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ABSTRACT 

The Nuclear W t̂e Poliev Art r̂ f t̂f̂ -) (>nvPA) (P.L. 97-425) 
^ the Nuclear Wa<t> P.->|jgy T̂nendmenti; ^̂yy loay 
(NWPAA) Critle V of P.L, 100-203) provide the frainework 
for the Dep&nment of Energy's (DOE) Office of Civilian 
Radioactive Waste Management (OCRWM) to find a 
permanent means fbr disposing of high-level nuclear waste in 
Ae United States, The focus of this study is the congressional 
decision-making process associated with passage of the 
Nuclear WaVf, Policy Amendments Act lOa? The passage 
of NWPAA was a direct result of the failure of the policy 
adopted In the Nuclear Wâ te Pnit.v A.; lop; Thi, study 
analyzes the nature of congressional nuclear waste policy­
making through the lens of subsystems theory.' The data 
analysis is primarily based on confidential interviews with 
over fifty key aaors in Ae nuclear waste policy subsystem as 
well as an analysis of primary source documents. 

I. THEORETICAL PRAMEWORX: POLICY SUBSYyTEMS 

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

Subsystem theory builds upon Aese mr̂ aphors by 
modeling the different political environments in which 
decisions are made, Subsystem theory identifies three 
decision-making systems; maeropolicv fiŷ fi>mt (general 

decision-making with major political effects involving broad 
public inter»8ts, divigjveness, extensive media coverage, and 
many participants); oolicv suhavntftrnii (ranging in tum from 
dominant to competitive to disintegrated); and mieropoliey 
axalfims (narrowly focused, often closed decision-making 
involving a 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 number 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 dominant suhiivstam exhibits stable 
relations among a small group of decision-makers, and 
uncertainty and infbrmation costs are low. Competltiyj 
aubsysifltas exhibit coalitions that are short-lived due to 
competition for resources and infonnation, while in 
disintegrated subtystemg the level of conflict and visibility are 
higher, and large numbers of participants engage the interested 
public. Subsystem theory does not consider political conflict 
to be undesirable.' In the policy subsystem model, 
environmental factors have a direct impact on the dynamics of 
decision-making. 

II. HISTORY OF NUCLEAR WASTE DISPOSAL POLICY-MAKING 

Congressional-executive relations associated with nuclear 
waste policy have evolved through three policy-making stages. 
In the first stage, a closed and dominant policy-making system 
typified by congressional-executive cooperation in the research 
and development of waste management isolation technologies 
Operated with a high level of secrecy and discretion from 1954 
until 1979. A second, more competitive stage existed ftom 
1979 to 1986, In this stage, the decision-making system 
became more open to participation by other actors. 
Congressional-executive conflict increased but Congress, 

' More commonly, policy conflict is seen as disruptive and 
even dysfunctional. 
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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 became more visible and electorally volatile. The 
increasing level 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, a 
fourth period, is again primarily a dominant policy subsystem. 
This stage is generally charscterlied 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 created the Atomic Energy 
Commission (AEC) to regulate and promote civilian nuclear 
power. The stated goal of the AEC was to develop a long-
term nuclear waste storage option that would literally last 
thousands of years. On-site storage was accepted as the short-
term solution to the waste storage problem, but che AEC 
publicly argued that long-term storage solutions could be In 
operation by the early 1970s.' 

The geologic repository concept became the most 
commonly accepted repository option after the National 
Academy of Sciences endorsed it in September, 1955.* 
beginning in the mid 1960s, the Oak R.idge 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 all waste should be reprocessed into an AEC-
approved form and deposited In a permanent waste repository 
not more than 10 years after its reprocessing.̂  In 1972 AEC 
Chair James Schlesinger pressed fbr the development of a 
surface repository.' 

The JCAE held very few hearings concerning nuclear 
waste storage during this period, the earliest and most 
important set occurring 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 1960s and 1970s, 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 environmental movement. 
This helped to create a positive political climate for the 
passage of the National Environmental Protection Act (NEPA) 
and the Occupational Safety and Health Act, and new legal 

mechanisms in these taws provided citizens with opportunities 
to affect governmental decision-making.' 

- Shon-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 duties 
given to the Nuclear Regulatory Commission (NRC) and 
responsibility to promote nuclear energy transferred to the 
Energy Research and Development Administration (ERDA). 
Following a reform recommendation in the Senate, the JCAE 
was abolished 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 subsystem. 
As nuclear energy came to be seen as one major solution to 
the energy crisis, more people became aware of the industry's 
problems,' Finally, as the public and their representatives in 
Congress became less trustful of pro-nuclear expert opinion, 
the number of nuclear waste policy decision-makers 
expanded." 

The 1979 Three Mile Island accident mobilized a large, 
aggressive, and vocal national anti-nuclear power lobby 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 articles per quarter were published in national 
newsmagazines or newspapers compared with an average of 
about ten articles per quarter in the 1982-1983 period, a fbrty 
percent increase, Passage of the 1987 NWPAA legislation and 
additional concern about nuclear power generated by the 
Chernobyl accident led to another Jump in the average 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 characterized several sites. However, a growing 
number of constiments, having lost faith In the scientific 
expertise and public-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 NWTA to administer 
the site selection process in several stages. DOE was to 
screen potential sites and recommend three sites for 
characterization to the President from a list of five potential 
Ciiididati slt«s. Upon completion of the site char&ctetlzation 
process, the President was to recommend to Congress one of 
the three characterized sites as "qualified" fbr the first 
repository. NWPA provided for extensive public hearings and 
consultation with state governments, and gave the state 

' The regulations published at that time can be found at 10 
CPR SO. appendix F, November 1970, 

' The AEC's authority on Issues of safety and health began to 
be disputed in part because the agency had failed to raise 
questions of safety and economics in a timely fbslon during 
the 1950s 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 locate a second repository In the East or 
Midwest to achieve regional balance.' 

Citizens living close to potential 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 beibre. 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 nuclear 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 to structure NWPA to avoid NIMBY 
pressures,' In an attempt to avoid long delays, Congress 
created a multl-slte selection process, "Rie act's strict schedule 
also required DOE to begin disposing of waste at a repository 
no later than January 31, 1998, a dear attempt to avoid a 
drawn-out site selection process that would be electorally 
damaging. Anticipating NIMBY pressure, Congress decided 
to "spread the pain" by authorizing two regional repositories. 

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

NWPA also made DOE subject to regulations issued by 
other federal agencies. Congress felt Uiat 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 Nuclear 
Regulatory Commission (NRC) in 10 CFR 60. 

Congress also authorized DOE to site, construct, and 
operate a monitored retrievable storage (MRS) facility for the 
shon-term storage of high-level radioactive waste. Although 
Congress 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 commentatois have asserted that NWPA mandates that 
one repository be built In the East or Midwest and another 
repository in the West, However, the east-west 
arrangement was not explicitly written Into law. 

' "NIMBY refers to intense, sometimes emotional, and often 
adamant local opposition to siting proposals that residents 
believe will re«uU In adverse Impacts." M. E. KRAFT and 
B. B. CLARY, "Citizen Participation and the NIMBY 
Syndrome: Public Response to Radioactive Waste 
Disposal," Western Political Ouarterlv 41 (June 1991). 

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

Congress also created the Office of Civilian 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. 

in. CHRONOLOOY, PLAYERS, AND STRATEOY IN PASSAGE OP 
THE NUCLEAR WASTE POLICY ACT AMENDMENTS OF 
19S7 

The passage of NWPA failed to resolve many of the 
issues which concerned the public, and each element of 
NWPA raised new issues of significant concern to Congress, 
state and local governments, and constituents. Congressional 
hearings on the repository site selection process were frequent 
and regular during the 1980-1983 period as the competitive 
subsystem built a coalition to pass NWPA, But In the 1984-
1987 period, hearings became 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 dissatisfaction that 
existed with the implementation of NWPA, More 
importantly, the number of expert and executive branch 
witnesses appearing at each 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 indicate that the scope 
of conflict over the nuclear waste issue expanded as NIMBY 
sentiment spread like a contagion. The wider the conflirt. the 
less influence che congressional nuclear power advocacy 
committees and DOE had over the outcome of nuclear waste 
policy, 

DOE's handling of the public hearings process worsened 
the political simation,'" D 0 £ personnel believed in a 
scientific-technical culture that reduced the importance of 
politics, and they were criticized for discussing issues only in 
the technical jargon of the engineering profession, 
Respondents agree that these culwral norms made It difficult 
for DOE to respond to public and congressional pressure. 

Soon. Members of Congress, their constiments, and State 
government officials began to doubt DOE's ability to 
successfully implement nuclear waste disposal policy, Public 
distrust of DOE scientific credibility Increased and DOE lost a 
high degree of institutional legitimacy.'" Other political 
pressures also encouraged DOH 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, officials at DOE 
reasoned that the agency could not survive if it became the 
public's scapegoat over the nuclear waste repository siting 
issue. Strong criticism regarding the eastern and midwestern 
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sites led DOE to insulate itself from this pressure. In May 
1986 DOE 'indefinitely postponed* the search for a second 
repository in the Midwest and East. In retaliation, Western 
senators cut nearly all FY87 ftinds tot sice-speclfic work. An 
interviewee observed that the May, 1986 decisvoa afTecred 
DOE'S relations with Congress: 

DOE then tried to [argue] there was not going to be 
as much waste as originally expected because there 
are f>ot as many new nuclear power plants as 
originally planned. DOE took a bashing for 
'suspending' the work on the second site, but then 
Congress fallowed 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 Nevada. Texas, 
and Washington sites for site characterization. Narrowing the 
list of potential sites ignited citizen and congressional 
opposition to building a nuclear waste repository. Congress 
tried to save the 1982 N'WPA policy by holding hearings, but 
quickly fbtind that people with NIMBY attitudes were not 
responsive to attempts at persuasion. As NIMBY pressures 
mounted. Members of Congress (especially those in the 
Senate) responded by pushing for the enactment of new 
legislation. 

The political pressure was particularly acute in Louisiana, 
Senator J. Bennett Johnston (D<LA) and his constiments were 
convinced that Louisiana (which had at one time been a prime 
candidate fbr a repository in salt domes) would become home 
to the new nuclear repository. Johnston's position as chair of 
the Environment and Public Works Committee and the 
Appropriations Subcommittee on Energy and Water 
Development, 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 a 
window of oppormnity for Members of Congress who wished 
to amend or discard NWPA. In January, 1987 DOE 
announced that it was postponing the opening of the furst 
repository to 3008, and that it was moving forward to build an 
MRS facility at Oak Ridge, Then in Febnjary, 1987 Secretary 
of Energy John Herrington chreacened co reopen the search for 
• second repository 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 
legislation designed to find a wiiling host fbr the repositories. 
By August, Johnston had drafted more new amendments which 
In their final form would become N'WPAA, On August 29, 
1987 the Senate Comminee on Energy and Namral Resources 
voted to include thê e amendments as pan of the budget 

reconciliation bill (S. 1688). 
participant noted: 

As one conference committee 

The House conferees did not want any action on 
nuclear waste until the Senate forced their hand by 
Senator Johnston putting the hfWPAA In the 
reconciliation bill. Senator Johnston thought up the 
strategy to put the NWPAA in the reconciliation bill 
as a way to move the issue. Re came up with the 
idea in mid-July [1987]. Senator Johnston, by force 
of personality and strategy, fbrced the comminee to 
make decisions about amending che miclear waste 
act, 

Johnston then adopted a 'two-track* approach. On 
September 9, 1987 Senator Johnston announced chat he would 
include language concerning nuclear waste policy identical to 
that found in the reconciliation bill to the energy 
appropriations bill (H,R, 2700). By voice voce che ftill 
committee approved of the amendments. 

The appropriations bill went to Che Senace floor, where it 
encountered severe opposition. Johnston overcame the 
opposition of Senator Sasser by adding language that 
established a commission to review the need for an MRS 
facility. But Senators Adams (D-WA) and Reid (D-NV) were 
also bitterly opposed to the bill and cried co stop It through a 
filibuster. One conference committee participant described the 
maneuvering which overcame this opposition: 

Senators Evans [R-WA] and Hatfield [R-OR] 
included language that steered the DOE toward 
Nevada, ...The Evans and Hatfield language was 
written up and remmed co che Senace for approval 
[which was given], They [Senators Evans and 
Hatfield] felt they were directing DOE to 
characterize Yucca Mountain oniy. Senator 
Johnston and most committee members [on the 
Senate Committee on Energy and Namral 
Resources] and DOH realized what was going on. 
This was this first policy action toward the one site 
solution. 

The clarifying language-and the fact that Johnston was close 
to obtaining clomre-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 a desert, dry, far away from water and 
people,' Another executive branch respondent noted chat the 
Yucca Mountain site also seemed to be the best political 
solution: 

DOE was asked several times by tbe Senate about 
the Suitability of the Nevada site: give us your 
opinion about which site is best. [Ben] Rusche [at 
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DOE] thought a'l three sites would be okay. In 
DOE, they always thought It would be Nevada for 
political reasons, Nevada only had rwo votes In Ae 
House, and Washington [had eight], Oregon [had 
Ave], and Texas [had twenty-seven]. Plus Texas 
had Speaker Wright and Washington [had] Majority 
Leader Foley. Generally the people at DOE who 
knew thought that Johnston wanted Nevada to be 
chosen. However, Johnston tried to work things out 
with [Senator] Reid [of Nevada]. Reid hurt himself 
by not being more cooperative. Eventually Johnston 
got mad and gave up on Reid 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. The House position 
was a bill (H.R, 2976) sponsored by Rep. Udall (D-A2), the 
chair of the Interior and Insular Affairs committee, Johnston 
chose a three-pronged strategy to insure that the NWPA 
amendments were Included in the conference comminee's bill. 
First, Johnston personally lobbied other Members of 
Congress. Second, Johnston emphasized that if Nevada was 
not chosen as the only site to be characterized then any state 
could and up housing nuclear waste. Lastly, Johnston 
demanded that the amending language remain In the 
reconciliation bill. 

The conference comminee first met on December 14, 
1987, The first signs of movement came at a December 14 
meeting of the sub-conference committee on nuclear waste, 
when Texans from the House Energy and Commerce 
Committee led by Representative Jack Fields (R-TX) pushed 
the House closer to the Johnston plan. The House conferees 
made the Senate an offer on the afternoon of December 14, 
suggesting chac Nevada be the only site ib be characterized. 
But their offer did not contain an authorization fbr the MRS 
facility which Senator Johnston wanted, and the Senate 
conferees made a counteroffer on December 15 that included 
on 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 Comminee (and the Steering and 
Policy Committee, so wo thuught he was linked to 
the leadership) was not appointed to the conference 
committee but he showed up at both conferences, 
...It seemed that che [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 to put it on 
reconciliation. But Wright and Foley did not 
explicitly tell the conferees to drop Texas and 
Washington for Yucca Mouncain. The Senace 

oontierees were unsure about what the House 
leadership position was at this time. 

On December 16 the House and Senate conferees again 
met. For a time, the two sides seemed at loggerheads, but 
each side had the means to break the Impasse. Under a 
procedural agreement, Johnston could have moved the whole 
issue Co a friendlier fbrum, che conference on the omnibus 
spending resolution (H.J.Res, 395). Udall, House Energy and 
Commerce chair John Dingell (D-MI), Derrick, and several 
other House conferees won Wright's assurance that If 
necessary they would be allowed a floor vote to substlmte 
their own language for any Johnston provision they disagreed 
with. Udall and Dingell were confident they could beat 
Johnston in a House floor voce. According to several 
respondents, che results of that meeting were made known to 
Senator Johnston and his staff. 

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

In che Anal draft of the amendments, the conferees 
evenmally 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 these proposals were added to 
the N'WPA amendments; 

Udall was enamored with che negotiator idea. It was 
clear chac Udall did not like [DOE's 1986 decision 
to suspend the search for the eastem/mldwestem 
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 a yes-no vote in Congress on the location of the 
MRS, That way both opponents and proponents of 
MRS could claim victory. 

However, DOE's close relationship with the Senate 
conferees 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 
confereas 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 process began with a phone call 
from Ben Cooper [on Senator Johnston's staff] to 
Ben Rusche [at DOE]. Senator Johnston wanted 
DOE to draft the amendments (with a list of items 
to be included from Ben Cooper and Mary Louise 
Wagner [another Johnston staff member] fbr Senator 
Johnston). Cooper, Wagner and [the] DOE sUff 
worked closely together through 1987 until the fmal 
amendments were passed. The drafting was done at 
DOE with the content defined by Ben and ML 
[Mary Louise Wagner], DOE was not supposed to 
talk with outsiders about this. The House, ANEC 
[the American Nuclear Energy Council], and other 
interest groups were not involved. DOE came 
forward with its own views for the amendments, 
such as payments to the state with a site. 

"nie amendments to NWPA agreed to in the conf̂ nce 
committee were never discussed in comminee or on the floor 
of either chamber. Respondents say that most Members of 
Congress were barely aware of the changes that Johnston's bill 
made in the NWPA act. Most knew their states would not 
bouse the MRS and would not undergo site characterization, 
and that was enough to saiisiy them, 

The Yucca Mountain siting decision was a major mtnlng 
point In relations between Congress and DOE. NWPAA 
narrowed the discretion of DOE managers, and gave DOE a 
much stronger political mandate to proceed. NWPAA alio 
changed the way oversight of DOE was conduaed by 
embedding the agency in an oversight 'spider-web.' No 
longer would Congress have the sole responsibility to oversee 
DOE. The MRS Review Commission, Nuclear Waste 
Technical Review Board, and Nuclear Waste Negotiator all 
gave Congress more oversight resources regarding nuclear 
waste policy. 

Additionally, Congress tried to smooth site selection In 
two ways in NWPAA. First, Congress authorized payment to 
Nevada of SIO million per year during siting and construction 
of the Yucca Mountain repository, and $20 million per year 
during operation, but in order to receive the flmds 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 a State or Indian Tribe 
willing to host a repository or MRS facility at a qualified site 
on reasonable terms. If the Negotiator found a willing site, 
Congress would be expected to approve It. The Negotiator 
was, however, to be responsible to Congress, not the 
executive branch.' 

rv. CONCLUSIONS ABOUT POST-NWPAA CONQRBasiONAL-
EXECLrnVE RELA'nONS 

Relations between DOE and Congress (especially in the 
Senace) since the passage of NWPAA have been cooperative 
and Informal, The policy-making subsystem is dominant 
again. There are relatively flew 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 ±at Yucca Mounuin is scientifically 
unsuited for a repository. Senator Johnston and other 
congressional players have reftised to back away from the 
NWPAA legislation. Congress seems to show disapproval of 
DOE's progress on site characterization by consistently 
reducing ftindlng requests for Yucca Mountain, DOE's 
requests for Fiscal Years 1987 and 1988 were roughly halved, 
and outlays have consistently outpaced appropriations since 
1987, In FY91 and FY92 î inding requests were more 
limited, and congreuionally-mandaced cuts were loss severe. 
However, Senator Johnston and his staff have proceeded to 
work closely with DOE in administering tbe program and 
checking the efforts of Nevada to slow site characterization. 
This cooperation, or co-management, has been made possible 
by the weakening of the anti-nuclear power movement and che 
direction of the electorate's anention to other problems. 

Most nuclear waste policy subsystem actors interviewed 
for this smdy feel that there are currently no serious problems 
with micro-management (unreasonable intervention in DOE 
programmatic details) by Congress. Congress is again 
passive, waiting for information to come in about the nuclear 
waste program, and there Is a preference for Informal contacts 
among DOE administrators and Members of Congress and 
their staff. There has also been only limited use of formal 
oversight mechanisms like hearings. 

Currently, tbe perception on Capitol Hill is that Yucca 
Mountain will be the nuclear waste repository, so few 
Members of Congress have focused on the program. The 
sute of Nevada is considered the outsider, a non-plsyer inside 
the subsystem. Thus, Nevada Is using the courts to pursue iu 
policy objective of stopping site characterization at Yucca 
Mountain. Generally, ê post-NWPAA decision-making 
system stnicmred aroutid nuclear waste policy has again 
evolved into a dominant policy subsystem which is relatively 
closed, cooperative, and dominated by experts and functional 
representation. 

' The President refused to have the Negotiator In the Executive 
Office of the President CEOP), so It Is now free standing. 
It is directly responsible to the President and Congress, but 
not part of EOP or DOE (see P.L. 100-507). 
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If, at any time, the studies;show' \ 
that Yuc.ca Mountain'would not be 
a safe place. for disposal df waste- . 
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General Infonnation 

What is M waste? 
Nuclear, or radioactive, waste is 
, produced whenever we put nuclear 
fission to work. Fission occurs 
when atoms split and cause a 
nuclear reactiori; High-level radio­
active waste is the by-product of 
making electricity at commercial 
riuclear power plaiits and from 
nuclear niatefials production at 
defense facilities. 

At a nuclear power plant, fissiori 
happens under carefully coiitrplled 
conditions inside a nuclear reactor. 
Fission generates energy, including, 
heat. This heat is used to rnak^ 
steam, which turns turbines to 
make electricity. To understand 
how nuclear fuel generates electric­
ity, think about how other power 
plants work. When electricity is 
generated at cpal-fired plants, coal is 
burned to produce heat to make 
steam. At nuclear power plaiits, 
uranium is the fuel used to make 
steam to turn turbines. 

Nuclear fuel is made, of; solid pellets 
of enriched uranium. These small 
pellets create a tremendous ainount 
of ener^ when used in a nuclear 
power plant. For example, one 
pellet has an amount of energy 
equivalent to almost one ton of 

coal. The pellets are sealed in tubes 
of a strong corrosion-and heat̂  
resistant metal alloy: The tubes 
containiiig the uranium pellets are 
bundled together to fprm a nuclear 
fuel assenibly. The assemblies are 
put inside a nuclear reactor and 
used to generate heat to make 
electricity. The fuel will be used 
until it is spent, or np longer , 
efficient in geherating heat. 

What happens to the Spent 
;fuel?:; 
Once a year, approximately oner 
third of the nuclear fuel inside a 
reactor is remPved and replaced 
with fresh fuel: The used fuel is 
called spentfuel. It is highly 
radioactive arid is the prirnary form 
of high-level iiuclear waste. It must 
be isolated carefully in a repositPry 
for thousands pf years because, if 
not prPpcrly isolated, its radioactiv­
ity can harm^pebple and the envi-
ronment. 

When spent fuel is removed from a 
reactor, it is put into a pool of water 
at the reactPr site, the water is a 
radiation shield and coolant. Stpring 
the spent fuel in pools is intended 
only as a temporary measure until a 
permanent disposal place is fpund: 

As an alternative to storirig in pools, 
some spent fuel is being stored 
abpveground at reactor sites ill 
concrete or. steel containers called 
dry casks. Like storage under water 
in pools, this approach also is . 
intended as temporary. 



While pool storage is effective for 
, shPrt-term stprage, the need to find 
safe, peniiarient disposal is becom­
ing more and more critical because . 
at some nuclear power plants, the 
storage pools are almPst full. 

Repository must isolate it for 
thousands of years 
A key element .of permanent 
disposal is that it must be able to 
isolate high-level radioactive waste 
fpr thPusands of years because its 
radioactivity can harm people arid 
the environrrient. According to U.S. 
Environmental Protection Agency 
(EPA) staridards, a repository rnay 
pPse rip grjcater risk than unmined 
uranium from; which the high-level 
waste was produced. The DOE 
rriust prove that a repository will be 
safe for 10,000 years. After 10,000 

years of radioactive decay, accord­
ing to EPA standsirds, the spent fuel 
and high-level waste no longer pose 
a threat to public health and safety. 

In pools and diy casks today, more 
than 20,000 metric tons of spent 
fuel is stored at more thari 60 / 
nuclear power plants across the 
country. By the year 2000, ari. 
estimated 40,000 metric tons of 
spent fuel will have been produced. 
By then, there also willb^ abpiit 
8,000 metric tons of solidified waste 
frorii defense prpgrâ ms. Currently, 
high-level defense waste is stored at 
Department of Eriergy facilities iri 
the states of Idaho, South Carolina, 
and Washington. , 

What about reprocessing the 
ftiel? 
The; chentical process by which 
uranium and plutortium are 
recovered frPm spent fuel is called ; 
reprocessing. Several countries Svith 
nuclear power reprpcess their spent 
fuel. Although the United States 
reprocesses defense nuclear fuel, 
private industry in the United States 
is not reprocessing fuel now 
because it cpsts rnore than rnining ; 
and making riew fuel; 
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Nevadans' a\̂ î̂ e mdiatidn exposure 
We live with radiatiPn every day. 
We receive radiation doses from 
cosmic rays from outer space and 
frPm radpn gas and other naturally 
radioactive elements in the earth. 
This is called iiatural backgrourid 
radiatiori. It includes the radiatiori 
we get from plants, animals and. 
frpm our owri bodies. 

We also are exposed to man-madc' 

sources of radiatiori, including 
medicaland dental treatrrients, 
smoke detectors, television sets and 
emissiPns from coal-fired power 
plants. 

Each year iri the United States, the 
average dose to people from natural 
and riian-made radiation sources is 
about 360 millirem. A millirem is 
one t̂housandth of ia rem, which.is a 

Total U. S. Average 
is 360 mrem. 

per year 
mrem 

\'M)iO^ :Radon 55% 

••••SSH \. Medical 15% 

' Extemal Background.Radiation Level 15% 

:i;:|||||iS. 1' .-.-:•-,• 
•:^9:A \ Internal (in the body) 11% 

, 9 mrem Consumer Products 3% 
• . 4 mrem House Construction-1% 

measure of the effect of a radiatiPn 
dose on human tissue! A rriillirem is 
an extremely tiny amount. 

AVhere you Uve donttibutes to 
your dose 

One factor contributing to radiatiori 
exposure is where you live. Back-
ground radiation in Las Vegas, 
Nevada, is about 59 millirem per 
year: Background radiation in 
Colorado is slightly higher due to 
that state's higher altitude. The 
atmosphere is. thinner at higher . 
altitudes and allows mpre radiation 
exposure from space. Several coastal, 
areas of Brazil have exposures of 
about 500 miilii-em per year be- : 
cause of the local soil and rock. And 
Kerala, India, has the highest 
known levels of background 
radiation of any inhabited area Pn 
Earth. Kerala has areas that .exceed 
1,300 millirem per year of back- . 
ground radiation due to rnonazite 
sands there composed of abotit nine 
percerit of the radioaictive element 
thorium. 

It is comriion for people to receive 
far more thari the average of 360 
millirem in a year due to ia variety of 
other factors. 

Would people hear a 
repository be exposed to 
more radiation? 

Preliminary; estimates are that if a 
repository was located at Yucca . 
Mouiitain, and if a person lived . 



about five kilometers (three miles) 
frorii that repoisitpry, he Pr she 
would get less than 1 additional • 
millirem per year of total back­
ground radiatiori exposure. This is 
because the waste would be placed 
dieep underground, and the sur­
rounding rocks would stop any 
iiarmful radiation from reaching the 
environment. Unless extensive 
scientific testing prpves that waste 
can be isolated safely at Yucca 
Mountain, a repository wpuld not be 
built there. 

What would be the radiation 
iexposure from spentfuel or high-
level radioctive waste shipments? 
Evaluatioris show that exposure to 
people 30 meters (100 feet) from the 
route of a vehicle carrying spent 
fuel or high-level waste moving 24 , 
kilometers (15 miles) per hour is 
one-thousandth to one-millionth of. 
a riiillirern per shipment: This is an 
extremely tiny dose of radiation. For 
example, the average Nevadan gets 
approximately 59 rnillirem of , 
radiation every year frorri natural 
sources, such as rocks and surishine. 

If a repository is constructed, the 
health and safety of repository 
workers arid the public would be 
monitored continually throughout 

. the repository's construction, 
operation and closing. Details of this 
rrionitoring program would be 
reviewed by aii independent federal 
agency, the Nuclear Regulatory 
Commission (NRC), as part of the 
licensing process for a repository. By 
law, the state of Nevada and affected 
local gpvemmerits will have the 
right to review this radiological 
monitoring process and its results. 

Examples of possible doses 
from common sources of radiation* 

ŷhê e you live 

Location: Las Vegas, Nevada* * (Natural background) 59 mrem 

Radon: (U.S.average)......:.:..,... :..!......200mrem 

House Construction: For stone, concrete, or masonry building...:....... 7 mrem 

What you eat, drinlt, breathe 

Food, Water, Air (IJ.S. average).::......:...,.............:.....,; ..:.: .....,.,i...24mrem 

World-wide weapons test fallout:. 4 mrem 

.lOmrcm 

..2mrem 

.....:.:.....0.6 mrem 

.O.lmreiri 

.....6mrem 

..i.,;..31i;7mrem 

Miedical . 

One chest X-ray..;..:..,...........„. :.....:.../............... 

(A lower gastrointestinal tract X-ray is 500 mrem. 
A radippiianTiaceutical exam is 30p,rtirern) 

How you live 

Jetplane travel: For each 2,500 miles add 1 mrem,!...:.„......... 

TV viewing: For each iipur per day,. 15; so 4 hours x. 15........ 

Sleeping: With partner, iadd 0.1 mrem.:.: ....-:. 

. Cooking: With natural gas add 6 mrem.,.: 

Total annual mrem dose for this example 

U.S. aimiial average dose is 360 mrem 

Most scientists agree on the internationally reidpgnized giiideliries for ,: 
regulating radiation doses to protect the public and the erivironrnent. By 
lising a philosophy that limits exposure to radiation to doses as low as 
reasonably achievable, doses are kept to levels less than the Hmits stipur 
lated by the regulations. 

: This approach is used by the Department of Energy and its cohtractors 
when evaluating potential exposures that might be received by members of 
the general public and people who work arpiind radioactive materials. 

•NOTE Doses ate estimates only and vary at any given linie. /n/drmation/rom the BEIR 
Report ly National Academy of Sciences, ComniiUee on Biological Effects of Ionizing 

-Radiation. ,-

* "Based on the Off-Site Environmental Moniioring Report: Radiation Monitoring Around 
,l/niled States Nuclcdr Testing Areas,-<;oIendar>'ear J988 T U.S. Environmental Protection 
Agency/Environmental Monitoring S^'stems Laboratory, Las Vegas, Nevada 1989. 
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Earth Sciences 

Volcanoes and Yucca Mountain 
• 'V ucca Mbuniiain was formed . 
millions of years ago by a series of 
explosive volcanic eruptions that , 
deposited ash arid material that . 
compressed together to create layers 
of rock called tuff. The explosive ' . 
type of volcano that fontied Yucca , 
Mountain is extinct, Xhere â e, 
hqweyer, seven small.'and^d^ V 
volcanoes.scientists are studying in • 
\the.Yucca Mduntain:â ^̂  to deter^ 
mine if one might erupt in the.next 

. 10,000 yiears. and if an eruption 
might afTect ah uiide • 
niTcleâ r waste repository, ̂ y study­
ing the layer's bif soil arid rock to 
leam about past volcanic activities, 
sciientists can make predictions 
about the future. 

Scientists called volcanologists have 
been studying volcanoes at Yucca 
Mountain for more than a decade. 
Scientists believe that the probability 
of a volcano eiTjpting in the Yucca 
Mountain region over the next 
10,000.years is very remote and 
does not make the site unsuitable 
for a repository.:The chance of a, 
volcano direcdy affectirig a reposi-. 
tory in the Yucca. Mountain area has 
been calculated as about I in 500 
million per year., 

The seven volcanoes located near 
Yucca Mouiitaih are among the 
most, common type of volcano, pn 
Earth.' Two cones are located about 
19 to 43 kilometers (12-27, miles) 
away, and may have been active 
wathin the last 10,000 years! The 
other five, located 13 to 43 kilome- , 
ters (8-27 miles) away, had their ; • 

last eruptions from 300.0,00 years to 
1.2 million years ago. All seven 
cories.cdnsist of Idss than 0.1 cubic. 
kiiomccers (0'06 cubic miles) of 

• material., 

Three types of volcanoes 
'There are three, main types of' 

, volcanoes; composite, shield and. 
cinder coiies. Composite yolcarioes 
have e.xplosive eruptions, such as-. 
Mount Sl. Helens in Washington. . 
Shield volcanoes have less explosive 
eruptions, arid people can walk fairly, 
close to some slowrmovTrig lava 
from .these volcanoes: The Hawaiian 
islands are examples of shield . ... 
volcanoes. Out of the three main 
types of volcanoes, cinder cones. \-
generally are the smallest volcanoes 
with the.sirnplestand weakest 
eruptions. The seven donnaht 
volcanoes, hear Yucca Mountain are 
cinder cones. 

Differerit types of volcanic 
eruptions 

When discussing volcanoes, it helps 
to know about different types of. 
eriiptions: The eruption type 
deperids miainly on the amounts of, 
wkter and the elemerit called silica . 
present in the niagma beneath a 
volcano. Magma is'a.rhixture.df gas: 
bubbles, crystals, molteri'rock and 
fragrhents of rock that fonns deep 
inside the Earth. The amount of :. 

. silica, determines how fluid the 
magma is, as.well, as the final 
chemical composition of the rock 



.formed from.the magma. The 
amount of water, which is in a • 
gaseous state withiri the magma, 
determines the force or explosive-
ness of the eruption'. 

If the magma has a high silica 
content, it is silicic (explosive) and , 
erupts explosively, similar to a 
gushing soda pop bottle. The . 
magma is thrown high into the 
atmosphere where it cools in the air 
and falls to earth as a blanket of ash. 

. Over lirne. the'ash. consolidates and , 
forms a highly poroiis rock called 
ash-fall tuff. 

A smaller amount of silica and 
water, where less magma mixes 
with air. causes a somewhat less 
explosive eruption. More magma 
flows out at ground level and the 
temperature remains high over a 
longer period of time. Much of ihe 

, magma, and ash welds into dense, • 
nOnporous rock called ash-flow 

.tufT'..-

When the magma has a low silica 
content, its called basaUic. Basalhc . 
volcanoes have relativiely noriexplo-
sive eruptions that throw little 
magrna or material into the atrhb-
sphere. Instead, the magma usually 
flows quietly out of the volcano and 

Asti flow 

Caldera 

OLUward on the ground! When this 
magma cools, it forms lava or 
cinders, depending on, how it was 
erupted. The cinder cones near 
Yucca Mountain .are basaltic. . 

How \yas Yucca Mountain ' 
formed? 

• Yucca Mountain itself .was formed . 
froin multiple eruptions of a special 
type of composite volcano called a , 
caldera. Calderas form when large 
volumes of mag'ma erupt rapidly. . 
The uhdergroutid support for the 
volcano is rerhoved. the surface then 
collapses and forms a circular, 
depression, or caldera. Calderds can. 
range in size from a few rniles to 
lens of miles across. 

Four major layers of ash-flow tuff 
were deposited at Yucta Mountain 
12 million to 15 rnillion years ago 
interspersed with minor ash-fall. 
layers. The events that formed these 
layers produced more thain 1,000 
cubic kilometers (600 cubic miles) 

; of silicic magma. The layers alter­
nate from relatiyely nonporous rock 
to highly porous, depending.on the 
extient of welding, and how fast the 
layers cooled! The volcanic tuff at 
Yucca Mountain, is at least i .8 • 
kilorneters (6,000 feet) thick: 

Cinder cone 

Strato-volcano 

Volcanic 
conduit 

Dike 

AboiJt'l.OpO.reetbelow the surface 
of Yucca Mountain is a densely-
welded rock formation known as the 
Topopah Spring welded iiiff, This.... 
ancient layer is being studied as a 
ppssible siie in \vhich t6 build a 

.reposilory.v 

Will a volcano erupt in the 
next 10,000 years? 
The last eruption from an explosive .. 
composite volcano occurred eleven 
million years ago. Timber Mountain, 
the explosive volcano ihat.lormcd 

;YitccaMouhiain;-isexiinci: . 

Volcanologists believe the potemial 
for a.rionexplpsive cinder cone 
volcano to erupt during the hexi 
10,000 years is very small. When 
studying the past, volcanologists see 
that nonexplosive eruptions, or what 
scientists call basaltic eruptiPns, 
have pccurred at Yucca Mountain 
only every 200.000 years to 300,000 
years. Scientists estimate lhal it is 
very unlikely that any pf the seven . 
cinder cones will erupt in the next 
10,000 years/; 

. Scientists will.spend more than a . 
decade at Yucca Mouniain siudying 
;whether volcanoes or other geolpgic 
events might affeci a repositor)': ! 
They will use samples frprn labpra-; 
lory studies; drilled holes, trenches, 
ahd other geophysical rneihods to 
get the data they need. 
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Typical volcanic features of the Yucca Mountain area 
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YUGGA 
•MOUNTAIN 

Earth Sciences: ; ; : 

Sttadymĝ  of rock 
eai 

Sdehtists are studying carefully the • 
. geology of Yucca Mountain, Ne-
vada. and its surrounding region to 
detennine whether or not spent 
nuclear fuel and high-levd nuclear, 
waste colild be isolated safely deep 
below the mpuritairi's surface. • 
These stiidies begari more than 15 

'WmMmmm 

; years ago aitd will continue during 
' site characterisation, They will 
; provide information about the 
- potential for earthquakes and . 
I whether eanhquakes could disrupt 
! siirface pr underground waste 
•reppsitpry facilities. 

' Earthquakes occur When cracks or . 
I fissures in the Earth's surface, called 
j faults, move. Major trenching 
i programs near Yucca Mountain will 
i study fault rnoverhent diiririg the 
past two million years. Geologic 

; study of the deposits exposed in 
'•'• these trenches and minerals fourid 
' in fault zones will provide evidence 

of how frequendy and how much 
! faults have moved in the past 

At this time, it appeiars that risk of 
; damage to surface ahd underground 

facilities from faults is sinall because 
the amount of hiovemeht on local 
faults has been small, with possibly 

' rnany thpusands of years between , 
, movements. , 

\ l l also' appears that the potential for 
! earthquake damage to an under-
\ ground reppsitory is very, slight. 
( Experience with earthquakes 
j throughput the world has shown 

that uiiderground structures can 
withstand the ground motion 
generated by earthquakes: And in 
actual teists at the Nevada Test Site, 
mine tunnels Or drifts have with­
stood ground mPtion from under­

ground nuclear explosions that are 
greater than any anticipated at or 
near Yucca Mountain. Repository 
facilities at the surface also can be 
desigried to safely withstand: 
earthquake effects. 

Geolpgic dating of surface material 
around Yucca Mpuhtain indicates 
that the mountain itself and the 
teri^in aroutid it have retriained 
largely unchanged over.the last one 
tnillidit years. Current ihforthation 
strongly ihdicates that Yucca 
Mountain would remain stable, oyer 
the period of time required by the 
regulations and that faulting would 
not break operi the mountain to 
expose radioactive waste. 

. U.S: Department of Energy '. 
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The Sample Management Facility 
(SMF) stores rock and other 
geoteclmical sainpleis for the Yucca 
Mountain Site Characterizatioti 
Project. Most of these samples arie 
rock cotes and cuttings taken from 
holes drilled into Yucca Mountadri..: 
Eventiially, samples from exploratory 
work deiep underground may be 

; stored here, tod. 

This Eacility makes ceitain that the 
colleciioni and handling of rock , 
samples is documented. It makes cer­
tain that rock samples can be traced 
to their origins and that each person 
who has access to the samples is 
documented. Ih this way, a complete : 
record can be kept of each sample, 
who handled it, and the tests per-. 
formed on it. The Department of 
Energy hiis implemented diis "chain 
of custody" to keep permanent 
records about ca(± rock satnple. 

Recording this chain of custody be­
gins at the drill site. When rock core 
is rempvied from a borehole, it is 
pulled out of the ground in about 3-
meter ClO-fbot) increments, k is 
shaped like a cylinder and is about 6 
centimeters (2.4 inches) in diameter. 
Blue and red orientation stripes are -
marked on the core to ensure die 
pieces aren't mixed up or reversed, 
since the core sections dan be in sev­
eral pieces. The core is then .packaged 
and bar coded. Core documentation 
begins in the field and continues at • 
the SMF, creating a complete record 
for all core corning from each bore­
hole: • 

As you walk through the Sample, 
Managemerit Facihty, you will see a 
number of processes used to record 
the origin of the samples kept here • 
We have listed the v̂ ripus tour stops 
below in the order in which siarhples 
generally pass through diem. For 
practical reasons, you may not walk 
through in the same order, but die ; 
stops are numbered for easy refer­
ence to this guide. 

Field Gbre Logpng Trailer 
(Station!) 
Field processing is the first step in 
dociimenting the cpre and cuttings. 
This trailer will be set tip -at ia drill site : 
for handling and processing core and 
cuttings in the field. Lidiologic (de­
scribing th^ rock) and stnjctural logs • 
are begun as soon as samples are 
taken from die ground. Logging in- ; 
eludes marking core with-depth and 
orientauoh marks and describirig die 
charaaer of the rock; Structurai fea-
tures such as fraaures also are 
described. The cpmputer here is used 
to generate preliminary lithoiogic and 
structural logs and begin data etiiry 
in the field. 

Sample Receiving Area 
(Station 2) 

Boxes of core arriving frpm the fi^ld 
are processed in the shipping and re­
ceiving area. Computer terininals are 
used to enter data into a sample-
tracking data base , creating a ' 
numberingsystem for the rock 



samples. By entering the number into 
the coniputer, or scanning a bar code. 
number, information can be obtained 
about the rock, including what .hole 
it came from and what processes it 
has undergone. , . 

Borehole water sarri pies and cores 
from the unsaturated zone, that is, 
the rock at Yucca Mountain above / 
the saturated zone (commonly called 

. the water table), are kept in cold stor-
aige areas, the temperature, which.is 
about 4 degrees cehngrade.(40 de­
grees Fahrenheit), minimizes cfianges 
in the samples frotn biological and 
chemical aaivity. As much as 29,000 
meters (96,000 linear feet) of rock 
core can be stored here. As with 
other areas, wheneiver a box is moved 
in or out of the cPld storage area, die 
bair code is.scanned so that .the com-
. puter tracks sample locations at all 
. times. • . 

Specimen Processing Rooni 
(Station 5) 

GrpUnd-up rock chips from the drill­
ing process are called cuttings. They 
can be as small as dust or as big as 
.pebbles, depending on the size of the 
drill bit .used. Cuttings are stiidied in 
a variety of ways, includirigVisual 
exams and experiments, and :geo-
chertlical tests. These samples are .. 

processed here. This includes wash­
ing off drilhhple fluids and packaging 
the samples. . 

Gore Saw Room (Station 4) 

Seaidris of core are sawed .here, so 
that scientists can Ipok for minerals in 
the rpcks, evidence df pp^ble fault­
ing, or a specific rock feature. The 
saws can cut up to about 29 meters 
(96 feet): of core an hour, wet dr dry, 
and a dua cpUjeetion system protects . 
the.stafTs healdi: Odier pieces.df 
rock-processing equipment here in- , 
elude a large slab saw and a core 
plugger. . 

Core Examination Room 
(Station 6) 

Authorized visitors, isiich as Project 
geologists'or hydrologists; examine 
samples in this room- The sliding • 
wprk tables have lighting sysieiTis, 
and are outfitted .with binocular mi­
croscopes and petrdgraphic 
microscopes which spedalistisnse to , 
examine sectipns of rock ground so 
thin diat light shines through them: . 
Here, sdenrists also study the history 

of the core and determine what's 
happened to the rock dtirihg its long 
history, this data will provide clues 
to what the Yucca-Mountain.region 
might be like thousands of years . 
from now. 

Sample Storage (Station 3) 

Here is the prima.iy.core storage area 
with a capacity of 51,000 meters 
(168,000 linear feet) of 6 centimeter 
(2.4 inch) core. This area also stores 
cuttings, bulk samples and specimen 
remnants returned to the SMF by re­
searchers: As always, the locatipn and 
origin o,f all core is tracked by the: . 
computerized bar code system • 

• U.S. bepanmetit of Energy. 
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SMF geologist logging core to 
describe the rocks. 
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Safety: The Key to the Civilian 
Radioactive Waste Management Program 

Disposing of spent nuclear iuel 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 lo 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 Radioactive 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 ibr temporary used fuel stor­
age, an underground repository for 
permanent disposal and a transporta­
tion system, The key to the success of 
this program is containing the radioac­
tivity in the u.sed 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 lake advantage of the years 
of study and experience by utility 
companies' scientists, engineers, and 
other radiation specialists. 

The MRS will be a temporary holding 
facility for used fuel on the way lo the 
repository. The DOE will ship a lim­
ited quantity of the fuel to the MRS 
where il will be stored until the rcposi-
lory is ready lo nxeive il. 

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 methods have been used with 
great success by several utility compa­
nies, and by other countries. 

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

The MRS will be licen.sed and 
regulated by the Nuclear Regulatory 
Commission (NRC), the independent 
Federal agency responsible for over-
•seeing nuclear aclivities. The MRS 
will have lo meet strici NRC require­
ments before il can open. The NRC 
will continue lo 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 



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

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

The fuel assemblies will be sealed in­
side containers with multiple layers of 
thick steel, ll will be buried 1.000 feet 
or more underground where nalLire will 
add its own protections. In addition, 
highly trained engineers and scientists 
with sophislicaled instruments will 
monitor the leposilory to make sure 
the radiation ,stays contained. 

Transporting Used Fuel -
Decades of Success 
The United States has an excellent 
safely record in shipping radioactive 
used fuel assemblies. Right now used 
fuel is shipped in heavy metal contain­
ers lhal weigh 20-to-lOO tons. A typi­
cal shipping container is 16-17 feel 
long and 4-8 feel 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, 

THIS PUBLICATION IS PRINTED ON 

Different containers are used for 
trucks and trains, but all must be de-
,signed to withstand scvei'e accidcni,s. 
These containers can sui vive even a 
direct hit from a speeding locomotive. 
Even if the containers were punctured, 
burned or submerged in w;iter, the 
used fuel could not lie released. It is 
al.so physically impossible for the fuel 
to explode. 

Over the last 25 years, more than 
2.500 shipments of u.sed nuclear fuel 
have been transported sai'ely over 
Ainerica's highways and railroads. 
During this time, an exemplary sai'ely 
record has been established with no 
fatalities, injuries or environmental 
damage caused by the radioactive 
nature ol' the car^o. 

carefully managed. The MRS, the 
repository and the transportation sys­
tem will be developed using the years 
of expei ience of the experts in lhe 
field. Keeping the radiation away 
from people and the environmenl is 
the primary goal of the Civilian 
Radioactive Waste Management 
System. 

Strict Controls Governing the 
Storage and Disposal of 
Spent Fuel 

TheU,S, Nuclear Regulatory 
Com miss ion regulates the use of 
nucleorenergy and radioactive 
materials, including the licensing 
and regulating of storage facilities, 
and shippers and carriers, 

TheU.S, Environmental Protection 
Agency sets standards for protect­
ing theenvironment, including 
radiation standards. 

TheU.S. Deportmentof 
Transportat ion regulates the 
interstate transport of all hazardous 
materials including radioactive 
materials. These regulations include 
packaging, labeling, shipping 
papers, personnel training, loading 
and unloading, handlingand 
storage. 

For iiKire Inforniation, plcii.se write: 
OCRWM liil'onn;iiion Cciiiei-

Post Oli icc Box ^ A ' i l ^ 
Washiiigion, D,C. 20026 

ore-all: r-8(;)0-225-NWPA 
488-5513 in Washiniiion, (or cal 

f ' l i l i l i .- ihal hy ilic U.S. Dc|iarli i iL'nl ol ' iLiicrgy 

(.)ITii.-c dl C iv i l ia i i R;Rlio:iLlivc VV^I.ML' Mi inagcmuni 

( O C R W M ) . DcL-cmhoi- 1992 

People and the Environment: 
The Primary Concern 
Scientists worldwide have been study 
ing radiation for decades and its 
effects arc well understood. Radiation 
can be dangerous, ll is essential lhat 
radioactive material, like used fuel, be 
RECYCLED PAPER CONTAINING A I^INII^Ut^ OF FIFTY PERCENT WASTEPAPER. 
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Radiation 

Radiation has been on the planet longer than man. 

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

More than ihree-fourths of the radia­
tion we receive comes from natural 
sources like sunlight, soil and certain 
types of rocks. This is called l?iick-
i^rouiid imliutifin. 

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

sources of what is called iiian-niade 
radiaiion. which accounts for' the 
remaining fourth of our radiaiion ex­
posure. There is no diffeience between 
natural radiaiion 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 
of the universe. Natural forces hold 
them together", and they make our" 
world look lhe way il does. 

Tremendous amounts of ener"gy ar'e 
stored in lhe centers - called the nuclei 
- of atoms. When atoms ar e split, two 
things are produced: one is heat, the 
other is radiaiion. 

Radiation is measui'ed in units called 
millirems. A rnillireni measures the 
ei fect of r adiaiion on our bodies just 
as degi"ees measirr"e temper atui"e and 
pounds measirie weight. 

An average American's exposur̂ e lo 
radiaiion is about 360 millirems per 
year AboLil 300 millir ems of lhal 360 
come fr om natur al sour ces of 



radiation; 60 rrrillirems come from 
man-made sources, primarily medical 
procedures; and less than one millir"em 
cornies from the use of nuclear I'uel. 

Location also plays a part in how 
much radiation a person r^eceives. A 
person living in Egypt receives 300 lo 
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 millirems 
per yeiu". more than three and one-half 
limes as mirch as a person living in the 
U.S. receives. 

Examples of Different Amounts 
of Radiation 
Standards for protection of the public 
frorri the eifects of radiaiion have 
been in existence for r"nor"e than forty 
year"s. Maximum exposure for the 
gener"al 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 
standards set by the U.S, Nalional 
Council on Radiaiion Protection and 
Measurement, the Inter national Com­
mission on Radiaiion Protection, and 
the Inter national Alor"nic Energy 
Agency. Exposur"es far below this 
limit will be realized by employing 

conservative design features and 
adhering lo strict written and ap­
proved operating procedures for all 
fuel handling operations. Moreover", a 
management philosophy wil l be ap­
plied lo facility operations lo ensure 
that actual doses to the public wil l not 
only be below the allowable limit, 
but also as low as is rea.sonably 
achievable. 

Actual exposure for any individiral is 
expected to be far below the limit, 
even if that individual were lo stand 
al the MRS site boundar"y 24 hours a 
day for 365 days a year", A realistic 
estiiTiate for exposure for an indi­
vidual living nearest to the MRS 
facility is expected lo be on the order 
of one or so millir"ems. This is llie 
sar"ne aniounl of exposure that the 
average individual in the United 
Slates gels in one day due to natur"al 
background radiation. Compare this 
lo the additional 5 millirems one 
would get from a one-week ski vaca­
tion in Denver", iricluding the llight. 
The rTraximum exposur"e 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 
radiation exposure, but sirTrply lo 
place such exposures in perspective, 

• A per",son living directly ouiside a 
nuclear power facility would add 
approximately I millirem per 
year". 

A person working in a nuclear 
power plant would add 300 or 
rTTore millirems per year". 

From cosmic rays alone, a per'son 
living in Washington. DC, a city 
with a low elevation, would re­
ceive appr"oxin"ralely 26 millireri'rs 
per year. A person living in Den­
ver". Color"ado, a city with a high 
elevation, would receive approxi-
niately 50 millirems a year". 

A per".son flying in an airplane 
across the country would add about 
5 r'nilli!"ems per flight because of 
the incr"eased elevation during lhe 
trip. Airline pilots and flight atten­
dants are exposed lo higher levels 
of radiation routinely due to their 
occupations, 

A person r"eceiving a full ,set of 
denial x rays would add about 40 
millirems per yeai", 

A per"son working in a store on a 
street lhat a truck li"ansporting 
nuclear waste passes by every 
week would add about one-half a 
millirem per ye;u". 

A per"son stuck iri tr affrc for an hour 
next lo a lr"uck canying nuclear 
waste would add less than 10 
millirems, 

A per son silling on a piirk bench as 
a truck carrying nuclear waste 
passes by would add less than one-
tenth of a millirem. 

For more inforination, please write: 
OCRWM Iril'oriiiulion Ccnlcr 

Post Ol lice Box 44375 
Washington, D.C. 20026 

or call: l-8()()-225-NWPA 
(or call 488-5.'S13 in Wasliington, D.C; 

r̂ ul-ilL-iliL-d hy ihc rj.S. rX-|iarliiicnl iii' LLneigy 
Oriicc or Civilian r<aiJio;K-Iivc Wasic Maiiagcnicm 

(OCRWM). December 1992 

THIS PUBLICATION IS PRINTED ON RECYCLED PAPER CONTAINING A I^^INII^UI^ OF FIFTY PERCENT WASTEPAPER. 
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Loading of spent nuclear fuel into a concrete storage module from shielded transfer cask at Duke Power's dry .storage 
facility. 

Nuclear" waste is n"ialerial lhal either" 
contains a radioactive substance or has 
been conlan"rinated by r"adioaclive 
elements and is no longer useful. It 
includes waste pr"oducts fi"om nuclear" 
processes, such as mining irranium 
ore, frssioning of ur"aniur"n in commer­
cial nuclear" power plants, processing 
defense materials, and preparing 
nuclear isotopes for use in r"nedical 
applications. Il also includes used 
protective clothing and containers that 
once held nuclear mater ial. 

In 1982 Congress enacted the Nuclear 
Waste Policy Acl (NWPA). which 
outlines a comprehensive plan for the 
safe disposal of spent nuclear fuel and 
other forms of hish-level nuclear 

waste. It also includes developriient of 
a mined, geologic repositor̂ y for long-
term disposal of all forms of high-
level radioactive wastes. An amend­
ment enacted in 1987 author izes the 
developrTrent ol a temporary, above-
ground storage facility called a Moni­
tored Retrievable Storage (MRS) 
facility. The MRS will store a liri"iiled 
arTTOunt of "'spent'" or "used" nuclear 
fuel from commercial nuclear power" 
plants, a solid form of r adioactive 
waste. 

To |")roduce electricity, nuclear" power 
plants u,se ,solid, ceramic fuel pellets 
made of ur anium. Tr emendous 
amounts of ener gy ar e stored in the 
center s of ur anium atoms. When these 

atorTTS split, highly radioactive llssion 
products are generated along with the 
large amounts of heat lhat make slearii 
to tur"n turbine generators. The rock-
hard fuel pellets ar"e encased in strong 
metal rods. Al ter three or lour yetu s in 
an operating nucleiu" reactor", the en­
ergy remaining inside the pellets is no 
longer efficient enough lo pr oduce 
usable heal and the pellets have be­
come highly radioactive. These pellets 
and the sur rounding r"ods must be 
isolated from the human environment 
for long per iods of lime, on the or der 
of thousands of yeiu"s. 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 of spent nuclear fuel in metal storage containers at Virginia Power's dry storage facility. 

stor age technologies alr"eady in oper a­
tion and demonstr ated to be safe. 

The U.S, Depar"tnient of Energy (DOE) 
is r"esponsible i'or the Nation's Civilian 
Radioactive Waste Management Sys­
tem, Wilhin DOE. the Office of Civil­
ian Radioactive Waste Management 
(OCRWM) is charged with executing 
policy and managing the pr"ogr"am to 
sai'ely dispose of used nuclear fuel and 
other l'or"ri"rs of high-level r"adioaclive 
waste. 

Por more informatioii, pleii.se write: 
OCRWM Infoiniation Center 

Post Orirce Box 4437.̂  
Washington, D.C, 20026 

or call: I-800-22?-NWl'̂ A 
(or call 488-5513 in Wa,shiniZton, D.C. 

A modular vault dry storage facility operated hy the Public Service Company 
of Colorado built to hold spent nuclear fuel. 

I'ubli.shcil by lhe U.S. Dc|)ailinciil of Energy 
Oriicc 111'Civilian Katlioaelivc VVaslc Managemenl 

lOCRWMl. December 1992 

THIS PUBLICATION IS PRINTED ON RECYCLED PAPER CONTAINING A MINIMUt^ OF FIFTY PERCENT WASTEPAPER. 
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Transpbrtation of Used Fuel 

'iff/' 
OvtT //?<; last 25 years, more than 2,500 shipments of used nuclear fuel have been transported safely over America's 
highways and railroads. 

A safe, dependable transportation 
system is the cr ucial link in both the 
pr oposed oper ation of a tempor"ar"y 
Monitored Retrievable Stor age facility 
and a permanent geologic r epositor y 
for the disposal of spent (used) nuclear 
fuel. The amended Nuclear Waste 
Policy Acl requires the Department of 
Eriergy (DOE) to accept, transpor't. 
and dispose of irsed nuclear" fuel. 

Over the last 25 year s, mor e than 
2,500 shipments of u.sed nuclear fuel 
have been iranspor ted saiely over 
Amer ica's highways and r"ailr"oads. 
During this time, an exemplar y safety 
record has been established with no 
fatalities, injuries, or environmental 
damage cairsed by the r'adioactive 
nalLir e of the car go. 

Sever al faclor"s have conlr"ibuted to 
this success stor y. The used firel is a 
solid, rock-hard r-naterial enclosed in 
metal tubes and shipped dry in r ugged 
container s. These container s are 
heavy, sealed, thick-walled, metal 

slr"uctur"es lhat safely confine the u,sed 
nuclear fuel. These specially engi­
neered container s are desigried to keep 
their" radioactive cargo from being 
released into the environment. 

Each shipping container is designed to 
maintain its integr ity under routine 
tr'ansportation conditions and during 
severe accidents. The container s must 
ensure r"adiological safely even alter 
being subjected U) the Nuclear Regu-
lalor"y Cor"nmi,ssion's (NRC) hypo­
thetical accident conditions, which 
include: 

A 30-fool fr ee 
ir i" surface 

onto an unyield-

A puriclur"e lest allowing the con­
tainer to l'r"ee-fall 40 inches onto a 
steel r"od 

A 3()-minute, all-engulfing fire 

An 8-hour" inrmer sion in 50 feel of 
water". 

While the NRC is responsible for 
approving container design, the U.S, 
Depar"lment of Tr"ansportatiori (DOT) 
has established regulations for load­
ing, unloading, and handling shipping 
container s; labeling containers and 
placarding transport vehicles for pur­
poses of identification; driver training 
and certification; and highway 

Transportation routes will be planned 
and shipping container"s designed with 
the safety of Ihe public and the envi­
ronment as the nirrnber one consider­
ation. Containers are built with mater i­
als that pr"ovide structirr"al str"englh and 
protect the public from r adiation 
exposures. 

Because there is a chance lhat an 
accident involving a radioactive 
shipment could occur", emergency 
response plans ar"e in place to handle 
any situation lhat could arise. The key 
to efi'ective emergency r"esponse is 
quality tr aining 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 ol State, Tribal, 
and local governments in the 
development of eriier"gency response 
and preparedness plans because 
States, kx'al governments and Indian 
tribes have pr imary responsibility at 
the accident .scene to pr"olect life, 
property, and the envir"oninent. 

Al l shipments will lr"avel along DOT-
authorized pr"eferr"ed inter"slale r"OLites 
or rail routes, A state-of-the-art tr"ack-
iriii device will link the lr"irck or train 

with the communications center lo 
allow instantaneous feedback in case 
ofan accident or hazardous weather" 
conditions that could affect safety. 

As Ihe nirrnber of shipments increirses, 
spent fuel wil l continue to be moved 
saiely acr"oss oirr- nation's highways 
and railroads. To maintain the 
progr am's exemplar"y sai'ely r"ecor"d, 
DOE will ir"r"rpr"ove container design 
and enier'gency r"espon,se capabilities 
and will str engthen the lines of com­
munications among all parties. 

For more int'ormatlon, please write: 
OCRWM Infoimalion Cenler 

Posi oriicc Box 4437.5 
Washintzlon. D.C. 2(3026 

or call: r-800-22.'i-NWPA 
(or call 488-5513 in Wasliini;ton. D,C,) 

Published by lhe U.S. Dc|xirlnienl ol linergy 
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The Monitored Retrievable 
Storage Facility 

More than 110 nuclear power plants 
are operating safely in the United 
Stales. Nuclear power, while generat­
ing 20 percent of the nation's electric­
ity, also pr-oduces a solid radioactive 
waste called "spent" or "u.sed" nuclear 
fuel. This fuel is cur"i"ently being stored 
in protected areas at the plants, but 
these storage facilities ar"e rapidly 
reaching capacity. 

To remedy this situation. Congress 
pas.sed the Nuclear Waste Policy Act. 
This 1982 Acl pr ovides for the 

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

A key component of this system is a 
Monitored Relr-ievable Storage (MRS) 
facility. The MRS will temporarily 
store a limited amount of the used fuel 
until il is shipped lo a mined, under­
ground pennanent disposal facility. 

Choosing the MRS Site 
To find a site for the MRS. President 
Geoige Bush appointed a Nuclear 
Waste Negotiator The Negotiator is 
seeking a Stale or Indian tribe to vol­
unteer to host the MRS in its jurisdic­
tion. In r"elur"n for hosting the MRS. 
the Federal Government has agreed lo 
make contributions lo the Slate or 
tribe and affecled units of local gov­
ernment for public pr ograms, pr'ojecls, 
and other uses. It is the Negotiator's 
job lo work oul the terms of the 

Nuclear Power Plant 

Monitored 
Retrievable Storage 

Facilitv 

[u~iru~u^ 

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 ofan environmental a.s,sess-
rnenl, will be pre,senled lo Congress 
for final approval. 

While the Negotiator is working on 
the agreement, an environmental as­
sessment will be conducted to deter­
mine whether the pr oposed site is 
suited lo host an MRS. Public meet­
ings will be held lo solicit citizen input 
on the scope of the study and lo 
present information on potential im­
pacts of facility construction and op­
eralions. If the site is found acceptable 
for further consideration and Congress 
approves the host's specified ler"ms, 
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 Nuclccir Regulatory Com­
mission for review and approval. 

Design and Construction of an MRS 

The MRS facility will be relatively 
simple lo design. constr"uct, operate. 

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

Preliminar"y MRS designs call ibr 
sever"al low-r"ise buildings lo 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 is 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 lo MRS 
specially designed storage structures 
(as necessary), and store the used fuel 
until it is loaded into ,shipping contain­
ers and shipped to a repositor y for 

permanent disposal. These operalions 
will be carried oul in accordance with 
written procedur es appr oved by the 
Nuclear Regulatory Commission. 

Any necessaiy tr ansfers of used fuel 
between the shipping container's and 
the MRS storage containers will be 
perfoi"med inside a specially designed 
fuel handling building. Prolecfive steel 
and concrete walls will be included in 
the building lo minimize radiation 
exposure lo workers and the public. 
The fuel will be handled using re­
motely operated equipmenl. 

The MRS will be required to meet 
strict safely standards established and 
enforced by lhe Nuclear Regulatory 
Commission, Facility operations will 
be closely monitored to ensure the 
health and safely 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 lor unre­
stricted use. 

For more information, please write: 
OCRWM Infonnation Center 

Post Oflrce Box 4437.S 
Wa.siiington, D.C, 20026 

or call: I-8()l)-225-NWPA 
(or call 488-5513 in Wu.shington, D,C,) 
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MRS Site Requirements 
and Considerations 

A possible design of a Monitored Retrievable Storage Facility. 

The Monitored Retrievable Storage 
(MRS) facility is a vital part of 
Amer ica's Civilian Radioactive Waste 
Management System, "Spent" or 
•'used" fuel from commercial nuclear 
power plants cirr r ently is tieing stor ed 
safely in protected ar"eas at the plants, 
bill those stor"age spaces ar"e r"apidly 
reaching capacity. The MRS will tem­
porarily stor e a limited an"rount of this 
used fuel in thick-walled, above-
gr"oirnd engineered structirres until il is 
shipped lo a mined geologic reposi­
tory for per"n"ianeril disposal. The facil­
ity will provide additional, temporary 
stor age sjxrce until the repositor y is 
operational. 

When Congress authorized the Depart­
ment of Energy to site and build an 
MRS, il included several restr ictions 
for its use and oper ation. The r estric­
tions are based on Feder"al laws, regir-
lalions, and executive orders that were 
in place before the MRS was proposed 
and some additional measirres that 
wer e added to help ensur e lhe safety of 
people and the environment. 

Site Requirements 

Specifically, six requirements must be 
met: 

• It should occupy between 400 and 
600 acr es of land 

It should be located in a state other 
than Nevada, the state currently 
being studied for a perri"ianenl 
disposal site 

It cannot be wilhin 200 feet of a 
geologic fault lhal has moved or 
shifted in the last 10.000 year"s, not 
near a 100-year iloodplain, and not 
within or adjacent to wetlands 

It cannot be located in the habitat of 
any endanger ed species 

It cannoi be located on land lhal is 
protected from development, like 
nalional parks and wilderness lueas 



• Il cannoi be located wilhin the 
Coastal Banners Resource System, 
which consists of undeveloped 
land along the Atlantic and Gulf 
coasts and adjacent wetlands and 
inlets. 

Site Considerations 
Site considerations thai may make one 
site preferable over another include: 

• Land costs and how long il will 
lake lo develop the land for an 
MRS 

• Proximity lo transportation facili­
ties like roads, railroads, and 
seaports 

Impact on wetlands and coastal 
areas 

Geologic characteristics such as 
earthquake activity and fioodplains 

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

Proximity lo human and animal 
activity 

Severe weather conditions that may 
affect operalions 

Blasts or other major ground move­
ment caused by humans 

Potential ground movement like 
landslides 

Volcanic activiiy 

Socioeconomic impact on polentiii 
host communily 

Impacts on air quality 

Preservation of ground water 
quality 

Land ownership and land use 
restrictions. 

For more information, plea.se write: 
OCRWM InforTiialion Cenler 

Posi Ol fice 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 MRS - Bringing Benefits to 
the Host Community 

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

The monitor ed i"etr"ievable sior"age 
(MRS) facility will be an integral part 
of the Civilian Radioactive Waste 
Management System, the Nalional 
system to dispose of high-level r"adio-
active waste. The MRS will accept a 
limited quantity of "spent" or used 
fuel from commer cial nuclear power 
plants ar"id temporarily store il . em­
ploying proven technology used in the 
United Slates and abroad. The facility 
also will acl as a staging ar"ea for spent 
fuel shipments to the geologic reposi­
tory, where the lirel will be disposed 
of permanently. 

In addition lo pr"Oviding a valuable 
service to the waste managemenl sys­
tem, the MRS also will br ing benefits 
to the volunteer host community. 

The Nuclear Waste Negotiator", 
appointed by the President ot'the 
United States to find a site for lhe 
MRS, is author ized lo discuss with the 
Governor" ol a Slate. Tr ibal Leader or" 
local Gover nment Ofilcial the terms 
and conditions under which the State 
orTr"ibe would be willing lo host an 
MRS. The prospective host has the 
unique oppor tunity to have benefits 
tailored lo specific community needs 

needs that ar"e currently not being 

met. 

When a prospective volunteer host 
and the Negotiator r"each an agreement, 
the benefits package will be submitted 
to Congr ess and the Pr esident for 
approval. 

The Negotiator and the prospective 
host can discuss beriefils in areas such 
as: 

• Local ernplo'yment or products 
purchasing agr eements 

• Pirblic recreation improvement 
pr'ojects 



• Tax sirbsidy or property value 
protection programs 

• General ecoriomic development 
programs 

• Health care programs 

• Higher education programs 

• Public school assistance programs 

• Environmental impr'ovements lo 
addr"ess existing air", water or waste 
problems 

• lni'r"aslr"uctur"e improvemenls. 
including highways, r"ailways, 
air"ports, and other public .systems 

• Direct financial assistance 

• Any other type of assur ance, 
equity or" assistance desir"ed by 
the State, Indian Tribe or local 
government. 

In addition lo the negotiated benefits, 
the MRS also could mean up lo 1,500 
constr uction jobs for the commimity. 
Operation of the facility could provide 
up lo 500 permanent jobs in secur ity, 
administration, science, and 
engineering. 

In return lor" specific benefits, the host 
would provide aboul 500 acres of land 
to the Feder al Gover nment for" the 

MRS site. The facility will be licen.sed 
to operate for 40 years, then the site 
will be restored and returned to the 
community. 

It is important lo remember that any 
negotiation will involve only willing 
participants, Di,scussion can be termi­
nated by the prospective host al any 
time without penalty. 

The MRS is an important first step 
toward the permanent disposal of irsed 
nuclear fuel. It shows that our Nation 
is serioirs aboul its responsibility lo 
leave the environment sale and clean 
for the next gener ation. 

Job training could be part of the negotiated benefits agreement. 

For more information, please write: 
OCRWM Infonnation Cenler 

Post Office Box 44375 
Washington. D.C, 20026 

or call: 1-800-225-NWPA 
(or call 488-55 13 in Washin-ilon, D.C, 
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MRS Dry Handling Operations 

The U.S. Department of Energy's 
(DOE) progr am lo manage the 
Nation's spent nuclear fuel and high-
level r adioactive waste consists of a 
temporary storage facility, a per"ma-
nent r epositor"y, and a tr ansportation 
system. The monitored retrievable 
storage (MRS) facility wil l provide 
temporary storage for a limited 
amount of spent or "used" fuel fr om 
the country's nuclear power plants. 
The DOE is scheduled lo begin 
accepting u.sed fuel al an MRS facility 
in 1998. 

The MRS wil l be capable of receiving 
ar"id handling incoming used fuel ship­
ments for ternporar"y storage on site. 
When a permanent repository begins 
operation, used fuel wil l be retrieved 

from temporary slor"age on site and 
transferr"ed lo shipping containers for 
transport lo the r epository for perma­
nent disposal. Some incoming 
shipments may be repackaged and 
sent dir"ectly to the repository without 
interim storage al the MRS. 

For more than 30 years, used fuel has 
been handled and stored safely in the 
United Stales using both "dry" and 
"we l " 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 lo 
provide radiaiion shielding and 
pr"evenl releases to the environmenl. 
The wel technique u,ses pools of 
water to provide r adiation shielding 

during used fuel handling and 
storage operations. 

Used fuel handling oper"alions al the 
MRS wil l be similar for the various 
dr-y storage technologies. Used fuel 
shipments wil l ai"r"ive al the MRS by 
truck or rail in special shipping con-
lainer"s designed and conslrarcted ac­
cording to r"egulalions established by 
the NRC, Al l deliveries wil l enter the 
grounds al a receiving gatehouse, 
where secur'ily guards authorize u.sed 
fuel shipments to proceed to the pro­
tected ar"ea for inspection. When the 
shipping container has passed inspec­
tion, it wi l l be connected lo an on-site 
transporter lhal wil l move il into the 
transfer facility. 

Used Fuel Transfer 
and Removal 

Coniairier 
Preparation Trarist'er Cell .Srorage Container 

Prepar"ation 
.Site 

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 
from 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. Multiple 
tasks will be performed in preparation 
for on-site storage or transport lo a 
repository. Inside the shipping and 
receiving bay. the impact limilers 
(which function like a car's bumpers) 
will be removed IVom the shipping 
container and the container will be 
inspected. It is moved lo the prepara­
tion area where the protective lid and 
plug will be loosened, then moved lo a 
transfer cell. 

The tr ansfer cells are the major part of 
the transfer facility. All functions lhat 
involve handling and retrieving used 
fuel will occur in the transfer cells. A 
bridge crane will be used lo r"emove 
the used fuel assemblies from the 
shipping container and individually 
place them into a storage container 
This task will be per"fornied from a 
separate ar"ea by an operator using 
r"emole contr ols lo manipulate the 
tr"ansfer" operation. Concrete r"adialion 
shielding and a stainless-steel liner 
surround the transfer cell. The.se 
physical barrier s separate the worker"s 
from the transfer cell and reduce ra­
diation exposur"e lo very safe levels. 
Operators can view the activities in 
the transfer cell with video camer as or 
through lead-shielded windows. 

After the stor age container is loaded, il 
will be sealed and tested in the storage 
pr epar ation ar ea, then placed on a site 
tr"ansporter that will move il to the 
storage yard. The slor"age yard will 
contain the type of stor age technology, 
or con"rbination of technologies, se­
lected for use. 

When retr ieving used fuel from the 
MRS or"r-site storage, the same dr"y 

/// the transfer cell, a used fuel assembly is loaded into a storage container. 

transfer process will occur except the 
tasks will be rever'.sed. In the transfer" 
cells, the u.sed fuel as.sernblies will be 
removed from the storage container 
and placed in a shipping container". 
The shipping container will then be 
pr epar ed for" lr"anspor"t lo the 
repository. 

For more information, please write: 
OCRWM Inlorrnation Center 

Post Ol'I'ice Box 44375 
Wastiington. 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 lale I95()s, the Amer ican 
people have relied more and mor"e on 
ener'gy IVom nuclear reaclor"s. Nuclear" 
reactors now supply a little mor"e than 
one-fifth of the electricity we irse lo 
r un our homes, schools, factories, and 
fiu rns. When the nuclear fuel lhal 
gener'ates the electricity in these r"eac-
tor s is "spent" or "used." it is removed 
from the reactor s and stored in spe­
cially desigried stor"age pools oi". in the 
case of some older used fuel, placed 
into hcLivy, thick-walled metal or con-
cr"ete slr'uctures for stor age above 
gr"oirnd al the reactor" sites. Such stor­
age is pr oven safe, but is only a tem­
porary solution. Permanent disposal of 
the used fuel will requir-e isolation 
from the accessible environment for 
thousands of year s. 

Our gover nment is developing a Civil­
ian Radioactive Waste Managemerit 
System that will provide for the safe 
disposal of the used fuel and other 
kinds of high-level radioactive waste. 

Those who use electricity pr oduced by 
nuclear" reactor s are funding the sys­
tem for irsed fuel stor"age and disposal, 
not the gener al 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 I'und the program. 

The waste management system in­
cludes three elements: a mined geo­
logic r epositor y for permanent dis-
po.sal, a Monitored Ret!"ievable 
Storage (MRS) facility for temporar y 
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 ar ea deep beneath the sur­
face of the earth in a suitable r ock 
formation. Facilities on the sur face 
will accept the used fuel from the 
MRS and pr"epar"e il for disposal in 
underground mines. To make sur e lhat 
the r"epository is safe, scientists will 

spend many years stirdying the rocks 
in and around a pr"oposed site. Both 
the underground repository and the 
used-lirel containers will be designed 
to suit the unique conditions of the 
site. 

In addition, before the repository is 
built and operated, il will have to be 
appi"oved and licensed by the Nuclear 
Regulalor-y Commission. The scien­
tific studies that will be performed lo 
ensure the safety of the .system, in­
cluding its design and constr"uclion, 
will take many year s. In fact, the re­
pository is not expected to be com­
pleted until early in the next century. 
When completed, the repositor-y will 
pr ovide per"rnanent disposal for used 
iuel fr"om electricity-producing 
nucleai" reactors and high-level waste 
from nalional defen.se aclivities. 
The MRS facility, which is to begin 
operations in 1998. will receive only a 
limited amount of the solid, used fuel 
shipped from reactor sites and store il 
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Spent nuclear fuel will be shipped from nuclear power plants to the MRS, and from the MRS to the Federal repository. 



temporarily in specially designed, 
above-ground structures. When the 
repository begins oper-ating. the MRS 
facility wil l continue lo r"eceive used 
fuel before il is sent lo the r epositor-y 
for permanent disposal. The MRS, 
loo, must be licensed by the Nuclear 
Regulatory Commission. The 
Nuclear Regulatory Commission es­
tablishes requirements and regulations 
designed lo ensur"e safe operation of 

licensed nuclear facilities. After its 
mission is completed, the MRS wil l 
be decommissioned and dismantled, 
and all radioactive materials wil l be 
r emoved so lhal the site can be re­
leased for unrestricted use. 

The tr ansportation element of the 
program wil l include a system for 
shipping the used fuel, a fieel of 
vehicles and railroad cars, metal 

shipping containers, and support fa­
cilities for maintaining the container s. 
These r"ugged, heavy, ihick-walled 
container s are designed lo completely 
protect public health and the environ­
ment, even in accident situations. The 
containers must be certified by the 
NuclciU" Regulalor"y Commission, 
which requires lhal such containers be 
capable of passing a series of r"igorous 
safely tests. 

For more information, please write: 
OCRWM Information Center 

Post Ollice Box 44375 
Wa.siiington, D C. 20026 

or call: 1-80()-225-NWPA 
(or call 488-5513 in Washington. D.C.) 
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Nuclear Waste Policy Act 
and Amendments 

In 1976, a Feder"al pr"ogr"am was estab­
lished lo study ways lo safely dispose 
of nuclear waste. The pr"ogr"am was 
ba,sed on ideas suggested by the Na­
tional Academy of Sciences, the V.S. 
Geological Sur vey, and other pr"ofes-
sional scientific organizations in the 
late 1950s. In 1982, Congr"ess enacted 
the Nuclear Wa.ste Policy Act. the first 
comprehensive legislation regarding 
high-level r"adioactive waste disposal. 

The Nuclear" Waste Policy Act made 
the U.S. Depar"lment of Energy (DOE) 
r'esponsible for locating, birilding. and 
operating an underground geologic 
r"eposilor"y lo permanently dispose of 
spent nuclear fuel and other kinds of 
high-level radioactive wastes. To fund 
the progr am. Congr"ess established the 
Nuclear" Waste Ftrnd. People who use 
electricity pr oduced by nirclear power 
plants pay for" spent-fuel slor"age and 
disposal thr"Ough their utility bills. 

In 1983, DOE selected nine locations 
in six slates for consider ation as po­
tential sites for" the r"eposilor"y. These 
sites were studied and the r"esults wer"e 
pr"esenied lo Congr"ess in 1985. Based 
on these reports, then-President 
Ronald Reagan approved three sites 
ibr detailed study, called site char ac­
terization. The three sites were: 
Hanl'ord. Washington; Deaf Smilh 
Couniy, Texas; and Yucca Mountain, 
Nevada, 

In December 1987. Congress 
amended the Nuclear Waste Policy 
Acl and directed DOE lo study only 
one site. Yucca Mountain, lo deter­
mine whether or not Yucca Mountain 
is a suitable site for" development of a 
leposilory. ll stressed that if at any 
tiri're Yucca Mountain is foirnd unsuit­
able, studies will be slopped irnniedi-
ately. If lhat happens, the site will be 
restored and DOE will seek new di­
rection l'r"om Conoress, 
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In I9H2, Congress enacted the Nuclear Waste Pohcy Act, the first comprehen­
sive legislation regarding high-level radioactive waste disposal. 



The amendment also authorized the 
Secretary to site. constr"uct. and oper"-
ale one Monitored Retrievable Storage 
(MRS) facility, in order to enhar̂ rce 
reliability and fiexibilily and to 
pr ovide other beriefils lo the waste-
management system. The MRS differs 
from the repositor y in that it is an 
above-gr"ourid facility that wil l store 
only a limited amount of used fuel and 
only for a limited lime. 

In response lo the amended legisla­
tion, the Nuclear Regulaloiy Commis­
sion established regulations governing 
the siting, construction, operation, and 
decornmissionino ofan MRS. 

To facilitate MRS siting. Congress 
established the independent Office of 
the Nuclear Waste Negotiator", The 
Negotiator is r"esponsible for develop­
ing an agr"eemerit between a will ing 
State or Indian tribe and Ihe Federal 
Government concerning the terms and 
conditions for locating the MRS or 
repositor y wilhin the stale or tr ibal 
lands. 

The Negotiator may develop a pack­
age of benefits with the potential host 
in r"ecognition of the host's willingness 
to help .solve this issue of nalional 
importance. Negotiations may include 
reasonable incentives and financial 

ar"r"angements, as well as varioirs types 
of pirblic pr"ogr"ams, pr ojects, and 
pr oblem-.solving assistance. 

The amendment directs lhe Negotiator 
lo work oul terms ofan agreement. 
The pr"opo.sed agreement and the r"e-
sulis ofan envir"onmerital assessment 
must be appr"oved by Congr-ess befor"e 
it becomes effective. The Nuclear 
Waste Fund will be the funding source 
of the benefits associated with volun-
tar"ily hosting such a facility and. in the 
case of the MRS. for decommission­
ing and dismantling the facility and 
removing all r"adioaclive mater ials so 
the site can be released for" unie-
str"icled use. 

For more information, please write: 
OCRWM Inlorrnation Center 

Post Oftlce Bt)x 44375 
Washington. D.C, 20(J26 

or call: r-8(l)-225-NWPA 
(or call 488-55 13 in Washington. D.C.) 

I'nbli.'-hed by lhe U.S. De|iai-|meni of lEnergy 
Olfice of Civilian Radioaelive VVaslc Managemenl 

(OCRWM). December 1992 
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In December 1957, history was made 
when Pennsylvania's Shippingsport 
nuclear station became the fir st com­
mercial power plant lo gener ate elec­
tricity by harnessing eriergy released 
in nuclear fission. Since then mor e 
than 100 nuclear reactor s have been 
built in the United States and now 
over 20 pei"cent of our electricity 
comes fr om nuclear power". 

Nuclear power allows utility compa­
nies lo keep up with the ever 
increasing demands for energy. Like 
other industr ial plants, nuclear power 
stations pr"oduce waste. For nuclear 
power stations the pr'imary waste 
byproduct is spent or "u.sed" 
nirclear fuel. 

Nuclear fuel comes in the fornt of 
small pellets of enriched ur"aniurn, 
aboul the size of a pencil era,ser The 
pellets ar"e slacked end-lo-end in 

strong metal lubes, which are bundled 
together to form fuel assemblies. 
These fuel assemblies are placed 
inside a nirclear r eactor wher e the 
nuclear' fissiori pr"ocess takes place. 

Nuclear fission is the process of split­
ting atoms. Tr emendous amounts of 
ener"gy ai"e sloi"ed in the center of at­
oms called the nuclei of atoms. When 
atoms are split two things are pro­
duced: one is heal and the other is 
r adiaiion. The heat from the fission 
process is used to make steam needed 
to tur n the turbine-generator lo make 
electricity. The radioactive material 
(lhat produces radiaiion) remains in 
the metal lubes. 

Approximately every 18 months, 
about a thir'd of the used fuel is taken 
oul of the reactor and replaced with 
new fuel. Radioactive materials re­
main inside the ,sealed lubes. Since the 

fuel bundles discharge radiaiion, they 
need to be isolated from people and 
the environment for thousands of 
year"s; or until the radiation decr"eases 
to the level already foirnd in nature -
a process that happens natur ally 
with lime. 

After the assemblies are r"emoved 
from the reactor", they ar"e placed 
inside concrete pools lined with steel 
and filled with water". The water cools 
the used fuel and shields workers from 
radiation. All the nirclear power plants 
in the United Stales .store their used 
fuel this way, but this method is not 
intended lo be permanent and some 
pools are almost lull. 

In a few cases, utilities have placed 
some of their used fuel in dr y stor"age. 
With this n"tethod, fuel assemblies are 
removed from the pool and sealed in 
heavy concrete or steel container s, and 

Reaction process creates 
heat which is transferred 

to coolant 

Heat trom coolant 
generates steam 

Steam drives 
turbine 

Turbine drives 
electric generator 

REACTOR VESSEL X 

Coolant is recycled 
to generator 

Condensed steam 
returns to generator 

Supply of cooling water 
used to condense steam 

Schematic of nuclear power generation cycle. 



New nuclear fuel assemblies receive a final check. 

stored on a concrete pad or in a vault 
al the plant site. But like pool stor"age. 
dr"y slor";rge is ternpor"ar"y and is not 
designed to be permanent. 

Dur ing the I98()s Congress enacted 
legislation that set lhe Iramework I'or" 
the Civilian Radioactive Waste Man­
agement System (CRWMS) — the 
Feder al pi"ogi"ani to dispose of used 
nuclear fuel. CRWMS is made up of 
thr"ee |.')ar"ls: a monilor"ed r"etr"iev;ible 
stor"age (MRS) facility, a Feder"al 
r"e|30sitor"y ancI a lr"anspor"taliori system 
to transport the fuel from the utilities 
to the MRS tmd the repository. The 
legislation also r"equir"es owrier"s of 
civilitrn r"e;ictor"s to finance the pr"o-
gr"am through contributions to a 
Nuclear Waste Fund, All three par"ts of 
the program must follow the guide­
lines imposed by the Nuclear Regula-
tor"y Commission, the independent 
Federal agency r"esponsible for" over­
seeing nuclear-relaled aclivities. 

The MRS facility will temporarily 
store u.sed fuel until il is shipped lo a 
r"epositor"y for permanent disposal. The 
MRS will be built above gr"ound on a 
site of aboirt 500 acr"es. It will accom­
modate dii'feient types of shipping 
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container s and will be monitored 
continuously. The MRS will be l i­
censed to operate for 40 year"s. After" 
that, it will be decommissioned and 
the site restored for irnr"eslr"ictcd use. 

Used fuel and high-level defense 
waste will be dispo.sed of in an 
under"gr"ourid repositor y. The reposi­
tory will be built deep beneath the 
sur"face ;ind will be designed to con­
tain high-level r";rdioactive rn;rlerial lor 
up to 10,000 year"s. The r"epositor"y will 
include aix)ve-gr"ound facilities lo 
handle and monitor" the wastes and 
"engineered barTier"s" below ground. 
Cor"igi"ess has or"der"ed the Department 
of Ener"gy to study — ;i process called 
site chai";icler"ization — only Yucca 
Mountain, Nevada to see if il is suit­
able for" a r"epositor"y. 

The site characterization studies at 
Yucca Mountain ar"e expected to take 
sever al year s. These studies consist of 
geologic, hydrologic, seisrnologic, and 
other" scientific tests lo see whether 
Yucca Mountain would be a suitable 
site for a r"epositor"y. If al any lime the 
site is found unsuitable, the Office of 
Civilian Radiaoctive Wtrsle Mantrge-
ment (OCRWM) will slop the tests 

RECYCLED PAPER CONTAINING A MINIMUIV1 

and seek new direction from 
Congr"ess, 

OCRWM's Iransportation system will 
determine how nirclear fuel is shipped 
from nuclear power plants lo the MRS 
and i"e|x;)sitor"y. The system must com­
ply with Department ol Tr"tirispor"taliori 
and other federal and stale laws lhat 
regulate used-fuel shipments. The 
system will include criteria for 
shipping routes tirid schedules. It will 
also specify design requirements for 
the shi|3pirig containers. 

By 1990, civilian nuclear" reactors had 
pr oduced near ly 20.000 metric tons of 
spent fuel. The Nation's inventory of 
spent fuel will r"each 40,000 melr"ic 
tons by the year 2()()(). This is not a 
lar"ge amount compar"ed with the mil­
lions of tons of hazai"dous waste pr"o-
duced each year in the United States, 
But because used fuel is highly radio­
active, it r"equir"es a special pr"ogr"am to 
pr"otect people and the envir"onmenl. 

For more inl'ormation, please write: 
OCRWM Infonnation Cenler 

Posr Ol l ice Box 44375 
Washington, D.C. 20026 

or call: N8()()-225-NWPA 
(or call 488-5513 in Washington. D.C.) 

r*nbli.shcil bv lhe I.I..S. Depai-lmelil ol tineigy 
Ol'I'ice ol'Civilian Radioaelive Wasle Managemenl 

(OCRWM). December 1992 

OF FIFTY PERCENT WASTEPAPER. 
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MOUNTAIN 

PROJECT 

s p r i n g 1993 

nears comnletion 
."Champing-at the bit;"- • • 

,-That's how Engineer Edgar-'.'Ted" 
Petrje desciibes the. mood of scientists 
and engineers now awaiting.the. ; .• 
completion gl prelimmai^ ground- •• 
-work at the 12--aere NiDith Portaren­
trance pad at Yucca Mountain.. • 

'•-We're. al?out 70. [Dercent to 80 .per-. • 
, -eent done leveling the surface for the 
support; faci.lities and-buildings due to 
be erected on tiie pad," says' Petne, ' ' 
now an acting deputy director of the . 
Yucca Mountain Project's Engineejing 
-and Developriient Di'vision.."Dnce . 
.we're done removing topsoU, grading" 
the surface and- cutting a slot into'the.. 
mountain.—..I'd sgy.we'Te looking at. • 

' another, month we can start to 
- worry about .starter tunriel.'excavation' 
and. moving a; tunnel boring machine,-

Artist's conception .of the swiftlyTprogressing ESF North Portal: offering 
scientists and engineers a mdle's-eye.-view of Yucca Mountain, 

A tunnel boring nnachihe. cw' TBM, similar to the 
one that wiir.evehtually begin tunneling under 
.Yucca Mountain. 

: a TBM, into .place." . . . ' ' ' 

• .Why all the excitement?. Because once 
.fi Ti3M.(a diivice similar to the ma-' -

chirie that.diiig the English..Channel 
Tunnel) is procured and launched • 
into the 'rnbuhtain, engiriee:rs can loe-. 

gin huilding ihe long-
awaited Exploratoiy. Stud- . 
.ics Facility.(ESF). This'is.a' 
.22-kilometet (1.3.'6-ra,ile) ... 
network ol ramps and tun-

. nels lhat wall alford a : - • • 
mole's eye view of Yucca 
Mountain.. . "• -

The scie-ritists and engi-
' neers charged by Congress 
With studying the geology 
ând hydrology of YuCca -

• Mountain have to.rely on • 
trenching and on dulling . 

. bbreiholes.to fathom what; 
awaits them .underground. They've ,, ., 
st'ddied water-samples^and.rock--, 
samples;'theyVe modeled the moun­

tain and its surrounding environs •' • -
with computers; they've taken air 
readings and temperature-readings;: ' 
- , -, Coiitinuc;(i 6n page- 7 

Test pits and.trenehes have yielded' 
some clues about the properties of 
rocks Under Yiicca Mountaiin, The 
corripleted tunnel system should 
settle many outstanding.questions: '•• 
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