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MESSAGE FROM THE DIRECTOR

MESSAGE FROM THE DIRECTOR

BACKGROUND

In December of 1994, as the product of an extensive review of the Program, consul-
tation with a broad spectrum of stakeholders, and a comprehensive strategic planning
cycle, we published the Civilian Radioactive Waste Management Program Plan. That
plan outlined an approach to accomplish the principal objectives of the Program with
reasonable target dates and at substantially reduced cost compared to earlier esti-
mates. It remained, however, within the statutory and regulatory framework govern-
ing the site suitability process for the Yucca Mountain Site Characterization Project
and preserved the programmatic expectations and definitions that had evolved from
that framework.

The Administration proposed the new program approach in its Fiscal Year 1995 bud-
get request and the Congress approved the funding for the first year of the Program, a
37 percent increase over the previous fiscal year. Utilizing the Fiscal Year 1995 fund-
ing, and drawing upon the extensive scientific and analytical work already available, we
have made a great deal of progress.

The Yucca Mountain Project completed a total system performance assessment that
provides important insights into the critical factors that will affect the ability of the
engineered and geologic features of a repository to meet long-term standards of pub-
lic health and safety. Guided by these insights we are refining a waste containment and
isolation strategy that, in turn, will focus the future scientific and engineering work on
the critical factors. We will emphasize the scientific data collection and analyses re-
quired to confirm the hypotheses underlying the waste isolation strategy and concen-
trate our near-term design effort on the critical technological requirements of the
engineered barriers. Finally, the exploratory tunnel has penetrated the repository for-
mation itself and is beginning to provide solid confirmation of the general theory of
the site conditions that has been developed from surface indications, drilling, and
seismic work.

With regard to the Program's waste acceptance responsibilities, any future scenario of
at-reactor storage, consolidated interim storage, and ultimate disposal will require an
extensive transportation effort to remove spent fuel from reactor sites. A new genera-
tion of storage and transportation casks and canisters will have to be available to pro-
vide a comprehensive ability to service all fuel and all sites, to enhance standardization
of equipment and operations, and to improve system-wide economics. In Fiscal Year
1995, the Program continued its work on transportation casks and initiated a major
contract intended to make the first high-capacity, comprehensive multi-purpose canis-
ter system available to the marketplace by 1998.
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FiscAL YEA 1996 FUNDING IMPAcrs

The Fiscal Year 1996 appropriation to the Program did not support the continuation
of that program approach. Instead, the funding made available to the Program for
expenditure is about 40 percent below the Fiscal Year 1995 level. The Congressional
guidance accompanying the appropriation was to concentrate the work at Yucca Moun-
tain on the most significant outstanding technical and engineering issues and to defer
licensing activities as required by the funding constraint.

A portion of the appropriation was withheld from expenditure pending the enactment
of new authorizing legislation addressing interim storage. That legislation has not yet
been enacted.

The Program's first responsibility was to reduce its rate of expenditure to meet the
restrictions of the Fiscal Year 1996 appropriation. In doing so, the Congressional guid-
ance was followed. To the extent possible, the continuity of the core scientific work at
Yucca Mountain, including progress on the underground exploration, has been pre-
served. Outside of the Yucca Mountain Project, the Program's activities have been re-
duced to carrying out its responsibilities for oversight of the Nuclear Waste Fund and
of the contractual arrangements with nuclear utilities; limited coordination with trans-
portation-related organizations; and only the necessary program-wide planning, man-
agement and administrative functions. Canister technology development activities have
had to be terminated.

PRoposED Fu-uE PROGRAM

Planning for the Administration's Fiscal Year 1997 budget request had been initiated
prior to the final 1996 appropriation action. In response to the new funding situation,
the Program and the Administration immediately had to decide upon a long-term pro-
gram plan to support the Fiscal Year 1997 budget request for the Program. There were
three potential directions that could be considered for the Yucca Mountain Site Char-
acterization Project:

* propose to return to the funding levels required to reestablish the previous program
approach;

* consistent with Congressional guidance and the Fiscal Year 1996 funding level, con-
vert the Project to a long-term research effort without firm targets for repository
licensing, or

* prepare a new, more concentrated program plan that can regain a target for a license
application within a reasonable time, but which requires only moderately increased
funding in future years.

The Administration has chosen the third option and has incorporated it into the Fiscal
Year 1997 budget proposal now pending before the Congress. The strong foundation of
strategic planning that we had already developed and the recent convergence of more
than a decade of scientific and engineering work at the site have made that option feasible.
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In accordance with the Secretary's objectives for re-engineering of the Department
and greater privatization, and consistent with the direction of the policy debate taking
place in the Congress, we have also revised our program approach for the waste accep-
tance, storage, and transportation activities. We will place greater reliance upon the
marketplace and utilize appropriately structured contractual arrangements to acquire
the needed technologies and the logistical capability to carry out these responsibilities.

The revision to our December 1994 Program Plan presented in this document out-
lines the revised approach that is associated with the Administration's Fiscal Year 1997
budget request. The necessity to respond quickly to the unanticipated Fiscal Year 1996
appropriation actions and to concurrently develop a Fiscal Year 1997 budget proposal
foreclosed the opportunity for an extensive consultative process during the develop-
ment of this plan. The new plan, however, flows naturally from previous planning ef-
forts. Its essential elements will be familiar to those who have closely followed our
strategic planning process and the implementation of the Program in Fiscal Years 1995
and 1996. The major policy redirections have evolved out of the Congressional appro-
priations process in which many of our stakeholders have actively participated.

In this document we describe the work plan and schedule we propose to pursue. In a
formal rulemaking that will be initiated soon, we will propose, and consider comments
on, the process for completing the site suitability determination and the possible sub-
sequent activities leading to a license application for the Yucca Mountain Site Charac-
terization Project. We also will soon be initiating preliminary discussions with poten-
tial participants in the transportation service procurement process. If the Congress
approves our Fiscal Year 1997 budget request, we will continue the Environmental
Impact Statement process for the Yucca Mountain Project that has been suspended in
Fiscal Year 1996. These formal processes, together with the continuing regular inter-
actions with our oversight bodies and stakeholders, will provide the comment and ad-
vice we need to further refine the plan.

The program approach outlined in this document is consistent with the statutory basis
for the Program and with our organizational mission. It preserves the essential pro-
gram objectives, and it serves the needs of our customers within the authorities given
us. It rests upon several key premises.

The Yucca Mountain Project will strive to reach an early conclusion of the site investi-
gation. We will concentrate our resources on the most significant outstanding techni-
cal issues first. By 1998, we will assemble the wealth of scientific data already available
in a system performance assessment to evaluate the behavior of a repository in the
geologic setting. With focused design efforts we will ascertain that the technologies
exist to construct a repository in that setting. We will also assess the technical, eco-
nomic, and practical feasibility of the licensing and construction of the repository. If
the repository appears to be viable, we will complete the work and pursue the process
required by the Nuclear Waste Policy Act to make a formal recommendation of the
site to the President and to present an acceptable license application to the Nuclear
Regulatory Commission by the year 2002.
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Concurrently, we will develop an approach and a capability to transport and store spent
nuclear fuel with the greatest possible reliance upon the marketplace.

This approach is an appropriate modification of our Program to reflect the increased
comprehension of the Yucca Mountain site, the current outlook for Federal budgetary
policy in general, and the ongoing policy process concerning civilian radioactive waste
management in particular.

Daniel A. Dreyfus, Director
Office of Civilian Radioactive
Waste Management
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INTRODUCTON

The Civilian Radioactive Waste Management Program issued a program
plan in December 1994 that described a new, more flexible approach to
achieving the Program's objectives. During 1995, important progress was
made. The Program has been required to revise that approach in re-
sponse to guidance from the President and the Congress and to the fund-
ing reduction in the Fiscal Year 1996 program appropriation. This re-
vised Program Plan has been prepared to describe the changes we have
made in our activities to the Congress, regulatory and oversight bodies,
other stakeholders, and the public.

Section 1, Program Overview, briefly reviews the Program's history and
policy background, discusses Congressional and Administrative actions
during the past year, and summarizes the revised program strategy, mile-
stones, and funding requirements. Section 2, Program and Project Activi-
ties, describes the near-term activities planned under the revised strat-
egy, and outlines longer-term activities that assume the Yucca Mountain
site is found suitable and that, in 1999, an interim storage facility site is
designated. Section 3, Appendices, presents additional information on pro-
gram changes and background information on the Program.

In addition to incorporating changes that reflect current policy and fund-
ing realities, the Civilian Radioactive Waste Management Program Plan,
Revision 1, charts a path forward that will allow the Program to achieve
its ultimate goal: the safe disposal of the Nation's spent nuclear fuel and
high-level radioactive waste.
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The safe, long-term isolation of spent nuclear fuel and high -level radioactive waste has
become one of the most challenging environmental problems confronting the Nation.
Spent nuclear fuel from commercial reactors has been accumulating throughout the
United States since the first commercial nuclear power plant started operating in De-
cember 1957. Since the Manhattan Project began in 1942, the Federal Government
has operated reactors and processed spent fuel for defense nuclear activities, generat-
ing large quantities of high-level radioactive waste.

Much is at stake in the effort to resolve the problem of accumulating spent nuclear fuel
and high-level radioactive waste. Confidence in the ultimate removal of spent fuel from
commercial reactor sites is critical to maintaining public support for the nuclear-gen-
erating capacity that currently supplies more than 20 percent of the Nation's electric
energy. Permanent geologic disposal is also the long-term destination of the high-level
waste resulting from cleanup of the Cold War weapons complex.

The challenge of safely managing and disposing of spent nuclear fuel and high-level
radioactive waste has engaged the efforts of many individuals and organizations for
decades. The Federal Government's effort to find a long-term solution to this problem
is receiving increased attention from the Administration and the Congress as a result of
escalating cost estimates, schedule delays, and the unmet expectations of the initial
policies.

1.1.1 NATIONAL Poucy ADoP=m

The Nuclear Waste Policy Act of 1982 established the Federal Government's respon-
sibility to provide for the permanent disposal of the Nation's high-level radioactive
waste and spent nuclear fuel, and directed that the generators and owners of these
wastes be responsible for the costs of their management and disposal. The Act autho-
rized the Department of Energy to develop a system to safely manage and permanently
dispose of the spent nuclear fuel accumulating at commercial reactors.

The primary goal of the Act was the siting, construction, and operation of a mined
geologic repository. As originally enacted, the Act also directed the Department to
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study the need for and feasibility
of a monitored retrievable storage
facility. The Act provided for the
disposal of defense-related high-
level radioactive waste as well as
spent nuclear fuel, if the President
determined that could be done. In
1985, the President found no ba-
sis to conclude that a defense-only
repository was required and,
therefore, under provisions of the
Act, the Department was to pro-
ceed with plans and actions to dis-
pose of defense waste together
with commercial spent nuclear
fuel in a single repository. See box
on this page for a discussion of spent
nuclear fuel and high-level radioac-
tive waste inventories.

The Act directed that the civilian
portion of the system be funded
by the generators and owners of
nuclear-generated electricity
through a fee on the commercial
generation of nuclear power to be
deposited into the Nuclear Waste
Fund. The portion of the system's
cost for the disposal of waste gen-
erated or owned by the Federal
Government was to be paid for by
the Government.

Spent N.lear Fueland High-LevelI
RadioactiveWaste Detind for i;::
Ultimate Geologic Disposal!
The United States has a growing iventory of spent
nuclear fuel f com lnucleareactors, cur-
rently stored in 3 3 States, at 72 opeting and shut-
down commercial reactor sites and one storage site.
Existing pool storage facilities at commercial util-
ity reactor sites are reaching their fill capacities.

By the end of 11996, a projected 12 of the 72 com-
mercial reactor sites in 1: Stateswill require addi-
tional on-site storage (either pool or dry storage).
The total cumulative .discharge of spent nuclear
fuel from the: 119 currendy operating and shut-
down commercial nuclear reactors will toal about
84,000 metric tons uranium (MTU) by the year
203 5, when the last commercial reactor completes
its initial 40-ear license peri.

The Civilian Radioactive Waste ManementPro-:
.gram iestimates that approximately 13,800 canis-
ters of primarly defense-related high-level radio-
active waste will require disposal.2 1 Program plans
call for using approximately 10- percent of the
repository's capacity for disposal of radioactive
waste, from defense nuclear activities and spent:
nuclear fuel owned by the Federal Government
The Governiment-ownedspelt nuclear fuel inven-
tory is expected to be about 2,700 metric tons of
heavy metal3 (MTlM) by the year 2035, most of
which is spent fuel from weapons material produc-e
tion reactors.lIt also includes 65 MTHM of spent
nuclear fuel Trom nuclear-powered niva vessels
and 22 MTfIM of spent nuclear fuel of U.S. ori-
gin from foreign research reactors.

'Data on spent nuclearfuel and high-level radioactive waste drawn from the following reports:

Department of Energy, Spent Fuel Storage Requirements 1994-2042, Rev. 1, DOE/RW-043 1, June 1995;
modified to include commercial spent nuclearfiel only.

Department of Energy, Integrated Data Base Report - 1994: U.S. Spent Nuclear Fuel and Radioactive Waste
Inventories, Projections, and Characteristics, Rev. 11, DOE/RW-0006, September 1995.

Department of Energy, Department of Energy Programmatic Spent Nuclear Fuel Management and Idaho National
Environmental Restoration and Waste Management Programs Final Environmental Impact Statement, DOE/EIS-
0203-F, Vol. I, April 1995.

2 Canister numbers may change depending on the treatment options and waste forms that the Department of Energy
selects. The Program is developing terminology to designate canister capacity in terms of the equivalent of metric tons of
uranium (MTL9.

3 Primarily uranium, but includes small quantities of other highly radioactive heavy metals.

4MAY 1996



1 - PROGRAM OVERVIEW

The Act directed the Department of Energy to undertake a national screening process
for candidate repository sites. In 1986, the Department recommended three sites to
the President for further study as possible geologic repositories. In the Nuclear Waste
Policy Amendments Act of 1987, the Congress redirected the Department to investi-
gate only one potential repository site, at Yucca Mountain, Nevada, and to report on
the need for a second repository between 2007 and 2010. The Amendments Act also
imposed conditions that restricted the Department's ability to site and develop a stor-
age facility.

Appendix A provides a summary discussion of the 'Evolution of the National Civilian
Radioactive Waste Management Program."

1.1.2 CHALLENGES Iw IMPLEMENTING THE EVOLVING NATIONAL POLICY

In the years since passage of the Nuclear Waste Policy Act, the Civilian Radioactive
Waste Management Program has faced changing legislative mandates, regulatory modi-
fications, fluctuating funding levels, and the evolving and often conflicting needs and
expectations of diverse interest groups. During the 1980s, the real complexity of the
scientific and regulatory challenge at the Yucca Mountain site began to be realized, and
projected costs greatly exceeded initial expectations. It became increasingly clear that
many of the expectations embodied in the Nuclear Waste Policy Act could not be met.

The Nuclear Waste Policy Amendments Act of 1987 nullified the Department of
Energy's proposal to site a monitored retrievable storage facility at one of three loca-
tions within the State of Tennessee and placed additional restrictions on interim stor-
age siting. The Office of the Nuclear Waste Negotiator, established by the 1987 amend-
ments, was unable to secure a volunteer host for a storage facility before the termina-
tion of the Office's authority in January 1995. While a number of local and Tribal
governments considered the possibility of hosting a storage facility in their jurisdic-
tions, considerable opposition was generated within their respective States and no final
proposals for a Federal facility were developed.

The end result was increased Congressional and constituent dissatisfaction with the
Program. By 1993, it became clear that continuation of the Program as then planned
was no longer viable. The issue was not whether a new approach was needed, but whether
one could be found that would accomplish the objectives of the Nuclear Waste Policy
Act within practical resource limitations and reasonable schedules.

1.1.3 THE 1994 PROGRAM PLAN AND EARY AccoMPisHmoNis

In 1993, we undertook a comprehensive assessment of the Program's activities to re-
solve the disparity between the activities that were actually being carried out and stake-
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holder expectations for costs, schedules, and accomplishments. We obtained the opin-
ions of our oversight and regulatory bodies, the Administration, the Congress, and key
program stakeholders. From these deliberations, we developed a new, more flexible
approach to make measurable and significant progress toward key objectives.

The new program approach, described in the December 1994 Civilian Radioactive Waste
Management Program Plan, addressed concerns with cost increases and schedule slip-
pages. The Congress endorsed the new approach by approving a 37 percent increase in
funding for Fiscal Year 1995. It was also generally endorsed by the Nuclear Regulatory
Commission and the Nuclear Waste Technical Review Board.

We defined two major projects or "business centers" within the Program - the Yucca
Mountain Site Characterization Project and the Waste Acceptance, Storage, and Trans-
portation Project - and created a Management Center to provide program integra-
tion and management support to the Program Director and the projects. Figure I illus-
trates the program organization as restructured under the 1994 program approach.

! 1:g: 13::, 1 aleDEPT DpIRECTOR r:

-Management merf Pa
Center 1 t ari o Ofice o Human Resources 2

Businss Yucca Mountain : Waste Acceptance,

Centers Site Characterizatloi jn Storage, and Transpoitaflon
Project Project

FIGUgk. t

The 1994 program approach refocused the work of the Yucca Mountain Site Charac-
terization Project business center on (1) evaluating by 1998 the technical suitability of
the Yucca Mountain site for development as a geologic repository; (2) delivering a
statutory site recommendation and Environmental Impact Statement to the President
by 2000, contingent on a positive suitability evaluation; and (3) submitting a license
application to the Nuclear Regulatory Commission by 2001. We expected to receive
authorization from the Commission to construct the repository in 2004, and 2010 re-
mained the target for emplacing waste into a geologic repository.
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The main objectives of the Waste Acceptance, Storage, and Transportation Project
business center were to (1) make a new generation of spent fuel storage and transporta-
tion technology, multi-purpose canisters, available by 1998; (2) support timely resolu-
tion of waste acceptance and interim storage issues; and (3) maintain readiness to de-
velop a centralized interim storage facility and a timely national capability to transport
spent nuclear fuel.

In Fiscal Year 1995, we made significant progress toward achieving the new program
approach objectives through the efficiencies gained from improved technical, cost, and
schedule planning and implementation; through a restructured organization focused
on attaining measurable results with clear lines of responsibility, authority, and ac-
countability; and from the increased resources provided by the Fiscal Year 1995 Con-
gressional appropriation of $522 million.

Yucc= MoUNTAmIN Sm CHARACrERIZATION ACCOMPLISHMENTS

The Yucca Mountain site investigation has been advanced greatly since the 1994 Pro-
gram Plan was developed. Excavation of the exploratory tunnel into Yucca Mountain is
proceeding faster than planned. No unexpected adverse features have been found. The
rock quality at the potential repository level is as good as or better than predicted,
increasing the probability that a repository with a nuclear waste capacity at the 70,000
metric tons uranium (MTLJ) statutory limit can be constructed. The potential reposi-
tory area is as dry as expected, with some indications that ground water flow at the
repository horizon has been very limited for 100,000 years or longer. The scientific
strategy for evaluating the ability of the repository to isolate waste has matured signifi-
cantly, due to the integration of available scientific knowledge and the new data being
obtained from the exploratory tunnel. The Program has completed a comprehensive
analysis of expected repository performance (TotalSystem PerformanceAssessment - 1995)
that materially increases our understanding of the key issues important to safety, and
advances the development of a waste containment and isolation strategy for the reposi-
tory concept.

These significant advances in the scientific evaluation of Yucca Mountain have allowed
the Program to focus on completing the information needed for an assessment in 1998
of the viability of geologic disposal at the site as described in this revised Program Plan.

WAmr ACCEPTANCE, STORAGE, AND TRANSPORTATION AccoMPusHNmErs

In Fiscal Year 1995, the Program made meaningful progress in developing multi-pur-
pose canisters. A contract was awarded for the design and preparation of safety analyses
for a multi-purpose canister system, and a Preliminary Draft Environmental Impact
Statement was developed. One half-scale model of a high-capacity truck cask was fab-
ricated and testing was initiated. The Program also sought public comments on plans
for providing technical and financial assistance for training public safety officials along
waste transportation routes.
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PNOGiiAM MANAGEMENT AccoMPLIsHMENTs

Substantial improvements have been made in the integration and efficiency of pro-
gram management:

* Program participants at the Yucca Mountain Site Characterization Project have ei-
ther been fully consolidated under the Management and Operating Contractor, or

now work under a Memorandum of Understanding with that organization.

* Management systems, such as cost and schedule baselines and reporting processes,
were restructured and streamlined to ensure more efficient utilization of resources
and more effective control of work scope.

The improved management capability and planning basis have assisted in the Program's
ability to preserve the core scientific programs at Yucca Mountain at a reduced level of
funding, and to develop and propose a revised course of action that has the potential to
regain the target of repository licensing within a reasonable time frame.

Most of the program objectives targeted for Fiscal Year 1995 were accomplished and

progress is continuing, as indicated in Table 1. A few planned activities and milestones
were revised or deferred in response to expected Fiscal Year 1996 funding reductions.
Appendix B provides an expanded list of the Program's progress during Fiscal Year 1995.

I p VA a M $! u I

OBJECTIVES AcCOMAuISIUKM~wS

Yucca Mountain Site Charaitenzation

Complete testing and begin operation of tunnel Done; tunneling
boring machine to excavate Exploratory Studies Facility ahead of schedule

Construct three testing alcoves in Exploratory Studies Done; testing,
Facility _ i __ underway _____

Drill one deep unsaturated-zone borehole and two I Done
other boreholes

Issue Environmental Impact Statement Notice Done; 15 meetin
of Intent and conduct public scoping meetings conducted, comments

collected

Complete Total System Perfrrmance Assessment-1995 Done

Complete and issue revised License Application Done
Annotated Outline

Complete one technical basis report and assess compliance Report completed;
with guidelines for surface processes, including erosion, assessment and recom-
surface characteristics, and preclosure hydrology; make mendation deferred
recommendation to the Director regarding readiness
to make higher-level findings

Complete reviews of the advanced conceptual Reviews completed in
design for repository surface and underground facilitie- early FY 1996; report

i_ _ completed in March 1996

Complete conceptual design and initiate Title I Design
for waste package i

Conceptual design report
completed in March 1996

ABLE 1 8 i
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: .. , ,,,j......

Waste Acceptance, Storage, and Transportation
.ssue report summarizing ro.N:ice of InqUiry DOne

j on wteo acceptaneq issues tion C

COMPLISHMENTS

- -i;~f , , , - i .s -

final interpreta-
of waste acceptance
ition issued I' [ oblig.

;rAward'onermoreconracts fordsi ertfcation d One contract'was
ofmuti-p purpo, canister system awarded

-__7 . ...7~

D:evePelminarDft Environmen Impact 1 Done
Statement for mut-ups canister sse

Compleite fabrication of high-apatylglwih Done~
truck cak half-scale model and begin tesing

Issue aNoiceof P e o a edu for Issued two Notces of
implementing Section 10(c of the Nclear Waste; :-Inquiry to solicit pulic

Polic Actcomments; Notice of Pro-
posed Policy and Procedures

.to be issued in FY 996

Program Management
update the Progr 'Strategc Plan as:neded I Held strategic planning

workshops; Strategic Plan
relee deferred pending
program replanning to
confom to budget action

- i the Ciia aC Wa ?fmemt Done; published
Pro 1- -P . December 1994

om e oolidaon of major progrmparticipants Done
under Abna gement and Operatng Contractr

provemanagement, tools (schedules, sines, reporting Done
priocesses) for more effctive program management
Cm t consolidati of l ergy quality Donet:
a apn pocedures ' I

oted i utmated n In development
.information system5-.
Copete prepra 'Onf t C ::iocteIn development

0Wast entttalsystemdescriti ________:_____
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1.2.1 RMSIMNG TiE NATIONAL PoLIcY
ON RADIOACTIVE WASTE MANAGEMENT

While the Program was implementing its new approach, the national policy debate on
the issues of the near-term management of radioactive waste intensified. Nearly a dozen
legislative proposals were introduced in both chambers of the Congress during 1995.
Some of these would, if enacted, significantly alter the basic policies established by the
Nuclear Waste Policy Act of 1982 and its 1987 amendments.

The most comprehensive of the pending bills address demands by the nuclear power
industry and State utility regulators in States with commercial nuclear power plants
that the Congress declare that the Department of Energy has an unconditional obliga-
tion to begin acceptance of commercial spent nuclear fuel by 1998. These bills would
authorize and direct the Department to begin development work immediately on an
interim storage facility at a Congressionally designated site.

1.2.2 CONGRESSIONAL APPROPRIATIONS ACTION FOR FISCAL YER 1996

The Fiscal Year 1996 appropriations process took place in the midst of both this legis-
lative activity and the larger debate over deficit reduction and balancing the national
budget. Deficit reduction pressures and an emphasis on interim storage issues resulted
in appropriations decisions that have had a significant impact on the Program.

The Energy and Water Development Appropriations Act of 1996 provided a total of
$400 million for the Program, $85 million of which was designated to be used only for
the development of an interim storage facility and only upon enactment of new statu-
tory authority. Pending such authority, the Program was effectively reduced to a $315
million funding level, or one-half of the $630 million funding level anticipated for the
continuation of the 1994 program approach.

The Congress recognized that the significant reduction in funding would require a
more constrained repository program. The Conference Report accompanying the ap-
propriations language provided the following guidance:
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"Tbe conferees agree on the importance of continuing existing scientific work at
Yucca Mountain to determine the ultimate feasibility and licensability of the
permanent repository at that site. The conferees direct the Department to refo-
cus the repository program on completing the core scientific activities at Yucca
Mountain. The Department should complete excavation of the necessary por-
tions of the exploratory tunnel and the scientific tests needed to assess the perfor-
mance of the repository. It should defer preparation andfifing of a license appli-
cation for the repository with the Nuclear Regulatory Commission until a later
date. The Department'sgoal should be to collect the scientific information needed
to determine the suitability of the Yucca Mountain site and to complete a concep-
tual design for the repository and waste package for later submission to the
Nuclear Regulatory Commission. n4

1.2.3 FiscAL YFAR 1996 APPROPRIATIONS IPAcT ON THE PROGRAM

Under the funding reductions for Fiscal Year 1996, the 1994 program approach was no
longer sustainable. We were required to take immediate action to reduce spending in a
manner that ensures the Program's ability to meet its legal obligations and avoid a
funding deficiency in Fiscal Year 1996. Our only recourse was to try to preserve the
most critical activities while we made the required reductions and bore the resulting
termination costs.

Based on the expectation of a reduced budget from the Fiscal Year 1995 level of $522
million to $400 million, and observing the guidance contained in the early Congres-
sional reports, action was taken in September 1995 to reduce contractor work scope
and eliminate about 875 contractor jobs during Fiscal Year 1996 primarily within the
Yucca Mountain Site Characterization Project in Nevada.' In November 1995, more
than 200 additional contractor jobs were eliminated to reflect the Congressional reser-
vation of $85 million for the development of an interim storage facility. Consistentwith
the nature of that restriction and the already severe impact of the initial reduction on
the repository program, this second reduction primarily affected the work of the Waste
Acceptance, Storage, and Transportation Project and Management Center.

The Yucca Mountain Site Characterization Project's funding was reduced from $375
million in Fiscal Year 1995 to $250 million in Fiscal Year 1996. Consistent with the
Congressional guidance provided in the Conference Report accompanying the appro-
priations language, the Yucca Mountain Site Characterization Project was refocused to
emphasize core scientific activity, excavation of sections of the Exploratory Studies

4 The Energy and Water Development Appropriations Act of 1996 Conference Report, Congressional Record,
October 26, 1995.

'House Appropriations Committee Report on HR. 1905, Energy and Water Development Appropriation, House
Report 104-149, June 20, 1995 (directed Department to downgrade, suspend or terminate activities at Yucca Mountain).
Senate Appropriations Committee Report on H.R. 1905, Energy and Water Development Appropriation, Senate
Report 104-120, July 27, 1995 (restricted $250 millionfor core scientific activities at Yucca Mountain).
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Facility necessary for scientific study, and completion of the repository and waste pack-
age conceptual designs. Activities supporting preparation and filing of a license appli-
cation for the repository were deferred.

The Waste Acceptance, Storage, and Transportation Project's funding was reduced
from $57 million in Fiscal Year 1995 to approximately $14 million in Fiscal Year 1996.
As a result of this reduction, the Program has had to terminate funding for Phase II of
the multi-purpose canister program, during which Nuclear Regulatory Commission
certification of the design developed during Phase I would have been received. The
contract for the multi-purpose canister development program is being brought to an
orderly close. The Department of Energy ceased to be the lead agency on the Envi-
ronmental Impact Statement for the multi-purpose canister, and responsibilities have
been assumed by the Department of the Navy for naval spent nuclear fuel container
selection.

We will also terminate the contract for certifying two General Atomics high-capacity
transportation casks (the GA-4 and GA-9 casks), which would have provided an option
for transporting uncanistered spent fuel from reactors to a storage or disposal facility
by truck.

Cooperative agreements between the Program and external organizations involved in
nuclear waste policy or activities have been reduced in Fiscal Year 1996 to approxi-
mately one-third of their Fiscal Year 1995 funding level.

Program Management Center funding was reduced by 43 percent from $90 million in
Fiscal Year 1995 to $51 million in Fiscal Year 1996. Major cuts have been made in the
work scope and contractor support for program management functions, which include
the activities of the Office of Human Resources and Administration, the Office of Quality
Assurance, and the Office of Program Management and Integration.

1.2.4 PRESIDENT'S PROGRAM GuIDANCE FOR FiscAL YEA 1997

The President's Fiscal Year 1997 budget request provided additional guidance to the
Program by underscoring the Administration's continued commitment to geologic dis-
posal. The budget request endorses Congress' recommendation to concentrate ini-
tially on addressing the major unresolved technical questions at the Yucca Mountain
site. It provides $400 million for the Program, $339 million of which would go to the
Yucca Mountain Site Characterization Project Of the remaining funds, the Waste Ac-
ceptance, Storage, and Transportation Project would receive $10 million and the Man-
agement Center $51 million.

The President's Fiscal Year 1997 budget request defines a new program objective: to
address by 1998 the remaining significant technical questions regarding the Program's
hypotheses about the Yucca Mountain site and the scientific, engineering, and financial

MAY 1996 12



1 - PROGRAM OVERVIEW

ii

D A4i;1*11P p stio Requag i Available
Appropilato '

1 The Enerl And Water Development Appropnations Act of 1996 reserved $85 million which shall
be avallable or obligation and expenditure only for development of an interim storage facility and
only uenactment of specific statutory authority, effectively reducing the Program's funding level

frm 400 mrillion to $315 million.

FIGURIE 2

feasibility of building a geologic repository there. Consistent with Fiscal Year 1996
Congressional guidance, the Program will make an assessment in 1998 of the viability
of geologic disposal at Yucca Mountain. The assessment will consist of a package of
tasks that will provide an understanding of the repository design and its performance in
the geologic setting; an estimate of the remaining work needed to prepare a license
application; and a more precise estimate of the cost of a repository. The viability assess-
ment will also contribute to the preparation of the subsequent, statutorily required
Secretarial site recommendation to the President, if the site is found to be suitable, and
to the license application to the Nuclear Regulatory Commission. The President's budget
request also provides for funds to carry out the legal responsibilities of the Waste Ac-
ceptance, Storage, and Transportation Project and to perform contingency planning to
maintain an ability to respond rapidly should the Administration and the Congress
agree on new policy direction for interim storage.

Figure 2 presents the Program's budget distribution for the Fiscal Year 1995 appropria-
tion, the Fiscal Year 1996 budget request and available appropriation, and the Fiscal Year
1997 budget request. Table 3 in Section 1.4, page 23, also shows the projected funding
requirements to support the Program's revised strategy through Fiscal Year 2002.
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The Program has defined a revised program strategy consistent with the guidance pro-
vided by the President and the Congress, the exigencies of the Fiscal Year 1996 situa-
tion, and the outlook for future funding. Available resources have been concentrated
on those efforts that are most essential to the long-range success of the Program's
mission to manage and dispose of the Nation's spent nuclear fuel and high-level radio-
active waste. With adequate future funding, the revised strategy will enable the Pro-
gram to maintain progress toward accomplishing the goals of the Nation's civilian ra-
dioactive waste management policy on a reasonable schedule.

The revised program strategy is designed to maintain the momentum that has been
achieved in the scientific investigation of the Yucca Mountain site and to regain target
dates for determining the site's suitability for a geologic repository and for submitting
a license application. The efforts of the Yucca Mountain Site Characterization Project
have been redirected to address the major unresolved technical questions so that, in
1998, an assessment can be made of the viability of licensing and constructing a reposi-
tory at the Yucca Mountain site. The Program will also consider revisions to the regu-
latory framework which may be needed to implement the restructured repository project
plan. The Program expects to apply to the Nuclear Regulatory Commission in 2002
for a license authorizing construction of a repository at the Yucca Mountain site.

The Program will maintain a core capability in the Waste Acceptance, Storage, and
Transportation Project to lay the groundwork for new policy direction regarding in-
terim storage. We have devised a strategy based upon the assumption that an interim
storage facility site will be designated in 1999. This assumption reflects the
Administration's position that the interim storage facility siting decision should be in-
formed by the results of the Yucca Mountain viability assessment to be completed in
1998.6

Some waste acceptance, storage, and transportation activities can be conducted prior to
designation of an interim storage facility site, and could expedite the start of interim

6 Testimony of Secretary of Energy Hazel R. O'Leary before the Committee on Energy and Natural Resources,
U.S. Senate, December 14,1995.
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storage operations when a site is designated and the facility authorized. These activities
are the development of a market-driven approach that relies on the private sector for
waste acceptance, storage, and transportation services, and the conduct of design, engi-
neering and safety analyses for a non-site specific, phased, interim storage facility. Work
to be accomplished after a site is designated includes facility development and the acqui-
sition of waste acceptance, storage, and transportation equipment and services from the
private sector. Appendix C discusses activities to be conducted after a site is designated.

Finally, the efficiency of program management has been significantly improved to re-
duce management costs. The program management function will be further refined to
support the revised strategy and to enhance our management capabilities in the par-
ticular area of management information and control systems.

The key elements of the revised program strategy are summarized below. An expanded
discussion is provided in Sections 2.1, 2.2, and 2.3.

1.3.1 UPDATE Tm REGULATORY FRAMEWORK FOR A REPosrrORY
ATYUCCAMOUNTAININ 1997

Based on our site characterization progress and the policy changes that have occurred
over the past 10 years, we will propose amendments to the Department's siting guide-
lines (10 CFR Part 960) that will lead to a more efficient process for evaluating the
suitability of the Yucca Mountain site for development as a geologic repository. Effi-
ciencies will result from adopting a streamlined methodology specific to the Yucca
Mountain site for applying the siting guidelines. Siting guideline revisions will be de-
veloped concurrently with the development of a site-specific radiological protection
standard for Yucca Mountain by the Environmental Protection Agency and conform-
ance of the licensing regulations to this new standard by the Nuclear Regulatory Com-
mission. We will continue to consult with the Agency, the Commission, and other
stakeholders as the regulatory framework for the geologic repository is updated.

1.3.2 COMPLETE VIABILITY ASSESSMENT OF TVE
YuccA MouNTAN REPosrroRY Sm IN 1998

A principal objective of the revised strategy is to address by 1998 the major unresolved
technical questions so that an informed assessment can be made of the viability of
licensing and constructing a geologic repository at the Yucca Mountain site. This ob-
jective will require the completion of tasks that constitute a logical convergence point
in the Program's work. The tasks include:

* a package of more specific design work on the critical elements of the repository
concept and the waste package;
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* a total system performance assessment, based upon that design concept and the sci-
entific data and analysis that will be available to us by 1998, which will describe the
probable behavior of the repository in the Yucca Mountain geologic setting;

* a plan and cost estimate for the remaining work required to complete a license appli-
cation; and

* an upgraded estimate of the costs to construct and operate the repository in accor-
dance with the design.

The Congress directed, and the reduced funding level in Fiscal Year 1996 has required,
that repository licensing activities be deferred. The goal of submitting a successful
license application to the Nuclear Regulatory Commission, however, remains central
to the Program's mission. The work completed for the viability assessment will be an
early and integral step on the path to a license application. The Administration's bud-
get request for Fiscal Year 1997 sets forth a scope of work, budget profile, and schedule
for the Yucca Mountain Site Characterization Project that are capable of supporting an
application to the Commission for the repository license in 2002. The revised Program
Plan is consistent with that funding outlook, with the Nuclear Waste Policy Act, as
amended, and with the current understanding of the waste containment and isolation
strategy appropriate to the Yucca Mountain site. The Program's regulatory approach
and plans set forth earlier in the evolution of the Yucca Mountain Project will be re-
vised to reflect the new approach.

1.3.3 RECOMMEND A REPosrroRy Sm TO THE PRESIDENT iN 2001
AND SUBMIT A REPOSITORY LICENSE APPLICATION TO

THE NUCLEAR REGULATORY COMMISSION IN 2002

The Program's strategy for the Yucca Mountain Site Characterization Project has been
revised to identify, prioritize, and schedule a focused set of site characterization activi-
ties that will allow us to submit a license application for construction authorization in
2002. Our activities will concentrate on the factors that are significant to the perfor-
mance of a repository at the Yucca Mountain site. After completion of the viability
assessment in 1998, we will prepare the additional information required for the Secre-
tary of Energy's site recommendation to the President and for the license application
to the Nuclear Regulatory Commission. As part of the site recommendation and li-
cense application process, we will issue the Draft Repository Environmental Impact
Statement for public review and comment in 1999 and issue the Final Repository En-
vironmental Impact Statement and Record of Decision in 2000. If the site is found
suitable in accordance with our revised siting guidelines, the Secretary will issue a site
recommendation in 2001, following public hearings that the Program will conduct in
the State of Nevada prior to the possible site recommendation. The decision on site
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recommendation will be based on the data obtained from site characterization, a de-
scription of the proposed repository and waste package, the Final Repository Environ-
mental Impact Statement, preliminary comments from the Nuclear Regulatory Com-
mission on the sufficiency of our information for licensing, the views and comments of
the State of Nevada, and other relevant information required by the Nuclear Waste
Policy Act, as amended. If the site is approved, we will submit a license application in
2002. This schedule will allow us to meet our long-term goal of starting repository
emplacement operations in 2010.

1.3.4 DEVELOP MAm-r-Dmvm WASTE ACCEPTANcE,
STORAGE, AND TRANSPORTATION APPROACH

The revised program strategy includes a market-driven approach that relies on the
private sector for transportation, storage, and waste acceptance services. The approach
will allow for the maximum use of private industry capabilities, expertise, and experi-
ence in accepting, transporting, and storing commercial spent nuclear fuel. The Pro-
gram plans to develop and implement a competitive procurement process resulting in
awards of fixed-price, multi-year, performance-based contracts to obtain needed ser-
vices and equipment at a reasonable cost Incentives and flexibility will be offered to
encourage innovative private sector approaches. Under this approach, private industry
will act for the Department in carrying out certain functions under the Standard Con-
tract for Disposal of Spent Nuclear Fuel and/or Higb-Level Radioactive Waste (10 CFR Part
961) to accept spent nuclear fuel at utility sites for delivery to a Federal facility.

1.3.5 CoNDuCT NON-SrrE SPECIFIC DESIGN AND
ENGINEERiNG SAFEiy ANALYSES

Our interim storage readiness capability will be based upon a phased interim storage
facility consistent with the concept discussed during Congressional debate. We will
address the technical, safety, and procedural issues involved in licensing an interim
storage facility to expedite the process if an interim storage site is designated. We have
initiated development of a non-site specific topical safety analysis report for the first
phase of operations at an interim storage facility. This report is scheduled to be sub-
mitted to the Nuclear Regulatory Commission for review in 1997. Completion of a
topical safety analysis report and its subsequent submittal to the Commission for re-
view and approval are contingent upon adequate future funding.
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1.3.6 RSTwucruRE PROGRAM MANAGEMENT ACTIVITIES

The revised strategy also restructures program management activities consistent with a
reduced funding level and the Program's refocused priorities. The Management Cen-
ter will provide continued administrative support and strategic planning assistance to
the Yucca Mountain Site Characterization Project and Waste Acceptance, Storage, and
Transportation Project as the revised Program Plan is implemented. It will address the
crosscutting issues affecting both business centers, and support the Director's office in
overall management and representation of the Program and in development of pro-
gram policies and strategic plans. Efforts will concentrate on improving and updating
management systems to ensure the efficient application of reduced funding levels to
program priorities. Emphasis will also be placed on increasing the ability of the Federal
management staff to carry out its responsibilities with reduced contractor support.

Table 2 on the following page compares the objectives of the 1994 Program Plan
with the objectives of the Program Plan, Revision 1, and indicates the immedi-
ate actions taken in response to the Fiscal Year 1996 funding level reductions
(center column). Figure 3 on page 20 illustrates 1996-2002 major program
milestones for the Program's revised strategy.
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The major program milestones for the Program's revised strategy are listed below by
fiscal years and the funding requirements are shown in Table 3 on page 23. The Fiscal
Year 1996 dollars reflect the Program's Congressional appropriation. The 1997 dollars
reflect the Administration's Fiscal Year 1997 budget request, and Fiscal Year 1998-
2002 dollars reflect estimated funding requirements for the revised program strategy.

YuccA MouNrAN Sm CHAmACTERYZATIoN PROJECT

Fiscal Year 1996
* Complete excavation of the Exploratory Studies Facility main tunnel at the repository level
* Issue proposed rule to amend the repository siting guidelines (10 CFR Part 960)

Fiscal Year 1997
* Complete excavation of the south ramp back to the surface to finish the Exploratory

Studies Facility main, U-shaped, five-mile underground loop
* Issue the final rule amending the repository siting guidelines (10 CFR Part 960)

Fiscal Year 1998
* Complete the viability assessment of the Yucca Mountain site, including the follow-

ing components:
- Repository and waste package designs
- Total system performance assessment
- License application plan
- Repository cost and schedule estimates

Fiscal Year 1999
* Publish Draft Repository Environmental Impact Statement

Fiscal Year 2000
* Publish Final Repository Environmental Impact Statement and Record of Decision
* Publish notice of public hearings in Nevada on possible site recommendation

Fiscal Year 2001
* Secretary of Energy notifies State of Nevada of decision to recommend site to the

President
* Secretary of Energy submits repository site recommendation to the President
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Fiscal Year 2002
* Submit license application to the Nuclear Regulatory Commission for repository

construction authorization

WASmrm AccErrANcE, STORAGE, AND TRANSPORTATON PROJEC

Fiscal Year 1996
* Issue Section 180(c) Notice of Proposed Policy and Procedures

* Issue Notice of Expression of Interest to solicit views on the proposed market-driven
waste acceptance, storage, and transportation approach

Fiscal Year 1997
* Issue draft request for proposals for waste acceptance, storage modules, and trans-

portation services and equipment

* Submit non-site specific Phase I interim storage facility Topical Safety Analysis Report
to the Nuclear Regulatory Commission

* Issue Section 180(c) Notice of Final Policy and Procedures

Fiscal Year 1998
* Issue final request for proposals for waste acceptance, storage modules, and trans-

portation services and equipment

Fiscal Year 19997

* Award multiple contracts for waste acceptance, storage modules, and transportation
services and equipment

Fiscal Year 2000
* Submit Phase I interim storage facility license application to the Nuclear Regulatory

Commission

* Authorize contractor procurement of waste acceptance, storage modules, and trans-
portation services and equipment

* Issue request(s) for proposals for Phase I interim storage facility construction and
operation

Fiscal Year 2001
* Initiate Phase I interim storage facility construction

Fiscal Year 2002
* Receive Phase I interim storage facility operating license

* Commence interim storage facility operations

7 Successive Waste Acceptance, Storage, and Transportation Project milestones for Fiscal Years 1999 - 2002 are contingent
on Congressional interim storage authorization, funding, and site designation.
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INMTODUCTION

This section describes the near-term activities planned under the re-
vised program strategy, and provides redefined schedule targets. The
section also addresses some of the longer-term activities contemplated,
based on the assumption that the Yucca Mountain site is found suitable
and that the President and the Congress provide further direction re-
garding interim storage policy.

Section 2.1 addresses activities of the Yucca Mountain Site Characteriza-
tion Project, Section 2.2 describes Waste Acceptance, Storage, and Trans-
portation Project activities, and Section 2.3 describes support activities to
be conducted by the Management Center.
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BACKGROUND

The 1988 Yucca Mountain Site Characterization Project's Site Characterization Plan,
required by the Nuclear Waste Policy Act, had a threefold purpose: (1) to describe the
Yucca Mountain site and preliminary designs for a repository and waste package; (2) to
identify issues related to the Yucca Mountain site's suitability as a repository, based on
our level of knowledge about the site in 1988, that could be resolved during site charac-
terization, and to identify a strategy for resolving these issues; and (3) to describe plans
for a comprehensive program of scientific investigations and engineering design that
could be conducted to obtain sufficient information to resolve these issues. Our level of
knowledge about the site has increased over the last decade as we collected and ana-
lyzed scientific data from the surface and subsurface. This knowledge has enabled us to
evolve our strategy. This evolution, together with the recognition that the level of
resources that would be required to carry out the full program described in the Site
Characterization Plan had not been provided, led to our 1994 Program Plan. Substan-
tial progress in the past few years in scientific investigations and underground con-
struction, combined with the necessity to determine the least costly acceptable work
plan, has resulted in this revision to our 1994 Program Plan.

The 1994 Program Plan represented a fundamental change in the site characterization
strategy. Scientific investigations and engineering design activities were re-prioritized
to assure that information would be available to support an early evaluation of techni-
cal site suitability of the Yucca Mountain site in 1998. In addition, concurrent work on
the development of an Environmental Impact Statement and license application was
planned, with the expectation that this work would continue beyond the suitability
determination and result in a Final Environmental Impact Statement, Record of Deci-
sion, and site recommendation in 2000. Confirmatory testing was planned after the
license application to increase confidence and refine designs. The 1990 report, Re-
thinking High-level Waste, by the National Academy of Sciences, stressed that it was
unrealistic to assume that all information for resolving all issues could be available
before a repository was constructed. Furthermore, the Congress, through the Nuclear
Waste Policy Act, recognized that information would continue to be evolving through
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the construction, operation and potential retrieval periods of a repository. Under the
1994 Program Plan, we expected to submit a license application to the Nuclear Regu-
latory Commission in 2001, and start repository operations in 2010.

In the Fiscal Year 1996 appropriation cycle, the Yucca Mountain Site Characterization
Project funding was reduced by 33 percent from $375 million in Fiscal Year 1995 to
$250 million in Fiscal Year 1996. The Congress recognized that a more constrained
repository program would be required. The Conference Report accompanying the
appropriations language provided specific guidance to refocus the Yucca Mountain
Project to: emphasize core scientific activities; complete excavation of necessary por-
tions of the Exploratory Studies Facility and scientific tests needed to assess perfor-
mance of the repository; and complete the repository and waste package conceptual
design. The guidance also provided for the deferral of activities supporting preparation
and filing of a license application for the repository.

In response to this guidance and the additional policy decisions associated with the
development of the President's Fiscal Year 1997 budget request, the strategy for the
Yucca Mountain Site Characterization Project has been revised to identify, prioritize,
and schedule a set of site characterization activities that will allow us to maintain our
long-term objective of starting repository operations in 2010. Based on the knowledge
we have gained through scientific investigations and engineering design activities con-
ducted to date, as well as streamlining and focusing both technical and regulatory ele-
ments of our site characterization program, we have defined three near-term objec-
tives: complete an update to our regulatory framework in 1997; complete a viability
assessment in 1998; and recommend the repository site to the President in 2001 and
submit a license application to the Nuclear Regulatory Commission in 2002. These
objectives are summarized below.

Update the Regulatory Framework for a Repository at Yucca Mountain in 1997
In 1996 we plan to publish a notice of proposed rulemaking to amend our siting guide-
lines (10 CFR Part 960) to make them specific to the Yucca Mountain site. This revi-
sion is in response to national policy changes as well as the significant increase in our
understanding of the Yucca Mountain site since these guidelines were promulgated in
1984. After completion of the public comment period, we will publish the final rule in
1997. The Program will also continue to interact with the Environmental Protection
Agency and the Nuclear Regulatory Commission as they promulgate regulations spe-
cific to a repository at Yucca Mountain.

Complete the Viability Assessment of the Yucca Mountain Site in 1998
This assessment will consist of repository and waste package designs; an evaluation of
the probable performance of the system of natural and engineered barriers; a plan and
cost estimate to complete the additional technical work needed to prepare a license
application; and an estimate of the costs to construct and operate a repository using
these designs. We believe that these components, taken together, will provide a better
understanding of the repository design and its performance in the geologic setting, a
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better appreciation of the remaining work needed to prepare a license application, and
a more precise estimate of the cost of a repository. The completion of these compo-
nents will constitute a logical convergence point at which we can make a measurably
improved appraisal of the prospects for geologic disposal at the Yucca Mountain site
and provide this information to the Administration and the Congress.

To support this objective, we plan to complete excavation of the Exploratory Studies
Facility main tunnel at the potential repository level in 1996. This excavation will allow
underground testing to collect key scientific and engineering data for site characteriza-
tion and design.

Recommend a Repository Site to the President in 2001 and Submit a Repository
License Application to the Nuclear Regulatory Commission in 2002
After 1998, we will complete the activities described in a license application plan devel-
oped as part of the viability assessment. A Project Integrated Safety Assessment will be
prepared in 1999 and submitted to the Nuclear Regulatory Commission for prelimi-
nary comments on its sufficiency for licensing. We will issue the Draft Environmental
Impact Statement for public review and comment in 1999 and issue the Final Environ-
mental Impact Statement and Record of Decision in 2000. If the site is found suitable,
the Secretary will issue a site recommendation in 2001. Prior to making a decision on
site recommendation, we will announce a schedule for public hearings in the vicinity of
Yucca Mountain on the possible recommendation. After the hearings and prior to rec-
ommending the site to the President, we will notify the State of Nevada about the
decision to recommend the site. If the site is approved, we will submit a license applica-
tion for construction authorization to the Commission in 2002.

The remainder of Section 2.1 further describes our revised Project objectives, the bases
for the revised objectives, key technical activities supporting the revised objectives, key
management activities, project milestones, and funding requirements.

Figure 4 on the following page illustrates the key activities and objectives of the
Project's revised technical and regulatory strategy.
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2.1 - YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT

2.1.1 REVISED PROJECT OaxECvEs

The three near-term Project objectives are described in more detail below.

UPDATING TEm REGULATORY FkAmEwoRK FOR A REPOSITORY
AT YuccA MoUNTAw ix 1997

The Nuclear Waste Policy Act of 1982 set forth the requirements from which the
repository Program's current regulatory framework was developed. This regulatory
framework has three key components. The Act required: (1) the Department of En-
ergy to issue general guidelines for the recommendation of sites for repository devel-
opment; (2) the Environmental Protection Agency to promulgate generally applicable
standards for protection of the environment; and (3) the Nuclear Regulatory Commis-
sion to promulgate technical requirements and criteria to be used for repository licens-
ing. In response to this Congressional direction, the Department of Energy issued 10
CFR Part 960, the Environmental Protection Agency issued 40 CFR Part 191, and the
Nuclear Regulatory Commission issued 10 CFR Part 60.

Rationale for Regulatory Revision
Two significant developments have occurred since the regulatory framework for devel-
oping geologic repositories was established more than a decade ago. At the inception of
the Civilian Radioactive Waste Management Program, the Nuclear Waste Policy Act
required the characterization of several potential repository sites in different geologic
media. This policy changed when the Nuclear Waste Policy Amendments Act of 1987
directed the Department to characterize a single site, Yucca Mountain, Nevada, in-
stead of all three sites being considered at the time. The regulatory framework dis-
cussed above was not based upon criteria relevant to a specific site, but rather was
intended to be applied generically to any potential geologic repository site. Although it
was evident that not every factor included in the Department's siting guidelines (10
CFR Part 960) would be significant to evaluating the suitability of a particular site, the
scientific and technical understanding of the Yucca Mountain site was not then suffi-
cient to support revising these guidelines.

A second change that impacted the regulatory framework occurred when the 1992
Energy Policy Act directed the Environmental Protection Agency to promulgate a
site-specific radiation protection standard for Yucca Mountain. This standard is cur-
rently being developed. It will replace 40 CFR Part 191, which is no longer applicable
to Yucca Mountain. The Energy Policy Act also directed the Nuclear Regulatory Com-
mission to revise its licensing regulations (10 CFR Part 60) to be consistent with the
site-specific standard developed by the Environmental Protection Agency.

In addition to these policy developments, the Program has greatly improved its under-
standing of the conditions at the Yucca Mountain site. In light of the recent Congres-
sional direction to the Environmental Protection Agency and the Nuclear Regulatory
Commission to develop site-specific regulations, and the recent significant advances
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we have made in our understanding of the site, the Program has decided to clarify and
streamline our siting guidelines. The resulting regulatory framework will provide a
more efficient and understandable process for site evaluation and repository develop-
ment that more clearly focuses on protecting the health and safety of the public.

The Nuclear Waste Policy Act recognized that revisions to the siting guidelines might
be necessary and authorized the Secretary to revise them as needed. These guidelines
will be amended through a public rulemaking process that will provide an opportu-
nity for public participation. The resulting guidelines must be concurred on by the
Nuclear Regulatory Commission. The Program will work to ensure that we receive
this concurrence by focusing on safety, consistent with the licensing requirements of
the Commission.

Scope of Regulatory Revision
The siting guidelines will be revised to identify the criteria and clarify the process for
evaluating the suitability of the Yucca Mountain site. The amendments will reflect the
technical knowledge gained at Yucca Mountain and the changes made since the guide-
lines were initially promulgated in 1984. The proposed revision will add a methodol-
ogy for applying the siting guidelines specific to Yucca Mountain.

We will propose to evaluate the suitability of Yucca Mountain based upon the overall
performance of the repository system during operations and after closure, rather than
separately evaluating individual aspects of the site. An overall system performance ap-
proach is the appropriate method to consider all relevant site features, because it iden-
tifies, in an integrated manner, those attributes of the site and engineered components
that are most important to the protection of health and safety. The information gained
from the site investigations and the total system performance assessments show that
the significance of selected site characteristics should not be judged in isolation from
one another or from a specific design concept. For example, a geologic structural fea-
ture that provides a fast pathway for groundwater flow through the mountain may
seem a detriment when considered alone but, when considered in conjunction with a
specific repository design, may act beneficially by channeling flow away from the waste
and thus reducing the potential for groundwater contact with the waste packages.

While the proposed rule will identify the criteria and process that will be used by the
Program to evaluate the suitability of Yucca Mountain, the details regarding site char-
acterization activities and the relationship between the revised testing plans and the
1988 Site Characterization Plan will continue to be reported through the semiannual
Site Characterization Progress Reports, as required by the Nuclear Waste Policy Act. The
relationship between the siting guidelines and these documents will be described in the
rulemaking.

COMPLETiNG THx ViABiLrrY ASSESSMENT OF THE YUCCA MOUNTAIN Sm IN 1998

The viability assessment will include four components: (1) designs for critical under-
ground features of the repository and for the waste package; (2) an updated total system
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performance assessment; (3) a license application plan; and (4) repository cost and sched-
ule estimate. We have prioritized and integrated our science, engineering, and man-
agement activities to support completion of these components in 1998.

After completion of the viability assessment, this same body of work will serve as a
foundation for the Program's evaluation of site suitability, development of an Environ-
mental Impact Statement, a Secretarial site recommendation to the President, and a
license application to the Nuclear Regulatory Commission.

Repository and Waste Package Design
The first component of the viability assessment will address those design elements that
are critical to determining the feasibility and performance of the repository and the
engineered barrier system. The effort will evaluate the technological feasibility of the
designs but will not yet contain the detail needed for licensing. The designs will build
on our existing design work documented in the 1996 Mined Geologic Disposal System
Advanced Conceptual Design Report, with emphasis placed on the key technical questions
that affect waste containment and isolation, performance, and cost. These questions
revolve around thermal management of the waste-generated heat, corrosion of waste
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packages, the role of supplemental engineered barriers, and transport of radioactive
wastes. In addition, the effort will address concepts for waste retrieval operations, per-
formance confirmation requirements, safety systems, and other factors that signifi-
cantly affect repository costs.

Scientific and engineering information gained during construction and testing in the
Exploratory Studies Facility, as well as results from surface-based and laboratory test-
ing, will be incorporated into the designs. Scientific investigations and performance
assessment activities will provide data and requirements for these designs. These de-
signs for the viability assessment will identify the additional design detail needed to
support the license application, and will contribute to the total system performance
assessment. Figure 5 (on the preceding page) and Figure 6 (on this page) illustrate our current
conceptual design for the waste package and potential repository.

0 I :* I I I
0<* $ f~ *. l0#Seun

FIGURE6i

A schematiceview of the design of the potential repository. The emplacement
drifts will be divided into two areas. The upper block will be larger and Will lie to
the wvest of andsightly higher than the lower belock.
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Total System Performance Assessment
The second component of the viability assessment will be an updated total system perfor-
mance assessment based on our design concepts and the analyses of available site and engi-
neering data. The primary objective of the total system performance assessment, as de-
scribed in the box on this page, is to evaluate the probable behavior of the potential reposi-
tory. An additional objective is to further refine our evaluations of repository performance
under a range of normal conditions and under conditions imposed by potentially disruptive
events, such as earthquakes and volcanism. The performance assessment will also evaluate
the possible range of performance caused by uncertainty in predicting key factors such as
ground-water flow, thermal effects, and corrosion.

Total Syste~mPerformance Assessment

Performance assessment is an analytical technique that uses computer models to evaluate i
the ability of the repository site to contain and isolate wastes within the context of
applicable safety standards. This ability will depend on the characteristics of the natu-
ral geologic barrier and the engineered barrier, which includes the waste package and
any supplemental man-made barriers. Mathematical models of the physical processes
that affect waste containment and isolation, such as water flow in the geologic setting,
are abstracted, or simplified, and linked to one another in order to develop an estimate
of the overall performance of the repository referred to as a total system performance
a'esment. To evaluate potential radiation exposure to the public from the waste emplaced
in the repository site, performance assessment uses biosphere models. A biosphere
model describes the pathways by which individuals in the vicinity of Yucca Mountain
might receive doses from radionuclides'that have been released from a repository. Per-
formance assessments are iterative, in that the information gained from each effort,
together wit newly acquired scientific and engineering information, is used to guide
subsequent assessments. The latest iteraiion, Total System Perf amceAssessment - 1995,
has provided insights for the development of this revision to the Program Plan..

The-overall philosophy of any total system performance assessment is to evaluate fu-
ture repository behavior by using models and parameters that are as representative as
current information allows. In those cases where representative information is not avail-
able or is very uncertain, conservative assumptions must be made.

An important objective of performance assessment modeling is to identify the signifi-
cance of the current uncertainty in processes, models, and parameters on the system
performance. The impact of the uncertainty is directly evaluated in the assessments
themselves by the probabilistic nature of the analyses. Those components that are
most significant and uncertain are identified as warranting additional investigation.
This provides direct input to the site characterization and design programs to assist in
prioritizing the necessary testing to, in turn, develop more robust and defensible per-
formance assessments.

Total system performance assessments evolve with time. As science and design infor-
mation matures, performance assessment analyses are revised to become more repre-
sentative of the expected conditions. Iterations of total system performance assessments
of the Yucca Mountain site and associated engineered barriers have been conducted in
1991, 1993, and 1995. Activities supporting Total System PerformanceAssessment, akey
component ofthe1998viabiliassessment, are underway.
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License Application Plan
The third component of the viability assessment is the license application plan, which
will identify the remaining scientific investigations and engineering information needed
to complete a license application. Our long-term goal of submitting a docketable li-
cense application to the Nuclear Regulatory Commission, should the Yucca Mountain
site be found suitable, remains central to the Program's mission. The preparation of
the license application plan will also provide an opportunity to assess the adequacy of
our revised approach to site characterization and design and the effectiveness of up-
dates to the Program's regulatory framework.

The license application plan will, in 1997, describe the additional information we be-
lieve is needed to submit a docketable application for repository construction authori-
zation to the Nuclear Regulatory Commission. In developing the plan, we will draw on
the available models and data that describe the natural system, the repository and waste
package designs, and the total system performance assessment, together with the strat-
egy for evaluating waste containment and isolation. The plan will describe additional
tests that will support the safety analysis for a repository design and which will be
completed before submittal of the license application. It will also describe the perfor-
mance confirmation program that will continue during repository construction and
operation, to further reduce the uncertainties in predicting the long-term performance
of the repository. The plan will also include a cost estimate for completing the activities
needed to prepare the license application.

Repository Cost and Schedule Estimates
The cost and schedule estimates for the repository system, the fourth component of
the viability assessment, will address completion of site characterization; performance
confirmation; and construction, operation, and closure of a potential repository at Yucca
Mountain. The life-cycle cost and schedule estimates will provide information for policy
decisions regarding the feasibility and rationale for continuing with licensing and con-
struction of a geologic repository.

The cost estimates will be based on the repository and waste package designs, and
scientific testing completed in 1998. We will use some design assumptions to augment
the completed designs. To reduce the uncertainties inherent in such assumptions, de-
sign activities will place an emphasis on defining repository and engineered barrier
system concepts and components that significantly affect costs.

RECOMMENDING A REPOSITORY Sm TO TnHE PESMENT IN 2001 AND
SuBmrrriNG A REPOSITORY LIcENsE APPLiCATION To THE NucIEAR
REGULATORY COMMISSION IN 2002

If the site is suitable, we will proceed with issuing the statutorily required Environmen-
tal Impact Statement and Secretarial recommendation to the President in 2001. If the
site is approved, we plan to submit a license application to the Nuclear Regulatory
Commission in 2002.
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Environmental Impact Statement
The Nuclear Waste Policy Act required that a Final Environmental Impact Statement
accompany the Secretarial site recommendation and the license application. We began
the Environmental Impact Statement process by publishing a Notice of Intent in the
Federal Register, which initiated the public comment period on the proposed scope of
the Environmental Impact Statement. As part of the scoping effort, we conducted 15
public meetings across the nation. The public comment period closed on December 5,
1995.

Because of the reduced funding in Fiscal Year 1996, we deferred further action on the
Environmental Impact Statement until Fiscal Year 1997. The Project schedule now
calls for publishing the Draft Environmental Impact Statement in 1999, and a Final
Environmental Impact Statement in 2000.

Site Recommendation
If the site is determined to be suitable with respect to the revised siting guidelines, a
decision by the Secretary of Energy to recommend the site is expected in 2001. We will
publish a Notice of Consideration to inform the public and announce a schedule for
public hearings in the vicinity of Yucca Mountain on the possible recommendation.
After the hearings and prior to recommending the site to the President, we will notify
the State of Nevada about the decision to recommend the site. The basis for this deci-
sion will include: (1) a description of the proposed repository, including preliminary
engineering specifications; (2) a description of the waste form or packaging and an ex-
planation of the relationship between the geologic environment and the waste packages
and waste forms; (3) a discussion of data obtained during site characterization relating
to the safety of the site; (4) the final Environmental Impact Statement; and (5) prelimi-
nary comments by the Nuclear Regulatory Commission concerning the sufficiency of
site characterization. The site recommendation will also include the views and com-
ments of the Governor and State legislature, as well as other information the Secretary
considers appropriate, and any impact report submitted by the State of Nevada.

A Project Integrated Safety Assessment will be completed in 1999. This document will
be provided to the Nuclear Regulatory Commission for preliminary comments on its
sufficiency for licensing. Section 114 of the Nuclear Waste Policy Act requires the
Nuclear Regulatory Commission's comments to address the extent to which at-depth
site characterization analysis and the waste form proposal seem to be sufficient for
inclusion in a license application.

License Application
To ensure that our activities prior to the viability assessment are consistent with our
objective of submitting a repository license application in 2002, we will continue inter-
acting with the Commission to receive feedback on the regulatory applicability and
suffic~ency of our work; We will also continue to publish the semi-annual Site Charac-
terization Progress Reports, as one means of informing the Commission, and others, of
our progress.
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After completion of the viability assessment, we will prepare the additional informa-
tion required for the license application, such as an emergency response plan and a
description of the quality assurance program. A detailed description of our planned
performance confirmation testing program will also be prepared. The Project Inte-
grated Safety Assessment will be used to develop the license application. This addi-
tional information will result in a repository license application that meets Nuclear
Regulatory Commission requirements.

In 1999, we will acquire a computer-based Licensing Support System designed to meet
the requirements of the Nuclear Regulatory Commission's Licensing Support System
Administrator and to facilitate an efficient licensing review. The system will allow ac-
cess to the comprehensive documentation required for the licensing proceedings and
will be certified by the Commission at least six months before a license application is
submitted.

2.1.2 BASES FOR THE REVIsED PROJEC OBJECTIVES

Progress in site characterization is enabling the Project to streamline and focus both
technical and regulatory elements of our plan to conduct site characterization. This
progress is also a basis for updating our strategy for evaluating waste containment and
isolation. This section gives examples of technical progress and discusses the updated
strategy. The box on the following page outlines steps the Proect has taken or will be taking to
streamline andfocus both technical and regulatory elements.

PROGRESS IN CHARACTERIZING THE YuccA MOUNTAIN SM
Our progress in characterizing the Yucca Mountain site covers three areas: scientific
programs, construction and operation of the Exploratory Studies Facility, and engi-
neering design.

Scientific Programs
Recent progress in the site characterization program has resulted in completion or
near completion of some investigations and increased confidence in the adequacy and
significance of other investigations. In the areas of groundwater flow and radionuclide
transport, our models have been made significantly more robust than earlier versions
through the incorporation of new data. In the area of geologic hazards, our work to
bound the estimate of volcanic hazards is nearly complete, and the field-based portion
of seismic hazards investigations is also reaching completion. These and other areas of
progress are discussed below.

Groundwater flow in the unsaturated zone. Using isotopes such as carbon-14, tritium,
uranium-series, and chlorine-36, fracture-fill materials and pore water samples col-
lected in the Exploratory Studies Facility and from boreholes are being dated. This age
dating is providing data on water residence times and the times of past water move-
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Streamining and FocusinTechnical and Regulatory Elements

In response to Congressional directioni and our progress in site characterization, we
have revised both the technical and regulatory elements of our strategy for completing

: fsite characterization, determining thiesuitability of the Yucca Mountain site for a geo-
logic repository and preparing and submitting a ilicense application for constructon
authorization to the Nuclear Regulatory Commission. Ways in which the technical
and regulatory elements have been both streamlined and focused are discussed below.

Strealinin*gTechnical;Elements
* Efficiencies and operating experience gained by actual tunnel boring machine

operations have allowed us to accelerate Exploratory Studies Facility excavation.

* We have tied revisions of our site process models to key decision points, thereby

reducing the number of iterations and reports.-

* -Instead of large, formal design reports for the repository and waste package, we will
2 control and release elements of these designs as they progress.

I FcusingTechnical Elements
We plan to emphasize data synthesis and documentation of what we have learned to
date, in order to conductia smalleri more focused site data collection program.

* We plan to focus documentation of our progress in integrated, rather than element-
Spec fic reports, including total system performance assessment reports, peer re-
views of our performance assessment models, and a Project Integrated Safety As-
sessment.

A We have developed a strategy to help us focus on early evaluation of those parts of
the natural barriers and engineering design that our performance assessment mod-
els tell us are most significant to predicting waste containment and isolation in a
potential repository.

Streaml iingRegilatory Elementis
* We have reduced the number of times we plan to revise the license application an-

notated outline and submit itto the Nuclear Regulatory Commission for review.

* We have reduced the number of topical reports we plan to prepare and submit to
the Nuclear Regulatory C rommission for review.:

Focusing Regulatory Elements ,-
tWe have focused our meetinlgswihi the Nuclear Regulatory Commission on Iareas:
-where we can make progressinresolving issues.

er eprogressEi i L in:EL y- ;

* tgat t We plan to use the authorit granted by the Nuclear Waste Policy Act to revise the
Department's siting guidelines (10 CFR Part 960). The revision will clarify our ap-
proach to evaluating the suitability of the Yucca Mountain site. This approach. will
focus on the overall safety of the repository system during operations and after
closure.
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ment through preferential flowpaths. These data are consistent with the hypothesis
that the residence times of pore water currently in the potential repository horizon are
generally long, on the order of tens of thousands to hundreds of thousands of years.

The pneumatic monitoring program has improved our understanding of air flow through
the mountain and is providing data for calibrating the unsaturated zone flow model.
The effects of faults and stratigraphic contacts on air flow are being monitored and
characterized. These data are being compiled and used to calibrate the unsaturated
zone flow model to match pressure responses and constrain the bulk properties of ma-
jor hydrologic units for controlling air flow. Data collection by scientists working for
Nye County, Nevada has provided important input to this effort.

The unsaturated zone flow model has also been improved by advances in our under-
standing of pore-scale processes in natural fractures, effective hydraulic conductivities
of fracture networks, and hysteresis of moisture-tension relations. These advances give
us additional confidence in modeling groundwater flow in fractures. Observations of
moisture distributions, including perched water occurrences, have been used to cali-
brate the unsaturated zone flow model. Zeolitic zones in the Calico Hills geologic unit
appear to control perched water occurrences along the interface between the Calico
Hills and Topopah Spring geologic units. This increase in our understanding has led to
a numerical flow model that credibly represents much of the hydrologic data collected
to date and is being used to focus additional work.

Radionuclide transport in the unsaturated zone. Results from the unsaturated zone trans-
port model completed in Fiscal Year 1995 suggest that sorption and matrix diffusion
may be effective site-scale retardation mechanisms. Laboratory and modeling studies
are providing a more robust characterization of potential radionuclide transport at the
site. Recent advances have allowed us to reduce the number of radionuclides to a few
key ones that are being studied in detail to evaluate post-closure site performance.

Groundwaterflow and radionuclide transport in the saturated zone. Testing has been initi-
ated at the C-Hole complex to help characterize flow and transport in the saturated
zone. Analysis of transient pressure data from pumping tests has yielded local flow
properties for the saturated zone. Analysis of tracer breakthrough has provided an esti-
mate of longitudinal dispersivity. These data have been supplemented with hydraulic
and geochemical data from aquifer tests from other boreholes to support development
of a repository-scale model of flow in the saturated zone.

Thermal effects. A peer review team of independent scientists was organized to review
the in situ testing program that is planned to improve our understanding of coupled
thermal-hydrologic-chemical-mechanical processes. The peer review team is nearing
completion of its task. Based on the thermal-hydrologic-chemical-mechanical labora-
tory tests that we have completed, and the peer review team recommendations, we
have focused our plans for heater tests that will be used to validate our current site-
scale process models.
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Volcanic hazards. During the past two years, the Yucca Mountain Site Characterization
Project conducted an expert elicitation for a probabilistic volcanic hazard analysis. This
was an assessment, from a panel of expert earth scientists, of the probability of a volca-
nic event disrupting the potential repository at Yucca Mountain. Additionally, the panel
was asked to quantify the uncertainties associated with their assessment.

The probabilistic volcanic hazard analysis included four workshops and two field trips
that provided an opportunity for technical discussions and interactions, to ensure the
panel had a common understanding of the issues to be addressed. The panel was sup-
plied with relevant data gathered by the Project, as well as by the State of Nevada and
by the Center for Nuclear Waste Regulatory Analyses.

The final expert elicitation workshop was held during December 1995. While a wide
variety of approaches were used by the expert panel members, the panel's mean prob-
ability estimate of a future volcanic event directly intersecting the repository was ap-
proximately 2.0 xl0 8 events per year, or about a 1 in 50,000,000 chance per year. The
expert panel's estimate of probability is virtually identical to that produced by Project
scientists, suggesting that the volcanic hazard is now well bounded by a wide range of
scientific interpretations that yield reasonably consistent and defensible results.

Seismic hazards. Fieldwork to support the seismic hazards investigation is now reaching
completion. This work includes surface geologic mapping and construction of trenches
across potentially active faults to help estimate the magnitudes and recurrence intervals
for earthquakes. Data from these surface studies will be integrated with geophysical
information to construct an updated 3 -D geologic framework model that will provide
added confidence to our estimates of seismic hazards. A probabilistic seismic hazard
analysis, which will be conducted in Fiscal Year 1997, will be used to complete the
evaluation of the potential hazard to the site from seismic activity and to produce seis-
mic design parameters for facilities to be constructed at Yucca Mountain.

To confirm our estimates of seismic hazards, the Project will continue to monitor seis-
mic activity in the Yucca Mountain area. Fifteen new digital seismic stations have been
added to the Southern Great Basin Seismic Network. These new stations are proving
to be considerably more sensitive than the older analog recording stations. The new
stations allow us to record seismic events that are well below the threshold for potential
damage. Analysis of these small events increases our understanding of the earthquake
potential of the region.

Exploratory Studies Facility Construction and Operation
We have made significant progress in constructing the Exploratory Studies Facility.
This progress has permitted our scientists and engineers to begin direct observation
and testing of subsurface geologic and hydrologic conditions and of the engineering
properties of the rock and its response to construction activities.

The north ramp starter tunnel was constructed with conventional (drill and blast) tech-
niques and was completed in September 1993. The remainder of the Exploratory Studies
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Design of the Exploratory Studies Facility The Exploratory Studies Facility is providing
scientists and engineers with the ability to observe underground geologic features that
might affect repository and waste package design or repository performance. It is
cuirrently under construction, with progress well ahead of schedule. The completed
facility will be a five-mile, U-shaped underground loop, 7.6 meters (2 5 feet) in diameter.;

Facility has been excavated using a tunnel boring machine. Four alcoves have been
constructed in the north ramp of the Exploratory Studies Facility, as described in Fig-
ure 7, above. Excavation of the Upper Tiva Canyon alcove (Alcove 1) was completed in
December 1993. Excavation of the Bow Ridge Fault alcove (Alcove 2) was completed
in August 1995. Excavation of the Upper Paintbrush Tuff Contact alcove (Alcove 3)
was completed in August 1995. Excavation of Lower Paintbrush Tuff Contact alcove
(Alcove 4) was completed in October 1995. These alcoves have allowed the scientific
testing to proceed in the general area where waste would be emplaced in a potential
repository. A thermal testing alcove is under construction off the main Exploratory
Studies Facility tunnel. Excavation of that alcove will proceed far enough to place a
single heater test in 1996. The remainder of the alcove will be constructed in 1997 for
the much larger drift-scale heater test. Two additional alcoves, called the north Ghost
Dance fault and south Ghost Dance fault alcoves, will be constructed off the Explor-
atory Studies Facility main tunnel to allow in situ testing near the Ghost Dance fault.
Both Ghost Dance fault alcoves are planned to be completed in 1997, and the resulting
testing results used to support the 1998 viability assessment.

We are now more than half-way through the five-mile underground loop. We plan to
complete excavation of the south ramp back to the surface to finish the Exploratory
Studies Facility U-shaped, five-mile underground loop in 1997.
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Engineering Design
The 1988 Site Characterization Plan Conceptual Design Report has served as the reference
design for the repository and waste package. The 1996 Mined Geologic Disposal System
Advanced Conceptual Design Report documents the current level of detail for the reposi-
tory and waste package. This report provides us with a new design, or a benchmark,
based on the work performed to date. The report describes the design process, depicts
the major repository and waste package configurations, components, and operational
concepts, and identifies those areas of the design requiring further refinement. Some
significant changes from the 1988 Conceptual Design Report include thermal loading and
emplacement mode in the repository and the size, capacity, and materials for the waste
package. This new design report will serve as the initial basis for the viability assess-
ment design.

Information on design and performance parameters in this report were integrated with
the scientific investigations, systems engineering, and performance assessment elements.
Particular emphasis was placed on waste package handling and nuclear shielding re-
quirements for worker safety.

UPDATING THE S-rAwMGY FOR EVALUATNG WASTE CoNTACwAET
AND ISOLATION

Rationale for an Updated Strategy
The Project is in the process of updating its strategy for evaluating waste containment
and isolation for the Yucca Mountain site. The original strategy was described in the
1988 Site Characterization Plan. Since that time, much has been learned about the site,
as discussed above. What has been learned leaves a relatively few, but important, tech-
nical questions about significant features and processes of the natural geologic and
hydrologic system that influence the functioning of the engineered systems (especially
the waste package) that would be part of a potential Yucca Mountain repository. The
Program's strategy for evaluating the containment and isolation of radioactive wastes at Yucca
Mountain is described in the box on the folokwing page.

Progress in characterizing the Yucca Mountain site is occurring in parallel with progress
in defining the design of the engineered system. As engineered system concepts ma-
ture, testing of selected materials under conditions that either mimic or bound ex-
pected conditions can also become more focused.

Finally, the 1992 Energy Policy Act directed the Environmental Protection Agency to
promulgate a site-specific radiation protection standard for Yucca Mountain. This stan-
dard is currently being developed and early indications are that it will be a health-based
standard, likely requiring dose calculations to a critical group. To address this type of
standard, modeling of the saturated zone and the biosphere needs to be enhanced over
the types of models we have used to address the previously applicable release based
standard.
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Strategy for Evaluating Waste Containment and Isolation
For The Yucca Mountain Site
The Program's strategy for evaluating the containment and isolation of radioac-
tive wastes relies on engineered barriers, geologic features, and natural processes
to delay and minimize releases of radionuclides to! the environment outside of the,
Yucca Mountain site and to minimize any exposure to the public. The strategy is
based on the observation that there is very litde available water in the rocks in and
around the repository to dissolve radionuclides and transport them to the acces-
sible environment.

Engineered Barriers. Waste arriving at the repository site will be placed in a
special disposal container, or waste package, consisting of multiple metal barriers
designed to contain the wastes by resisting corrdsion for thousands of years. A
backfill of crushed rock around the waste packages, an example of another engi-
neered barrier, is being evaluated with the intenrt that it may be used to limit
water contact with the packages, further delaying corrosion and, following corro-
sion, to limit dissolution and transport of radionuclides. The heat output of the
waste will dry the rock, decreasing relative humidity and thus delaying corrosion
of the disposal packages, while the major portion of hazardous radionuclides de-
cay to background levels.

Geologic Features and Natural Processes. The repository's long-term behav-
ior, following corrosion of the waste packages and transport of radionuclides from
the engineered barrier, will be controlled by geologic features and natural pro-
cesses. Water movement through the repository level, which could lead to disso-
lution and transport ofradionuclides, is the mostimportantfeature for determining
the long-term behavior of the potential repository, Based on observations of gen-
erally dry conditions in the Exploratory Studies Facility and preliminary analyses
of age dates of water from the rock pores at the potential repository level and of
mineral coatings deposited by water flowing alonig fractures, we believe today's
dry conditions are likely to persist in the future. Mathematical models developed
to characterize gas and fluid flow at Yucca Mountain predict that water move-
ment will continue to be slow in the future even with potential changes in cli-
matic and hydrologic conditions. Some of the radionuclides that are released from
corroded waste packages will be delayed as they move through the rocks below
the repository horizon. Radionuclides that reach~ the water table will mix with
flowing groundwater and be diluted. E

Doses to the Public. We have defined isolation with a system-levelfsafety goal ast
"an acceptable dose to a member of the public living near the site." The project
will report quantitative dose modeling results. More attention will be paid to,
evaluating potential doses for the first ten thousand years. However, evaluations
will, qualitatively, be carried out over longer times in order to provide insightinto peak dose potential and to support system enhancement studies.
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Three developments have contributed to the need to update the strategy for evaluating
waste containment and isolation: (1) new site characterization information; (2) updated
repository and waste package conceptual designs; and (3) considerations related to the
change from a release standard to a dose or risk-based standard, with an as yet unspeci-
fied regulatory time frame.

Concepts and Status of the Updated Strategy
The Project's updated strategy for waste containment and isolation for a potential re-
pository at the Yucca Mountain site will maintain the core strategy of the 1988 Site
Characterization Plan: the Yucca Mountain site, at potential repository depth, is ap-
proximately 1000 feet above the water table and experiences very low rates of water
infiltration from the surface. This site characteristic is the first line of defense against
the corrosion of waste packages and the release of radionuclides from breached waste
packages in the potential repository (leading to loss of containment).. Secondary lines
of defense to enhance containment and isolation lie in potential engineered barriers
adjacent to the waste package and in the geochemical environment provided by the
natural system, which suggests considerable sorption will exist along potential flow
paths for many radionuclide species that could eventually be released from the waste
package.

The updated strategy currently being developed maintains a number of fundamentals
of the original strategy. The updated strategy continues to recognize the important
role of the relatively "dry" conditions at Yucca Mountain, which contributed to the site
originally being selected for characterization studies. The updated strategy also con-
tinues to recognize the geochemical setting provided by Yucca Mountain as important
to determining the rate at which radionuclides may be released into the environment
in the future, when containment by the engineered barriers is eventually lost.

However, this update differs from the original strategy for four reasons. First, because
much has been learned since 1988, there is an opportunity to focus resources on the
remaining technical questions that have been demonstrated, through total system per-
formance assessments, to be important to waste containment and isolation. Second, to
make an evaluation of the viability of committing further resources to the licensing
process for Yucca Mountain, there is a need to make this appraisal independent of
evolving specific regulations. Third, the strategy update incorporates an enhanced en-
gineered system design that more effectively complements important features of the
natural system. Finally, the updated strategy reflects the revised schedule and recog-
nizes the need for a sufficient technical basis to support the viability assessment in 1998
and the license application in 2002.

In order to support the societal decision that needs to be made on geologic disposal,
the Project is defining waste containment and isolation for purposes of conducting the
viability assessment. We have defined waste containment as the "near-complete con-
tainment of radionuclides by waste packages for several thousands of years." We have
defined isolation with a system-level safety goal as "an acceptable dose to a member of
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the public living near the site." Quantitative dose modeling results will be reported by
the Project. More attention will be paid to evaluating potential doses for the first ten
thousand years. However, evaluations will qualitatively be carried out over longer times
in order to provide insight into peak dose potential and to support system enhance-
ment studies.

The technical questions identified in recent total system performance assessments as
key to evaluating repository and waste package performance are related to the follow-
ing key attributes of the system:

1. rate of water seepage into the repository;

2. integrity of waste packages (containment);

3. rate of release of radionuclides from waste in the breached waste packages;

4. radionuclide transport through engineered barriers and natural barriers; and

5. dilution in the groundwater below the repository.

The strategy will include more detail as to what we now understand about these five
attributes, as well as what our approach is to gathering data and developing models to
make better predictions of these attributes over time. As the repository generates heat
and then gradually returns to ambient temperatures, it is expected that at least the first
four of these attributes will be affected, changing their relative importance to system
performance as a function of time.

The strategy will guide our plans for a viability assessment in 1998, but also looks
forward to and beyond the license application. We will continue to conduct scientific
and engineering studies to aid us in confirming or revising the basis for modeling per-
formance of the repository system. This Program Plan indicates our expectation to
have more information available for a license application. It also recognizes that, if a
license is granted, confirmatory technical work will continue beyond the license appli-
cation during the construction and operational phases of the repository.

2.1.3 KEY TECNCAL ACTIVITIES SUPPORTwG
THE RmsE) PROJ1oCr OBJECTORS

To support the work for the viability assessment and continuing through license appli-
cation, we are concentrating our activities into four integrated areas: (1) core science;
(2) Exploratory Studies Facility construction and operation; (3) engineering design;
and (4) performance assessment.

In addition to these four areas, environmental activities are ongoing. The Project will
continue to comply with all applicable statutes and regulations. For example, the Project
operates under several permits that are designed to protect natural and cultural re-
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sources and complies with air quality permits, water quality permits, and other such
permits issued by the State of Nevada.

National Environmental Policy Act compliance activities will be resumed in Fiscal Year
1997 with the award of a contract for preparation of the Environmental Impact State-
ment. These activities include reviewing and responding to public scoping comments
and data gathering and impact analyses. These activities will lead to development and
issuance of a Draft Environmental Impact Statement, followed by a public hearing
period and a Final Environmental Impact Statement, and a Record of Decision.

CoRE SCIENCE ACTIviIS

Scientific testing will continue to support model development, design, performance
assessment, and performance confirmation. In situ testing in the Exploratory Studies
Facility and related laboratory tests will be emphasized. Crucial initial results from
Exploratory Studies Facility testing will be available for incorporation into process
models being developed in support of the total system performance assessment for
viability assessment.

A principal near-term objective of the core science program is to complete the hydro-
logic flow and radionuclide transport models that will support the performance assess-
ment calculations for the viability assessment. The Project will analyze and synthesize
the existing data gathered over the past decade to confirm or modify the conceptual
and mathematical models that are used to support performance assessment calcula-
tions. This effort will help narrow the probable range of effects on repository perfor-
mance from such key factors as water infiltration through the repository, release and
transport of radionuclides from the waste package to the saturated zone, dilution of any
radionuclide releases, and the degree of drying in the repository from waste-generated
heat.

The core science program will also identify which data sets or modeling efforts are
sufficiently complete to support a future license application and areas where additional
information is needed. This work will serve as a basis to delineate the testing and per-
formance confirmation programs to be described in the license application plan.

We will complete four major types of models in Fiscal Year 1997 to a level of sufficient
maturity to support a comprehensive site description, which will include geologic,
hydrologic, geochemical, and climatological processes, and to support the total sys-
tem performance assessment for the viability assessment. We will confirm the suffi-
ciency of these models for license application with the additional data that will be
available in Fiscal Year 1999. Site-scale flow models will describe groundwater flow
above and below the water table. These models will characterize the movement of gas
and fluid through Yucca Mountain and will be used to predict their future behavior.
Site-scale and regional-scale transport models will evaluate potential radionuclide re-
leases to the accessible environment. The transport models use the results of the flow
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models and add the chemical interactions between the rock units below the repository
horizon and potential radionuclide releases. The geologic framework model will present
the distribution of rock units and geologic structures, such as faults, at the site. This
basic geologic information is the foundation for the hydrologic flow and transport
models. Climate models will evaluate potential future climate changes. We will use
the results of these modeling efforts to prescribe bounding values of precipitation for
the flow models.

The core science activities that will support completion of these four types of models
include:

* Testing and modeling groundwaterflow above the water table, to understand the hydrol-
ogy in the unsaturated zone where the potential repository horizon is located. The
testing activities in the unsaturated zone are directed primarily at evaluating the
amounts and rates of water moving through the rocks in and around the potential
repository and at measuring hydrologic parameters required to develop and cali-
brate the numerical flow models of vapor and fluid flow. Continued monitoring of
gas pressure, temperature, and water pressure in surface-based boreholes will pro-
vide some of these hydrologic parameters. Testing in boreholes drilled in alcoves in
the Exploratory Studies Facility will continue to provide pneumatic and hydrologic
data on the effects of faults and boundaries between different rock units on water
movement within the unsaturated zone. The hydrologic testing in the Ghost Dance
fault alcoves will begin in Fiscal Year 1997 and end in Fiscal Year 1999. We will
continue to use several different techniques of isotopic dating of water samples col-
lected from rocks in the Exploratory Studies Facility to evaluate the length of time
that the water has resided in the rock. Isotopic dating techniques will also continue
to be used on loose material in faults to determine the past history of water move-
ment through potential flowpaths along faults.

* Testing and modeling groundwater flow below the water table, to understand the hydrol-
ogy in the saturated zone. Testing in the saturated zone is focused on determining
the capability of the groundwater flow system to dilute and disperse dissolved radio-
nuclides and to provide hydrologic data for input to flow models for the saturated
zone. Hydraulic and tracer testing will continue at a complex of three test wells east
of the Yucca Mountain site, and hydraulic testing is being conducted in a well north
of the site to collect hydrologic flow data.

* Radionuclide transport modeling, to integrate what is known about the flow of water,
the effects of waste-generated heat, and the geology of Yucca Mountain with labora-
tory measurements of geochemical processes. Laboratory work, hydrologic model
development, and field work to support the development of this modeling have been
progressing for some time. To complement the integrated three-dimensional model
for unsaturated zone transport at Yucca Mountain that we produced in Fiscal Year
1995, we will develop the first model for saturated zone transport in Fiscal Year
1996. In addition, we are updating the unsaturated zone transport model to incorpo-
rate better defined radionuclide source terms, to incorporate a better calibrated flow
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model, to consider additional types of radionuclides, and to include additional physi-
cal processes that affect transport. Laboratory studies are underway to support the
modeling and provide additional confidence in performance assessments. These stud-
ies have been prioritized to maximize our efforts on processes that are most impor-
tant to waste isolation. In Fiscal Year 1997, we will conduct a limited number of field
and laboratory studies and converge on robust transport models to support perfor-
mance assessment.

Bounding the radionuclide release rates, to determine defensible values for releases of
different radionuclides as a function of time from the waste packages and other com-
ponents of the engineered barrier system. This work involves laboratory experiments,
observations and tests in the Exploratory Studies Facility, and modeling to assess the
effects of the thermal pulse from waste-generated heat on the chemical interaction
of introduced materials, such as grout or backfill, with ground water and rock on
transport of radionuclides. Of particular interest for corrosion and radionuclide trans-
port processes is the temporal and spatial distribution of water contacting the waste
packages and the humidity of the surrounding air. We will obtain experimental data
on these attributes for the rocks at Yucca Mountain to provide realistic constraints
on the models used to predict performance during the time there is high heat output
from the emplaced waste as well as afterwards. Thermal testing in the Exploratory
Studies Facility is one part of this effort. In Fiscal Year 1997, we will develop reposi-
tory-scale models based on available laboratory data and initial thermal test results.
Laboratory experiments will be substantially completed in Fiscal Year 1998. These
data and results from in situ thermal tests will be used to update the repository-scale
models to support the license application.

* Geologic investigations and synthesis, to complete the description of the geologic frame-
work and an assessment of volcanic and seismic hazards for Yucca Mountain. In
Fiscal Year 1996, surface-based geologic mapping of the repository block will be
completed and fracture data from surface and underground mapping will be synthe-
sized, and we will update the preliminary three-dimensional geologic framework
model. In Fiscal Year 1997, we will complete the three-dimensional geologic model
for Yucca Mountain with associated information on the distribution of rock proper-
ties, mineral occurrences, and results from geophysical surveys of subsurface fea-
tures. We will also complete an assessment of potential natural resources in the vi-
cinity of Yucca Mountain. Assessments of volcanic and seismic hazards will be com-
pleted in Fiscal Year 1996 and Fiscal Year 1998, respectively. Geological mapping of
the Exploratory Studies Facility will continue as excavation progresses. Surface geo-
logic maps will be completed.

* Surface-based drilling activities, which are used to obtain subsurface data both within
and outside of the repository area. In Fiscal Year 1996, we completed drilling one
additional borehole to complement the existing suite of approximately 40 boreholes
drilled since 1992, when our quality assurance program was approved, and another
40 boreholes drilled earlier. In addition to providing rock and water samples, drilling
activities allow data collection and analysis of air flow through Yucca Mountain. In-
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stallation of pneumatic instrumentation into three boreholes in Fiscal Year 1996,
together with data from instrumentation already installed in four boreholes during
Fiscal Year 1995, will support models of air flow to predict the behavior of water
vapor and gaseous radionuclides in response to heat from the emplaced wastes. Fu-
ture activities will focus on data needed to improve our understanding of the satu-
rated zone flow system.

* Climate modeling, to predict future climate conditions in the Yucca Mountain region
for evaluating possible future rates of water infiltration into the unsaturated zone
and of recharge to the regional ground water system. The climate model predictions
for a number of possible future climate scenarios will be developed in Fiscal Year
1997, and used by the flow and transport models producing a range of infiltration
and recharge values to assess the effects of possible future climatic extremes on waste
containment and isolation.

* Thermal testing, to examine the effects of the introduction of heat generated by ra-
dioactive decay in the wastes, which should evaporate a large amount of water from
the rocks around the repository level at Yucca Mountain. The role of this water, if it
condenses, is a major uncertainty in assessing repository performance, and a series of
experiments will be conducted to help determine the effects of the water vapor and
any condensed water. In addition to evaporation and condensation, geochemical and
geomechanical processes may also have long-term effects on the amount and com-
position of water entering and leaving the rocks near the waste package. Experi-
ments will be performed in the Exploratory Studies Facility, beginning in Fiscal Year
1996, to help bound the effects of the thermal pulse. Measurements will include
temperature, relative humidity, gas pressure, water chemistry, moisture content, and
other appropriate variables to determine the thermal, hydrological, geochemical,
and geomechanical responses of the tunnel and surrounding rocks, representative
backfill materials, and potential waste package materials, to heating and cooling over
a temperature range likely to be encountered during the life cycle of a repository.
Confirmation of near-field environment models is necessary for engineered materi-
als selection, repository design, estimation of waste package failure rates, and deter-
mination of the possible radionuclide releases for performance assessment calcula-
tions. The results from the thermal testing will be used to support completion of the
near-field environment models in Fiscal Year 1998, and will be used in Fiscal Year
2000 to confirm their sufficiency for license application.

We will continue other monitoring activities in order to obtain the baseline data re-
quired for licensing. These activities include operation of a seismic network to locate
and characterize earthquakes, pneumatic and water-level monitoring in selected bore-
holes, meteorologic and surface water flow measurements, and construction monitor-
ing in the Exploratory Studies Facility. We will analyze data from these activities for
significant anomalies and enter them in technical data bases, where they will be avail-
able for use in design activities. Monitoring activities and data collection to support
environmental compliance are also continuing and will be integrated with data needs
for core science and performance assessment.
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The Project also conducts scientific and engineering reviews of hazardous and solid
waste handling and Exploratory Studies Facility designs to ensure compliance with
environmental regulations and requirements. Additionally, the Project gathers data and
reports on ambient air monitoring data and preconstruction surveys to identify and
characterize biological and cultural resources. Finally, the Project prepares data syn-
thesis reports for radiological and terrestrial ecosystems field monitoring.

After completion of the viability assessment, we will continue long-term testing and
monitoring activities to confirm performance estimates for both the natural system
and the engineered barrier system. Of particular interest is waste package material
corrosion behavior as well as that of the waste form itself. In situ thermal testing will
continue in the Exploratory Studies Facility with the long heat-up and cool-down times
required to properly simulate expected waste package behavior. Environmental moni-
toring will continue to support final radiological safety assessments for the period of
operations as well as other requirements of the Environmental Impact Statement

EXPLORATORY STUDIES FACILrrY CONSTRUCTION AND OPERATION AcnwriTS

The Project will continue construction of the Exploratory Studies Facility using the
tunnel boring machine. In Fiscal Year 1996, we plan to complete excavation of the
main drift portion of the Exploratory Studies Facility at the repository level, which will
allow observation and testing of the geology and hydrology along the north-south length
of the potential repository. We initiated excavation of two alcoves in Fiscal Year 1996.
One will be used for conducting thermal tests to study the response of the groundwater
and rocks to heat that will be generated by the wastes. A single heater test in the initial
part of this alcove is scheduled to begin in Fiscal Year 1996 and end in Fiscal Year 1998.
The much larger drift scale heater test in the back part of this alcove will be started in
Fiscal Year 1997, with heat-up to be complete in Fiscal Year 1999. The other new
alcove will provide access near the Ghost Dance fault to study its hydrologic character-
istics and to determine if this fault acts as a preferential path of water flow through the
repository.

In Fiscal Year 1997, we will complete excavation of the south ramp back to the surface.
This will complete the U-shaped, five-mile underground loop. We will complete exca-
vation of the first (north) Ghost Dance fault alcove through the fault and also construct
a second alcove through the Ghost Dance fault at the south end of the repository area.
Exploratory Studies Facility activities will continue, including maintenance of the ground
support systems and operation and maintenance of support utilities. If deemed neces-
sary, we will excavate an east-west drift, off the main tunnel, to allow observation and
testing across the width of the proposed repository. This access (the exact location is
not yet determined) could provide additional confirmation that site conditions are suit-
able and that the emplacement tunnel layout and ground support concepts are feasible.
If this work is determined to be needed, we plan to start excavation in Fiscal Year 1999,
or earlier, if funding permits.
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The Project continues to ensure the protection of employees, members of the public,
the environment, and site facilities and equipment from hazards that may result from
site characterization and construction activities. The Project also provides underground
safety support and on-site safety support to construction; provides environmental sup-
port for operating hazardous waste accumulation facilities and managing hydrocarbon
contaminated soil maintenance and disposal; and conducts surveillance of site activities
to ensure compliance with environmental regulations and requirements. Additionally,
the Project maintains medical emergency services and fire prevention programs to sup-
port field activities, continued implementation of the safety and health program, and
the emergency management program.

ENGINEERING DESIGN AcsrnEs

The design of the repository will be heavily dependent upon and closely integrated
with performance assessment and core science activities. Coordination with perfor-
mance assessment is needed to determine the adequacy of designs, performance mar-
gins for safety and isolation, and to make necessary design modifications. Coordination
with core science activities will ensure the availability of adequate site data to support
the designs. Design will also depend on the results of materials and waste form corro-
sion and performance testing.

In Fiscal Year 1996, we documented the advanced conceptual designs for the reposi-
tory and waste package in the Mined Geologic Disposal System Advanced Conceptual Design
Report. The report describes the design process, depicts the major repository and waste
package configurations, components, and operational concepts, and identifies those
areas of the design requiring further refinement. The design in this report will serve as
the initial basis for the viability assessment design.

For the repository above-ground area, the design for the viability assessment and the
cost estimate will include a description of the site area and the major surface facilities,
including the waste handling building. For the subsurface area, the design will describe
the subsurface region, layout and stability considerations for tunnels, ventilation, con-
cepts for possible retrieval of wastes, and other operational considerations. The sub-
surface design will provide an estimate of the waste capacity of the repository.

The effects of the form and quantity of the wastes will be addressed by establishing
bounding values for their important characteristics, such as amount of radiation, decay
heat, and degradation behavior including radionuclide release. We will use these bounds
as a basis for designs and operating concepts. Studies will be conducted to enhance
spent fuel basket designs, to finalize waste package materials selection, and to establish
feasibility of waste package fabrication techniques. A disposal criticality analysis meth-
odology will be developed and documented in a technical report in Fiscal Year 1996.
We will prepare a disposal criticality topical report, which we will submit to the Nuclear
Regulatory Commission, in Fiscal Year 1998.
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Repository design activities in the near term will concentrate on resolving subsurface-
related repository issues. The surface facilities design, which can rely on a higher level
of regulatory and technical precedent in the commercial nuclear industry, will be de-
veloped later. The new design activities will examine the assumptions made in the 1996
design report and address key uncertainties that affect repository performance and cost,
such as thermal effects and corrosion.

Some specific engineering studies planned to support these designs are summarized
below:

* A thermal management study will provide the detailed analysis that will support a
thermal loading decision. The effort will provide an evaluation of thermal manage-
ment concepts such as a multi-level repository, oldest fuel first, ventilation, selective
emplacement, and aging, with the objectives of identifying thermal management
options that should be pursued during design. The effort will examine a reference
thermal load in the high range of 80-100 metric tons of uranium per acre, which
would accommodate the fIll statutory limit (i.e., 70,000 metric tons) of wastes for
the repository within the planned area.

* Evaluation of backfill will provide a technical basis for a recommendation on whether
an additional engineered barrier system element, such as backfill or other concepts
that perform similar functions, should be incorporated into the system design, and if
so, describe alternative approaches. This study will discuss the design, operational,
and cost considerations related to backfill and other potential supplemental engi-
neered barriers, testing requirements to address uncertainties, and potential effects
on performance.

* Evaluation of corrosion and degradation of waste package materials and waste forms.
Short- and long-term degradation and dissolution testing of selected waste forms
continued in Fiscal Year 1996. Short-term testing of waste package materials contin-
ued and long-term testing of container materials began in Fiscal Year 1996. Short-
term results will be available before the 1998 viability assessment; the long-term
results will contribute to a site recommendation, license application, and confirma-
tory testing during repository construction and operation. Alternative designs and
materials will be further evaluated to ensure that they meet the regulatory require-
ments, are licensable, and are deployable at a reasonable cost.

* Analysis of safeguard and security requirements. This study will consist of analyses to
assess possible threats and vulnerability to determine safeguards and security re-
quirements for material control and accounting and physical protection, such as se-
curity lighting, surveillance, and intrusion detection equipment.

Specific activities to develop design detail to support the 1998 total system perfor-
mance assessment and the cost and schedule estimates for viability assessment include:

* Refining the concept of operations for repository subsurface and surface activities,
including assessments of reasonably available technologies.
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* Continuing to develop the repository and engineered barrier designs to accommo-
date the requirements and enhance concepts established during the advanced con-
ceptual design, including preliminary evaluations, material selections, and drawings
of elements of design that are important to safety or waste isolation.

* Evaluating feasibility of the design of components of the engineered barrier system.

* Conducting safety assessments for the operational period, including analyses of cred-
ible accident scenarios and provisions to keep radioactive releases as low as reason-
ably achievable.

* Developing a preliminary design and strategy for demonstrating waste retrieval.

* Preparing a general description of the proposed transporters for moving waste pack-
ages underground.

* Preparing preliminary designs for sealing tunnels and shafts for final closure.

* Evaluating the stability of the tunnels during the period of operations and after clo-
sure as affected by seismic, thermal, and normal rock stresses.

* Describing the general arrangements of non-nuclear surface facility designs to de-
velop a more precise cost estimate.

After the viability assessment, design activities will accomplish several objectives: iden-
tification of a complete concept of operations; demonstration of compliance with codes,
standards and regulatory requirements; resolution of design issues for items with little
or no regulatory precedents; assessment of design alternatives to bound environmental
impacts; and support of potential licensing technical reports. License application de-
sign will support detailed safety assessments and accident analyses, and will describe
designs in enough detail to demonstrate repository safety and enable compliance re-
views by the Nuclear Regulatory Commission.

Additional design activities, building on the design products for the viability assess-
ment, will provide an adequate level of detail to support a license application. We will
complete more definitive designs for all elements of the repository and engineered
barrier system that are important to safety or waste isolation. Components for these
important elements that have not been proven will receive more detail, including ex-
tensive calculations and technical specifications, than those that have been proven. El-
ements that are not important to waste containment or isolation will be addressed only
through a preliminary level of detail. In addition, we will complete a description of the
Nevada transportation infrastructure necessary to support facility operations, as part of
the development of the Environmental Impact Statement.

KY PERFORMANCE ASSESSMENT ACrTES

Based on Total System Performance Assessment - 1995, we will complete additional sensi-
tivity analyses in Fiscal Year 1996 to improve our evaluation of the significance to total
system performance of various components of the natural and engineered barriers.
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These analyses will be used to refine the strategy for evaluating waste containment and
isolation and to narrow the scope of our site characterization and design work by identi-
fying the additional important site and design-related information required for perfor-
mance assessments for the viability assessment and license application.

To support engineering design activities in addressing the major technical questions,
we will continue analyzing the hydrological and thermal effects of waste-generated
heat and backfill on the waste package. In addition, we will use improved data to refine
models of waste package material degradation and waste dissolution to evaluate poten-
tial releases of radionuclides.

In 1998, the Project will complete another total system performance assessment. This
performance assessment will build on previous iterations by using more complete models
of the natural and engineered barriers than those in previous performance assessments.
The Project is investigating models of potential biosphere pathways of radionuclides
that may be released from the repository. We are also developing criteria and param-
eter validity tests and uncertainty analyses to use in selecting appropriate models for
performance assessment.

A phased peer review of this performance assessment will be conducted. The review
will occur in steps, beginning in Fiscal Year 1996 and finishing in Fiscal Year 1999. It
will include the models of physical processes in 1996-1998, the abstractions of these
models as used for performance assessment in 1998-1999, and the total system perfor-
mance assessment itself in 1999. The comments and recommendations available from
each step of the peer review will be incorporated, as appropriate, as the total system
performance assessment is developed for the viability assessment. The comments and
recommendations that are not received in time for the viability assessment will be in-
corporated into the total system performance assessment for the suitability recommen-
dation and the license application.

The 1998 total system performance assessment will be subjected to sensitivity analyses
to refine our strategy for evaluation of waste containment and isolation and to identify
areas where the level of uncertainty needs reduction for the license application. Those
analyses will also evaluate the latest results of thermal and materials testing to verify
that performance is within expectations. Performance assessment will help define the
performance confirmation testing program by identifying testing needs. The total sys-
tem performance assessment input for the license application will respond to the final
peer review of the 1998 total system performance assessment. Additional peer review
may be performed if there are substantial changes in the total system performance
assessment submitted for the license application.

2.1.4 KEY MANAGEMENT Acrv ns

Management activities have also been affected by funding reductions subsequent to the
1994 Program Plan. We are maintaining the necessary level of support to continue our
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key activities, to ensure health and safety, and to fulfill our public participation re-
sponsibilities, while managing our resources in a fiscally responsible manner.

PROJECT MANAGEMENT ACarnTES

Project management functions include planning, budgeting, scheduling and managing
funds of all Project elements, provision of facilities, administrative support services,
telecommunications, records management and computer procurement and maintenance,
operations and maintenance of wide area and local area networks, and motor pool
operations. Project management functions also include cost and schedule baseline man-
agement and change control. Administration of the funds for financial and technical
assistance to the State of Nevada, Affected Units of Local Government and Nevada
universities, for the National Academy of Sciences, and for Payments-Equal-to-Taxes
is also a Project management function.

Sm MANAGEMENT AcTvwrrEs

An additional management function is the provision of site services at the Yucca Moun-
tain site. These services include: emergency services such as fire protection; security
services such as site access and property protection; transportation services including
bus service to and from the Yucca Mountain site for employees, tour buses, and the on-
site motor pool; communication services including the radio network link for workers
in the field and communications to the Exploratory Studies Facility; and utility services
such as power, water, and sanitation facilities.

MANAGEMENT OF INSTITUTONAL Ac'rvrms

Institutional activities in Fiscal Year 1996 will center around informing stakeholders
and the public about our revised program strategy. Major opportunities for formal
public involvement will include the rulemaking process to revise our repository siting
guidelines, the issuance of the Draft Environmental Impact Statement, and public hear-
ings prior to the site recommendation.

The Project will continue to respond to information requests from the Congress and
media. The Project will rely heavily on the new Yucca Mountain Internet Home Page
to continue communication with interested groups and individuals in a cost-effective
manner. Consistent with the Nuclear Waste Policy Act, we will continue to propose
funding for the State of Nevada and Affected Units of Local Government oversight
activities associated with site characterization. Program review meetings will continue
to remain open to the public.

Fiscal Year 1996 funding has forced a sharp reduction in institutional activities. We are
reducing participation in national meetings and conferences and terminating exhibi-
tions at national events; reducing the production of information materials such as vid-
eos, photographs, and printed material; implementing a 50 percent reduction in educa-
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tion staff and events and an 86 percent reduction for educational materials; decreasing
the hours of operation of our science centers and the toll-free information number;
significantly reducing interactions with the State of Nevada, the Affected Units of Lo-
cal Government, Native American tribes, and other government entities; deferring the
creation of a site-specific advisory board; and implementing a 50 percent reduction in
the number of national stakeholder meetings.

Figure 8 on the preceding page illustrates 1996-2002 milestones for the Yucca
Mountain Site Characterization Project under the Program ' revised strategy.

2.1.5 YucCA MOUNTAmI Sm CHARACTERZATION PROJECT
MILESTONES AND FUNDImG REQUIREMENTS

The 1996-2002 milestones for the Yucca Mountain Site Characterization Project are
listed below and the funding requirements are shown in Table 4 on page 60. The Fiscal
Year 1996 dollars reflect the Program's Congressional appropriation. The Fiscal Year
1997 dollars reflect the Administration's Fiscal Year 1997 budget request, and Fiscal
Year 1998-1999 dollars reflect estimated funding requirements for the revised program
strategy.

Fiscal Year 1996

* Complete the repository and waste package Mined Geologic Disposal System Advanced
Conceptual Design Report

* Complete excavation of the Exploratory Studies Facility main tunnel at the reposi-
tory level

* Update models for 3-D geologic framework; site-scale saturated zone and unsatur-
ated zone flow; and saturated zone and unsaturated zone transport

* Complete backfill evaluation and determination systems engineering study

* Issue proposed rule to amend the repository siting guidelines (10 CFR Part 960)

Fiscal Year 1997

* Award contract for preparation of the Repository Environmental Impact Statement
and restart Repository Environmental Impact Statement activities

* Complete excavation of the south ramp back to the surface to finish the Exploratory
Studies Facility main, U-shaped, five-mile underground loop

* Initiate hydrologic testing in first (north) and second (south) Ghost Dance fault alcoves

* Issue Repository Environmental Impact Statement scoping comment response
document
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* Initiate the drift scale thermal test in the thermal test alcove

* Complete future climate scenarios

* Complete saturated and unsaturated zone flow and transport models to support the
1998 total system performance assessment

* Complete repository and waste package Phase I designs for viability assessment

* Issue the final rule amending the repository siting guidelines (10 CFR Part 960)

Fiscal Year 1998
* Issue Disposal Criticality Topical Report

* Complete license application plan for viability assessment

* Complete near-field environment models to support total system performance
assessment

* Complete probabilistic seismic hazards assessment

* Complete safeguards and security requirements systems engineering study

* Complete single heater test in the thermal test alcove

* Complete total system-performance assessment for viability assessment

* Complete Mined Geologic Disposal System (MGDS) cost estimate for viability
assessment

* Complete the viability assessment of the Yucca Mountain site

Fiscal Year 1999

* Complete hydrologic testing in the north and south Ghost Dance fault alcoves

* Complete the peer review of the total system performance assessment

* Complete the Exploratory Studies Facility east-west drift

* Complete Project Integrated Safety Assessment

* Licensing Support System (LSS) acceptance by LSS Advisory Review Panel

* Complete the drift scale test heat-up in the thermal test alcove

* Confirm saturated zone and unsaturated zone flow and transport models for the
license application

* Publish Draft Repository Environmental Impact Statement

* Complete performance assessment preclosure sensitivity analysis for license application

* Complete repository and waste package Phase II designs for the license application
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Fiscal Year 2000

* Confirm near-field environment models for the license application

* Publish Final Repository Environmental Impact Statement and Record of Decision

* Publish notice of public hearings in Nevada on possible site recommendation

Fiscal Year 2001

* Secretary of Energy notifies State of Nevada of decision to recommend site to the
President

* Secretary of Energy submits repository site recommendation to the President

Fiscal Year 2002

* Submit license application to the Nuclear Regulatory Commission for repository
construction authorization
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FY 1996 FY 1997 FY 1998 FY 1999,
as, Anacted requested, rojected ptroected

Exploratory Studies Faclity 85 89 88 65
Construction/Operations

Core Science 54. 71 69 671:

Engeering Design 35 75 77569

Performace Assessment 12 :19: 20 16

Licensing/Suitability 0 2 4 5

NEPA1  0 5 6 14

Project Management2  64 I 64 54 531

External Oversight 0 14 14 11

PROJECT TOTAL
AVAILABLE $250 $339 $330 $300

Wt:-- I. ___.__--e_

Activities to be completed under the National EnvironmentaltPolicy Act.
2 Includes funding for the Payments-Equal-to-Taxes and contract close-out costs.
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The December 1994 Program Plan described an approach for the Waste Acceptance,
Storage, and Transportation Project that included efforts to develop a multi-purpose
canister by 1998 for possible at-reactor storage; to maintain readiness to develop an
interim storage facility if a site were designated by the Congress and the authority and
resources were provided; and to develop a readiness to accept and transport spent nuclear
fuel from reactors to a storage facility whenever such a facility became available. The
waste acceptance and transportation capability was to be based on certifying a new
high-capacity truck cask and a transportation overpack for the multi-purpose canisters
and constructing prototypes by the end of 1998. A fleet of casks or overpacks would be
purchased when a firm shipment schedule was available.

Further Presidential and Congressional guidance, together with reduced funding, have
led to a reassessment and redirection of the approach outlined in the 1994 Program
Plan. The Waste Acceptance, Storage, and Transportation Project's funding level was
reduced by 76 percent from $57 million in Fiscal Year 1995 to $13.6 million in Fiscal
Year 1996. The reduction reflects the Congressional reservation of $85 million from
the Program's total $400 million appropriation pending legislative authorization to
develop an interim storage facility.

The Congress is considering legislation that would direct rapid development of an
interim storage facility and designate a specific facility site. The Administration, however,
opposes designation of a site and any site-specific facility development work until the
completion of a viability assessment of Yucca Mountain as a geologic repository site
in 1998.

A Rm~sw STmATnGy
We have developed a revised strategy that will enable the Program to acquire the
capability for waste acceptance, storage, and transportation as rapidly and efficiently as
possible, consistent with current guidance from the President and the Congress, and
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reflecting the consequences of the reduced program funding level for Fiscal Year 1996.
The later years of the schedule are based on an assumption that after completion of the
Yucca Mountain viability assessment in 1998, the Program will receive the necessary
statutory authority, sufficient funding, and a site designation to initiate work on an
interim storage facility in 1999.

Prior to interim storage facility site designation, the Waste Acceptance, Storage, and
Transportation Project will establish a blueprint for the development of waste accep-
tance, storage, and transportation systems. Activities during this period will be directed
towards achieving two major near-term objectives.

* Develop a market-driven waste acceptance, storage, and transportation approach
that relies on the private sector for implementation.

* Conduct non-site specific design and engineering safety analyses for an interim stor-
age facility to reduce facility licensing time once a site is designated.

After designation of a storage facility site, Project activities will address development of
an interim storage facility at the specified site and the acquisition of related waste ac-
ceptance, storage, and transportation services. These activities consist of system design
and implementation efforts that can occur only after a site has been designated, and
thus are contingent on further Presidential and Congressional action that provides
statutory authority, funding, and storage facility site designation. Assuming that these
Presidential and Congressional actions are completed in 1999, we would award mul-
tiple contracts for waste acceptance, storage modules, and transportation services and
equipment in the same year and submit our environmental analyses, in compliance
with the National Environmental Policy Act, and our license application to the Nuclear
Regulatory Commission in 2000. If the Program is given legislative authorization to
commence facility construction upon submittal of a license application, as was recently
proposed in the Congress, the target date to begin accepting spent fuel at an interim
storage facility could be as early as 2002. Activities and milestones planned for the
period after site designation are depicted in Figure 9 on page 67 and described further
in Appendix C.

In addition to priority activities directly associated with the two major near-term ob-
jectives and summarized below, the Project will continue various support activities that
will play a significant role in successful implementation of the waste acceptance, stor-
age, and transportation components of the waste management system. These activities
are described in Section 2.2.2.
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2.2.1 Pioirim ACiVI s To AcIEVE
MAYOR N-R-TERM OBJEwcTVES

DEVELOPING A MARET-DRIVEN WASTE ACCEPTANCE, STORAGE, AND TRANSPORTATION
APPROACH THAT RELIES ON THE PRIVATE SECTOR FOR IMPLEMENTATION

The Program plans to rely upon a competitive private sector procurement to create the
necessary national transportation capability to move spent nuclear fuel from locations
throughout the United States to a centralized interim storage facility. This capability
would also be utilized to transport waste to a permanent disposal facility. We intend to
publish a Notice of Expression of Interest in publications such as the Federal Register,
Commerce Business Daily, and trade journals to solicit industry and vendor views on the
proposed approach, which is described further in Appendix C. We will be prepared to
issue a request for proposals and award multiple contracts for equipment and services
on a timely basis when the national policy and schedule for near-term management of
spent nuclear fuel are resolved. This approach will offer a market stimulus for private
sector development of equipment and management capability required for the trans-
portation of spent nuclear fuel.

CONDUCTING NON-Sm SPECIFIC DESIGN AND ENGINEERING SAFETY ANALYSES FOR
AN INTERIM STORAGE FACILITY TO REDUCE FACILITY DEVELOPMENT TIME ONCE A

SI IS DESIGNATED

The Program will pursue opportunities to carry out preliminary work relating to the
licensing of an interim storage facility in advance of site designation, including devel-
opment of a facility design based on conservatively determined environmental and de-
sign parameters that can accommodate virtually any site, and performance of safety
analyses. We will initiate interactions with the Nuclear Regulatory Commission to
discuss and evaluate non-site specific safety issues. Siting evaluation factors contained
in Nuclear Regulatory Commission regulations (10 CFR Part 72) and other Commis-
sion guidance will be used to assist in developing conservative design parameters.

Subject to future funding considerations, the Program will complete a topical safety
analysis report for submittal to the Commission. Submittal of the topical safety analy-
sis report and its subsequent review by the Commission, ahead of site designation, will
reduce the time required later for preparation of the license application and reduce
licensing risks related to design and safety considerations. The report would describe
facility design, operations, and supporting systems; demonstrate conformance with the
Commission's siting evaluation factors and general design criteria; and present the re-
sults of radiological and safety analyses. The report would contain the required analy-
ses and evaluations necessary to demonstrate that operation of the facility would not
endanger the health and safety of the public. The Commission will document its re-
view and approval of the topical safety analysis report in a safety evaluation report
which, along with the topical safety analysis report, will be referenced in any subse-
quent interim storage facility license application.
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2.2.2 OTHER ACTIVrTIES SUPPORTING
WASTE ACCEPTANCE, STORAGE, AND TRANSPORTATION

WASrE ACCEPrANCE ACTVrIES

Waste acceptance activities are those necessary for the Department of Energy to take
title to and physical possession of spent nuclear fuel or high-level radioactive waste
from owners and generators of these wastes. In addition to the physical transfer of
ownership, waste acceptance activities include the planning, preparation, and comple-
tion of the procedures and documentation necessary to accomplish the transfer. Waste
acceptance is the first step in fulfilling the Department's responsibility to dispose of
spent nuclear fuel and high-level radioactive waste. The Program will conduct the
following activities to support its waste acceptance responsibility.

Interaction with contract holders. The Program will continue activities in support of the
standard contract, codified in 10 CFR Part 961, for acceptance of commercial spent
fuel from nuclear utilities. Review and approval of delivery commitment schedules from
utilities will continue.

Integration of Federal spent nuclear fuel and defense high-level radioactive waste into program
plans. The Program will complete a memorandum of agreement with the Department
of Energy's Office of Environmental Management creating a unified system for the
acceptance of Federal spent fuel and defense high-level radioactive waste destined for
geologic disposal. We will also complete the development of acceptance criteria for
these wastes.

Preparing for material control and accounting of accepted waste. The Program will continue
interactions with government agencies, utilities, and others to establish safeguards and
security requirements for spent nuclear fuel and high-level radioactive waste to be ac-
cepted by the Department. Spent fuel verification requirements for utilities will be
developed, and mechanisms will be established for documenting and maintaining in-
formation on all spent fuel and high-level radioactive waste loaded into sealed canis-
ters. A unified data base system will be developed and implemented in phases. The
system will integrate existing data bases and provide a single source of data for com-
mon use to support waste acceptance planning and operations, including continued
tracking of spent fuel generation, material control and accounting, and spent fuel veri-
fication.

STORAGE ACTVrlTES

In addition to planning for the potential development of an interim storage facility and
associated services and equipment, the Program's storage support activities will include
technology demonstration projects that may benefit one or more areas of the Program,
and close-out of activities related to the multi-purpose canister system.
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Dry Transfer System. The Spent Nuclear Fuel Dry Transfer System Development and
Demonstration Project, conducted under a cooperative agreement with the Electric
Power Research Institute, will be continued. The purpose of this project is to demon-
strate a low cost system for handling individual spent fuel assemblies in the absence of
a spent fuel storage pool. The transfer of spent fuel into a cask or between casks gener-
ally takes place under water in storage pools which provide cooling and shielding. Spent
fuel storage pools may not be available in the future at some reactor sites, such as
reactors that are no longer operating, or at an interim storage facility. In Fiscal Year
1996, the Program will also submit a topical safety analysis report on the Dry Transfer
System design to the Nuclear Regulatory Commission for review and approval.

Multi-Purpose Canister System. We will close out efforts related to the development of a
multi-purpose canister system. The Department of the Navy, which had been a coop-
erating agency on the Environmental Impact Statement for the multi-purpose canister
system, has become the lead agency and will proceed with the part of the Environmen-
tal Impact Statement covering naval spent nuclear fuel container selection. The
Program's documentation of its work related to preparing an Environmental Impact
Statement and developing designs for the multi-purpose canister system will be archived.
The Program will complete as scheduled the first phase of the contract with
Westinghouse Electric Corporation for development of a multi-purpose canister de-
sign and completion of safety analysis reports.

TRANSPORTATION AcrIV es

High-capacity truck cask. Due to funding reductions, the contract with General Atomics
to design, develop, certify, and fabricate the GA-4 and GA-9 high-capacity legal-weight
truck cask system is being terminated. Cask designs have been completed. To support
certification efforts, safety analysis reports were submitted to the Nuclear Regulatory
Commission, and a half-scale model of the GA-4 cask design was fabricated and tested.

Obtaining "burnup credit"for cask or canister design. "Burnup" is a measure of the amount
of fissionable material in reactor fuel that is used up in the nuclear fission process while
the fuel is in a reactor. The fuel burnup process also produces fissionable material and
a variety of neutron absorbing materials. The net effect is a decrease in reactivity (the
fuel's ability to support a chain reaction) over time. As the fissionable material is de-
pleted in this way and neutron absorbers build up, the reactivity of the fuel declines.
Nuclear Regulatory Commission practices for safety calculations for spent fuel storage
and transportation technologies use the conservative assumption that the fuel is fresh
(with zero burnup) and therefore has the highest possible reactivity.

Burnup credit refers to the concept of taking regulatory credit in required safety calcu-
lations for the reductions in spent nuclear fuel reactivity that occur as a result of the
usage of fuel in a reactor. Obtaining burnup credit will improve overall system effi-
ciency and may be important to disposal.
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The Program will continue to pursue partial (actinide-only) and principal isotope burnup
credit (actinide and selected fission products) to support the design of criticality con-
trol systems for spent fuel storage, transportation, and disposal packages. Interactions
with the Nuclear Regulatory Commission will be pursued on issues related to the par-
tial burnup topical report we issued in May 1995, and on planning experiments to
support principal isotope burnup credit. In Fiscal Year 1998, the Program will submit a
topical report on principal isotope burnup credit to the Commission.

INSTI1UrIowNAL ACnrTrIEs

Institutional activities of the Waste Acceptance, Storage, and Transportation Project
have been reduced significantly in Fiscal Year 1996. These reductions include termina-
tion of institutional work on the multi-purpose canister Environmental Impact State-
ment; funding cuts for all cooperative agreements with State, tribal, regional, and tech-
nical organizations; suspension of meetings of the Transportation Coordination Group
(a long-standing group that represents a broad range of public agencies and stake-
holder groups); and termination or curtailment of various public information activities
and products.

Core transportation-related institutional activities will be maintained. The Program
will continue interactions with stakeholders to plan the implementation of Section 180(c)
of the Nuclear Waste Policy Act, which provides for technical and financial assistance
to States and Indian Tribes for training public safety officials through whose jurisdic-
tions spent nuclear fuel and high-level waste would be transported. In 1996, we will
publish a Federal Register Notice of Proposed Policy and Procedures for the implemen-
tation of Section 180(c) in which public comments will be solicited. In the following
year, the Program will publish a Notice of Final Policy and Procedures to implement
Section 180(c) of the Act.

We will also maintain interactions with stakeholders and with other Department of-
fices through the Transportation External Coordination and the Transportation Inter-
nal Coordination working groups, and will continue to participate in meetings and
briefings held by other parties to identify issues, clarify policy options, and resolve
issues wherever possible.

Figure 9 on tbe following page illustrates 1996-2002 milestones for the Waste
Acceptance, Storage, and Transportation Project under the Program's revised
strategy. Milestones beyond 1998, which are described further in Appendix C,
are contingent on Congressional interim storage facility authorization, fund-
ing, and site designation.
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2.2.3 WAe AccEPTANcE, STORAGE, AND TRANSPORTATON PROJECT
MILESTONES AND FUNDiNG REQUEMENTS

The 1996-1998 milestones for the Waste Acceptance, Storage, and Transportation
Project are listed below and the funding requirements are shown in Table 5 on page 69.
The Fiscal Year 1996 dollars reflect the Program's Congressional appropriation. The
Fiscal Year 1997 dollars reflect the Administration's Fiscal Year 1997 budget request,
and the Fiscal Year 1998-1999 dollars reflect estimated funding requirements for the
revised program strategy.

Fiscal Year 1996

* Transfer preparation of the multi-purpose canister Environmental Impact Statement
to the Department of the Navy for naval spent nuclear fuel container selection

* Issue Section 180(c) Notice of Proposed Policy and Procedures

* Issue Notice of Expression of Interest to solicit views on the proposed market-driven
waste acceptance, storage, and transportation approach

* Terminate legal-weight truck cask development contract

* Complete multi-purpose canister design and close out contract with Westinghouse
Electric Corporation

* Submit Dry Transfer System Topical Safety Analysis Report to the Nuclear Regula-
tory Commission

Fiscal Year 1997

* Issue draft request for proposals for waste acceptance, storage modules, and trans-
portation services and equipment

* Complete development of first phase of unified data base

* Submit non-site specific interim storage facility Phase I topical safety analysis report
to the Nuclear Regulatory Commission

* Issue Section 180(c) Notice of Final Policy and Procedures

Fiscal Year 1998

* Complete development of second phase of unified data base

* Issue final request for proposals for waste acceptance, storage modules, and trans-
portation services and equipment
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BACKGROUND

The Management Center provides program integration and management support to
the Program Director and the two business centers-the Yucca Mountain Site Charac-
terization Project and the Waste Acceptance, Storage, and Transportation Project. The
Office of Program Management and Integration, the Office of Human Resources and
Administration, and the Office of Quality Assurance constitute the Management Cen-
ter, which is responsible for program planning and management, technical and regula-
tory integration, quality assurance, institutional activities, resources and information
management, and international waste management activities. This section describes
how the Program adjusted these efforts to support its revised program strategy.

The December 1994 Program Plan described a program management approach that
emphasized products and progress, better integration of activities, clearer lines of re-
sponsibility and authority, and more timely participation of stakeholders in the Pro-
gram decision-making process. With many of these objectives achieved, the Program
has further modified program management activities consistent with its reduced Fiscal
Year 1996 funding level and guidance from the President and the Congress.

The funding level for program management activities was reduced by 43 percent from
$90 million in Fiscal Year 1995 to $51 million in Fiscal Year 1996, representing 16
percent of the total program budget. Nearly 60 percent of the Fiscal Year 1996 pro-
gram management allocation covers costs that are effectively fixed or externally as-
sessed, such as Federal salaries and Federal office rent.

Program management activities have been reprioritized to support efforts to complete
a viability assessment of the Yucca Mountain repository site in 1998 and to support the
development and implementation of interim storage strategies. Building upon the man-
agement improvements realized during Fiscal Year 1995, the Program will continue to
enhance integration throughout all program elements, to address cross-cutting techni-
cal issues, and to strengthen the effectiveness of the management tools for baselining
and tracking accomplishments and costs. Administrative activities, such as personnel
and contract administration, will continue. The reduced funding will require a signifi-
cant reduction in the Program's interactions with external parties.
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2.3.1 PROGRAM PLANNIG AND MANAGEMENT

PROGRAM PLANNING

The Management Center will assist the Yucca Mountain Site Characterization Project
and the Waste Acceptance, Storage, and Transportation Project in developing the tech-
nical, managerial, and institutional strategies needed to accomplish the new targets and
milestones under the Program's revised approach. The strategies and objectives of in-
dividual project-level activities will be integrated to achieve a consistent articulation of
overall program policy, and to ensure that the Program's policy and strategies are con-
sistent with Departmental policy.

The Management Center will also support the Program Director in communicating
program policy to key audiences internal and external to the Department of Energy
and in articulating the rationale for strategy and plan changes to program stakeholders.
Support will be provided for the Program Director's interactions with the Congress
and the Office of Management and Budget to explain and justify the revised program
approach during the appropriations process. Management Center staff will also sup-
port interactions with the Nuclear Waste Technical Review Board, which indepen-
dently evaluates the Program's technical and scientific activities.

BASELINE MANAGEMENT

Program cost, schedule, and workscope baselines are used to measure contractor and
participant performance in order to ensure that the appropriate work is performed on
schedule and within budget. We will continue to refine the baseline management pro-
cess that has been established to ensure that the baselines are clearly defined and inte-
grated, and that changes are appropriately controlled. Program progress is regularly
assessed in accordance with the milestones, baselines, and work defined by the planning
process.

In Fiscal Year 1995, program baselines were revised to represent the work effort neces-
sary to achieve the milestones in the 1994 program approach. Further revisions to the
baselines in Fiscal Year 1996 will reflect the redirection made necessary by the Fiscal
Year 1996 appropriation and guidance from the President and the Congress. The im-
pact of baseline changes will be identified and evaluated.

INTEGRATED MANAGEMENT PLANUNG

We are improving our contractor management systems through the establishment of a
single, integrated, and more efficient way of doing business for all program elements
and participants. This new approach will be documented in the Office of Civilian Ra-
dioactive Waste Management Integrated Management Plan which will establish high-
level management system policy and requirements.
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2.3.2 TECHNICAL INTGRATION

Technical integration ensures that the Program's technical elements and activities are
integrated into a system that is safe, efficient, reliable, and cost-effective. The Manage-
ment Center will support the Yucca Mountain viability assessment, the market-driven
waste acceptance, storage, and transportation approach, and non-site specific interim
storage efforts by focusing on the identification and timely coordinated resolution of
cross-cutting technical issues. Such issues that potentially impact multiple program
elements must be identified and resolved on schedules consistent with the business
centers' needs for the information.

NEAR-TERM POLICY DEVELOPMENT AND INTEGRATION ISSUES

Waste canister options. As a result of Fiscal Year 1996 appropriations actions, the Pro-
gram will not pursue further development of a multi-purpose canister system for trans-
porting and disposing of spent fuel. We do, however, recognize the benefits to be de-
rived from standardization of equipment and the desirability of encouraging designs
which are suitable for later transport or use at a Federal facility. Therefore, the Pro-
gram will evaluate the impacts on the Federal program of alternative canister options
that may be developed and utilized under a market-driven waste acceptance and trans-
portation strategy. The technical integration evaluations will focus on the most effec-
tive approaches to integrate the near-term requirements for the timely availability of
storage and transportation systems utilizing current technology with the evolving waste
package designs that satisfy the requirements of the disposal system.

Disposal of other Department-owned radioactive materials. The Program will continue to
evaluate the impact of accepting Department-owned spent nuclear fuel and high-level
radioactive waste into the civilian radioactive waste management system. The Program
is working with the Department of Energy's Office of Environmental Management,
the current custodians for these materials, to ensure that the materials planned for
disposal in a geologic repository meet the statutory and regulatory requirements for
geologic disposal. The Program will also continue to interact with other Department
of Energy programs in the evaluation of other waste materials, such as weapons-useable
fissile material that may be declared surplus to national defense needs, for which deci-
sions regarding ultimate disposition have not yet been made.

REGULATORY AND PERFORMANCE REQUIREMENTS

The Program's regulatory and performance requirements have been identified and in-
terpreted in the various levels of Program and Project requirements documents. Dur-
ing Fiscal Year 1996, the Management Center will incorporate requirements for De-
partment-owned spent fuel into the Program's requirements documents structure. The
existing suite of program requirements documents will be streamlined to eliminate
redundancy and ensure that the Program can respond to future changes in policy and
direction in an efficient and effective manner.
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Building on the regulatory and performance requirements, the Program has developed
a technical baseline that includes design packages, drawings, and analyses, and provides
traceability to key requirements. Using the technical baseline as a tool, reviews will be
conducted to evaluate how well the system design meets regulatory and performance
requirements and to ensure that the interfaces among Program elements are identified
and controlled.

2.3.3 REGuATORY INTEGRATION

The Management Center will focus on three principal areas of regulatory integration:
plans and strategies for compliance with applicable statutes and regulations; continued
consultations with the Nuclear Regulatory Commission regarding the repository and
non-site specific interim storage concepts; and reexamination of and possible modifi-
cations to the regulatory structure that guides the licensing of the repository.

COMPLIANCE WrIm STATUTEs AND REGULATIONS

The Management Center will continue to assist the Yucca Mountain Site Character-
ization Project in developing strategies and plans for compliance with environmental,
safety, and health requirements, and will help to ensure that Project activities are con-
sistent with Departmental policy and with environmental impact statements completed
or being prepared by other Department of Energy programs. Pending regulatory
changes will be analyzed to assist the Program in complying with new requirements. As
part of the policy development process, the Program will participate in interagency
working groups and review and comment on draft Department of Energy orders and
directives. Finally, to maintain policy consistency within the Department, the Program
will continue to interact with and provide Project data to other Departmental offices
on environmental, safety, and health issues.

CONSULTATIONS wrr= THE NucLEU REGULATORY COmmssIoN

The Program will continue consultations with the Nuclear Regulatory Commission to
improve mutual understanding of the critical technical issues surrounding the reposi-
tory program and the activities required to resolve them, and to ensure that the Com-
mission remains informed of the Program's technical work and evaluations.

To support the objectives of the Waste Acceptance, Storage, and Transportation Project,
the Management Center will continue technical discussions with Commission staff on
non-site specific issues associated with interim storage. These discussions are expected
to increase if and when the Program is authorized to develop an interim storage facility.
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UPDATING THE REGULATORY FRAMEWORK FOR A REPOSiTORY AT
YUCCA MOUNTAIN
The Management Center will work with the Yucca Mountain Site Characterization
Project to identify areas where revisions to the regulatory framework for a geologic
repository are needed to reflect the progress made in site characterization and the policy
change to characterize only one site. The Management Center will help develop revi-
sions to the Department's siting guidelines (10 CFR Part 960) and support interactions
with the Nuclear Regulatory Commission and Environmental Protection Agency on
revisions to the Program's regulatory framework.

2.3.4 QuAurIY ASSURANCE

The Program maintains a mandatory quality assurance program to identify and ensure
implementation of requirements that protect the health and safety of the public, work-
ers, and the environment. The quality assurance program must meet Nuclear Regula-
tory Commission requirements. Extensive development and review of technical and
implementing documentation, as well as effective implementation of the requirements,
will be necessary to ensure the soundness of our data and engineering, and to support
eventual licensing of our facilities by the Commission. Through quality assurance au-
dits, the quality assurance program will independently verify that the various designs
being developed and scientific activities performed incorporate the necessary regula-
tory requirements.

In Fiscal Year 1996, quality assurance audits will be performed and surveillance con-
ducted regarding work on the viability assessment for the Yucca Mountain site and on
the design and construction of the Exploratory Studies Facility. A recently developed
program-wide system will be implemented for identifying and correcting conditions
detrimental to quality and for performing trend evaluation. The Program will also
continue the OCRWM Concerns Program, which provides a vehicle for employees to
confidentially identify program concerns and to obtain resolution.

2.3.5 INSTITUTIONAL AcnvrrIES

The Nuclear Waste Policy Act establishes public participation as a key component in
program activities. The Program will continue its coordination with institutions, orga-
nizations, government agencies, and individuals representing a variety of interests. Direct
financial support for cooperative agreements will continue at a significantly reduced
level. To respond to reduced funding levels, Fiscal Year 1996 funding for the Program's
cooperative agreements were reduced to one-third of Fiscal Year 1995 levels; and fund-
ing for educational programs was reduced by 34 percent. Participation in national meet-
ings and conferences and the production of education and information materials such
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as videos, photographs, and fact sheets will be reduced. Other public information ac-
tivities such as traveling exhibits and utility information center outreach will be termi-
nated. The OCRWM National Information Center will provide minimum essential
public information services and products. Its primary communications medium will be
the OCRWM Home Page. Users can access the system on the World Wide Web at
"http://www.rw.doe.gov". The Office of Civilian Radioactive Waste Management Bulletin
will be published semiannually rather than quarterly.

The provision of financial assistance to stakeholders needing assistance to travel to pro-
gram meetings will be suspended pending future budget decisions. The Program will
continue to announce pending decisions in the Federal Register, release draft documents,
as appropriate, for external review and comment; review and respond to comments in a
timely manner; and provide public comment periods at all public meetings.

2.3.6 RESOURCES MANAGEMENT

FEDE&AL HuMA RESOURCES

The Management Center is responsible for recruiting, training, developing, evaluating
performance, and providing appropriate recognition for the Program's Federal staff
and for establishing a work place environment that supports the Program's goals and
objectives. The Program has responded to the Secretary of Energy's goal of reducing
the Department workforce during the next five years. Total Program Federal staffing
levels, at 228 full-time equivalent staff at the end of Fiscal Year 1995, will fall to 217 by
the end of Fiscal Year 1996.

To aid in increasing the capabilities of Federal staff, the Program is implementing a
career development program tailored to individual employee needs. During Fiscal Year
1996, the Program will continue this initiative, and concentrate on the execution of
total quality guidelines, temporary assignments, mentorships, and other personnel de-
velopment initiatives. In Fiscal Year 1996, as the Program's staffing is being reduced, a
new assessment of the qualifications, skills, and abilities required to accomplish mis-
sion objectives will be made, and a plan will be developed for retraining employees in
areas where the appropriate complement of technical, programmatic, and administra-
tive staff is lacking. The Program will also continue to reform its employee perfor-
mance evaluation and recognition program in Fiscal Year 1996. Figure IO on the follow-
ing page presents the Program's Federal organization.
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CoNTRAcro REsoumCEs

In response to the Fiscal Year 1996 funding reductions, the Program has had to signifi-
cantly reduce its contractor workforce. The Program had already reduced the work
scope of its support services contractors under the Department of Energy's Strategic
Alignment Initiative. Payments to support services contractors will be reduced by about
30 percent from Fiscal Year 1995 to Fiscal Year 1996. By the end of Fiscal Year 1996,
the Program's management and operating contractor will reduce its staffing by almost
50 percent from Fiscal Year 1995 levels.

To improve efficiency, the Program has consolidated the contractor support provided
by the Department of Energy national laboratories under the direction of the Program's
management and operating contractor.

The Program is taking steps to establish a single technical and management support
services contractor to improve the integration of activities between headquarters op-
erations in Washington, D.C., and the Yucca Mountain Site Characterization Project
in Las Vegas, Nevada. The Program plans to award a single contract by early Fiscal
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Year 1997 to consolidate these services. Figure 11 presents the Program's contractor

organization.

INFORMATION RESOURCES

The strategic application of information technology contributes to the accomplish-

ment of the Program's mission by providing integrated information systems, solutions,

and services that enhance the productivity of our human resources, drive business pro-

cess improvement efforts, reduce overall program costs, and support the Administration's

"reinventing government" initiative through such efforts as coordinating the Program's

utilization of the Internet.

In Fiscal Year 1996, primary emphasis will be placed on program-wide information

management planning and integration, mission-critical support for business and man-

agement centers, and essential productivity enhancements which, in light of current
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budgetary and resource constraints, have assumed increased importance. The Program
will:

* Develop a program-wide information management multi-year plan which will out-
line specific information management actions to support the revised program objec-
tives.

* Initiate the development of a program-wide information architecture to ensure inte-
gration and integrity of technical, regulatory, management, and financial data.

* Make business process improvement a top information management priority, begin-
ning with the identification and elimination of duplicative and overlapping informa-
tion systems.

* Develop an approach to meeting program-wide records processing requirements in
support of the Program's licensing schedule.

FiNmCIAL REsouaCxs

Activities associated with financial management of the Nuclear Waste Fund include
management of the Fund's investment portfolio and development and monthly imple-
mentation of appropriate investment strategies. In the past year, the Nuclear Waste
Fund has outperformed the intermediate-term Treasury Bond Fund index. The
Program's financial statements on the Fund will continue to be audited annually by an
independent certified public accounting firm.

The Program will conduct fee adequacy analyses to determine whether fees being paid
by waste generating sources are sufficient to fund the Program throughout its entire
life cycle. The Fiscal Year 1996 analysis will be based, in part, on the 1995 Analysis of the
Total System Life Cycle Cost of the Civilian Radioactive Waste Management Program. In
Fiscal Year 1997, the 1995 total system life cycle cost estimate will be updated.

2.3.7 I1NTERNAToNAL WAT MANA G}MENT ACIITrIES

The Program's international waste management activities involve cooperation with
other countries and international organizations to exchange information and develop
consensus on common issues. During Fiscal Year 1996, the Program will continue to
participate in bilateral agreements with Canada, Sweden, Switzerland, France, Japan,
and Spain to support the exchange of waste management information. The Program
will continue limited interactions with the International Atomic Energy Agency and
Nuclear Energy Agency. Due to funding constraints, the Program has terminated co-
operative research agreements with Sweden, Switzerland, and Canada to develop in-
formation and technology relevant to the characterization of a potential geologic
repository at Yucca Mountain. Financial support for international cooperative science
and technology programs is expected to be minimal in future years.
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2.3.8 PROGRAM MANAGEMENT
CAPSToNs AND FUNDING REQuIREmEs

Program management activities contribute to accomplishing the milestone objectives
for the Yucca Mountain Site Characterization Project and the Waste Acceptance, Stor-
age, and Transportation Project (described in Sections 2.1.5, page 58, and 2.2.3, page
68, respectively). Many milestones specific to program management are either annual
requirements or activities related to effective implementation of the Program. The
1996-1999 Program Management milestones are listed below and the funding re-
quirements are shown in Table 6 on the following page. The Fiscal Year 1996 dollars
reflect the Program's Congressional appropriation, the Fiscal Year 1997 dollars reflect
the Administration's Fiscal Year 1997 budget request, and the Fiscal Year 1998-1999
dollars reflect out-year funding requirements for the revised program strategy.

Fiscal Years 1996 - 1999

* Modify the Program's cost, schedule, and workscope baselines, work breakdown
structure, schedule networks, and bases of estimates to reflect the revised program
strategy

* Increase staff capability through the continued implementation of the career devel-
opment program and the development of a process for retraining employees to meet
current and future job requirements

* Conduct fee adequacy analysis and publish the report

* Develop and submit to the Congress an annual report on activities and expenditures
of the Office of Civilian Radioactive Waste Management during the previous fiscal
year (annual requirement of the Nuclear Waste Policy Act of 1982)

* Prepare and submit to the Office of Management and Budget, through the Depart-
ment of Energy's Chief Financial Officer, the Program's audited financial statements

* Award consolidated technical and management support services contract

* Complete Fiscal Year 1997 Total System Life Cycle Cost Report

* Develop an integrated information management multi-year plan to support the re-
vised program strategy.
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I

Dolas in Mionsi

FY 1996 FY 1997 FY 1998 FY 1999
as enacted requestedt prjeted prjected

Quality Assuraace 5 2 2 2

Program Management 7 8 8 8

HumnResourcesManagement 10 10 9 9

ProgrammMnagementSubtotal $22 $20 $19 $19

Program:Direction' 29 31 31 31

PROGRAM MANAGEMENT
TOTALAVAILABLE $51 $511 $50 $50

Includes Federal salaries, benefits, travel, and other related costs..

TArnI 6
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Section 3, Appendices, presents additional information on program
changes and background information on the program.

* Appendix A: Evolution of the Civilian Radioactive Waste
Management Program

* Appendix B: 1994 Program Plan Long-Term Objectives, Fiscal
Year 1995 Milestones, and Fiscal Year 1995
Accomplishments

* Appendix C: Site-Specific Waste Acceptance, Storage, and
Transportation Strategy

* Appendix D: Resources

* Appendix E: Glossary
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AppendixA describes the genesis of this Nation's efforts to resolve the radioactive waste
management problem, the development of an international consensus on geologic dis-
posal, the key provisions of and revisions to the Nuclear Waste PolicyAct of 1982, and
the oversight and system components of the Civilian Radioactive Waste Management
Program.

DEVELOPmNT OF RADIOAcTIVE WAsTm MANAGEMENT Poucy

UNITED STATES' EFFORTS BEGiN
The strategy of geologic disposal for the long-term isolation of spent nuclear fuel and
high-level radioactive waste dates back several decades. In the mid-1950s, the National
Academy of Sciences considered the disposal of defense-related high-level radioactive
waste. In 1957, the Academy concluded that radioactive wastes could be disposed of
safely in a variety of geologic media within the United States. The Academy noted,
however, the- technical and institutional uncertainties involved in implementing a geo-
logic repository strategy, and assumed that significant research would be necessary and
substantial costs incurred before a final conclusion could be reached on the feasibility,
reliability, and safety of geologic disposal. At the same time, the nationwide screening
for suitable repository sites began and continued through the early 1980s.

INTERATIoNAL CoNSENSus oN GEOLOGIC DISPOSAL
In parallel with the evolution ofthe United States' policy, geologic disposal also emerged
as the international community's consensus strategy for managing the permanent dis-
posal of highly radioactive wastes.

In 1985, the Nuclear Energy Agency of the Organization of Economic Cooperation
and Development, an international organization of 23 countries (including the United
States) cooperating in the development of peaceful uses of nuclear energy, reported a
high degree of confidence worldwide that disposal systems in deep geologic structures
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can be designed and operated safely to assure long-term isolation of spent nuclear fuel
or high-level radioactive waste. In 1995, the Nuclear Energy Agency reaffirmed the
international consensus in its report The Environmental and Ethical Basis of Geologic Dis-
posal: A Collective Opinion of the Radioactive Waste Management Committee of the OECD.
The Agency asserted that:

". . . our responsibilities to future generations are better discharged by a strategy
offinal disposal than by reliance on stores which require surveillance, bequeath
long-term responsibilities of care, and may in due course be neglected by future
societies whose structural stability should not be presumed."

Nucum WAr PoLIcY AcT oF 1982
In 1982, Congress passed the Nuclear Waste Policy Act, which established the Office
of Civilian Radioactive Waste Management within the Department of Energy. The
Act adopted geologic disposal as the Nation's long-term strategy for the safe isolation
of radioactive waste and confirmed the Federal Government's responsibility for man-
aging and disposing of commercial spent nuclear fuel. The Act directed the Depart-
ment to identify three potential sites for the first repository and to conduct a multi-
year evaluation, known as site characterization, of each of the three sites. This provi-
sion was later amended to terminate site characterization at all sites except the Yucca
Mountain site in Nevada.

Following site characterization, the Secretary of Energy may decide to recommend a
site for development as a repository. If the President accepts the Secretary's recom-
mendation, the Act directs the President to submit a recommendation of the site to
Congress. The site designation becomes effective 60 days after the President's recom-
mendation, unless in the interim a notice of disapproval is submitted by the Governor
and legislature of the State in which the site is located, or by the governing body of an
Indian tribe on whose reservation the site is located. If such a notice is submitted, the
site would be disapproved unless within 90 days of the submittal Congress passes a
resolution of siting approval. If the President recommends a site and it is not disap-
proved, the Act directs the Department to submit an application to the Nuclear Regu-
latory Commission for a license authorizing repository construction. If the application
is approved and construction proceeds, the Act requires the Department to apply to
the Commission for additional licensing authority to begin accepting waste into the
repository, and ultimately to close the facility permanently when waste emplacement is
completed.

The Act limits the quantity of waste to be stored in the first repository to 70,000 metric
tons of heavy metal until a second repository is in operation. The Act provides for the
disposal of defense-related high-level radioactive waste, contingent upon a Presiden-
tial determination that such waste could be disposed of in a geologic repository along
with commercial waste. In 1985, the President found no basis to conclude that a de-
fense-only repository was required, and therefore, under provisions of the Act, the
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Department is to proceed with plans and actions to dispose of defense waste with com-
mercial spent nuclear fuel in a single repository.

The Act directs that activities associated with the management and disposal of civilian
spent fuel conducted under the Act be funded through a fee on the commercial gen-
eration of nuclear power. The fee was set initially at 1.0 mil per kilowatt-hour, to be
deposited into the Nuclear Waste Fund. The Secretary of Energy is directed to re-
view the fee amount annually to determine its adequacy to meet Federal Government
costs of managing civilian spent fuel, and to propose adjustments as needed to ensure
full cost recovery. Costs associated with the disposal of high-level radioactive waste
from defense activities are to be paid by the Federal Government.

The Act authorized the Secretary to enter into contracts with utilities for the accep-
tance and disposal of spent nuclear fuel. These contracts, which came to be known as
the Standard Contracts for Disposal of Spent Nuclear Fuel and/or High-Level Radioactive
Waste (10 CFR Part 961), were promulgated through rulemaking and provide that the
Department will:

* take title to the spent nuclear fuel as expeditiously as practicable following com-
mencement of operation of a repository, and

* in return for the payment of fees, beginning not later thanJanuary 31, 1998, dispose
of such spent nuclear fuel.'

The Act directed the Department of Energy to study the need for and feasibility of a
monitored retrievable storage facility for the purpose of storing nuclear waste on an
interim basis prior to disposing of it permanently in an underground repository and to
submit to Congress a site-specific proposal for such a facility. It also required the Fed-
eral Government to transport spent nuclear fuel to a Federal storage facility, utilizing
private industry to the fullest extent possible.

The Act defines certain units of government as "affected" because of their jurisdiction
over the site of a proposed geologic repository or monitored retrievable storage facil-
ity, and permits the Secretary of Energy to designate additional units of local govern-
ment as "affected" because of their proximity to such sites. It requires the Department
to provide financial assistance to support participation of parties with "affected" status.

The Department was directed to issue general guidelines for the recommendation of
sites for repositories, which were finalized in December 1984 as General Guidelinesfor
the Recommendation of Sitesfor the Nuclear Waste Repositories (10 CFR Part 960), and to
characterize multiple sites for possible development of a geologic repository. The De-
partment selected nine sites to study as candidates for the first repository. In May 1986,
the Secretary nominated five sites as suitable for the first repository, and recommended

'In May 1995, tbh Department published afinding that it has no legal obligation under the Act or the Standard
Contract to begin disposal of spent nuclearfue lby January 31, 1998 in tbe absence of a repository or interim storage
facility constructed under the Nuclear Waste Poliy Act, as amended.
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three of the sites to the President for approval for site characterization. The President
approved three sites: Yucca Mountain, Nevada; Deaf Smith County, Texas; and the
Hanford Site, Washington. The Department also began the process of identifying sites
for a second repository.

NucEAR WAmE PoLIcY AMENDMENTS ACT oF 1987
Motivated in part by concern about program costs, Congress reassessed the need to
characterize three potential repository sites. Through passage of the Nuclear Waste
Policy Amendments Act of 1987, Congress redirected the Department to focus its site
characterization activities only at Yucca Mountain, Nevada, and report on the need for
a second repository on or after January 1, 2007 but no later than January 1, 2010.

The Department's proposal to locate a monitored retrievable storage facility at a site at
Clinch River in Oak Ridge, Tennessee, with two alternative sites in Tennessee, was
nullified in the Amendments Act. Congress directed that the need for a monitored
retrievable storage facility be examined by a commission before the Department could
proceed and restricted the Department's ability to site and develop such a facility by
prohibiting:

* selection of a monitored retrievable storage facility site until the Secretary of En-
ergy recommends for Presidential approval a site for development as a repository;

* selection of a site within the State of Nevada; and

* commencing facility construction until the Nuclear Regulatory Commission issues a
license for the construction of a repository.

The Amendments Act established the Office of the Nuclear Waste Negotiator to seek
a volunteer host site for a respository or monitored retrievable storage facility and also
expanded external oversight of the Department of Energy by establishing the Nuclear
Waste Technical Review Board, authorizing on-site oversight representatives of host
jurisdictions, and providing for increased local government participation.

Finally, the Amendments Act required that packages for transport be certified by the
Nuclear Regulatory Commission, and that the Department provide technical assis-
tance and funds to States to train transportation public safety officials.

EXERNAL OVERSIGHT AND REGULATION

Recognizing the far-reaching implications of national radioactive waste management
policy, Congress mandated that oversight and regulation of the Department's civil-
ian radioactive waste management activities be provided by a number of external
organizations.
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The Nuclear Regulatory Commission was made responsible for overseeing the safety
of the Civilian Radioactive Waste Management System through its process of licensing
waste management facilities and certifying other system components, such as waste
containers. The Nuclear Waste Technical Review Board was directed to evaluate the
technical and scientific validity of program activities. The Environmental Protection
Agency was charged with promulgating generally applicable standards for protection
of the general environment from off-site releases from radioactive material in reposito-
ries.

Additionally, the National Academy of Sciences has provided analysis and recommen-
dations regarding waste management system issues at various times, sometimes at spe-
cific Congressional direction. For example, the Energy Policy Act of 1992 directed the
Environmental Protection Agency to contract with the Academy for a study to provide
recommendations on standards for protection of the public from the radioactive waste
that might be disposed of in a geologic repository at the Yucca Mountain site. A special
Academy committee completed its report, and the Environmental Protection Agency
is currently developing revised regulations in light of the committee's recommenda-
tions.

The Nuclear Waste Policy Act also gave specific rights to the State of Nevada and
affected units of local government to oversee the development of the system. Since its
inception, the Program has also solicited external expertise and opinion through its
own initiatives, and has sought the involvement of a broad range of stakeholders, in-
cluding State and local officials, nuclear utilities and their regulators, environmental
groups, labor unions, and the general public to contribute to its decision-making pro-
cess.

CIVILIAN RADIOACTIVE WASTE MANAGEMENT SYSTEM

As directed by the Nuclear Waste Policy Act, as amended, the Department of Energy's
Civilian Radioactive Waste Management Program initiated the development of a waste
management system consisting of three components: a geologic repository for perma-
nent disposal of spent nuclear fuel and high-level radioactive waste; a monitored re-
trievable storage facility for temporary waste storage (if Congress approves the
Department's proposal for the construction of such a facility or facilities); and a system
for transporting the waste from commercial reactor sites to the temporary and perma-
nent facilities. Figure 12 on the following page illustrates the waste management sys-
tem as contemplated in the Act.
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FIGURE 12

GEOLOGIC REPosrroRY
The strategic endpoint of the Civilian Radioactive Waste Management System is the
emplacement of spent nuclear fuel and high-level radioactive waste in special packages
in a deep geologic repository to isolate the waste for at least tens of thousands of years.
The waste isolation performance of the repository will rely on multiple barriers, both
natural and engineered. The natural barrier will be the rock formations of the reposi-
tory site. The principal engineered barrier will be the waste package, which consists of
the waste form, a disposal container, and any supplemental barriers such as backfill
surrounding the waste package. Waste emplacement activities at the repository will
incorporate multiple back-up safety systems and equipment to protect workers and the
public.

MoNroiR RErIzvABLE STORAGE FACILITY
Congress directed that a proposal be developed for the construction of one or more
facilities for the monitored retrievable storage of spent fuel. As originally conceived, a
monitored retrievable storage facility was to be deployed to provide back-up storage
only if development of a geologic repository were significantly delayed. The facility
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would duplicate the spent fuel receiving and consolidating functions of the repository,
and would be phased out of operation when the repository was in operation and had
significantly reduced the backlog of spent fuel at the reactors. The facility would in-
clude a building with equipment for spent nuclear fuel reception, inspection, disassem-
bly, and consolidation into storage packages; a large storage yard; and the necessary
support facilities.

After a subsequent reassessment of the monitored retrievable storage concept, the
Department concluded that the facility should be deployed as an integral part of the
waste management system, with expanded capabilities, rather than serve as a back-up
to be constructed only in case of repository development delays.

The Department's current strategy for implementing a near-term interim storage pro-
gram, if and when interim storage authorization is enacted, is for a less-complex facility
to be developed and licensed in two phases. The first phase of the facility would be
limited to the receipt and storage of spent nuclear fuel in sealed canisters or casks, and
could thus be brought into operation relatively quickly. The second phase of the facil-
ity, which would require more time to develop, would include the capability to receive
uncanistered spent fuel assemblies and transfer them to sealed canisters for on-site
storage. Phased development would facilitate timely implementation of the interim
storage facility.

TRANSPORTATION Su3-SYSTEM

The Civilian Radioactive Waste Management System also includes the development of
a transportation sub-system to provide waste acceptance at reactor sites and shipment
to an interim storage facility or directly to a repository. Under previous plans, develop-
ment of the transportation sub-system had been paced to support waste receipt at a
geologic repository. Those plans had included development through Federal contracts
of special casks for truck, rail, and barge shipment of waste.

Under the sub-system now envisioned, multiple contracts would be awarded to com-
peting contractors to arrange waste shipments; acquire, maintain, and inspect equip-
ment; plan and schedule operations; and train personnel. Transportation routes would
be identified following the selection of interim storage and repository sites, and the
technical assistance and funds would be provided to States for training public safety
officials of local governments and Indian tribes through whose jurisdiction waste will
be shipped.

Shipments will be made by truck, rail, or barge, or a combination of these modes. From
an interim storage facility, the spent nuclear fuel will be transported on dedicated trains
to the repository. In vitrified form, defense-related high-level radioactive waste is planned
to be shipped by rail directly from storage sites to the repository. The planned sched-
ule, activities, and products have been redirected under the revised Program Plan, as
described in Section 2.2 and Appendix C.
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The left column of the following table presents the major objectives and associated mile-

stones of the program approach, as stated in the December 1994 Program Plan and in

subsequent testimony before Congressional committees. The column on the right de-

scribes the Program's accomplishments in support of the major objectives and associated

milestones.

~~Em=_~ ~ Oflv 
0 PITA--

- .1994 PROrmm Pi~N LoNG-TERM
O0JECTrlES ANb FY 1995 M.ESTONES

O; b jyective: Evaluate tecimical suiability of
Yucca M ountain site by 1998for develp-
Iment as a geologjc repositoryV
eDevelop IExploratory Studies Facility

- Complete testing and begin operation
.,of tunnel boring machine

- Complete construction of three under-
groundutesting alcoves off main tuinel

- Accept delivery of conveyer system for
tunnel boring machine to remove rock
cutting

i* Fnalize site suitabilityevaluation process in
cooperative effort with stakeholders, advisory
groups

* Continue surface-based testing: drill one
deep unsaturated-zone borehole and two
other boreholes to provide addiional infor-
mation on rock characteristics

*Complete technical basis report and assess
compiance withtguidelines for surface pro-
cesses, including erosion, surface character-
istics, and preclosure hydrology; make rec-
ommendation to the Director regarding
readiness to make higher-level findings
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FY 1995 ACCOMPLISHMENrS

- Done; as of Aprl125, 1996, the tunnel
boring machine was 4,914 meters
(1 6,122 feet) into Yucca Mountain,
more than 1,211 meters (3,974 feet)
ahead of schedule; more thian 60 per-
centofthe five-mile tunnelcompleted.

- Three underground testing alcoves
completed and studies underway

Done; conveyor system filliy opera-
tional

* Done

S Done

* Report completed; assessment and rec-
ommendation deferred
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So~ 0vde

1994 PROGRAM Pi" LONG-TERM
OBJECys AND FY 1995 MUXSTOMES

r ., ~~~~~~~~~~~~~~~~~~~~. .. . . .............. .. N. ........... ..A

Objectic: If sitefounds itabkl, delivera
statutory site recommendation report and
Environmental Impact Statement to the
President in 2000

* Issue Environmental Impact Statement
Notice of Intent

* Conduct public scoping meetings

FY 1995 ACCOMPLISHMENTS

.* Done

0 Conducted 15 scoping meetings
across the country

* Collect and categorize all public comments
received, and develop proposed responses

:10

.
'I

* Comments from nearly 1,000 indi-
: viduals and organizations collected;
categorization and development of
proposed responses deferred

* Develop annotated outline for Draft Envi-
ronmental Impact Statement

* Deferred

Objective: Submit a license application to,
the Nuclear Regulatory Commission in 2001

* Complete Total System Performance Assess- * Done
imcmt-1995

* Complete revision of License Application if* Done
Annotated Outline and issue as Department

_:- *-~ _ . -~ -_ .>s

* Submit two Site Characterization Progress ^ Done
Reports to the Nuclear Regulatory Commis-
sion

* Submit responses to Nuclear Regulatory * Done
Commission review of report on extreme
erosion

I -� - -� - .0--

* Submit second of three reports on seismic
hazards assessment methodology

* Complete reviews of Advanced Conceptual
Design for repository surface and under-
ground facilities

* Complete conceptual design and initiate
Title I design for the waste package

* Refine draft strategy for waste containment
and isolation and complete more advanced
evaluation of the predicted performance of
the repository system

,:1I

* Completed in October 1995.

* Reviews completed in early FY 1996;
report completed in March 1996

* Conceptual design report completed
in March 1996

* Underway; to be completed in
FY 1996

--- 0111111111111111111111111I111��FP
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1994 PROGRWA PxA LONG-TERM
_OBJECTWES AND FY 1995 MILESTONES

:Ojective: Resolve-waste, acceptance
contractruali im

* Issue report summarizing responses to May
1994 Notice of Inquiry on waste acceptance
issues

k ' z ' ' 9 V ' _

XI t- 11 " �

, ,,F "
I t
� 1�

FuY 1995 AcCOMPLISHUENTS

* Issued report summarizing 1, I 00
public comments: also issued nal in-
terpretation of waste acceptance ob-
ligation, concluding that Department
has no legal obligation to begin dis-
posal of spent nuclear fuel by Janu-
ary 31, 1998 in the absence of a re-
pository or other facility constructed
under the Nuclear Waste Policy Act

: 1 �, � � ""., � -11i.li- 1-11� 6_-_,____-,__---,_,_,-, '---_,_,_ -,

Objective: Ensure avaikbility of.
mrdrti-pose anisge in 1998

* Award one or more contrcts for th6 design
and certfication of the multpupose can-
ister system

* Develop Draft Environmental Impact State-
ment for the multi-purpose canister system

: One contract awarded to West-
inghouse Electric Corporation by the
Management and Operating Con-
tractor

* Completed scoping meetings and ini-
tiate analysis of public comments;
preliminary draft developed; frther
effort to be completed by te Depart-
mentoftheNavy
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00becti.ve Aci ber inegration itf
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auh~i~yorpm~mprsonelandShaiper
Jbu on rotws adprors

Co mp lete consolidation of major program
patiipns ndr ehnical direcinof00:EBPanc:iXd0E cc CaT dje n0:

A Magement and Operating Coutra~tor

* - ,Prover programE integraton b ping
programmanagement documents as follows:
0-0 Systes Engineering emenPlan

; XProgramManagement S Manual

_ Information Resources aManageent
Multi-Year jPrormPlan , i,;:,.,,0,:

- Baseline Mangement Pl - -
* Rse and update the folowing plans and

, , J nba es consistntwit:the 199Poram:: ise :: ::O i b:kta:.:.: .
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FvY 1995 ACCOMPLISHMENTS

Refocused the budget to support 1994
Program Plan priorities; aocated in-
creased funds for scientific and, tech-
nical work at Yucca Mountain while
holding overhead costs relatively flat

i

t
r
r

one

Revisions developed; not yet
adopted

Substituting more policy-oriented
Proam Management Plan; cur-
rently under development

Draft completed; update to be com-
pleted August 1996

- eDone

- TI tal System LifeCycle Cost :. . I I .. *

National Envirornmental Policy AtCom-
pliance Srategy
:- 0 gCivn Radioacive Waste Management

SystemReqirements Document,
- Cost and Schedule Baselines
- Program Work Breakdown Structure

thate- S c Plan

Pr P

4: 6 E - -7 . . )~Develpth followng new plns
- Complete preparaion of Total System

-Test and Evaluation Management Plan.

-,; y - eQuallt37As5ur ce:Siton fPlaii

:1- PublcParcpation Plan

- Done X;f tt-tt; .

Done

- Done; now undergoingfiuiher re-
vision

- Done
Done

- Heldstrategicplaningworkhops;
deferred pending program replan-
ni to conform to budget action

- DOne; published December 1994.

- In development

- Done

- Done : -

I- Deferred
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1994 PROGRAM PLAN LONG-TERM
OBJECTWES AND FY 1995 MLESTONES

* Complete initial consolidation of quality as-
surance procedures

* Provide integrated on-line automated con-
figuration information system

* Initiate information management architec-
ture project through pilot test at Headquar-
ters

FVY: 1995 ACCOMPLISHMENTS

* Done

* In development

* project underway

O0jective: &pandstakebolderandpablic
participation in program decision-making

* Implement collaborative process for stake-
holder/customer involvement, including re-
view of comments on the draft plans

Ob:ective: Participate in key deliberatio:
regarding disposal of the Department's
radioactive materials

* Conducted numerous public
meetings on a variety of program
topics, and participated in formal
interactions with representatives
from oversight bodies, State and
local governments, industry
groups, and the general public

* Worked with other Departmen-
tal offices to establish a process
for qualifying waste forms, in-
dluding defense high-level waste,
Departmnent-owned spent nuclear
: uel, and miscellaneous waste
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INTRODUCTION

Section 2.2 of the Program Plan, Revision 1, describes activities to acquire the capability
for waste acceptance, storage, and transportation, which will be conducted prior to
interim storage facility site designation under the Program's revised strategy. This ap-
pendix describes the waste acceptance, interim storage, and transportation activities
currently planned to begin once a facility site is designated.

PLANNING ASSUmrTIONS

Plans for activities following interim storage facility site designation are based on the
following assumptions:

* The $85 million reserved in the Energy and Water Development Appropriations
Act of 1996 will be requested by the Administration and wil be made available in
Fiscal Year 1998 appropriations for non-site specific activities.

* Legislation designating an interim storage site will be enacted approximately six
months after the 1998 completion of the Yucca Mountain viability assessment.

* Site-specific work on a Federal interim storage facility will be initiated with Fiscal
Year 1999 funding.

* Design, licensing, and construction will take approximately three and one-half years
following designation of a site for interim storage, assuming the necessary funding is
provided to develop a topical safety analysis report and conduct related design and
analysis work.

* Interim storage facility legislation will be enacted which:

- authorizes implementation in two phases to facilitate the earliest possible accep-
tance of waste;

- requires separate environmental reports for each phase of construction;
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- allows construction of an interim storage facility to begin as soon as the license
application is submitted; and

-directs the Nuclear Regulatory Commission to develop an Environmental Im-
pact Statement for the interim storage facility, based on an environmental report
submitted with the license application.

* The interim storage facility will be designed, licensed, constructed, and brought into
operation using best commercial practices, and in accordance with the Nuclear Regu-
latory Commission regulation Licensing Requirements for the Independent Storage of
Spent Nuclear Fuel and High-Level Radioactive Waste (10 CFR Part 72) and other ap-
plicable regulations.

* An interim storage facility environmental report and license application will be sub-
mitted to the Nuclear Regulatory Commission in 2000.

* The Federal interim storage facility will begin receiving spent fuel deliveries from
the waste acceptance, storage, and transportation contractors in 2002.

KEY PLANNIG ELEmENTs

WASTE ACCEPTANCE, STORAGE, AND TRANSPORTATON

Competitive procurement for waste acceptance, storage, and transportation services
The Program is contemplating carrying out its waste acceptance, storage, and trans-
portation functions using a market-driven approach that relies on competitive con-
tracts with the private sector for implementation. Under this initiative, contractors will
perform their functions consistent with the Standard Contract (Article IV.B) by accept-
ing spent fuel at Purchasers' sites on behalf of the Department and delivering it to a
Department facility. Contractors would be compensated based on performance of these
services and would accept financial risk. Contractors will be encouraged to use innova-
tive approaches to improve efficiency, to solve problems, to overcome obstacles to per-
formance, and to lower costs.

Multiple Awards: It is envisioned that this will be the first of several similar future pro-
curements covering waste acceptance, storage modules, and transportation services and
equipment to be provided over several decades. For the purpose of establishing and
sustaining viable competition, the Department is contemplating awarding multiple fixed-
price type contracts. One approach under consideration is to divide the country into
regions. (For example, the four Nuclear Regulatory Commission regions might be
used.) Under this approach, one contractor would provide waste acceptance and trans-
portation services to all Purchasers in a given region for the duration of the contract
period. Selected contractors would be responsible to provide waste acceptance and
transportation services to all Purchasers with allocations in the Department's Accep-
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tance Priority Ranking and Annual Capacity Report within their respective service re-
gions. To preserve competition and encourage industrial capability within the market
place, no single offerer would be awarded more than a portion of the work.

Scope of Services: Contractors will be responsible to accept spent fuel on behalf of the
Department as identified in the Acceptance Priority Ranking and the Annual Capacity Re-
port at Purchasers' facilities and deliver it to a Federal facility (either a repository or an
interim storage facility). Contractors would be responsible to provide all transporta-
tion casks and equipment suitable for use at Purchasers' sites, accept spent fuel for
shipment as an agent of the Department, and deliver the spent fuel and compatible
storage systems to the Department facility. Initially, spent fuel delivered to the facility
would be canistered before arrival at the facility. At some point in the service period,
the facility license may be amended to allow handling of uncanistered spent fuel, and
the contractor may be required to transition to delivery of uncanistered spent fuel.

Transportation and storage would be carried out using commercially available equip-
ment in compliance with applicable Nuclear Regulatory Commission and Department
of Transportation regulations, Department of Energy acceptance criteria, and stan-
dard commercial practices. Contractors would provide service in accordance with the
Acceptance Priority Ranking andAnnual Capacity Report, however, contractors might, with
Purchaser agreement and notification to the Department, alter the order of acceptance
to achieve efficiency of operation or to lower costs. Contractors would also be respon-
sible for any intermodal transport required, including heavy haul, whether from the
Purchasers' sites or to the Federal receiving facility.

Schedule: Schedule specifics would be addressed in the solicitation. For planning pur-
poses, it is expected that a Federal facility could be in operation to receive spent nuclear
fuel within three and one-half years of Congressional direction and contractors could
be expected to begin developing service arrangements with Purchasers two to three
years before spent nuclear fuel shipment.

Technical assistance and fumding
Approximately three years before the start of waste acceptance and transportation op-
erations, the Program would begin providing technical assistance and funding for train-
ing public safety officials in emergency response and safe transport procedures, as re-
quired under Section 180(c) of the Nuclear Waste Policy Act, as amended. Section 2.2.2
provides an expanded discussion of this requirement.

INTERIM STORAGE
The development of an interim storage facility would include environmental, design,
licensing, and construction activities. Development of the facility would be accelerated
by licensing and constructing the facility in two phases:

Phase I operations would be limited to the acceptance of spent nuclear fuel in can-
isters suitable for transportation and storage. Operations in this phase would not
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require the construction of spent fuel-handling facilities, which would be deferred to
Phase II.

* Phase II operations would include acceptance of uncanistered spent nuclear fuel
that would be transferred from transportation casks to storage casks for storage on
site at the interim storage facility.

Following the designation of a site, the Program would perform a detailed site investi-
gation and develop an environmental report to be submitted to the Nuclear Regulatory
Commission as a part of the Phase I license application. The environmental report would
provide the basis for an Environmental Impact Statement to be prepared by the Com-
mission. Site-specific activities, including site-specific facility design and preparation of
the Phase I license application, would begin following the enactment of legislation des-
ignating a site. These activities would draw on the non-site specific work conducted
under the first stage of the strategy before site designation. The Program would also
develop and issue request(s) for proposals for facility construction and operation.

Following submission of the license application, the Program would complete final
procurement and construction design and award a contract or contracts for construct-
ing and operating Phase I of the facility. Upon issuance of an Environmental Impact
Statement, a Record of Decision on the Environmental Impact Statement, and an in-
terim storage facility operating license by the Nuclear Regulatory Commission, the
Phase I facility would begin accepting canistered spent fuel. Spent fuel acceptance and

9 *8 ZI9:3$ * 6**to I,40D AMa oW9W

LPhase I Storage Pad

L Transfer Building -:

Temporary
Administrative i

Facilities L

FIGURE, 13
A Phase I interim storage facility would have the capability to receive canistered spent nuclear fuel
and to tramies l the canistered spent fuel from transporation casks to storage casks for intermH
storage. The storage yrd wold cons of a concrete pad with appropate security and
monitoring systems. Temporary facilitiesvwould be provided for administrative acvdes.
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interim storage facility operations are expected to commence approximately four years
after a site is designated.

Phase II development would proceed concurrently with Phase I development and op-
erations, and would follow the same general process, but would take about two years
longer due to the requirements of designing, licensing, and constructing a facility to
handle uncanistered spent nuclear fuel. Under the assumed timetable, the Phase II
license application would be submitted to the Nuclear Regulatory Commission an es-
timated six months before the Phase I license is granted. Transportation and receipt of
uncanistered spent nuclear fuel would commence when the Nuclear Regulatory Com-
mission issues the Phase II license. Figures 13 (on the preceding page) and 14 (on this
page) present a preliminary concept of Phase I and Phase II interim storage facilities.
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A Phase II interim storage facility would include fuel transfer facilities capable of handling
uncanistered spent fuel at a receipt rate of up to 3,000 metric tons of uranium (MTU) per year.
Phase II of the interim storage facility would be constructed as an adjunct to the Phase I facility,
incorporating modular construction techniques to the maximum extent practical. Storage would
be in individual concrete storage casks on a concrete pad. Phase IIRalso would include a facility for
handling any waste generated on the site, a centralized control room, and a vehicle maintenance
facility. In Phase II, temporary facilities and trailers constructed in Phase I would be replaced with
permanentifacilities.
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APPENDIX C - SITE-SPECIFIC WMASTE ACCEPTANCE, STORAGE, AND TRANSPORTATION STRATEGY

MILESTONES

The following waste acceptance, storage, and transportation milestones are contingent
on Congressional interim storage authorization, funding, and facility site designation.

Fiscal Year 1999
* Begin investigations at the interim storage facility site

* Initiate site-specific interim storage facility design

* Begin interim storage facility Phase I license application

* Award multiple contracts for waste acceptance, storage modules, and transportation
services and equipment; authorize contractors to initiate the waste acceptance, stor-
age, and transportation planning phase of the contract

Fiscal Year 2000
* Begin providing technical assistance and funding to States for emergency prepared-

ness and safe transport training under Section 180(c) of the Nuclear Waste Policy
Act

* Submit Pressurized Water Reactor Principal Isotope (Full) Burnup Credit Topical
Report to the Nuclear Regulatory Commission

* Complete interim storage facility Phase I Environmental Report

* Submit interim storage facility Phase I license application to the Nuclear Regulatory
Commission

* Issue request(s) for proposals for Phase I interim storage facility construction and
operation

* Authorize contractor procurement of waste acceptance, storage modules, and trans-
portation services and equipment

Fiscal Year 2001
• Award contract(s) and initiate interim storage facility Phase I construction and prepa-

rations for operations

* Begin interim storage facility Phase II license application

Fiscal Year 2002
• Submit interim storage facility Phase II license application to the Nuclear Regula-

tory Commission

* Issue request for proposals for interim storage facility Phase II construction

* Receive interim storage facility Phase I operating license
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* Authorize contractors to proceed with the operations phase of the waste acceptance,
storage modules, and transportation services and equipment contracts

* Commence interim storage facility operations and begin receiving canistered spent
nuclear fuel at interim storage facility

Fiscal Year 2003
* Award contract(s) and begin construction of interim storage facility Phase II
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Actinides are a set of 14 radioactive heavy metals, from thorium to lawrencium in the
periodic chart of elements.

Advanced Conceptual Design refers to the final part of the conceptual design phase
for the repository, including engineered barriers and the waste package. It is intended
to develop possible solutions to all identified design-related licensing issues and to
develop design requirements for the technical baseline. This phase will explore limited
design alternatives and will establish and refine the design criteria and concepts to be
finalized in the later design phases that will support licensing and construction.

Burnup refers to the reduction of fissionable material in the nuclear fuel that is used
up during the nuclear fission process in a reactor. As the fissionable material is de-
pleted, the ability of the fuel to sustain a chain reaction (reactivity) declines.

Burnup credit refers to a strategy being considered for effective reduction in calcu-
lated spent nuclear fuel reactivity in multi-purpose canisters and transportation casks.
The strategy considers the burnup of fuel instead of using fresh fuel assumptions in
establishing criticality control measures and the design of the appropriate spent nuclear
fuel geometry and neutron-absorbing material that must be utilized in spent nuclear
fuel loading. Burnup credit is one of the licensing issues that may be addressed in ob-
taining certificates of compliance for transportation casks.

Criticality control refers to the suite of measures taken to maintain nuclear fuel, in-
cluding spent nuclear fuel, in a subcritical condition during storage, transportation and
disposal, so that no self-sustaining nuclear chain reaction can occur. Subcriticality is
assured by loading spent fuel in specific configurations that meet certain requirements
related to fuel age, enrichment, and reduction in nuclear fuel reactivity through burnup.

Contract holders refer to owners and generators of spent nuclear fuel who have con-
tracted with the Department of Energy for acceptance and disposal of the spent fuel
under provisions of the Nuclear Waste Policy Act.

Defense high-level nuclear waste refers to high-level waste generated in the course
of national defense activities.
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Drift is a horizontal or near-horizontal passageway in a mine.

Dry transfer refers to moving spent nuclear fuel into a container or between contain-
ers in the absence of a spent fuel storage pool; transfer is generally conducted in pools,
where the water provides cooling and radiation shielding.

Energy Policy Act (42 USC 1251 et seq.) refers to comprehensive energy legislation
enacted by Congress in 1992. Section 801 of the Act directed the Environmental Pro-
tection Agency to contract with the National Academy of Sciences to provide "findings
and recommendations on reasonable standards ...that would govern the long-term per-
formance of a repository at the Yucca Mountain site." Section 802 of the Act extended
the term of the Nuclear Waste Negotiator. Section 803 of the Act instructed the De-
partment of Energy to evaluate whether its current programs and plans are adequate to
deal with additional volumes or categories of nuclear waste that might be generated by
nuclear power plants newly licensed after October 1992.

Engineered barrier refers to a manmade component of a disposal system designed to
prevent the releases of radionuclides from the underground facility. This term includes
the waste form, the waste package, materials placed over and around the waste pack-
ages, and barriers used to seal penetrations directed into and within the underground
facility.

Environmental Assessment refers to a public document for which a Federal agency is
responsible that serves to provide sufficient evidence and analysis for determining
whether to prepare an environmental impact statement or a finding of no significant
impact.

Environmental Impact Statement refers to a detailed written statement to support a
decision to proceed with major Federal actions affecting the quality of the human envi-
ronment. Required by the National Environmental Policy Act (NEPA), the environ-
mental impact statement describes: the environmental impact of the proposed action;
any adverse environmental effects which cannot be avoided should the proposal be
implemented; alternatives to the proposed action (although the Nuclear Waste Policy Act,
as amended, precludes consideration of certain alternatives); the relationship between local
short-term uses of man's environment and the maintenance and enhancement of long-
term productivity; and any irreversible and irretrievable commitments of resources
which would be involved in the proposed action should it be implemented. Preparation
of an environmental impact statement requires a public process that includes public
meetings, reviews, and comments, as well as agency responses to the public comments.

Environmental Report is a document, similar in content to an environmental impact
statement, required of facility license applicants for submission to the Nuclear Regula-
tory Commission. The document, while it does not involve the public process required
in an environmental impact statement, serves to provide information necessary to pre-
pare an Environmental Impact Statement by the Commission.
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Evapotranspiration is the loss of water from the land to the atmosphere through tran-
spiration of plants and evaporation from the soil.

Exploratory Studies Facility refers to a facility constructed for the purpose of per-
forming underground studies during repository site characterization.

Geologic repository refers to a system for the disposal of radioactive waste in exca-
vated geologic media, including surface and subsurface areas of operation and the adja-
cent portion of the natural setting.

Ground water refers to all subsurface water as distinct from surface water.

High-level radioactive waste refers to: (1) the highly radioactive material resulting
from the reprocessing of spent nuclear fuel, including liquid waste produced directly in
reprocessing and any solid material derived from such liquid waste that contains fission
products in sufficient concentrations; and (2) other highly radioactive material that the
Nuclear Regulatory Commission, consistent with existing law, determines requires
permanent isolation. The Civilian Radioactive Waste Management System will accept
only solidified high-level waste.

Information management architecture refers to the conceptual framework that guides
the building of an efficient, effective, and flexible information infrastructure. The ar-
chitecture provides the blueprint upon which all information, data, and information
systems are defined, organized, developed, accessed, maintained, and managed for the
Program.

Institutional activities refer to activities involving stakeholders and the public, and
includes participation in program decision making, program information dissemina-
tion, and program funding to State and local governments and stakeholder groups.

Interim storage facility is a facility for acceptance of spent nuclear fuel and high-level
nuclear waste from owners and generators for temporary storage prior to permanent
disposal in a repository. See also monitored retrievable storage facility.

License application is a document submitted to the Nuclear Regulatory Commission
containing general information and a safety analysis for either a geologic repository or
an interim storage facility. A license is required to receive, possess and dispose of spent
nuclear fuel and high-level radioactive waste.

Licensing Support System refers to an electronic information retrieval and distribu-
tion system to support the licensing process, as required by the Nuclear Regulatory
Commission in 10 CFR Part 2, Subpart J. This system must be certified by the Com-
mission at least six months before the Department submits a repository license applica-
tion. The Department has worked with the Commission and the Commission-spon-
sored stakeholder group to develop an acceptable system that will be used for docu-
ment discovery by all participants in the repository licensing hearings.
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tractors, Department of Energy laboratories, and the United States Geologic Survey,
engaged in the performance of such services.

Quality assurance refers to all of the planned and systematic actions necessary to
provide adequate confidence that a structure, system, or component is constructed
according to plans and specifications and will perform satisfactorily. The Program has
established a rigorous quality assurance program which is required and overseen by the
Nuclear Regulatory Commission. Establishment and execution of the quality assur-
ance program is intended to protect the health and safety of the public and workers,
and the environment. Compliance with the quality assurance program enables us to
collect and maintain qualified, traceable data that can be used and considered valid by
the Commission and other oversight bodies during program execution and licensing
proceedings.

Reactivity is a measure of a nuclear system's potential to self-sustain a nuclear chain
reaction.

Spent nuclear fuel refers to fuel that has been withdrawn from a nuclear reactor fol-
lowing irradiation, the constituent elements of which have not been separated by re-
processing.

Stakeholders refer to individuals or organizations who have an important, ongoing
interest in the Program and service quality of the Office of Civilian Radioactive Waste
Management.

Storage cask refers to a waste receptacle designed to hold safely one or more spent-
fuel assemblies during storage at a reactor site, an interim storage facility, or a repository.

Strategic Alignment Initiative refers to the second phase of Secretary of Energy
Hazel O'Leary's five-year Strategic Plan. The Plan was developed in Fiscal Year 1995
to enhance the Department of Energy's performance of core missions while reducing
costs. The Strategic Alignment Initiative is a package of organizational, legislative and
cost-cutting actions, including downsizing, privatization and management restructur-
ing throughout the Department of Energy.

Strategic System refers to a Department of Energy designation under which the Pro-
gram will be managed as a single integrated entity rather than as separate independent
projects.

Thermal loading refers to how application of heat to a system is distributed in space,
and is usually measured in terms of watt density. The thermal loading for a repository
is the "watts-per-acre" produced by the radioactive waste in the disposal area.

Topical safety analysis report refers to a document submitted for review and ap-
proval to the Nuclear Regulatory Commission prior to a license application for a ra-
dioactive waste management facility, containing analyses and evaluations addressing
the potential impact of the facility on public health and safety.
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Total system life cycle cost refers to the cost estimate which reflects the most current
assumptions for system components and operational procedures for the Civilian Ra-
dioactive Waste Management System. The Nuclear Waste Policy Act of 1982 requires
the Secretary of Energy to annually review the 1.0 mil per kilowatt-hour fee, paid by
nuclear utilities for the disposal of spent nuclear fuel, to determine its adequacy for
offsetting the estimated costs of the Program. The total system life cycle cost analysis is
prepared to document the estimated Program cost and is a necessary component of the
fee adequacy analysis.

Transportation and storage system refers to equipment for the acceptance, trans-
portation, and interim storage of spent nuclear fuel.

Utilities refer to commercial entities which provide electricity to users for a fee. Utili-
ties collect money that goes into the Nuclear Waste Fund, if the utility company gen-
erates power using nuclear reactors.

Viability assessment refers to the Program's assessment of the prospects for geologic
disposal at the Yucca Mountain site, based on repository and waste package designs, a
total system performance assessment, a license application plan, and repository cost
and schedule estimates.

Waste acceptance refers to the processes necessary for the Department of Energy to
take title to and physical possession of spent nuclear fuel or high-level nuclear waste
from owners and generators of these wastes.

Waste canister refers to a metallic or nonmetallic container enclosing the waste form.

Waste form refers to radioactive waste materials and any encapsulating or stabilizing
matrix. Examples include used nuclear power reactor fuel elements and borosilicate
glass "logs" containing radioactive materials.

Waste package refers to the waste form and any containers, shielding, packing, and
other absorbent materials immediately surrounding an individual waste container.

Water table refers to an underground boundary below which the rock interstices are
filled with water and above which the interstices are not filled with water.

Weapons-usable fissile material refers to the highly enriched uranium and pluto-
nium that can be used in the production of nuclear weapons.

10 CFR Part 2 refers to the Nuclear Regulatory Commission regulation, titled "Rules
of Practice for Domestic Licensing Proceedings and Issuance of Orders," that governs
the conduct of the Commission's licensing proceedings. Subpart J of 10 CFR Part 2,
titled "Procedures Applicable to Proceedings for the Issuance of Licenses for the Re-
ceipt of High-Level Radioactive Waste at a Geologic Repository," contains specific
requirements for the repository licensing process. These include requirements for the
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