL
INITIATIVES

Anymr.egy.nombowweilmcdvad.m‘ll
f£ail if it is not also well execoed. It 'will also fail if

‘it is not cxried out in 2n open and inclusive

manner.

We also believe that the program eannot suecesd
unless it can build greater confidence and credibiity
in the outside world. To baild that confidence and
credibility, the program must not just seek. but
ensure, as & regular and integral part of the way it
does business. the belp and involvement of the
external scientific and technical communiry and of
the interested fnd affecied parties.

A. Conduct ap independent management
~ review.

The proposed alizrnative swategy seeks to focus the -
program’s resources far more efficiently ypon the
steady achievement of the capability for safe
disposal. Jts success will require some fundamental
changes in the program’s management style and
sTucwre,

Of paricular importance is the management of
scientfic investigarions to ensure that they are

" focused on the timely and efficient resolation of

questions that are important o determining site
suitability and disposal safety.

“The NWTRB and others have cafled for @ thorough
.independent review of the program’s organization

#nd management We believe such a review is
essendal,

19
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ROLE OF MULTI-PURPOSE CONTAINERS

As pan of an inidarive 10 provide interim storage untl the repository is available. the DOE plans 10
investigate and, if warranted. develop 2 multiple purpose and standardized contaiter system (the multi-
meccmainc.mmfwmfnelmipnmmge.mmd&spoalmﬁs intended w
minimize required handling of spent fuel assemblies. provide more efficient storage a2 nuclear plant sites or
Federal sites, and possibly reduce tota) system costs. This concept has the potential for providing a robust
disposal package that could be easily stored on the surface a1 the repository until emplacement for disposal.

The MPC concept would be integrated into the alternative approach as follows:
A. Include 3 MPC-based waste package in the conservative system design

- As part of the MPC initiative, develop one version of the MPC concept that eould providz a robuse.
self-shielded disposa! package that can be stored easily on the surface at the repository with minimal
surface facilities. The "mult-purpose unit™ considered in DOE’s initial MPC analysis might serve this
purpose. (A muld-purpose unit combines an inner MPC designed (o serve as the corrasion-resistant ;
barrier for disposal. with 2 multi-purpose shielded overpack that provides a corrosion-allowance barrier: |
the simplest MPC concept does not take disposal credit for the MPC itself, and assumes that this |
function would be performed by an overpack optimized for disposal and placed on a: the repository
packaging faclity) Even if such a2 package proved unacceptable for disposal as-is. it might sill be
usable as 2 dual-purpose transporation/siorage sysiem that woold allow fue! 10 be stored ar reactors,
shipped to the repository. and stored there undl ready for packaging for disposal,

B. Allow for possible use of a different or modified package if the MPC-based package proves to be
unacceptable for disposal as-is -

o In parallel. davelop 2 shielded disposai-only package as 2 backup: if possible. design this package to
accept the MPC in the event that it is comparible with, but not sufficient for. the required disposal

performance.

« Use the packaging R&D facility to develop techniques for transfesing fuel from the MPC-based
package 10 the disposal-only package.

« Design the pilot-scale packaging facility with flexibility 10 handle any of the altzmative packages: afier |
NRC approves a waste package, complete the design of the fall-scale waste handling building. _

| C. Use both the MPC-based package and the disposal-only package iv the Gisusing strategy

» Use both designs in the sobust safety concept

« Evaluate the expected disposal performance of both package designs, prepare 2 Topical Repon on each |
one that appears suitable, and sezk & PSER from NRC on each to get an early indicarion about possible
problems in obtaining disposal credit for the multi-purpose unit or in proving the Life of either. =

D. Use the MPC-based package vl’orsnrfact storage &t the reposrtoryafuhwmddxspos! begins, t0
,memmmUm%nmy.mmpwmmmwm.
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B. Institutionalize a systematic process for
interaction with the external scientific and
technical comwanity.

. The likelihood of successful Licensing will be

increased if the external scienrific and technical
commanity () see that DOE's work meets the highest
scientfic standards, and (2) either generally agree
with DOE’s position on technical issues or believe
thar any leve! of disagreement that exists is the son

_that is normally to be expected in sciendfic endeavars

rather than the result of poor technical work by DOE.

degree of pmof'ofttposzlm'ypu'fmnaxu
will ever be attzinable, .

@) Nuoctlear Waste technical community at large. :

Toamummchahcnmmnentmsxsumcumc _

of licensing, the program nwdsasystmncmezy
for engaging the external scientific copmumity ib its
work before licensing. There should be three general
focal points for this swategy:

.= Exising scientifichechnical groups charged
with reviewing aspects of the waste program:
‘the NWIRB. the NRC's Advisory Commites
on Nuclear Waste (ACNW), and the NAS
Boxrd on Radioacove Wasie Management
(BRWM).

« ‘The nuclear waste technical eommurury ar
large.

« The rest of the scientific and technical
commanity.

(1) Existing technical review groups.

If the NWTRB. the ACNW, and the BRWM generally
believe that DOE"s work is sound, it will help in
licensing; if one or more of them is of the opposite
opinion. it could create  problems. Measures ©
engage them more systematically include:

'i'hisgmuf)isa!rwymmblyweninvolved.

(3) The rest of the external scientific/technical
commnnity

Thiseonunumtymay have the greatest impact on the
most members of the general poblic. Measures 0
eahance program credibility with the external
scientific commaurdty could inclode:

« Presenting papers and panel discussions at
< sciendficfizchnical society conferences.

» " Publishing papers on key scientific issues in ﬁ;e
general scientific literamre (rather than in
nuclear waste-focused journals),

» Expanding “ust of expert scientisis from
outside the program to review and critique
denailed aspects and 10 provide additional
professional judgment.” as recommended by the
NAS “Rethinking” report.

+ Crearing 2 scientific advisory body for
OCRWM drawing on outside experts.

C. Establish a Stakeholder Advisory Committee,
reporting to the program's Director. under the
Federal Advisory Comminee Act ~ as DOE's
Environmenta! Restorazion and Waste Management
program has already done. The membership should
be both talanced and fully representarive. and the
group should be supported by adequate staff and
resourees. : .

« Providing periodic bricfings on the sams of . The program bas, on an ad hoc basis. convened

key issue resolution efforts and of key sciendfic
qosﬁomwua!wmeﬁwdngesc.

. Requesnngmatmeymewwpmlm
white papers, ese. '

. Invmngsa&pamdpanmmwmbhopsonkey
fssues g, performance assessment
(modelling, scenario selection).

» Asking the BRWM 1o extend thetr work in the
“Rethinking” repant on the subject of what |

sleeholdagmnpsmsa:kmwncwsmmm
strategies. but has more commonly deah with
stakeholders separately. The estdblishment of a
standing advisory commines would enable the
program to make far more efficient and effective nse
oftb:talmtsmdidmofmmldm!dcts.ny
anploymgmcbagrouptsd:cpﬁnci;nlvemclctar
interacting with fis stakebolders coBectively, the
program might be able to focus its own resomees
more effectively than is possible with & myriad of
individual interactions gnd at the same time avoid the
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perception that it regards some stakeholders as far
moreimpomntdmothas.

mmmmddabomscmmcplaxmg
process 10 the same level of visibility and imponance
as the Five Year Plan process used by the
Environmental Restoration program. The plan could
be issged anmnlly or biennially as a public docament.
It would present ahernatives cwrently ander
evaluation and seek comment on them. and would
also describe strategic decisions made since the last
plan. The Advisory Commitee could serve as a forum
for developing the plan and as 2 vehicle for seeking
wider review and revision on the basis of that review.

VIL. PUBLIC REVIEW PLAN -

External Review and Coosensus-Building

The Board on Radioactive Waste of the National
Research Council of the US. Nationa! Academy of

Sciences would be an gppropriate expert group 10
feview the new program strategy. ~ As part of the

h mvncwprm the Board could provide an
- oppormunity for external parties o present their views

on the alteative srategy. DOE could ask the Board
to address the technical merits of the aliernative -
staregy and its chances for success.

Simultaneously, DOE could ask for review and
comment by the Nuclear Waste Technica! Review
Board and the Nuclear Regulatory Commission’s
Advisory Commines on Nuclexr Waste,

To buitd broader consensus at the same time. DOE
could conmact with 2 respecied. impartial pational
consensus-building group to conveae one & more
stakeholder forums. Stakeholders woald be asked to
review the altermatve strategy.

In parallel, wide public review conld be sooght
ttoough 2 Federal Register notce and comment
period

VIIL NEXT STEPS

This report proposes an ahternative strategy thar could
serve as the basis for exeensive public discussions o
find out what straregy comes closest to representing a
broad consensus of sakeholders. Thus., the first step
toward "implementing® the proposed strategy is ©
undertake the external review process outined eartier,
Should that process demonstrare thar this szategy, or
some improved version of it, represents the approach
thar best meets stakebolder concems and the
program’s objectives, the program wib need 10 take
several specific steps 10 umn the syawepy froma
conceproal description into a progam approach that
canannanybcmedour.'l‘hoseswpsmcludc.

1. Develop the robust safety concept. The program
would quickly form an independent group of
experts o develop the safety concept over 2
pesiod of months, At the same time. the program
would develop an explicit plan for broad review.

2. Do a "critical path™ analysis to 1) idendfy those
actions and accomplishments that pace the
program’s schedule, and (2) ensure that program
plans and resources are applied consistendy to the
critical activides identified in the analysis.

3. Do a schedule and cost rebaselining 1o determine
the defailed cosis and umcmbles the aliernative
soategy would entail,

4. Identify all interim milestones and organize the
program to achieve them.
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Appendx A Appendix B
Task Force Charter Program Work ou Afternative Strategies

Senator ). Bennen Johnston. Chairman of the Senare

- Comminzee on Energy and Nanmal Resources, sent &

December 10, 1992 leter asking former Secreary
James Waikins for informarion on the Deparunent’s
plans for disposing of spent nuclear fuel and for
beginning 10 receive such foel from utlites by 1998.
Secretary Warkins seat Senator Johnsion 2 December
17. 1952 lenter outlining the Deparunent’s plans for
ensuring the timely receipt of spent fuel 1o 2 Januxry
12, 1993 leger to Senator Johnston, Secretary Watkins

described the Department’s plans for disposal of spent

foel ln tha fetter, Sectetary Watkins said the
Department was investigating an alternative disposal
strategy and would “provide a concepunal revised
strategy for public review by April 1. 1993".

At the request of Under Secretary Hugo Pomrehn,
Lake Barrett, Acting Director of the civilian
radicactive wasie program. set up an ad hoc task foree
o meet Secretary Watking commitnent o provide a
revised swategy for pubbc review by April 1, 1993. In
framing that sraiegy, the Task Force was ot

« Evahmte methods of shie characterization.
design. and bicensing

- Critique cxrrent schedules and suggest legislative
and regulatory modificadons

« Evahmie methods for early initial demonstration
of fina! disposal in a suitable licensed-repository
while recognizing the first-of-a-kind challenge of
providing final confidence that the system will
perform as required over geologic time periads

« Explore methods which call for sequental.
logical actions in which early emplacement is
but one step in & series designed o provide
ultimate safety assuwrance

« Define and evaluate options for "phased
Bicensing”.

The strategy presented in this report reflects the
extensive analyses of aliernarive strategies thar the
disposal program has done over the past four years.
Those analyses inclode:

* The 1989-90 "Stategic Planning Initiatves”
stwdy. Starting with a series of workshops in the
summer of 1989, the program developed 2 set of
strategic options for redirecting the program.

« The 1989-90 *Altemnarive Licensing Strategies”
stndy. Drawing in pant on the *Strategic
Planning Initarives” work, the program
evaluated 2 wide range of licensing options that
could shorten that eould shoren the repository
schedule by more than a year, while mesting all
health and safety requirements.

= The 1990-91 "Options for Overcoming Barriers
to the Success of the High-Level Nuclear Waste
Management Program® analysis. As pan of the
develop of the National Energy Strategy, the
program assessed the key barriers to program
success and options for overcoming them.

» The 1990-91 “Srrategic Principles” effort
Starting with several stakeholder workshops
discyss both strategic principles for guiding the
program and options for shaping iz. the program

- developed a draft amendment (o its 1985
Mission Plan.

» The 1992 "Alternative Concepis™ analysis. -
Starting exrly in 1992, the program conducted an
iniensive effort — building on the earlier work —
to identify and evaluate alternative srategies o
beuer meet the program’s objectives and address
stakeholder concemns.
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