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ABSTRACT

The Nuglear Wags Policy Act of 1982 (NWPA) (P.L. 97-425)
T

and the
(NWPAA) (Title Vof P.L. 100-203) provide the framework
for the Department of Energy’s (DOE) Office of Clvilian
Radioactive Wasts Management (OCRWM) to find a
permanent means for disposing of high-level nuclear waste in
the United States. The focus of this study is the congrassional
decision-making process associated with passage of the

Poliz n . The passage
of NWPAA was & direct result of the fallure of the policy

adopted in the ! . This study
analyzes the nature of congressional nuclear waste policy-
making through the Jens of subsystems theory,' The data

analysis {8 primarlly based on confidential interviews with
over fifty key actors in the nuclear waste policy subsystem as
well 88 an analysis of primary source documents.

1. TREORETICAL PRAMEWORK: POLICY SUBSYSTEMS

In order to explain the strategies of the major players
involved in the development and passags of NWPAA, it is
necessary to place nuclear waste policy-making in a broader
theoretical framework. Until recently, the predominant
desctiption of the policy process in political scisnce has been
encapsulated in two forms--iron triangles and issue networks.
Iron triangles are relatively cloged policy arenas distinguished
by stable relations among a limited number of participants--
executlve bureaus and agenciss, congressional committees, and
interest groups or "clientele groups.” The issue network is
¢characterized as open, fragmented, and extraordinarlly
complex, making it unsuited to resolving conflict or reaching
decisions quickly. Many participants move in and out of the
issue network, and power In the network is disaggregated.®

Subsystem theory builds upon tbese metaphors by
modeling the different political environments in which
decisions are made. Subsystem theory identifies three

decislon-making systems: macropolicy gystemns (general
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decigion-making with major political effects involving broad
public interests, divisiveness, extensive medis coverage, and
many participants); palicy gubsystemms (ranging in turn from
dominant to competitive to disintegrated); and micropolicy
Bystems (narrowly focused, often closed decision-making
involving & very small group of decision makers). Several
variables are used to distinguish these systems from one
another: the visibility of conflict, the level of conflict, the
scope of conflict, and the numbar of participants in the
subsystem.:

Policy subsystems are dynamic and highly variable (see
Table 1). Within the policy subsystem category, there exist
three subsystems, The an exhibits stable
relations among & small group of decision-makers, an
uncertalnty and information costs are low. ity
subsystams exhibit coalitions that are short-lived due to
competition for resources and information, while in
disintegrated subsystems the level of conflict and visibility are
higher, and large numbers of participants angage the interasted
public. Subsystem theory does not consider political confliet
to be undesirable.* In the policy subsystem model,
environmental factors have a direct impact on the dynamics of
decision-making,

Ul. HISTORY OF NUCLEAR WASTE DISPOSAL POLICY-MAKING

Congressional-executive relations associated with nuclear
waste policy have evolved through thres policy-making stages.
In the first stage, a closed and dominant policy-making system
typified by congrassional-executive cooperation in the ressarch
and development of waste management isolation technologies
operated with & high level of secrecy and discration from 1954
until 1979. A second, more competitive stage existed from
1979 10 1986, In this stage, the declsion-making system
became more open to participation by other actors.
Congressional-executive conflict tnereased but Congress,

* More commonly, policy conflict is seen as disruptive and
éven dysfunctional.
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Visibility Specificity Soope Leve Number Access

Subsystem of of of of of to
Type Coalition Decision Jurisdiction Conflict Conflict Participants Decision Process
Dominant Stable Low Well Defined Narrow Low Smalt Closed
Competitive Not Stable Low Overlapping Moderate Moderate Moderate Open Ouly o
for Shost and Thoze Competing
Periods Challenged
Disintegrated Not Stable High Fragmented Wide High Large Open

SOURCE: J. A. THURBER, "Dynamics of Policy Subsystems in American Politics,” i Interest Group Politics, eds. A. J. CIGLER and B. A. LOOMIS,
Washington, D.C., Congressional Quarterly Press (1991).
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DOE, and interest groups worked closely in the passage and
‘implementation of NWPA.

As DOE focused on potential sites for characterization,
conflict over the direction of nuclear waste policy expanded,
and bacame more visible and electorally volatile, The
increasing leval and widening scope of conflict pushed the
subsystem into a third, micro-policy-making stage lasting from
the latter half of 1986 until the passage of the NWPA
Amendments in early 1987, The post-1987 NWPAA stage, &
fourth period, is again primarily a dominant policy subsystem.
This stage is genarally characterized by cooperation and co-
management between Congress and DOE in decisions about
the funding and implementation of nuclear waste policy.

The development of long-term repositories for nuclear
waste has always been the responsibility of the federal
government. In 1954, Congress creatad the Atomic Energy
Commission (AEC) to regulate and promote civilian nuclear
powsr. The stated goal of the AEC was to develop a long-
tarm nuclear wasta storage option that would literally last
thousands of years, On-site storage was scceptad as the short-
term solution to the waste storage problem, but the AEC
publicly argued that long-term storage solutions ¢ould be in
operation by the early 1970s.}

The geologic repository concept became the most
commonly sccapted repository option after the National
Academy of Sciences endorsed it in September, 1955,
Beginning in the mid 1960s, the Oak Ridge National
Laboratory began to look at salt domes as the most promising
media for a repository.? In the spring of 1968, the AEC
declared that al! waste should be reprocessed into an AEC-
approved form and deposited in 8 permanent waste repository
not more than 10 years sfter its reprocessing.’ In 1972 AEC
Chair James Schlesinger pressed for the development of a
surface repository.?

The JCAE hald very few hearings concerning nuclear
waste storage during this period, the earliest and most
important sat pecurring in early 1959.% Scientists appearing as
witnesses at the hearings approved of the AEC’s tank storage
and long-term repository programs. The hearings were well
reported and caused a large public stir, but they wound down
without directly examining the AEC’s high-level waste
disposal program.

During the 19605 and 19703, both long-term and short-
term political changes occurred which led to the breakup of
the dominant policy subsystem. One of the most important
long-term trends was the growing environmantal movement.
This heipad to create a positive political climate for the
passage of the National Environmenta] Protection Act (NEPA)
and the Qceypationa] Safsty and Health Act, and new legal

® The regulations published at that time can be found at 10
CPR 30, appandix F, November 1970,

mechanisms in these laws provided citizens with opportunities
to affect govecnmental decislon-meking.®

- Short-term trends, however, were more Important, In
1974, in the wake of the first OPEC oil embargo, the AEC
was divided into two new agencies, with regulatory dutles
given w the Nuclear Reguletory Commission (NRC) and
responsibility to promote nuclear energy transferred to the
Energy Research and Development Administratlon (ERDA).
Pollowing a reform recommendation in the Senate, the JCAE
was abolishad in 1976 and its oversight duties distributed
among several House and Senate committees.” The energy
crisis of 1973-74 and the oil price increase of 1979 and 1980
also indirectly affected the old nuclear waste policy subsystam.
Asg nuclear energy came to ba sean as one major solution to
the enetgy crisls, more people became aware of the industry’s
problems.® Finally, as the public and thelr representatives in
Congress became less trustful of pro-nuclear expert opinion,
the numbar of nuclear waste policy decision-makers
expanded.’

The 1979 Three Mile Island accident mobilized a large,
aggressive, and vocal national anti-nuclear power iobby which
challenged the weak but still dominant subsystem. The
public’s awareness of nuclear waste issues also increased
dramatically at this time. In 1980-1981, an average of about
six erticles per quarter were published in national
newsmagazines or newspapers compared with an average of
about 1en articles per quarter in the 1982.1983 perlod, a forty
percent increase. Passage of the 1987 NWPAA legislation and
additional concern about nuclear power generated by the
Chernobyl accident lad to another jump in the sverage number
of articles per quarter during 1987-1988.

Reacting to this public pressure, DOE issued several
environmental studies regarding repositories in the early 1980s
and even charactezizad several sites. However, a growing
number of constiruents, having lost faith in the scientific
expertise and pudlic-interest orientation of DOE, pressured
Congress to "do something" about nuclear waste policy.

In 1982 Congress passed NWPA, which states that
"geologic conditions" of potential sites are to be the "primary
criteria” for selection of an appropriate nuclear waste site.
The Secretary of DOE was directed by NWPA to adminlster
the site selection process in several stages. DOE was to
screen potential sites and recommend three sites for
characterization to the President from g list of five potentlal
sandidate sitas. Upon complation of the sits characterization
process, the President was to recommend to Congress one of
the three characterized sites as "qualified" for the first
repository. NWPA provided for sxtensive public hearings and
congultation with state governments, and gave the state

° The AEC's authority on lssues of safety and health began to
be dlsputad in part becsuse the agency had failed to raise
questions of safety and sconomics in & timely faslon during
the 1950t and 1960s.
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selected as the site of the repository a veto (the veto could be
overridden by majority vote of both houses of Congress).
DOE was also to Jocate a second repository in the East or
Midwest to achieve regional balance.

Citizens living close to potentlal nuclear waste sites
quickly expressed attitudes consonant with the NIMBY
syndrome.* But Congress was determined to work around the
NIMBY problem: "We have been around this block many
times before. We have heard from the states that they do not
want nuclear waste in their backyard. We have heard from
the Department of Energy that it must go somewhere. We
have beard from the utilities that it is already in storage on-site
at muclear reactors all around the country. The simple fact is
that nuclear waste is already in temporary storage in 33 states
around the country."”

Congress attempted 1o strusturs NWPA to avoid NIMBY
pressures.” In an attempt to avoid long delays, Congress
created 8 multi-slte selection process. The act's strict schedule
also required DOE to begin disposing of waste at a repository
no later than January 31, 1998, a clear attempt to avoid a
drawn-out slte selaction process that would be electorally
damaging. Anticipating NIMBY pressure, Congress decided
to "spread the pain” by authorizing two reglonal repositories.

It also appears that Congress deliberately shifted
responsibility for educating the public about the repository
program to DOE. Congressional respondents have noted that
soms Members of Congress worried that if Congress itself
tried to educate the public about thé répository program,
voters who opposed the policy would retaliate against
incumbents st election time. Therefore, DOE was forced to
play the role of educator.

NWEPA also made DOE subject to regulations issued by
other federal agencies. Congress felt that this could break the
utilities’ hold on DOE. Therefore, DOE was forced to
comply with regulations published by the Environmental
Protection Agency (EPA) in 40 CFR 191 and by the Nucleur
Regulatory Commission (NRC) in 10 CFR 60.

Congress also suthorize¢ DOE 10 site, construct, and
operate a monitored retrievable storage (MRS) facility for the
shori-term storage of high-level radioactive waste. Although
Congrass chose permanent disposal over monitored and
retrlevably stored waste isolation in NWPA, the act still
directed DOE to study the need for and feasibility of

‘ Many commentators heve asserted that NWPA mandates that
one repository be bullt in the East or Midwest and another
repository in the West. However, the east-west
arrangemeant was not explicitly written into law.

¢ "NIMBY refers to intense, sometimes emotional, and often
sdamant local opposition to siting proposals that residents
believe will result in adverse Impacts." M. E. KRAFT and
B. B. CLARY, "Citizen Participation and the NIMBY
Syndrome: Public Response to Radioactive Waste
Disposal,” Wasterp Political Quarterly 44 (June 1991).

constructing an MRS facility. DOE submitted the requisite
teport and proposal in March 1987, proposing to site an MRS
facility at Oak Ridge, Tennessee.

Congrass also created the Office of Clvilian Radioactive
Waste Management (OCRWM) within DOE to manage the
nuclear waste program. OCRWM has guided the repository
site selection process through regulations published at 10 CFR
960.

m. CHRONOLOQY, PLAYERS, AND STRATEQY IN PASSAGE OF
THE NUCLEAR WASTE POLICY ACT AMENDMENTS OF
1587

The passage of NWPA failed to resolve many of the
issues which conesrned the public, and each slement of
NWPA raisad new issues of significant concern 1o Congress,
state and local governments, and constituents. Congressional
hearings on the reposltory site selection process were frequent
and regular during the 1580-1983 petiod as the competitive
subsystem built a coalition to pass NWPA. But In the 1984-
1987 period, hearings bscame even more frequent, occurring
at an average of 4.5 hearings per quarter. And as Members of
Congress and many witnesses noted at hearings held during
the 1984-87 period, the hearings were being conducted at least
in part because of the growing public dlssatisfaction that
existed with the implementation of NWPA, More
importantly, the number of expert and executive branch
witnesses appearing at sach congressional hearing increased
dramatically after the passage of NWPA. This indicates that
hearings became much more substantive during NWPA's
implementation than before its passage or after the NWPA
Amendments in 1987. These data also indlcate that the scope
of conflict over the nuclear waste Issue expanded as NIMBY
sentiment spread like a contagion. The wider the conflict, the
less influsnce the congressional nuclear power advocacy
commirtass and DOE had over the outcome of nuclear waste
poliey.

DOE's handling of the public hearings process worssned
the political situation.' DOE personnel believed in a
scient!fic-technical culture that reduced the importance of
politics, and they were criticized for discussing issues only in
the technical jargon of the engingering profession.
Respondents agree that these cultural norms made [t difficult
for DOE to respond to public and congressjonal pressure.

Soon, Members of Congress, their constituents, and state
government officials began to doubt DOE's abiliry 10
successfully implement nuclear waste disposal policy. Publie
distrust of DOE scient!fic credibility increased and DOE lost
high degree of institutional legitimacy.”® Other political
pressures also encouraged DOE to avoid a faithful
implementation of NWPA. The Reagan administration had
taken office in 1981 asking Congress to abolish DOE. With
many critics and few strong supporters, officlals at DOE
reasoned that the ageney could not survive if it became the
public’s scapegost over the nuclear waste repository siting
issus. Strong criticism regarding the eastern and midwestern
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sites led DOE to Insulate itself from this pressure. In May
1986 DOE “indefinitaty postponed” the search for a second
repository in the Midwaest and East. In retaliation, Western
senators cut nearly all FY87 funds for site-specific work. An
interviewee observed that the May, 1986 decision affected
DOE’s relations with Congress:

DOE ther tied to (argue] there was not going to be
as much waste as originally expected because there
are not as many new nuclear power plants as
originally planned. DOE took & bashing for
*suspending’ the work on the second site, but then
Congress followed DOE's lead and selected Yucca
Mountain. [But there} was always a back channel
between DOE and the Hill. Senator Johnston still
had warm relationships with many at DOE,

In May 1986, DOE formally selected the Nevads, Texas,
and Washington sites for site characterization. Narrowing the
list of potential sites ignited citizen and congressional
opposition to building & nuclsar waste repository. Congress
tried to save the 1982 NWPA policy by holding hearings, but
quickly found that people with NIMBY attitudes were not
responsive to arempts at persuasion. As NIMBY pressures
mounted, Membaers of Congress (especially these in the
Senate) responded by pushing for the enactment of new
legis!ation.

The political pressure was particularly acuts in Loulsiana.
Senator J. Bennett Johnston (D-LA) and his constituents were
convinced that Louisiana (which had at one time been & prime
candidate for a repository in galt domes) would become home

" to the new nuclear repository. Johnston’s position as chair of
the Environment and Public Works Committee and the
Appropriations Subcommitiee on Energy and Water
Davelopment, both with jurisdiction over the nuclear waste
program, helped him become a major force in nuclear waste
policy-making.

Political pressures built throughout 1987 and opened &
window of opportunity for Members of Congress who wished
to amend or discard NWPA, In January, 1987 DOE
announced that it was postponing the opening of the first
repository to 2008, and that it was moving forward to build an
MRS facility at Oak Ridge. Then in February, 1987 Secretary
of Energy John Herrington threatened to reopen the search for
a second reposltory site if Congress did not amend NWPA and
eliminate the second repository requirement.

Although bills had been introduced in the Senate to
terminate the second repository program, it was clear that such
measures would not clear the House.” In late March, 1987
Johnston and Senator James McClure (R-ID) introduced
Jegislation dasigned to find & willing host for the repositories.
By August, Johnston had drafted more new amendments which
in their fina! form would become NWPAA. On August 29,
1087 the Senate Committee on Energy and Natural Resources
voted to include thase amendments as part of the budget
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reconcilistion bill (S. 1688). As one conference committae
participant noted:

The House conferees did not want any action on
nuclear waste until the Senate forced thelr hand by
Senator Johnston putting the NWPAA In the
reconciliation bill. Senator Johnston thought up the
strategy to put the NWPAA in the reconciliation bill
a8 4 way to move the issue. He came up with the
idea in mid-July [1987]. Senator Johnston, by force
of personality and strategy, forced the committse to
make decisions about amending the nuclear waste
act,

Johnston then adopted a "two-track” approich, On
September 9, 1987 Senator Johnston announced that he would
include languaga concerning nuclear waste policy identical to
that found in the reconciliation bill to the energy
appropriations bill (H.R. 2700). By voice vote the full
committee approved of the amendments.

The appropriations bill went to the Senate floor, where it
encountered severe opposition. Johnston overcame the
opposition of Senator Sasser by adding language that
established s commission to raview the nead for an MRS
faclliry, But Senators Adams (D-WA) and Reid (D-NV) were
also bitterly opposed to the bill and tried to stop ft through a
filibuster. One conference commintas participant described the
maneuvering which overcame this opposition:

Senators Evans [R-WA] and Hatfleld [R-OR)
included language that steered the DOE toward
Nevada. ...The Evans and Hatfield language was
written up and returned to the Senate for approval
[which was given]. They [Senators Evans and
Hatfield] felt they were directing DOE to
characterize Yucca Mountain only. Senator
Johnston and most committee members [on the
Senate Commirtee on Energy and Natural
Resources) and DOE realized what was going on.
This was the first policy action toward the one site
solution.

The clarifying language—and the fact that Johnston waz close
to obtaining ¢loture—~ended the filibuster,

Nevada was chosen as the sole site to be characterized
because, as a respondent from the Executive Office of the
President observed, "Nevada was weaker politically. It had a
smaller congressional delegation. The government already
owned the land. It is & desert, dry, far away from water and
people.” Another executlve branch respondent noted that the
Yucca Mountain site also seemed to be the best political
solution:

DOE was asked several times by the Senate about
the sultability of the Nevada site: give us your
opinlon about which site is best. [Ben) Rusche [at
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DOE) thought a'l thres sites would be okay. In
DOE, they always thought it would be Nevada for
political reasons. Nevada only had two votes in the
House, and Washington [had eight], Oregon [had
five], and Texas [had twenty-seven]. Plus Texas
hed Speaker Wright and Washington [had) Majority
Leader Folsy. Generally the people at DOE who
knew thought that Johnston wanted Nevada to be
chosen. However, Johnston tried to work things out
with [Senator] Reld Jof Nevada). Reid hurt himself
by not being more cooperative. Eventually Johnston
got mad and gave up on Rsld and Nevada.

Finally, with the Reagan administration supporting the bill, the
Senate approved the Johnston energy appropriations bill. By
this time, however, the reconciliation bill had already gone to
its own conference committee.

The House and Senate started the conference with
differences that looked irreconcilable. Ths House position
was 8 bill (H.R. 2976) sponsored by Rep. Udall (D-AZ), the
chalr of the Interlor and Insular Affairs commities. Johnston
chose a three-pronged strategy to insure that the NWPA

. amendments were included in the conference ¢ommirtee’s bill,
First, Johnston personally lobbied other Members of
Congress. Second, Johnston emphasized that if Nevada was
not chosen as the only slte to be characterized than any state
could end up housing nuclsar waste. Lastly, Johnston
demanded that the amending language remain In the
reconciliation bill,

The conferance committes first met on December 14,
1987, The first signs of movement came at @ Dacember 14
meeting of the sub~conference committee on nuclear waste,
when Texans from the House Energy and Commerce
Committe led by Representative Jack Fields (R-TX) pushad
the House closer 10 the Johnston plan. The House confarees
made the Senate an offer on the afternoon of December 14,
suggesting that Nevada be the only site to be charactarized.
But thelr offer did not contain an authorization for the MRS
facility which Senator Johnston wanted, and the Senate
conferees made a counteroffer on December 15 that included
an MRS. One conferee noted that the House leadership played
an important role in the negotiations on this point:

Butler Derrick [Representative from South Carolina]
from the Rules Comunittee (and the Steering and
Policy Committee, 50 we thuught he was linked to
the leadership) was not appointed to ths conference
committee but he showed up at both conferences.
.1t seemed that the [House) leadership had
appointed Derrick to help (and watch) the House
conferees. The House conferees were told by
Wright and Foley to deal with the Senate on the
issue [and not] to stop the Senate effort 1o put it on
reconciliation, But Wright and Foley did not
explicitly tell the conferees to drop Texas and
Washington for Yucca Mountain. The Senats

conferees were unsure abhout what the House
leadership position was at thig time.

On December 16 the House and Senate confarses again
met. Por a time, the two sides seemed at loggerheads, but
each side had the means to break the impasse. Under a
procadural agreement, Johnston could have moved the whole
issue to & friendlier forum, the conferencs on the omnibus
spending resolution (H.J.Res, 395). Udall, House Energy and
Commerce chair John Dingell (D-MT), Derrlek, and several
other House conferees won Wright's assurance that if
necessary they would be allowed a floor vote to substitute
their own language for any Johnston provision they disagreed
with. Udall and Dingell were confident they could beat
Johnston in a House floor vote. According to several
reapondents, the results of that meeting were made known to
Senator Johnston and hia staff,

Johnston resdily compromised on the MRS facility. The
House recommended that an independent commission should
review the need for an MRS and that only one MRS site
should be characterized at a time should the review
commission support the need for an MRS facllity. Johnston
agreed, senting the stage for an agreement on the NWPA
amendments,

In the final draft of the amendments, the conferass
eventually agreed to add language establishing two new
organizational entitles: the Office of the Nuclear Waste
Negotiator, and an MRS Review Commission. An executive
branch respondent revealed why thess proposals wers added to
the NWPA amendments: :

Udall was enamored with the negotiator idea. It was
clear that Udall did not like [DOE's 1986 decision
t0 suspend the search for the eastarn/midwestern
repository], he did not like {Energy Secretary
Herrington] and did not trust him, but he was not
really trying to undermine DOE. The MRS
Commission idea was set up to avoid the bloodbath
of & yes-no vote in Congress on the location of the
MRS. That way both opponents and proponents of
MRS could claim victory,

Howaever, DOE's close relationship with the Senate
conferses in drafting language produced tension between the
House and Senate during the conference. One Senate conferee
noted:

The House had poor relations with DOE and did not
run anything by them. In fact Tom Isaacs [of DOE]
sat in on the conference, which irritated the House
confareas and their staff.

Another executive branch respondent detailed DOE's
involvement:
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DOE was involved in the drafting of the
amendments. The procass bagan with a phone call
from Ben Cooper {on Senator Johnston's staff] to
Ben Rusche [at DOE]. Senator Johnston wanted
DOE to draft the amendmants (with a list of items
to be included from Ben Cocper and Mary Louise
Wagner (another Johnston staff member] for Senator
Johnston). Cooper, Wagner and [the] DOE staff
worked closely together through 1987 until ths final
amendments were passed, The drafting was don¢ at
DOE with the content defined by Ben and ML
[Mary Loulse Wagner]. DOE was not supposed to
talk with outsiders about thls, The House, ANEC
{the Amarican Nuclear Energy Council], and other
intarest groups were not involved. DOE came
forward with its own views for the amendments,
such as payments to the state with a gite.

The amendments to NWPA agreed to in the conference
committee ware never discussed in committee or on the floor
of either chamber. Respondents say that most Members of
Congress were barely aware of the changes that Johnston's biil
made in the NWPA act. Most knew their states would not
house the MRS and would not undergo site characterization,
and that was enough to satisfy them.

The Yucea Mountain siting decision was a major turning
point in reiations betwean Congress and DOE. NWPAA
narrowed the discretion of DOE managers, and gave DOE 8
much stronger political mundate to procead. NWPAA also
chenged the way oversight of DOE was conducted by
embedding the agency in an oversight "spider-wed.” No
longer would Congress have the sole responsibility to oversee
DOE. The MRS Review Commission, Nuclear Waste
Technical Review Board, and Nuelear Waste Negotiator all
gave Congress more oversight resources regarding nuclear
waste policy.

Additionally, Congreas tried to smooth site selsction in
two ways in NWPAA. First, Congress authorized payment to
Nevada of $10 million per year during siting and construction
of the Yueea Mountain repository, and $20 millien par ysar
during operation, but in order to receive the funds the state
had to give up its right to veto the site. Second, Congress
created the Office of the Nuclear Waste Negotiator. The
Negotiator was charged with seeking & State or Indian Tribe
willing to host a repository or MRS facility at a qualified site
on reasonable terms, [f the Negotiator found & willing site,
Congress would be expected to approve It. The Negotiator
was, howsver, to be responsible to Congress, not the
executive branch.'

! The President refused to have the Negotiator in the Executive
Office of the Prasideat (ECP), 30 It I3 now free standing.
It ls directiy responsible to the President and Congress, but
not part of EQOP or DOE (see P.L. 100-507).

IV.  CONCLUSIONS ABOUT POST-NWPAA CONCGRESSIONAL-
EXECUTIVE RELATIONS

Relations between DOE and Congress (aspecially in the
Senate) since the passage of NWPAA have been cooperative
and informal, The policy-making subsystem is dominant
agaln. There are relatively few actors involved in decision-
making concerning Yucca Mountain, and although conflict
with the state of Nevada Is relatively high the scope of the
conflict has not moved into other states. Discussion among
the subsystem actors at the federal level is extensive, free-
flowing, generally supportive, and largely informal.

Despite concerns that Yucca Mountain is scientifically
unsuited for & repository, Senator Johnston and- other
congressional players have refused to back away from the
NWPAA legislation. Congreas sesms to show disapproval of
DOE’s progress on site characterlzation by consistently
reducing funding requests for Yucca Mountain. DOE's
requests for Fiscal Years 1987 and 1988 wers roughly halved,
and outlays have consistently outpaced appropriations since
1987. In FY91 and FY92 funding requests were more
limited, and congressionally-mandated cuts were less severe,
However, Senator Johnston and his staff have proceaded to
wotk closely with DOE in administering the program and
checking the efforts of Nevads to slow site characterlzation.
This cooperation, or co-management, has been made possible
by the weakening of the anti-nuclear power movement and the
direction of the electorate’s attention to other problems,

Most nuclear waste policy subsystem actors interviewed
for thia study feel that there are currently no serlous problems
with micto-management (unreasonable intervention in DOE
programmati¢ details) by Congress. Congress is again
passive, walting for information to come in about the nuclear
wagte program, and there ls a preference for Informal contacts
among DOE adminigtrators and Members of Congress and
thelr staff. Thers has also been only limited use of formal
oversight mechanisms ke hearings.

Currently, the perception on Capito! Hiil Is that Yucca
Mountain will be the nuclear waste repository, so faw
Members of Congress have focused on the program. The
state of Nevada is considered the outsider, a non-player inside
the subsystem. Thus, Nevada i3 using the courts to pursue its
policy objective of stopping site characterization at Yucca
Mountain. Generally, the post-NWPAA decision-making
system structured around nuclear waste policy has again
evolved into & dominant policy subsystem which is relatively
closed, cooperative, and dominated by experts and functional
repressntation.
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mu'st'“fbé fsolved

'jf-"lln tbe Unzted States usea nuclear fuel is bemg storecl

temporarzly at the power plara‘s where it belpea’ ma/ee

: _electrzczty Now some plarlts storage faczlztzes are-

i almost fall Tbe fea’eral government is respomzble for

- finding a. way 70) safely alzspose of this. used fuel. It is -

| '__.;_aggresszvely pursuing a solution to-the: envzronmental
- problem of accumulated; bngly raa’zoactzve wasz‘e .

. tbe form of usea’ nuclear fuel R

- Sczentzsts bave a’etermmea’ tbat tbe Safest place for
" used. or spent, fael iS:10 prit. -'deep 1 _ndergrouna’ ina
= faczlzty called a reposztory.-: This' approacb iS:the result
o of more than 30 years of sczentzfzc researcb At least

szs same approacb—a a'eep una’ergrouna’ reposz—-
"f'lory—bas been’ cbosen by many otber natzons wbzcb
f.‘.benefzt from naclear power e B

“# U5 GOVERNMENT PRINTING GFFICE: 1962-608-003 ... R

PHm ocow o ..:j{:_-:.::
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spec1al qualmes Wthh mlght
-allow 1t to Lsolate nuclear waste

Hundreds of the natlons best
'sc1entlsts wﬂl do several bllhon
'_ ".,_dollars in: studles atYucea . -
| '-_-_'.-'-Mountam to- understand How; the P

,51tes geophy51cal processes work o

' _-"'.If at any time, the studles show
- that Yucca-Mountain’ would' not be
U asafe place for dlsposal of waste
‘" DOE will stop the studies’ and -

: _seek new dxrectlon from Congress

- “PHOTOCOPY. .

" PRESERVATION




DOEs studles are checked by B} -lf the studtes mdlcate that Yucca B "
o -mdependent scientists, mcludmg S "':Mountam could safely store waste,-‘- ‘state of Nevada has'the rrght to.
. .'-'_those workmg for: the state of . : ' ev1dence would be-.- - '_---::'exerc1se a-veto.. That Veto may be
. :Nevada, the. presrdenttally L7 sentto an mdependent federal - .' - .overturhed only by.a majonty vote
' '..;:-.appomted Nuclear Waste . .= .0 - - agency, the Nuclear Regulatory ©of Congress
e -'Techmcal Revrew Board and ..',,-_._'Commlssron (NRC) In pubhc L -
_'others G e -proceedmgs the NRC would: ¢
' LT e Y riakethe final scientific: dec151on
..:-about the sultabrltty ofa s
o 'rep051tory at .Yucca Mountam o

':If the NRC approves the srte the

. _PHOTOCOPY -
* PRESERVATION . .-
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e G'eneml Informatzon

What is nuclear fuel and Waste7

" heat. This heat is used to make.
" steam, which'turns turbines to .~
.. make electrieity. To, understand” - :

. how nuclear fuel generates electnc-

©... ity, think about how other power .

| plants work. When electricity is

i generated at coal-fired plants, coal is

.+ burned to produce hieat'to make " - -

" steam. At nuclear power plants,

" uranium is the fuel used.to make :

- .Nuclear fuel is made of SOlld pellets
- of enriched uranium. These small
. pellets’ create a tremendous amount L

S _equrvalent %) almost one ton’ of

'.:':?N'uclear or radloactrve waste is .

. f‘produced whenever we put nuclear o
- ;! fission to work. Fission occurs
- .~ when atoms. spllt and causea
" ‘nuclear:reaction. High-level radlo-

" active waste is the by-product of "
o making electncrty at commercial

- . nuclear power plants and from

‘nuclear materials productlon at
_'.'defense facrlmes ' AR

" Atahuclear power plant ﬁssnon :

e happens under carefully controlled - '
" . -conditions. inside a nuclear reactor.

.. Fission generates. energy, mcludmg _

¥ 'steam to turn turbmes '_

- of energy- when used ina: nuclear

L power plant. For, example one’

i pellet has an amount of energy - -

: 'coal The pellets are sealed in’ tubes o
ofa ‘strong corTosion- and heat- -~
¢ .resistant ‘metal alloy “The: tubes O
" . containing the uranium pellets are .' B
“ bundled together to forma nucl&r B
o fuel assembly. The assembhes are
) o put inside a nuclear reactor and
~used to generate ‘heat'to make .-
electricity. The fuel will be used
. until it is spent, or no longer o
: efﬁcrent in generatlng heat IOt

'What happens to the spent T
.:fuep A SRR
.. - Once a year, approxrmately one-'- e
L thlrd of the nuclear fuelinsidea” . o
‘reactor is removed and’ replaced. .
- with fresh fuel: The used fuelis:
. .called spent. fuel: Tt is hlghly
... radioactive and is'the pnmary for'm o
‘of high-level nuclear waste. It must " .’
'~ beisolated carefully ina reposrtory
*“for thousands of years because, if ~~
: 'not properly isolated, its radioactiv:. .
ity can harm: people and the envi- F—
. ronment. - PR

: When spent; fuel is removed from al
‘reactor, it is put into'a pool of water 5

*at the reactor site. The water is a '_ _

__.'radlatlon shleld and coolant. Stonng'

- - the spent | fuel in pools'is. intended ™~ "

* only as a temporary measure: untila- . . -

' "..-:permanent dlsposal place i is found .

;As an, altematrve to stonng in pools s
-some spent fuel'is bemg stored
L aboveground at reactor sites in-
* ‘concrete or.steel contalners called
- dry casks. Like storage under water ‘{'_._ i
- in pools, this approach also s . S
. intended as temporary.




o Whlle pool storage is effectlve for

' -----:.jlshort term storage the need to.find
" sale, permanent dxsposal is becom-
.1ng more and more critical because - -

' at some nuclear power plants the

o s storage pools are almost full B

- _- 8 Rep051tory must lsolate 1t for .
R _thousands of years

.'ﬁ f'_A key ¢ elemient, of permanem _—
L -dlsposal is that it must be able 0¥

...+ isolate high-level radloactlve waste .

~ " for thousands of years. becauseits -
L _radloactmty can harm people and.-

- the environment. Accordmg toU. S.

- Enwronmental Protectlon Agency

l'(EPA) standards, a repository may;
. pose no-greatet risk than unmined

~ .uranium from ‘whichi the high- level
" waste was produced. The DOE.

T must prove that a reposnory will be

years of radloactlve decay, accord- =
ing to EPA standards, the. spent fuel
-and high-level waste no longerpose -
“a threat to publlc health and sal'ety

“In pools, and dry casks today, more -
‘than 20,000 metric tons.of spent o
. fuel is stored at more than 60 .

" nuclear power plants across the c
~ . country. By'theyear : 2000 an. -

.. estimated 40,000 metrictons.of
" spent fuel will have been produced. .
By then, there also will be about”
8,000 metric, tons of solidified waste
*from defense. -programs. Currently, =
: ".-'_hlgh level defense waste is'storedat .. | -

Department of Energy | facilities in.

' safe for 10,000 years. After 10,000 . .~

g What about reprocessmg the f -.
- The chemlcal process by whlch
 ‘uranium'and plutomum are -
'recovered from spent fuel is called
reprocessmg Several ¢ countries w1th

" nuclear power reprocess their: spent
- fuel. (Although the United. States -

reprocesses defense. nuclear fuel,

., private. mdustry in the Umted Stat&s ' o
‘is not reprocessing fuel now * - -
- because it costs more than mmmg _-
- _and maklng new fuel '

" the states of Idaho; South. Carolma .
.--and Washmgton RAPIREAE
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- -Radzatzon Safety

1 --'.'-:'_-i_ '-'::--.Nevadans average rad1at1on eXposure

R We 11ve w1th radlauon every day
‘ 'We receive radlatlon doses from

' ;'cosmlc rays from outer'space and
* from radon gas and other naturally

- "radtoacnve elements in the earth. -
~  This is called natural background B

,radlatlon 1t mcludes the radtatlon

L we get from plants ammals and
Co from our own bodles B

. We also are exposed to man made

- sources of radtatton 1nclud1ng

: '-.and man- made radlatlon sources’ 1s

' --'about 360 mtlllrem A mllltrem C _-j ground: rad1atlon in Las Vegas

| onelthousandth ofa‘rem- whlch 1s a’ ‘.';Nevada ]S about 50 mllllrem per . s

. year: Background radiation in. -

'-" medlcal and dental treatments, . -
-.' : smoke detectors, television sets: and- B

- emissions lrom coal ﬁred power ',

R ._'plants

‘:_ Each year in the Umted States the
average dose 10 people from: natural

B Total U S Average dose per year

- ..-;1s 360 mrem' -

T

Radon 55% - . o

‘Medical 15% . -

| External E_ackg}ound.ﬁadia_tiqn Level 15%

Intemal (/n lhe body) 1 1%

9'mrem Consumer Products 3% ..

4 mrem House Construction 1%

" “rheasure of the effect ofa radlatton :
dose on human ussue A mlll1rem tsi C
an extremely tmy amount

- Where you llve contnbutes to B
. yourdose e

.One factor conmbutlng to: radlatton IR
- exposure is where you'live. Back- = .’

. /Colorado is slightly higher’ due o~ -
that state’s hlgher altitude. The. -
x atmosphere is thinner at hlgher o
altltudes and allows more. radtauon L
- exposure from space: Several coastal-.. i

areas of Brazil have ¢ exposures ‘of

* - about 500 millirem; per year be- © -

cause of the-local soil and rock And R

1 Kerala, India; has the htghest S
B ‘known levels of background

- radiation of ariy- mhablted areaon,
_ Earth. Kerala has areas that exceed N
1,300 millirem per year of. back- ; . .
) ground radiation due to monazite -

* sands there composed of about niine - o

~ percent of the radloactwe element
E lhonum '

1t is comon: for people to receive’
- farmore'than the average of 360 - : -
; _.;'mllllrem in'a year due toa varlety of' i
- .other factors ' : '

Would people neara-

_ repository be exposed to
- more 1 radlatlon? -

1 '_Prellmmary estimates : are that 1f a'-_:- Lol
. “repository was located atYueca e
- Mountain, and 1f a person hved IETIP




o momtored continually throughout

..about ﬁve kllometers (three mrles)
e .'-:from that reposuory, he or she

‘would get less than 1 addmonal

o milliremi per year of total back- .

B ground radiation exposure. Thls is’

- because the waste would be placed k
"+ deep. underground andthe ; sur- -

+ -rounding rocks would stop any

- harmful’ rachatlon from reachmg the o

-enwronment Unl&ss extensive. -

sc1ent1f1c testing proves that waste " .

can be isolated safely at Yucca-

. Mountain; a reposrtory would not be'-.--'_".' '
~ built'thete, -

- What would be the radlatlon

e 'exposure from: spent fuel or high- "
-+ level radioctive waste sh1pments7 '
", "Evaluations show that exposure to’
- people 30 meters- (100 feet): from the -
- ‘route of a vehicle carrymg spent

fuel'or high- level waste moving 24 .

kilometers (15 mlles) per houris
07 one- thousandth to one: mrlhonth of - -

* a millirem:; ‘per shlpment This is an’.

" extremely ‘tiny dose of radiation. For -
" . example; the average Nevadan gets . -

' approx1mately 59 mllhrem of
' 'Z_;_radlatlon every year from natural

- - sources, such as rocks and sunshme

Cfa reposrtory is constructed the
health and safety of repository
‘workers and the public would be

:.',the reposntorys construction,

- operation and closing, Details of this . .| -
o fnonitoring program wouldbe ... |
~-reviewed by an mdependent federal -
“ . 'agency, the Nuclear Regulatory

"'Commlssron (NRC) as‘part.of’ the

~ right to review this’ radlologlcal
B '-momtonng process and its: results

"']etplane travel For each 2 500 mlles add 1 mrem.;
: TV viewing: Foreach hourperday, 15 so4hoursx 15
. “Sleeping; Wlthpartner add0.1 mrem_... .
.Cookmg WlthnaturalgasaddGmrem...;..'-'....'.-..' .
| Total annual mrem dose for thls example........._,.....7......

_'.':Examples of poss1ble doses o
. from common sources of radlatlon

_'Where you live - : : S . L
. ::Locauon lasVegas Nevada* * (Natural background) ....... e, 59 mrem
| " Radon:(U.S. average) - _ - ..200mrem. -
House Construcnon Forstone concrete ormasonrybutldmg ........... ...7mrem-

: iIWhatyou eat drmk,breathe IR o N
Food, Water Arr(U S. average)..........'_.,.'.._"...-..-....-..i..'-...l.,_.' ....... '._.._.'.'..'.".._.1..:._..,';.._.24.mrem'_' Lo
: World wrdeweaponstestlallout . ' ey e em -

! .Medlcal _ S R T P
.OnechestX-ray ..... ...... ..... ...10mrem " |

(A lower gastromtestmal uact X-ray is 500 mrem

. _ _A radlopharmaceutlcal exam is 3 mrem)

) '. How you hve

UL S annual average dose is 360 mrem ,
- Most sc1entrsts agreé on the mtemauonally recogmzed guldelmes for
" regulating radiation doses to protect the public and the environment. By _
‘. using a philosophy that limits exposurelo radiation to doses as low. as
- reasonably achievable, doses. are kept: to levels less than the llmlts sttpu-
_ lated by the regulatlons : e

L ; ThlS approach is used by the Department of Energy and its contractors’ L
‘when evaluating potential exposures that might be received by members of g
- the general publlc and people who work around radtoacuve matenals '

" e 'NOTE Doses are estimates only and vary at any grven tinie. In]onnauon from the BEIR
" Report IV National Academy ofScrences Commruee on Brologlcal Effecls of Iomzlng

L ] 'Radlauon LU . . PR : . .
- llcensmg process: fora reposrtory By--."_ S o

: h " law, the state of Nevada and allected' _
7 local govemments will have'the -

. "Based on the Off Slle Envnonmen!al Momlormg Report Radlauon Momtonng Around . '-,.
s Umted States ‘Nucledr Testing Areas, calendar year 1988 - U.S. Environmental Protectlon N
Agency/Envrronmental Momtormg S_yslems Laboratory Las Vegas Nevada 1989
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Earlb Sczences

:_":j;Volcanoes and Yucca Mountam

‘.Y ucca, Mountam was. lormed
-millionsof years ago by a series ol :

7 e\ploswe volcanic eruptions: that-

*"deposited ash and material that -

i~ compressed: together to-create layers k

. .'_of rock called tuff. The explosive
/-, typeof volcano that forrred Yucca .-
~ Mountain is extinct. There are,

" however,, seven small and dormant =

volcanoes screnusts are studymg in- -

mine fone mtght erupt in the next-
. 10 OOO years and tf an eruptton T

: ._mg ‘the layers of soil and rock: o -

" learn about past volcanic acuvmes S
islands are examples of shield -

_’volcanoes Out'of the three main S
.types of voléandes, cinder cones. -
"':generally are the smallest. yolcanoes
- “with the srmplest and wéakest
- éruptions.. The: seven dormant ..
“volcanoes near Yucca Mountam are
T c1nder cones '

", scientists can make predlcttons

L about the future

B Sc1enthts called volcanologlsts have
. been studying volcanoes at Yuicca
" Mountain for more than a decade..

| . Scientists believe that the probability
" of a volcano eruptmg in-the Yucca -

* Mountain region over the next.
- 10,000 years is very remote and -

~ does riot make the site unsuitable -
;. - fora reposuory The chance ofa:

" yolcano directly affecting a- reposr- |

" tory in thie Yucca Mountain area has -

- .been calculated as, about lin 500 o
_"lmtllton per year

" The seven volcanoes located near
© Yucca: Mountatn are among the -’
most. common type of volcano on-

. Earth! Two cones are located about .

191643 ktlometers (1227 mrles)
away, ‘and may have been active-
within: the last 10,000 years.- The =

' other five, located 13 to 43 ktlome- :
. ters’(8-27 miles) away, had their " -

' -_ lStudles“w " ' '

- last erupttons lrom 300 000 vears to
1.2 million'vears ago. All seven’

cones consrst of léss than 0.1 cublc

el kilometers: (0. 06 Cubl(. mtles) ol
“-._matenal ' o '

| Three types of volcanoes

g There are’ three maini types of"

-+ volcandes: composrte shield. and”

~cinder cones. Composnte volcanoes

~“have exploswe eruptions, such as. -

> Mount St. Helens in Washtngton

. -Shield volcarioes have less: explosne _
' eruptions; and people can walk fatrly
“close to some slow:moving lava

lrom these volcanoes ‘The’ Hawauan‘ s

thferent types of volcantc .

L erupttons ' Lo

: 'When dtscussmg volcanoes it helps

. to know-about different types of
ertiptions: The eruption type

- depends miainly on the amounts of -

water and the element called srltca .

. present in the magma beneatha’
“"volcano. Magma is'a. miixture,of gas:" -

bubbles, crystals molten rock and "
lragments of rock that forms deep

“inside the Earth The amount of .-
" 51ltca determmes how llutd the
. magma is, as well ds the fmal R
: ."chemrcal composmon ol the rock -



0 ness of. Lhe eruption. -

" atmosphere where it cools i in: lhe air |
- and fallsto earth as a blankel of ash. -
. Over ume the ash consolidates andg_

- ':ash fall: tuff.

- Lempe_rature remains hlgh overa -

.' o uff

o formed lromthe magma Tlle -

amount of water. which isina:

' '-"_.-'gaseous state wrthm the magma,

. determines Lhe force or explosrve-'

I the magma hasa hlgh silica

" content, it'is silicic (explosne) and

- ¢rupts explosively, similar to a
: gushlng soda pop bottle. The-
" magma is threwn hrgh into lhe

formis a hlghly porous rocl\ called

A smaller amoum of Slllca and
*-water, where less magma mixes .

- -with alr causes a somewhat less

o .'explosrve erupnon More magma- -
" flows'out at ground level and the
_. -~longer period of time. Much of lhe.
.~ magmaand ash welds into dense;
_nonporous rock called ash flow

Wheh the _rnag'ma'l h'as: a low silica

content -it's called basaltic. Basaltic .
L _volcanoes Have relatively nonexplo-‘-_ B
o sive erupuons that throw little © -

© .- magma or material into the atmo-
sphere. lnstead ‘the magma- usually.
. flows quietly.out o.f the-volcano and

Ash f/ow L

' Ca/dera i

“Lava flow. .

How was Yucca Mountam
o formed? '

e 'Four major layers of ash llow tuff
“were deposned at Yucta’ Mountam
" 12'million to 15 million years ago
- mterspersed wuh mlnor ash-fall-
- layers. The events that formed these a
> layers produced more' than 1,000
.+ cubic kilometers (600 cublc miles) -
T of. silicic magma. The layers alter-
_.nale from relanvely nonporous rock
10 highly parous, depending on the
~ extent of welding, and how fast the
. layefs ¢ cooled: The volcanic-uff : at .
" Yucca Mountain is at least 1.8
- kilometers:(6,000.feet) _thlck_.

.Lava mesa .

. .'-'omward onr lhe ground When lhlS
_.magma cools, itforms lava or - -

cinders, de pendmg on how it was

. erupted. The cinder cones near. -
'Yucc'a'_-Moun[alln are ba"Saltic.'. '

e Yucca Moumam nselfwas lormed _
. ',_-'from mulnple eruptions ofa. spec1al .
“ type of composite volcanocalled a . °

caldera: Calderas:form when large

~.volumes of magina eruptrapidly. :
~ The undérground support for.the” -
.- volcano is rermoved. the-surface lhen_:
- collapses and forms a circular. - =
-_depressron or caldera Calderas can.
'range in size from'a few mrles to ~
- tens of mlles across..

Cinder cone -

Strato-volcano .

= Volcanic

4. conduit "~

. Si_ll_ .

" Typical volcanic _teétdreg of the Yucca Mountain area -

- 'Dike:_:-_".-'--_-' :

_ Abou[ l OOO leet below the >urlace
- of Yucca Mountain is-a densel\ :
: _welded rocl\ formanon known as the T
Topopah ISpr_rng welded wff This....
.ancient la'yer' is being'stu'died asa
_ 'p0551ble site in whlch to bunld a
e _reposnorv Do

Wlll a volcano erupt in the
- next: 10 000 years?
. The last erupnon from‘an e\plosw

' -composue volcano occurred-eleven .
“ million years ago. ‘Timber Vlounnm

the explosnve volcano that. lormcd

:'Yucca Moumaln s exllnct

) '_Volcanologlsls belleve the potenual o

fora nonexploswe cindet cone o

- volcano to erupt during the next |- "+

"+ 10,000 years is very.small.-When: -

‘studying the past, volcanologlsts see

-: “that nonexplosne erupnons or what o

* scientists call basaltic erupnons _

'have occurrecl at Yucca Mountam S
only every 200 OOO years 1o 300. OOO =

L years Scientists esumale that it is

- very unlikely. that any: of the seven.” )

. cinder cones will erupt in the ne\L
.'10 000 years '

" Scientists will. spend more thand

~ decadeat Yucca Moungain studying’
'+ whether volcanoes or other geologic
~_events might, affecta: repository:
- _-They will use samples from labora- -

* .- tory studies; drilled holes, Lrenches

~..and other geophysxcal melhods 0

- get the data Lhey need

LU S. Deparlment of. Energ\
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(702) 79%- 7900
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Emtb Sczences

 Studying the memem ofrock

'"’and earthquakes

' _-Sc1entlsts are studymg carefully the ,-'-

.geology of Yucca’ Mountam Ne-

- “vada,and its surroundmg reglon 0.
- determiné whether ornot spent -
' 'nuclear fiel'and high-levél nuclear. .
. waste could be isolated safely: deep L
* “below the mountain’s surface:. - -

- T_hes_e stud_tes _began inore than: 15

years ago and w111 contmue dunng
Site characterization. - They will
 provide information about the
‘potential for earthquakes and :
whether earthquakes could dlsrupt
surface or underground waste-
Tepository facrhtles '

Earthquakes occur when cracks or'

. fissures in the: Earth’s surface called; R

| faults, move. Major- trenchmg

.| programs near Yucca Mountain will -

 study fault movement during the

.a-past two million years. Geologic.

% study,of the deposits exposed in -

! these trenches and mirierals found -

1 in'fault Zones will prov1de ev1dence

. of How frequently and how much
Y faults have moved i m the past.”

At thts time, it appears that risk of
'{"damage to'surface arid underground . © "

" facilities from: fauilts i$ small because |~

" the'amount of movemerit on local

" faults has been small, w1th possibly

4 many thousands. of years between

] movements

" Tvalso appears that the potent1a1 for
§ . earthquake damage to an under-":

“groutid repository is very.slight.
“Experience with edrthquakes -

.' throughout the world has shown
*j/that underground structures can -
| withstand the ground motion .
- generated by earthquiakes: Andin’

actual tests-at the Nevada Test Slte

’| mine tunnels-or drifts have with-
= stood g_r_ound_motton from under- L

. ground nuclear explosrons that are"" s
greater than any anticipated-ator ..

* . "near.Yucca Mountain. Reposrtory L

_facilities at the surface also can be o

. designed to safely w1thstand
'.'earthquake effects. .

‘Geologic datmg of surface matenal: '
.. around Yucca Mountain indicates

that the mountain itself-and the' '

tefrain around it have reriained.

largely unchanged over the last one

*“million’ years: Current. mformatlon
strongly indicates’ that Yucéa "

Moutitain, would remain stable. over

- the period of time required by the

regulationss and that faulting would -

- not break open the mountain to"

expose radloacnve waste

U S. Department of Energy : A

© “YUCCA MOUNTAIN .~ . i

“SITE CHARACTERIZATION-,--, -
“PROJECT "
PO Box 98608

Las Vegas, NV 89193- 8608 '
(702) 7947900

‘DOE/RW-0344P. - o
September 1992 .. .
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YUCCA . f:-," ‘:,;:_-'..{_--
MOUNIAIN R
PRCUECT -

. .':""*f.-iflfHOW the: Sarnple Management Fac1hty '?f

"”’fﬁxNKDrhGS

_The Sample Management Facrlrty
.-."" (SMF) stores rock'and other *. .
P geotechmcal samples: for the Yucca
" Mounain Site Charactetization . - :
- . Projéct Most of these samples are
* " rock cores and  cuttings taken from
‘holes drilled ifito Yucca Mountain...
. Eventually, samples from exploratory'- .

: -hole

work.deep underground may be

L sored here, 0. .
This facrhty makes cenam that the :

collection and. handling of rock -

- samples is documented. It rhakes cer- -
-+ . .tain that rock samples’ can be traced 5
" to'théir origins and that each person. -
;- who has access to the samplesrs ERE
* .. documented. In'this way, a complete -
+ " record can be kept of each sample; -
.+ whio handled it, and the tests per- .
. .formed on it. The Depanument of . .
“ .- Energy has implemented this cham
- * :of custody”'to Keep'permanent - -
S records about each rock sample
A Recordmgthlscham ofcustodybe--,
RO gins at the drill site. When rock core.__-'
. istemoved from a borehole, itis
. pulled out:of the ground in about 3 -
- meter (10- foot) increments. Itis. ~-:
- shaped like a:cylinder and-is about 6 .
" centimeters (2.4 inches) in drameter -
R Blue and Ted Grientation stripes are. -
- "._marked on the core to énsure the."
. .pleces aren't mixed.up or reversed
. sirice the core secttons can'be in'sev- -
" eral pieces. The core is then. packaged
L and bar coded. Core documentatton T
_ " begins in'the field and continues at
*“the SMF, creating a completé record -

for all core coming from each bore-

: '.As you walk through the Sample o
-~ Management: Facrllty youwilseea - -
- ‘number of processes used to record ...

the origin ‘of the samples kept here. .

" We have listed the various tour stops -
- below in the order in which samples
.~ generally pass through them.For - "~ ..
practical reasons; you-may not walk o
- through in the same order, butthe - "
© . stops are numbered: foreasy refer- _ L
~ enceto thrs gulde : )

' Fleld Core Loggmg 'I‘nnler
. (Stanon l) _ :

"Field- processmg is the ﬁrst step in:

documenting the core and cuttings.”

" - This trailer will be set Uip-ata drill site 1. v
. for handlmg and processing coreand .
"cuttmgs in the field Lithologic (de- .~
. scribing the tock) -and structural logs T
“arebegunﬁsoonassamplesare
.- ‘taken from the ground. Loggingin-" - "
*cludes marking core with'depthand " .
. orientation marks and describing the . -
.. character of the rock: Structural fea- . -
- turessuchas ﬁactures alsoare.: © ¢ .
_descrtbed “The compiiter here:is tsed'_f_ '
"to generate prelminary llthOlOglC and .-
. structural. logs and begm data entry D
,in the ﬁeld 3 : T

. Sample Recelvmg Area
','(StatlonZ) T
) Boxes of core amvmg from the ﬁeld '. SR
" are processed in the-shipping and re- - .o
-+ celving area. Computer temunals are "
 used toenter.data into-a sample L
- tracking data base, Creatinga
‘ numbenng system for the rock LT




© o times.

_ .samples By entenng the number into
"+ the computer, or'scanning a bar code .
- “number, information can.be obtained. -
" about the rock, including what hole
. 7 itcame from anid what processes it
_ "-'--'.hasundergone o
- "Borehole water samples and cores -
o from the unsaturated zone, that is, o
.the rock at Yucca Mountain above -
.. the saturated zone (commonly called: -
*"_the water table), are kept incold stor-

' age areas. The temperature which.is

" about 4.degrees centigrade (40 de- - -

"- . grees Fahrenheit), minimizes ehanges
- inthe samples from biological and -
- chemical activity. As much as 29,000 °
S 'meters (96,000 linear feet)-of rock
- . core can be stored here. As with .
- . other areas, whenever a box is moved -

~ .inoroutof the.cold storage’ area, ‘the (Statlon 6)
o bar code is scannéd so that the com-

.puter ttacks sample locatrons at all

L _:Specrmen Processmg Room .
' (Station'5) . ol
- IGround-up rock chrps from the dnll- -
ing process are called cuttings. They
L -"._canbeassmallatsdustorasbtgas -
.7 pebbles, depending on the size of the - -
" drill bit used. Cuttings are studied in* * -
¢ - avariety'c of ways, mcludrng vrsual
" '~ exams and experiments, and. geo-
- 'chemrcal tests. Ihese samples are. -

- processed here Thts mcludes wash-
. ing off drill- hole ﬂurds and packagmg
the samples

-' Core Saw _Rodm"'(StatiOn 4)
‘Sectioris of core are sawed here;so .
- that scientists can look for minerals i in-
- 'the rocks, evrdence of possible fault- =
. ing/ora speetﬁc rock feature, The'

" saws can cut up: to about 29 meters :
- (96 feet).of core an hour, wet or dry,
and a dust collection system protects

the. staff's health. Other pieces of -

. rock- -processing equrpment here in--.
" clude-a large slab saw’ and acore
S _plugger - -

_..'..Aur.honzed visitors, suchasPrOJect SR
. geologrsts or hydrologlsts examine

samples in:this room. The slrdmg

.- work-tables’ have ltghtrng systems,
and are outﬁtted with btnocular mi-
' -_croscopes and: petrographrc S
B microscopes whtch specralrstsuse to .
- examine sections of rock ground so -
- thin that light shines through them. .
"-'Here scrennstsalsostudy the hlstory" A

SMF geologtst Iogglng oore' 0.
descnbe the mcks s

- ofthe core and determme whats S

happened:to the rock during its long ,

“- history. This data will provrde clues

to what the Yucca’Mountain region

'mrght be hke thousands of years
: from now.. L

Sample Storage (Stanon 3)

" Hereisthe pnmary core storage. area

" witha capacity of 51,000 meters- .~ .

- (168,000 linear feet) of 6 centimeter e

- (2. 4mch) core. This area alsostores = . .

- cuttings, bulk sampl& and specimen " . .
* remnants returned to the SMF by re=. -

E searchers Asalways the location. and- -

. origin of all core is tracked by the:
_,computenzed bar code system

 Core Examnauon Room RN

US Depannint'of Eneréy- _

YUCCA MOUNTAIN

- .'SI'I‘E CHARACTER[ZATION__

PROJECT

“ P.O. Box 98608 S
las Vegas NV 89193-8608 -
(702) 794 7900

. DOE/RW.0339P . - -
. October rooz__




"Cuttings and .~ .retmng_nt_._-
bulk sample e um.

[ ]

L primar cofe storage’ DUl ) .
| oTrmaneer sorage storage - - i

:

ER _Chain-‘QUérd
" fencing
B SRS RSP I
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[ ]

Workshops ST

: F.iék_!"cor'a_'- R
-] . logging trailer-" - R

“Core < .

e B 'saw-'-'room_ S

| -examination :. .| room N
| S em s Reesety
. | examination - : N :

{l

o processing | - L = L o T
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]
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"'-"-'E_Oyérhe_a_d. do"qr' '

‘-M:ai.n'- o



Clinton Presidential Records
Digital Records Marker

This is not a presidential record. This is used as an administrative
marker by the William J. Clinton Presidential Library Staff.

This marker identifies the place of a publication.

Publications have not been scanned in their entirety for the purpose
of digitization. To see the full publication please search online or
visit the Clinton Presidential Library's Research Room.



JULY 1, 1993




DOE/RW-0376P
QCRWM Fact Shest

A

Disposing of spent nuclear fuel from
commercial nuclear power plants is
one of the most challenging environ-
mental issues facing Americans today.
While nuclear power provides a valu-
able source of energy and allows util-
ity companies to keep up with ever
increasing energy demands, its
byproduct - spent fuel or *“used” fuel -
needs to be disposed of in a safe way.

The Civilian Radiouactive Waste Man-
agement System is the National sys-
tem to store and dispose of used fuel.
The system has three major parts: the
monitored retrievable storage (MRS)
facility for temporary used fuel stor-
age, an underground repository for
permanent disposal and a transportu-
tion system. The key to the success of
this program is containing the radioac-
tivity in the used fuel until it reaches a
safe level.

The MRS - Using Proven
Storage Technologies

Utility companies have been storing
used fuel safely since the 1950s. The
MRS will take advantage of the years
of study and experience by utility
companies’ scientists, engineers, and
other radiation specialists.

The MRS will be a temporury holding
facility for used fuel on the way to the
repository. The DOE will ship a lim-
ited quantity of the fuel to the MRS
where it will be stored until the reposi-
lory is ready to receive it.

The MRS will store the fuel in steel or
concrete containers, These containers
have thick walls to control the radia-
tion. The containers will be stored
outside on special pads or in a vault.
These mcthods have been used with
great success by several utility compa-
nies, and by other countries.

Safety: The Key to the Civilian
Radioactive Waste Management Program

4 I

R

Dry storage operations at Duke Power’s dry storage facility.

The MRS will be licensed and
regulated by the Nuclear Regulatory
Commission (NRC), the independent
Federal ngency responsible (or over-
secing nuclear activities. The MRS
will have to meet strict NRC require-
ments before it can open. The NRC
will continue to monitor the MRS
when il is operating.

[

Multiple Barriers Will Contain
Radiation at the Repository

Used fuel will be permanently dis-
posed of in an underground repository.
The repository will be built deep be-
neath the earth’s surface in a stable
area, and will be designed to contain
the radioactivity for up to 10,000
years, until the radiation becomes
harmless. A combination of natural



A

Storing spent fuel at Virginia Power's dry storage facility.

and man-made barriers will protect
people and the environment from the
radiation in the used fuel.

The tuel assemblies will be sealed in-
side containers with multiple layers of
thick steel. It will be buried 1.000 leet
or more underground where nature will
add its own protections. In addition.
highly trained engineers and scientists
with sophisticated instruments will
monitor the repository 1o make sure
the radiation stays contained.

Transporting Used Fuel -
Decades of Success

The United States has an excellent
safety record in shipping radioactive
used fuel assemblies. Right now used
fuel is shipped in heavy metal contain-
ers that weigh 20-to-100 tons. A typi-
cal shipping container is 16-17 feel
long and 4-8 feet in diameter. The
steel walls are 9- 10 inches thick and
the ends are 11-12 inches thick. All
this steel has a purpose: it protects
people and the environment from
radioactive material and radiation.

B T

Different containers are used lor
trucks and trains, but all must be de-
signed 1o withstand severe accidents.
These containers can survive even a
direct hit from a speeding locomotive.
Even il the containers were punctured,
burned or submerged in water, the
used fuel could not be released. It is
also physically impossible for the fuel
to explode.

Over the last 25 years, more than
2.500 shipments of used nuclear fuel
have been transported safely over
America's highways and railroads.
During this time. an exemplary safety
record has been established with no
fatalities, injuries or environmental
damage caused by the radioactive
nature of the cargo.

People and the Environment:
The Primary Concern

Scientists worldwide have been study-
ing radiation for decades and its
effects are well understood. Radiation
can be dangerous. It is essential that
radioactive material. like used fuel, be

carefully managed. The MRS, the
repository and the transportation sys-
tem will be developed using the years
of experience ol the experts in the
field. Keeping the radiation away
from people und the environment is
the primary goal of the Civilian
Radiouactive Wiste Management
System.

Strict Controls Governing the
Storage and Disposal of
Spent Fuel

TheU.S.NuclearRegulatory
Commissionregulates the use of
nuclear energy and radioactive
materials, including the licensing
andregulating of storage facilities,
and shippersand carriers.

TheU.S. Environmental Protection
Agency sets standards for protect-
ing the environment, inclu(fing
radiation standards.

TheU.S. Departmentof
Transportationregulatesthe
interstate transport ofallhazardous
materials including radioactive
materials. These regulations include
packaging, labeling, shipping
papers, personnel fraining, loading
andunloading, handling ond
storage.

For more information, please write:
OCRWM Information Center
Post Otfice Box 44375
Washington. D.C. 20026
or call: 1-800-225-NWPA
(or call 488-5513 in Washington, D.C.)

Published by the U.S. Department of Energy
Olfice of Civilian Radioactive Waste Management
(OCRWM).  December 1992
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Radiation has been on the planet longer than man.

We live safely with radiation every
day. It comes from the food we eat,
the water we drink. from the earth and
from the sun. In fact, radiation in
some form or another has been on the
planet longer than man.

More than three-fourths of the radia-
tion we receive comes from natural
sources like sunlight. soil and certain
types of rocks. This is called back-
ground radiation.

Medical procedures like x rays and
common household items like color
televisions and smoke detectors are all

SO TR AL P

sources of what is called man-made
radiation, which accounts for the
remaining fourth of our radiation ex-
posure. There is no ditference between
natural radiation and man-made radia-
tion. Last year approximately 10 mil-
lion nuclear medical procedures were
performed in the United States. Diag-
nostic x rays and/or radiation therapy
helped millions of people get well.

The study of radiation begins with the
atom. Atoms are the building blocks
ol the universe. Natural forces hold
them together. and they make our
world look the way it does.

Tremendous amounts of energy are
stored in the centers — called the nuclei

- of wtoms. When atoms are split, two
things are produced: one is heat, the
other is radiation.

Radiation 1s measured in units called
millirems. A millirem measures the
effect of radiation on our bodies just
as degrees measure temperature and
pounds measure weight.

An average American’s exposure to
radiation is about 360 millirems per
year. About 300 millirems of that 360
come from natural sources of



radiation: 60 millirems come from
man-made sources. primarily medical
procedures; and less than one millirem
comes from the use of nuclear luel.

Location also plays a part in how
much radiation a person receives, A
person living in Egypt receives 300 to
400 millirems per year. A person liv-
ing in Brazil receives 500 millirems
per year. A person living in certain
parts of India receives 1,300 miilirems
per year. more than three and one-half
times as much as a person living in the
U.S. receives.

Examples of Different Amounts
of Radiation

Standards for protection of the public
from the effects of radiation have
been in existence for more than fony
years. Maximum exposure tor the
general public from the operation of a
nuclear facility licensed by the
Nuclear Regulatory Commission,
including a Monitored Retrievable
Storage (MRS) facility, a Federal
central storage facility for spent
nuclear fuel. is 25 millirems per year.
This limit is in accord with exposure
standurds set by the U.S. National
Council on Radiation Protection and
Measurement. the International Com-
mission on Radiation Protection, and
the International Atomic Energy
Agency. Exposures far below this
limit will be realized by employing

conservative design features and
adhering to strict written and ap-
proved operating procedures for all
fuel handling operations. Moreover, a
management philosophy will be ap-
plied to facility operations 1o ensure
that actual doses to the public will not
only be below the allowable limit,
but also as low as is reasonably
achievable.

Actual exposure lor any individual s
expected to be far below the limit.
even if that individual were to stand
at the MRS site boundary 24 hours a
day for 365 days a year. A realistic
estimate for exposure for an indi-
vidual living nearest to the MRS
facility is expected to be on the order
of one or so millirems. This is the
same amount of exposure that the
average individual in the United
States gets in one day due to natural
buckground radiation. Compare this
to the additional 5 millirems one
would get from a one-week ski vaca-
tion in Denver, including the flight.
The maximum exposure for a worker
in a licensed nuclear facility is 5,000
millirems per year. The purpose of
these, and the following compari-
sons. is not to trivialize the subject of
racliation exposure. but simply to
place such exposures in perspective.

m A person living directly outside a
nuclear power facility would add
approximately | millirem per
year.

B A person working in a nuclear

power plant would add 300 or
more millirems per year.

From cosmic rays alone, a person
living in Washington. DC, a city
with a low elevation, would re-
ceive approximately 26 millirems
per year. A person living in Den-
ver. Colorado, a city with a high
elevation, would receive approxi-
mately 50 millirems a year.

®m A person flying in an airplane

across the country would add about
5 millirems per flight because of
the increased elevation during the
trip. Airline pilots and flight atten-
dants are exposed 10 higher levels
of radiation routinely due to their
occupations.

| A person receiving a full set of

dental x rays would add about 40
millirems per year.

® A person working in a store on

street that a truck transporting
nuclear waste passes by every
week would add about one-halt a
millirem per year.

B A person stuck in traffic for an hour

next 1o a truck carrying nuclear
waste would add less than 10
millirems.

B A person sitting on a park bench as

a truck carrying nuclear waste
passes by would add less than one-
tenth of a millirem.

For more information, please write:
OCRWM Information Center
Post Office Box 44375
Washington, D.C. 20026
or call; 1-800-225-NWPA
(or call 488-5513 in Washington. D.C.)

Published by the U.S. Departiment ol Energy
Office of Civilian Radioactive Waste Management
(OCRWM).  December 1992
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Storage of Spent '_

Loading of spent nuclear fuel into a concrete storage module Jrom shielded transfer cask at Duke Power s dry storage

Sacility.

Nuclear waste s material that either
contains a radioactive substance or has
been contaminated by radioactive
elements and is no longer useful. It
includes waste products from nuclear
processes, such as mining uranium
ore, fissioning of uranium in commer-
cial nuclear power plants, processing
defense materials. and preparing
nuclear isotopes for use in medical
applications. It also includes used
protective clothing and containers that
once held nuclear material.

In 1982 Congress enacted the Nuclear
Waste Policy Act (NWPA), which
outlines a comprehensive plan for the
sale disposal of spent nuclear fuel and
other forms ol high-level nuclear

wasle. It also includes development of

amined. geologic repository for long-
term disposal of all forms of high-
level radioactive wastes. An amend-
ment enacted in 1987 authorizes the
development of a temporary, above-
ground storage facility called & Moni-
tored Retrievable Storage (MRS)
tacility. The MRS will store a himited
amount of “spent’™ or “used” nuclear
fuel from commercial nuclear power
plants, & solid form of radioactive
waste.

To produce electricity, nuclear power
plants use solid, ceramic fuel pellets
made of uranium. Tremendous
amounts of energy are stored in the
centers of uranium atoms. When these

atoms split, highly radioactive fission
products are generated along with the
large amounts of heat that make steam
to turn turbine generators. The rock-
hard fuel pellets are encased in strong
metal rods. After three or four years in
an operating nuclear reactor, the en-
ergy remaining inside the pellets is no
longer efficient enough 1o produce
usable heat and the pellets have be-

- come highly radioactive. These pellets

and the surrounding rods must be
isolated from the human environment
for long periods of time, on the order
ol thousunds of years. Until a perma-
nent repository is in operation. spent
fuel will continue to be stored in
above-ground facilities such as the
ones shown. The MRS will build upon



storage technologies already in opera-
tion and demonstrated o be safe.

The U.S. Department of Encrgy (DOE)
is responsible for the Nation’s Civilian
Radioactive Waste Management Sys-
tem. Within DOE. the Office of Civil-
ian Radioactive Waste Management
(OCRWM) is charged with executing
policy and managing the program to
safely dispose of used nuclear fuel and
other forms of high-level radioactive
wuste.

(- S o
- For more information, please write:
OCRWM Information Center
Post Office Box 44375

T e g qp g s i o | Washington, D.C. 20026
) L0 R v U U I T R e A S or call: 1-800-225-NWPA
st ,A:P, 4 { il l| ] b ! ' {or call 488-5513 in Washington. D.C.)
il ] IR —
A modular vault dry storage facility operated by the Public Service Company ()I.I!_)“h“'l“ﬁ"cfi‘\' i'I’i-"“']"l‘; H]i D””\"‘”'\‘\',"“'l" ;\'; E]““"‘:'i 1
. . B . e o G e achive asle anagemen
of Colorado built to hold spent nuclear fuel. (OCRWM ). December 1992

THIS PUBLICATION IS PRINTED ON RECYCLED PAPER CONTAINING A MINIMUM OF FIFTY PERCENT WASTEPAPER.



DOE/RW-0356P
OCRWM Fact Sheet

'
}
|
'

T ansportation of Used Fuel

Over the last 25 years, more than 2,500 shipments of used nuclear fuel have been transported safely over America’s
highways and railroads.

A sale. dependable transportation
system is the crucial link in both the
proposed operation of a temporary
Monitored Retrievable Storage facility
and a permanent geologic repository
for the disposal of spent (used) nuclear
fuel. The amended Nuclear Waste
Policy Act reguires the Departiment of
Energy (DOE) to accept. transport.
and dispose of used nuclear fuel.

Over the last 25 years, more than
2,500 shipments of used nuclear fuel
have been transported safely over
America’s highways and railroads.
During this time, an exemplary safety
record has been established with no
fatalities. injuries, or environmental
damage caused by the radioactive
nature of the cargo.

Several tactors have contributed to
this success story. The used fuel is a
solid, rock-hard material enclosed in
metal tubes and shipped dry in rugged
containers. These containers are
heavy. sealed, thick-walled, metal

structures that safely confine the used
nuclear fuel. These specially engi-
neered containers are designed to keep
their radioactive curgo from being
released into the environment.

Each shipping container is designed o
maintain its integrity under routine
transportation conditions and during
severe accidents. The containers must
ensure radiological safety even after
being subjected to the Nuclear Regu-
latory Commission’s (NRC) hypo-
thetical accident conditions. which
include:

m A 30-foot free full onto an unyield-
ing surtace

B A punclure test allowing the con-
tainer to {ree-fall 40 inches onto a
steel rod

A 30-minute, all-engulfing fire

® An 8-hour immersion in 50 feet of
waler.

While the NRC is responsible for
approving container design. the U.S.
Department of Transportation (DOT)
has established regulations for load-
ing, unloading, and handling shipping
containers; lubeling containers and
placarding transport vehicles for pur-
poses of identificution: driver training
and certification: and highway
routing.

Transportation routes will be planned
and shipping containers designed with
the safety of the public and the envi-
ronment as the number one consider-
ation. Containers are built with materi-
als that provide structural strength and
protect the public from radiation
eXposures.

Because there i1s a chance that an
accident involving a radicactive
shipment could occur, emergency
response pluns are in place to handle
any situation that could arise. The key
to effective emergency response is
quality training and preparation.



Containers that transport used fuel are heavy, sealed, thick-walled, metal structures which safely confine the used fuel.

Therefore, the DOE will provide
assistance for training of State, Tribal,
and local governments in the
development of emergency response
and preparedness plans because
States, local governments and Indian
tribes have primary responsibility at
the accident scene to protect life,
property, and the environment.

All shipments will travel along DOT-
authorized preferred interstate routes
or rail routes. A state-of-the-art track-
ing device will link the truck or train

with the communications center 10
allow instantaneous feedback in case
ol an accident or hazardous weather
conditions that could affect safety.

As the number of shipments increases,
spent fuel will continue to be moved
safely across our nation’s highways
and railroads. To maintain the
program’s exemplary sufety record.
DOE will improve container design
and emergency response capabilities
and will strengthen the lines of com-
munications among all parties.

For more information, please write:
OCRWM Intormation Center
Post Oifice Box 44375
Washington. D.C. 20026
or call: 1-800-225-NWPA
(or call 488-5513 in Washington. D.C)
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The Monitored Retrievable

Storage Facility

More than 110 nuclear power plants
are operating safely in the United
States. Nuclear power, while generat-
ing 20 percent of the nation’s electric-
ity. also produces a solid radioactive
waste called “spent” or “‘used” nuclear
fuel. This fuel is currently being stored
in protected areas at the plants, but
these storage facilities are rapidly
reaching capucity.

To remedy this situation, Congress
passed the Nuclear Waste Policy Act.
This 1982 Act provides for the

creation of a comprehensive Civilian
Radioactive Waste Management Sys-
tem that 1s based on what most scien-
lists agree is the best way to dispose of
used fuel and other kinds of high-level
radioactive waste.

A key component of this system is a
Monitored Retrievable Storage (MRS)
facility. The MRS will temporarily
store a limited amount of the used fuel
until it is shipped to @ mined, under-
ground permanent disposal facility.

Choosing the MRS Site

To find a site for the MRS. President
George Bush appointed a Nuclear
Waste Negotiator. The Negotiator is
seeking a State or Indian tribe to vol-
unteer to host the MRS in its jurisdic-
tion. In return for hosting the MRS,
the Federal Government has agreed to
make contributions to the State or
tribe and affected units of local gov-
ernment for public programs, projects.
and other uses. It is the Negotiator's
job to work out the terms of the
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Monitored
Retrievable Storage
Facility
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Federal Repository

Spent Fuel Storage and Disposal

An example of the route nuclear waste will take from a nuclear power plant, to the MRS and finally to the

Federal Repository.




agreement with the MRS host. The

proposed agreement, along with the
results of an environmental assess-

ment, will be presented to Congress
for final approval.

While the Negotiator is working on
the agreement, an environmental as-
sessment will be conducted to deter-
mine whether the proposed site is
suited to host an MRS. Public meet-
ings will be held to solicit citizen input
on the scope of the study and to
present information on potential im-
pacts of facility construction and op-
erations. If the site is found acceptable
for further consideration and Congress
approves the host’s specified terms,
the site will be evaluated further for
development as an MRS in its envi-
ronmental impact statement and safety
analysis report, which will be submit-
ted to the Nuclear Regulatory Com-
mission for review and approval.

Design and Construction of an MRS

The MRS facility will be relatively
simple to design. construct, operate,

and later dismantle. Engineers and
scientists will base the design on safe
and proven technologies und on the
experience of others with similar fa-
cilities either in operation or under
construction. The MRS will not per-
form any atomic, chemical, or high-
energy operations that would have the
potential 1o explode and spread radio-
active materials off site. Nor will any
of the fuel-handling operations change
the chemical or physical characteris-
tics of the spent fuel.

Preliminary MRS designs call for
several low-rise buildings to support
facility operations. The facilities
would be located above ground on
400 to 600 acres of land. Design plans
for the MRS will be finalized after a
site 1s demonstrated suitable. The
MRS will receive used fuel in heavy,
thick-walled, metal shipping contain-
ers from commercial nuclear power
plants, transfer the used fuel to MRS
specially designed storage structures
(as necessary), and store the used fuel
until it is loaded into shipping contain-
ers and shipped to a repository for

permanent disposal. These operations
will be carried out in accordance with
written procedures approved by the
Nuclear Regulatory Commission.

Any necessary transfers of used fuel
between the shipping containers and
the MRS storage containers will be
performed inside a specially designed
fuel handling building. Protective steel
and concrete walls will be included in
the building to minimize radiation
exposure to workers and the public.
The fuel will be handled using re-
motely operated equipment.

The MRS will be required to meet
strict safety standards established and
cnforced by the Nuclear Regulatory
Commission. Facility operations will
be closely monitored to ensure the
health and safety of the workers and
the public. After its mission is com-
pleted, the MRS will be decommis-
sioned and dismantled, and all radio-
active materials will be removed so
that the site can be released for unre-
stricted use.

For more information, please write:
OCRWM Information Center
Post Oftice Box 44375
Washington, D.C. 20026
or call: 1-800-225-NWPA
(or call 488-5513 in Washington, D.C))
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MRS Site Requirements

and Considerations

{7 25, B K
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The Monitored Retrievable Storage
(MRS} facility is a vital part of
America’s Civilian Radioactive Waste
Management System. “Spent™ or
“used” fuel from commercial nuclear
power plants currently is being stored
sately in protected areas at the plants,
but those storage spaces are rapidly
reaching capacity. The MRS will tem-
porarily store a limited amount of this
used fuel in thick-walled. above-
geround engineered structures until it is
shipped to a mined geologic reposi-
tory for permanent disposal. The facil-
ity will provide additional, temporary
storage space until the repository is
operational.

e o= R
A possible design of a Monitored Retrievable Storage Facility.

When Congress authorized the Depart-
ment of Energy to site and build an
MRS, it included several restrictions
for its use and operation. The restric-
tions are based on Federal laws. regu-
lations, and executive orders that were
in place before the MRS was proposed
and some additional measures that

were added to help ensure the safety of

people and the environment.

Site Requirements
Specifically, six requirements must be
met:

m It should occupy between 400 and
600 acres of land

[t should be located in a state other

than Nevada. the state currently
being studied for a permanent
disposal site

It cannot be within 200 feet of a
geologic lault that has moved or
shifted n the last 10.000 years, not
near a 100-year floodplain, and not
within or adjacent to wetlands

It cannot be located in the habitat of
any endangered species

It cannot be located on land that 1s
protected from development. like
national parks and wilderness areas



B It cannot be located within the
Coastal Barriers Resource System,
which consists of undeveloped
land along the Atlantic and Gulf
coasts and adjacent wetlands and
inlets.

Site Considerations

Site considerations that may make one
site preferable over another include:

m Land costs and how long it will
take to develop the land for an
MRS

& Proximity to transportation facili-
ties like roads, railroads, and
seaports

Impact on wetlands and coastal
areas

Geologic characteristics such as
earthquake activity and floodplains

Impact on historical, cultural, and
archaeological areas such as burial
grounds, battlefields, and religious
sites

Proximity to human and animal
activity

Severe weather conditions that may
affect operations

Blasts or other major ground move-
ment caused by humans

m Potential ground movement like
landslides

& Volcanic activity

m Socioeconomic impact on potential
host community

m Impacts on air quality

m Preservation of ground water
quality

® Land ownership and land use
restrictions.

o a
For more information, please write:

OCRWM Information Center
Post Office Box 44375
Washington, D.C. 20026
or call: 1-B00-225-NWPA
l (or call 488-5513 in Washington, D.C.)
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The MRS - Bringing Benefits to
the Host Community

The MRS could mean up to 1,500 construction jobs for the host community.

The monitored retrievable storage
(MRS) tacility will be an integral part
of the Civilian Radioactive Wasle
Management System, the National
system to dispose of high-level radio-
active waste. The MRS will accept a
limited quantity of "spent” or used
fuel from commercial nuclear power
plants and temporarily store it. em-
ploying proven technology used in the
United States and abroad. The facility
also will act as a staging area for spent
fuel shipments to the geologic reposi-
tory, where the fuel will be disposed
ol permanently.

In addition to providing a valuable
service to the waste management sys-
tem, the MRS also will bring benefits
to the volunteer host community.

The Nuclear Waste Negotiator,
appointed by the President of the
United States to find a site for the
MRS, is authorized to discuss with the
Governor ol a State. Tribal Leader or
local Government Official the terms
and conditions under which the State
or Tribe would be willing to host an
MRS. The prospective host has the
unique opportunity to have benefits
tailored 1o specific community needs

— needs that are currently not being
met.

When a prospective volunteer host
and the Negotiator reach an agreement,
the benefits packuge will be submitted
1o Congress and the President for
approval.

The Negotator and the prospective
host can discuss benefits in areas such
as:

*  Local employment or products
purchasing agreements

* Public recreation improvement
projects



o Tuax subsidy or property value
protection programs

*  General economic development
programs
* Health care programs

* Higher education programs

* Public school assistance programs

* Environmental improvements to
address existing air, water or wasle
problems

* Infrastructure improvements,
including highways, railways.,
airports. and other public systems

¢ Direct financial assistance

* Any other type of assurance,
equity or assistance desired by
the State. Indian Tribe or local
government.

In addition (o the negotiated benetits,
the MRS also could mean up to 1.500
construction jobs for the community.
Operation of the facility could provide
up to S00 permanent jobs in security,
administration, science, and
engineering.

In return for specilic benelits. the host
would provide about 500 ucres of land
to the Federal Government for the

Job training could be part of the negotiated benefits agreement.

MRS site. The facility will be licensed
to operate for 40 years. then the site
will be restored and returned 1o the
community.

It is important to remember that any
negotiation will involve only willing
participants. Discussion can be termi-
nated by the prospective host at any
time without penalty.

The MRS 1s an important first step
toward the permanent disposal of used
nuclear fuel. It shows that our Nation
is serious about its responsibility to
leave the environment safe and clean
for the next generation.

For more information, please write:
OCRWM Information Center
Post Office Box 44375
Washington. D.C. 20026
or call: 1-800-225-NWPA
(or call 488-5513 in Washington, D.C.)
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. MRS Dry Handling Operations

The U.S. Department of Energy’s
(DOE) program to manage the
Nation’s spent nuclear fuel and high-
level radioactive waste consists of a
temporary storage facility. a perma-
nent repository, and a transportation
system. The monitored retrievable
storage (MRS) facility will provide
temporary storage for a limited
amount of spent or “used” fuel from
the country’s nuclear power plants.
The DOE is scheduled to begin
accepting used fuel at an MRS facility
in 1998.

The MRS will be capable of receiving
and handling incoming used fuel ship-
ments for temporary storage on site.
When a permanent repository begins
operation. used fuel will be retrieved

2. o

from temporary storage on site and
transferred to shipping containers for
transport to the repository for perma-
nent disposal. Some incoming
shipments may be repackaged and
sent directly to the repository without
interim storage at the MRS.

For more than 30 years. used fuel has
been handled and stored safely in the
United States using both “dry™ and
“wet” technologies which have been
approved for use by the Nuclear
Regulatory Commission (NRC). The
dry methods employ physical barriers
such as metal. concrete, and lead to
provide radiation shielding and
prevent releases to the environment.
The wet technique uses pools of
water to provide radiation shielding

during used fuel handling and
storage operations.

Used fuel handling operations at the
MRS will be similar for the various
dry storage technologies. Used fuel
shipments will arrive at the MRS by
truck or rail in special shipping con-
tainers designed and constructed ac-
cording to regulations established by
the NRC. All deliveries will enter the
grounds at a receiving gatehouse,
where security guards authorize used
fuel shipments to proceed to the pro-
tected area for inspection. When the
shipping container has passed inspec-
tion, it will be connected to an on-site
transporter that will move it into the
transter facility.

Container
Preparation

Transfer Cell

Used Fuel Transfer
and Removal

Operating
Gallery

Storage Container Site
Preparation

Transportation

Inside the transfer facility, used fuel handling operations are efficient and safe. A shipping container is prepared
for the transfer operation, then moved to a transfer cell where the used fuel assemblies are individually removed

Jrom the shipping container and placed in a storage container. The storage container is sealed and then placed on
the site transporter that delivers it to the storage yard.



The transfer facility is the focal point
for handling all incoming and outgo-
ing used fuel shipments. Multple
tasks will be performed in preparation
for on-site storage or transport to a
repository. Inside the shipping and
receiving bay. the impact limiters
(which function like a car’s bumpers)
will be removed from the shipping
container and the container will be
inspected. 1t is moved to the prepara-
tion arca where the protective lid and
plug will be loosened. then moved to a
transfer cell.

The transfer cells are the major part of
the transter facility. All functions that
involve handling and retrieving used
tuel will occur in the transfer cells. A
bridge crane will be used to remove
the used fuel assemblies from the
shipping container and individually
place them into a storage container.
This task will be performed from a
separate area by un operator using
remote controls to manipulate the
transfer operation. Concrete radiation
shielding and a stainless-steel liner
surround the transfer cell. These
physical barriers separate the workers
from the transfer cell and reduce ra-
diation exposure to very safe levels.
Operators can view the activities in
the transter cell with video cameras or
through lead-shielded windows.

After the storage container is loaded. it
will be sealed and tested in the storage
preparation area, then placed on a site
transporter that will move it to the
storage yard. The storage yard will
contain the type of storage technology.
or combination of technologies, se-
lected tor use.

When retrieving used fuel from the
MRS on-site storage. the same dry
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In the transfer cell, a used fuel assembly is loaded into a storage container.

transfer process will occur except the
tasks will be reversed. In the transfer
cells, the used fuel assemblies will be
removed from the sterage container
and placed in a shipping container.
The shipping container will then be
prepared for transport to the
repository.

For more information, please write: |
OCRWM Information Center
Post Office Box 44375
Washington, D.C. 20026
or call: 1-800-225-NWPA
(or call 488-5513 in Washington, D.C.)
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The Civilian Radioactive

Waste Management System

Since the late 19505, the American
people have relied more and more on
energy from nuclear reactors. Nuclear
reactors now supply a little more than
one-fifth of the electricity we use to
run our homes, schools, factories, and
furms. When the nuclear fuel that
generates the electricity in these reac-
tors is “spent” or “used.” it is removed
from the reactors and stored in spe-
cially designed storage pools or. in the
case of some older used fuel. placed
into heavy, thick-walled metal or con-
crete structures for storage above
around at the reactor sites. Such stor-
age is proven sate, but is only a tem-

porary solution. Permanent disposal of

the used fuel will require isolation
from the accessible environment for
thousands of years.

Our government is developing a Civil-
ian Radioactive Waste Management
System that will provide for the safe
disposal of the used tuel and other
kinds of high-level radioactive waste.

Those who use electricity produced by
nuclear reactors are funding the sys-
tem for used fuel storage and disposal.
not the general taxpayers. These con-
sumers pay a monthly fee, included in
their utility bills. which is deposited in
the Nuclear Waste Fund established
by Congress to fund the program.

The waste management system in-
cludes three elements: a4 mined geo-
logic repository for permanent dis-
posal, 2 Monitored Retrievable
Storage (MRS) facility for temporary
above-ground storage, and a transpor-
tation system connecting all elements
of the Civilian Radioactive Waste
Management System. The geologic
repository will be developed in an
excavated area deep beneath the sur-
face of the earth in a suitable rock
formation. Facilities on the surface
will accept the used fuel from the
MRS and prepare it for disposal in
underground mines. To make sure that
the repository is safe, scientists will

spend many years studying the rocks
in and around a proposed site. Both
the underground repository and the
used-fuel containers will be designed
to suit the unique conditions of the
site.

In addition, before the repository 1s
built and operated, it will have to be
approved and licensed by the Nuclear
Regulatory Commission. The scien-
tific studies that will be performed to
ensure the safety of the system. in-
cluding its design and construction,
will take many years. In fact, the re-
pository is not expected to be com-
pleted until early in the next century.
When completed. the repository will
provide permanent disposal for used
fuel from electricity-producing
nuclear reactors and high-level waste
from national defense activities.

The MRS fucility. which is to begin
operations in 1998, will receive only a
limited amount of the solid, used fuel
shipped from reactor sites and store it
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temporarily in specially designed,
above-ground structures. When the
repository begins operating. the MRS
facility will continue to receive used
fuel before it is sent to the repository
for permanent disposal. The MRS,
t0o, must be licensed by the Nuclear
Regulatory Commission. The
Nuclear Regulatory Commission es-
tablishes requirements and regulations
designed to ensure safe operation of

licensed nuclear tacilities. After its
mission is completed, the MRS will

be decommissioned and dismantled.

and all radioactive materials will be
removed so that the site can be re-
leased tor unrestricted use.

The transportation element of the
program will include a system for
shipping the used fuel, a fleet of
vehicles and railroad cars, metal

shipping containers. and support fa-
cilities for maintaining the containers.
These rugged, heavy, thick-walled
containers are designed to completely
protect public health and the environ-
ment, even in accident situations. The
containers must be certified by the
Nuclear Regulatory Commission,
which requires that such containers be
capable of passing a series of rigorous
safety tests.

For more information, please write:
OCRWM Information Center
Post Office Box 44375
Washington, D.C. 20026
or call: 1-800-225-NWPA
(or call 488-5513 in Washington, D.C.)
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In 1976, a Federal program was estab-
lished to study ways to safely dispose
of nuclear waste. The program was
based on ideas suggested by the Na-
tional Academy ol Sciences, the U.S.
Geological Survey. und other profes-
sional scientific organizations in the
late 1950s. In 1982, Congress enacted
the Nuclear Waste Policy Act. the first
comprehensive legislation regarding
high-level radioactive waste disposal.

The Nuclear Waste Policy Act made
the U.S. Department of Energy (DOE)
responsible for locating. building. and
operating an underground geologic
repository o permanently dispose of
spent nuclear fuel and other kinds ol
high-level radioactive wastes. To fund
the program, Congress established the
Nuclear Waste Fund. People who use
electricity produced by nuclear power
plants pay for spent-fuel storage and
disposal through their utility bills.

In 1983, DOE selected nine locations
in six states for consideration as po-
tential sites for the repository. These
sites were studied and the results were
presented to Congress in 1985, Based
on these reports, then-President
Ronald Reagan approved three sites
for detailed study, called site charac-
terization. The three sites were:
Hanford. Washington: Deat Smith
County, Texas: and Yucca Mountain,
Nevada.

In December 1987. Congress
amended the Nuclear Waste Policy
Act and directed DOE 1o study only
one site. Yucca Mountain, 1o deter-
mine whether or not Yucca Mountain
is a suitable site tor development of a
repository. It stressed that if at any
time Yucca Mountain is found unsuit-
able, studies will be stopped immedi-
ately. If that happens. the site will be
restored and DOE will seek new di-
rection {rom Congress.

Nuclear Waste Policy Act
- and Amendments
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In 1982, Congress enacted the Nuclear Waste Policy Act, the first comprehen-
sive legislation regarding high-level radioactive waste disposal.



The amendment also authorized the
Secretary to site. construct. and oper-
ate one Monitored Retrievable Storage
(MRS) facility, in order to enhance
reliability and tlexibility and to
provide other benefits to the wasle-
management system. The MRS difters
from the repository in that it is an
above-ground facility that will store
only a limited amount of used fuel and
only for a limited time.

In response (o the amended legisla-
tion. the Nuclear Regulatory Commis-
sion established regulations governing
the siting, construction, operation. and
decommissioning of an MRS.

To facilitate MRS siting, Congress
established the independent Office of
the Nucleur Waste Negotiator. The
Negotiator is responsible for develop-
ing an agreement between a willing
State or Indian tribe and the Federal
Government concerning the terms and
conditions lor locating the MRS or
repository within the state or tribal
Jands.

The Negotiator may develop a pack-
age of benefits with the potential host
in recognition of the host’s willingness
to help solve this issue of national
importance. Negotiations may include
reasonable incentives and financial

arrangements. as well as various types
of public programs. projects. and
problem-solving assistance.

The amendment directs the Negotiator
1o work out terms of an agreement.
The proposed agreement and the re-
sults of an environmental assessment
must be approved by Congress before
it becomes effective. The Nuclear
Waste Fund will be the funding source
of the benelits associated with volun-
tarily hosting such a facility and. in the
case of the MRS, for decommission-
g and dismantling the facility and
removing all radioactive materials so
the site can be released for unre-
stricted use.

For more information, please write:
OCRWM Information Center
Post Office Box 44375
Washington, D.C. 20026
or call: 1-800-225-NWPA
(or call 488-5513 in Washington. D.C.)
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In December 1957, history was made
when Pennsylvania’s Shippingsport
nuclear station became the first com-
mercial power plant 1o generate elec-
tricity by harnessing energy released
in nuclear fission. Since then more
than 100 nuclear reactors have been
built in the United States and now
over 2() percent of our electricity
comes from nuclear power.

Nuclear power allows utility compa-
nies to keep up with the ever
increasing demands for energy. Like
other industrial plants, nuclear power
stations produce waste. For nuclear
power stations the primary waste
byproduct is spent or “used”

nuclear fuel.

Nuclear fuel comes in the form of
small pellets of enriched uranium,
about the size of a pencil eruser. The
pellets are stacked end-to-end in

strong metal tubes, which are bundled
together to form fuel assemblies.
These fuel assemblies are placed
inside a nuclear reactor where the
nuclear fission process takes place.

Nuclear fission is the process of split-
ting atoms. Tremendous amounts of
energy are stored in the center of at-
oms called the nuclei of atoms. When
atoms are split two things are pro-
duced: one is heat and the other is
radiation. The heat from the fission
process is used to make steam needed
to turn the turbine-generator 1o make
electricity. The radioactive material
(that produces radiation) remains in
the metal tubes.

Approximately every 18 months,
about a third of the used fuel is taken
out of the reactor and replaced with
new fuel. Radioactive materials re-
main inside the scaled tubes. Since the

fuel bundles discharge radiation, they
need to be isolated from people and
the environment for thousands of
years: or until the radiation decreases
to the level already found in nature -
a process that happens naturalty
with time.

After the assemblies are removed
from the reactor, they are placed
inside concrete pools lined with steel
and filled with water. The water cools
the used fuel and shields workers from
radiation. All the nuclear power plants
in the United States store their used
fuel this way. but this method is not
intended to be permanent and some
pools are almost full.

In a few cuses. utilities have placed
some of their used fuel in dry storage.
With this method, fuel assemblies are
removed from the pool and sealed in
heavy concrete or steel containers. and

Reaction process creates
heat which is transferred
to coolant

REACTOR BUILDING

Heat trom coolant
generates steam

Steam drives
turbine

REACTOR VESSEL \

FUEL RODS

Coolant is recycled
to generator

Condensed steam
returns to generator

Turbine drives
electric generator TN

- L
o
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Supply of cooling water
used to condense steam

Schematic of nuclear power generation cycle.
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New nuclear fuel assemblies receive a final check.

stored on a concrete pad or in a vault
at the plant site. But like pool storage.
dry storage is tlemporary and is nol
designed 10 be permanent.

During the 1980s Congress enacted
legislation that set the framework for
the Civilian Radioactive Waste Mun-
agement System (CRWMS) — the
Federal program to dispose of used
nuclear fuel. CRWMS is made up of
three parts: a monitored retrievable
storage (MRS) fucility, a Federal
rcpository and a transportation system
to transport the fuel from the utilities
to the MRS and the repository. The
legislation also requires owners of
civilian reactors to finance the pro-
gram through contributions to a
Nuclear Wuste Fund. All three parts of
the program must follow the guide-
lines imposed by the Nuclear Regula-
tory Commission, the independent
Federal agency responsible for over-
seeing nuclear-related activities.

The MRS facility will temporarily
store used fuel until it is shipped o a
repository for permanent disposal. The
MRS will be built above ground on a
site of about 500 ucres. It will accom-
modate different types of shipping

and seek new direction from
Congress.

OCRWM's (ransportation system will
determine how nuclear fuel is shipped
from nuclear power plants to the MRS
and repository. The system must com-
ply with Department of Transportation
and other federal and state laws that
regulate used-fuel shipments. The
system will include criteria for
shipping routes and schedules. 1t will
also specify design requirements for
the shipping containers.

By 1990. civilian nuclear reactors had
produced nearly 20,000 metric tons of
spent fuel. The Nation's inventory of
spent fuel will reach 40.000 metric
tons by the year 2000. This is not a
large amount compared with the mil-
fions of tons of hazardous waste pro-
duced each year in the United States.
But because used fuel 1s highly radio-
active, 1t requires a special program o
protect people und the environment.

containers and will be monitored
continuously. The MRS will be Ii-
censed to operate for 40 years. After
that, 1t will be decommuissioned and
the site restored for unrestricted use.

Used fuel und high-level defense
waste will be disposed ol in an
underground repository. The reposi-
tory will be built deep beneath the
surface and will be designed 1o con-
tain high-level radioactive material for
up to 10.000 years. The repository will
include above-ground facilities to
handle and monitor the wastes and
“engineered barriers” below ground.
Congress has ordered the Department
of Energy to study — a process called
site characterization — only Yucca
Mountain, Nevada to see il it is suit-
able for a repository.

For more information, please write:
OCRWM Information Center
Post Office Box 44375
Washington. D.C. 20026
or call: 1-800-225-NWPA
(or cull 488-5513 in Washington, D.C))

The site characterization studies al
Yucea Mountain are expected (0 take
several years. These studies consist of
geologic, hydrologic, seismologic, and
other scientific tests 1o see whether
Yucca Mountain would be a suitable
site for a repository. 1f at any time the
site is found unsuitable. the Office of
Civilian Radiaoctive Waste Manage-
ment (OCRWM) will stop the tests

Published by the LS. Depariment ol Encrgy
Office of Civilian Radioactive Waste Management
(OCRWM). December 1992

THIS PUBLICATION IS PRINTED ON RECYCLED PAPER CONTAINING A MINIMUM OF FIFTY PERCENT WASTEPAPER.
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Champmg at Lhe blL
:I_:Thats how Englnecr Edgal “Ted"

- Petrie describes the mood of sc1ennsts_'_-

and engmeers néw awaiting the.
L complenon of pltllmmary ground
~:work at the 12-dcre North Por tal en--

o fquncc pad a Yucca Moumam

_ “We'te abou[ /O pc1cenL to 80 er—
_cent done leveling the surface for the

- support facilitiesand- bu11d1ng< dueto

. " be uccted on the’ pad.” says Petne,

. now an acting deputy director of the .-~
Yucca Mountain Pro;ects Engmeenng :

'_-'and Development Division. “Once

.. we're-done removirig topsoll, gradlng
- the surfaae and cutting a. slot into the . '
_'--jmountaln —1d say.we'te looklng at -
“ another. month : ;

..-_w Ir abouL startu tunnel xcavation” .
orry excavatio S Tunne)m procmed and launched

_..1nto th(. ‘ouhtain, engirieers can be-

: WC can stan Lo

and mioving & tunnel bqn_ng.-machlne,

A tunnel bonng machme orTBM S|m|Iar'to the.:
" one that will: eventually begln tunnelmg under "
'.-Yucca Mountam

. aTBM, 1nto place

f'Why all thc exciternént? Begause on.Le.
'- a TBM (a dLVLCC 51m11ar Lo [he ma—

L 'Cth Lhat clug the Enghsh Channel

' Artnst s conceptlon of the swnftly progressmg ESF. North Portal:”

'YUCCA
MOUNTAIN
PROJECT

Dﬁenng
scuentlsts and englneers a mole s—eye V|ew of Yucca Mountam

[aln and its SUITOLmdlng anrons

w1th compu[ers [hey ve taken, air
' 1tad1ngs and temperanne readmgs
ogin building the’ long __
- awaited Exploratory. Stud- S
Jies Tac1lny (ESF). Thiglis.a ..
22-kilometer (13.6- 1mle)
ne.t_work of lamps and Lun—' -
" nels that w111 afford a -

mole seye view OF Yucca
.' R Mountaln

The sc1enust> and engt- .
"-'necrs chargcd by Congress" R
with studying the geology -

" “and hydralogy of Yucca -~
.:;.-Mountaln have torely on' -
trenching and on dnllmg .
* " boreholes to fathom whaL _
“awaits® them under, glound They ve.
SLudled water samples and rock:.
samp es: Lhcy ve modtlcd [he moun: "

'Test pits and. trenches have ylelded
‘some clues. about the properties.of

. rocks under Yicca Mountain, The’
-'_--completed tunnel system'should. .~
' .__.settle ‘many outstandlng quest|ons

Pnnrcd wnh s0y- bmed mk on recvcled paper -
conmmmg ] OO% postC(msumer recovered ﬁber

Connnucd on page 7 o




