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FOREWORD 

The Lyndon B. Johnson School of Public Affairs has established interdisciplinary 
research on policy problems as the core of its educational program. A major part of this 
program is the nine-month policy research project, in the course of which one or two 
faculty members from different disciplines direct the research of ten to twenty graduate 
students of diverse backgrounds on a policy issue of concern to a government agency. 
This "client orientation" brings the student face to face with administrators, legislators, and 
other officials active in the policy process and demonstrates that research in a policy 
environment demands special talents. It also illuminates the occasional difficulties of 
relating research findings to the world ofpolitical realities. 

This report on the disposal of high-level radioactive waste (HLRW) and nuclear 
fuel was produced by a policy research project conducted at the LBJ School in the academic 
year 1986-87 with funding from the Nuclear Waste Programs Office of the Texas 
Governor's Office. The report represents the project's research findings on the evaluation 
and decisionmal<lng systems now employed in the permanent disposal of HLRW. 

The curriculum of the LBJ School is intended not only to develop effective public 
servants but also to produce research that will enlighten and inform those already engaged 
in the policy process. The project that resulted in this report has helped to accomplish the 
first task; it is our hope and expectation that the report itself will contribute to the second. 

A number of the students in this particular class are employees of the executive or 
legislative branch of Texas state government. Their reports herein are written as individual 
students at the LBJ School and do not necessarily reflect the views of their employers. 

We acknowledge with appreciation the efforts of Steve Frishman, who served as 
codirector of this project. This report does not necessarily reflect the views of the Office of 
the Governor. 

Finally, it should be noted that neither the LBJ School of Public Affairs nor The 
University of Texas at Austin necessarily endorses the views of this study. 

Max Sherman 
Dean 
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EXECUTIVE SUMMARY 

Purpose 
In this report, alternative courses of action for high-level radioactive waste 

(Ill,RW) disposal are proposed that may advance efforts to achieve permanent 
disposal of such wastes. The federal institutional issues and public concerns that 
have arisen since enactment of the Nuclear Waste Policy Act of 1982 (NWPA) are the 
center of the report. The act suggested, and the Department of Energy (DOE) 
developed, implementation strategies to achieve appropriate impact evaluations and 
decisionmaking systems. The development and application of these implementation 
strategies frame the analyses of federal issues, public concerns, and the objectives of 
HLRW disposal in this report 

Background 
In 1982, the U.S. Congress passed the Nuclear Waste Policy Act. One of the 

purposes of the NWPA was to set in motion a process for selecting a permanent 
geological disposal site for commercial spent nuclear fuel and HLRW. By February 
1983, based on siting investigations conducted prior to passage of the act, nine 
locations in six states had been identified as having potentially acceptable sites for 
underground geological waste disposal. On May 28, 1986, upon the 
recommendation of the secretary of energy, President Reagan approved the selection 
of three candidate sites for detailed geological studies: Hanford, Washington; Yucca 
Mountain, Nevada; and Deaf Smith County, Texas. One of these three locations may 
subsequently be selected as the site of the nation's first underground geological 
repository. 

Results In Brief 
Within the constraints of the NWP A, various policy options are available for 

meeting the objectives of 1-aRW disposal while also responding to public concerns. 
Whichever option or combination of options is adopted, we recommend that the result 
be a strategy and decisionmaking system flexible enough to 1) site, develop, operate, 
and close a repository safely; 2) conciliate the management and disposal of 1-aRW 
with other federal missions and policies; and, most importantly; 3) establish the 
public, affected states, and tribes in a participative role that is substantive, effective, 
and direct throughout the program, especially during federal impact evaluation and 
decision ma.king. 

Principal Findings 

Federal Instjtutjonal Issues 
Conflict over site selection poses the greatest threat to implementation of a 

program designed to use underground geological repositories as terminal facilities for 
1-aRW. Siting conflict threatens to add .the current program to the series of failed 
federal initiatives on radioactive waste management and disposal. These failed federal 
initiatives engender current public concerns about impacts and equity. Credibility in 
the federal government's commitment to resolving the waste disposal issue depends 
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greatly on federal regard for and response to the concerns expressed by affected 
parties. 

The multiattribute utility analysis (MAUA) -- a decision-aiding methodology 
applied by the DOE during its site evaluations -- is thorough and systematic. 
Although part of the MAUA evaluation appears questionable, the report of the 
evaluation does delineate most of the assumptions, methodologies, and conclusions 
the department used for its site evaluations. Impact evaluations and decisionmaking 
systems used to reach a final siting decision must include factors that are much more 
complex than a single decision-aiding methodology can quantify. 

In addition to its national importance, the NWP A program is internationally 
significant. Successful implementation of the U.S. disposal program will benefit the 
international community in two ways. First, other governments stand to gain from 
the technical advances made. Second, other nations will be able to show their own 
citizens that safe geological disposal is a proven alternative to other storage and 
disposal technologies. 

Public Concerns 
Siting a national management and disposal system for ffi.,RW with technical 

integrity and legitimacy requires substantive involvement of states, Indian tribes, and 
the public at large during site selection. Although the Congress and the public at large 
have expressed an understanding of the necessity of consulting with states and Indian 
tribes before decisions are made, evidence exists that a discrepancy may exist between 
congressional intent and agency implementation. Evidence of such a discrepancy may 
have stemmed from 1) the act's reliance on public hearings for public participation 
during the siting process, 2) the lack of congressional directive on integration Qf 
public comments into the federal decisionmaking process, and 3) the consequently 
underdeveloped consultation and cooperation process. 

Public concern seems most sharply focused on a perception of inequity in the 
regional distribution of the three sites selected for detailed geological studies: the 
three sites are located west of the Mississippi River and most commercial nuclear 
power plants are east of the Mississippi 

Recommendations 
Federal activity during NWPA implementation should manifest an 

unequivocal commitment to public participation. Congress should formulate plans to 
develop the elements of substantive public participation in the federal decisionmaking 
process and establish the forum in which such participation will occur. As the chief 
federal component of the decisionmaking process, the DOE must implement the intent 
of the NWP A by incorporating the participation of the public, affected states, and 
affected Indian tribes. 

The federal government should undertake a public education campaign on 
national, state, and local levels. Independent experts as well as the public should 
review complete but tentative plans during the ~ecisionmaking process. Revised 
plans should address the concerns raised, with legitimate cross-reference to the 
response that addresses ~ach concern. Draft.doc~.nts should discuss all altern~tives 
and admit current gaps m knowledge. Public participants should know the details of 
the process their comments will undergo as they proceed through the federal 
decisionmaking system. 

Hearings, if selected as the pref erred channel for interaction between the 
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federal government and affected parties, should be planned with enough notice to 
allow as much of the public to attend as possible. The format of hearings should 
facilitate the exchange of information and ideas between agency representatives and 
the public. Announcements of hearings should be made through easily accessible 
information channels such as television and radio announcements, billboards, and 
newspaper advertisements, as well as in the Federal Re~ister. Use of a neutral third
party mediator between public and agency representatives during hearings should be 
considered. Combining other participatory processes with the hearing would facilitate 
interaction between the government and affected parties. 

The information the DOE disseminates to comply with public availability 
provisions in the NWP A should address technical Md_ nontechnical concerns about 
the HLRW program. Included should be federal and independent expert evaluations 
of the waste program's impact on the health, safety, and economy of the host 
community as well as anticipated environmental and socioeconomic impacts. The 
community and state hosting the repository, individuals, and Indian tribes, should all 
receive mitigation/compensation for the risks associated with the repository and with 
the investigations ofpotential sites. 

If the multiattribute utility analysis technology is used again as a 
decisionmaking aid, the interests of major stakeholders should be taken fully into 
consideration by allowing and encouraging the public to participate during the MAUA 
evaluation process. The subjectivity resulting from quantification of nontechnical 
issues requires that decision-aiding technologies be subordinate to policymaking 
strategies that are less reliant on such quantification than the strategies now deployed. 

Assigning implementation of the current waste program to an independent 
agency has many benefits. However, such a decision should not be made without 
fully considering the effect of such a transfer on public perceptions. Ifa reassignment 
of the program does occur, great care should be taken to use the validated technical 
and nontechnical knowledge gained under the current waste program -- but, likewise, 
it should be a concern that invalid technical and nontechnical "knowledge" 
accumulated by the current waste program be rejected. 

In the event that the siting decisions of the current process are disregarded and 
the site selection process restarted, an alternate siting procedure is developed in this 
document. The federal government, states and Indian tribes could use this revised 
site-selection process if either the current siting process begins anew or if a second 
national repository is needed. 

There are various policy options for addressing public concerns that may arise 
during implementation of a program as complex as that established by the NWP A. 
Whichever option or combination ofoptions is adopted, we recommend that the result 
should be an organization and strategy flexible enough to 1) site, develop, operate, 
and close a repository safely, 2) conciliate the management and disposal of HLRW 
with other federal missions and policies, and, most importantly, 3) establish 
substantive participation of the public, states, and Indian tribes throughout the entire 
program for HLRW management 

We recommend that the final siting decision include nontechnical factors that 
are much more complex than a single decision-aiding methodology can quantify. 
Identification and consideration of these complex factors requires the use of federal 
decisionmaking strategies, substantive public involvement during federal impact 
evaluations, and integration of the comments of the public, affected states, and 
affected tribes into the federal decisionmaking system. 
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INTRODUCTION 

HIGH-LEVEL RADIOACTIVE WASTE AND SPENT NUCLEAR FUEL 
DISPOSAL: AN ASSESSMENT OF 

IMPACT EVALUATION AND DECISIONMAKING SYSTEMS 

The Nuclear Waste Policy Act (NWPA) of 1982 seeks to formulate a 
technically sound and nationally accepted solution to the problem of high-level 
radioactive waste (HLRW) disposal. It requires the siting and development of an 
underground geological repository as a terminal facility for HLRW. The repository 
will be one element of the national nuclear waste management and disposal system the 
NWP A seeks to emplace. 

The process of selecting a site for the nation's first underground geological 
repository has been marked by acrimonious debate among local citizens; between 
local and federal officials; between nuclear energy critics and advocates; between 
states in the West and states in the East; between local citizens and state governments 
and, finally, between state and federal governments. 

Three aspects of this debate make it relevant to a study of impact evaluations 
and public decisionmaking systems. First, it questions the proper role and nature of 
public debate on a highly technical issue. Second, it illuminates the strengths and 
weaknesses of our federalist system of government. Third, it focuses on the 
influence of impacts associated with major federal actions that could have 
environmental and management impacts lasting thousands of years. 

The project examined a number of policy issues NWP A implementation has 
raised These issues included (1) a review and evaluation of site-selection techniques, 
(2) the nuclear waste fund and its management, (3) consultation and cooperation 
between the federal government and targeted states and Indian tribes, (4) public 
participation, (5) federal interagency coordination, (6) impact mitigation strategies, (7) 
regional equities, (8) the commingling of civilian and defense HLRW, (9) 
international approaches to HLRW disposal and (10) the history of federal waste 
management. 

To investigate these issues, the project analyzed documents from the 
Department of Energy (DOE) and from Congress on the site-selection process, 
environmental assessments, reports from public and congressional hearings, and 
transcripts of meetings between representatives of affected parties and the DOE. Four 
major sources served to frame this study: the legislative history of the NWP A, the 
NWP A itself, the program's mission plan, and the draft ILl.ssion plan amendment. 

To understand fully the provisions of the NWP A, the project also undertook a 
matrix analysis of the act. The matrix is an abstract expression of the legislation used 
to simplify and delineate a complex set of issues. 

The findings and recommendations of the project pinpoint changes needed in 
the NWP A and in the implementation plan developed by the DOE. The analyses that 
carry the project's major findings and recommendations form two categories: federal 
institutional issues and public concerns. 

First is an analysis of the evolution of federal responsibility for HLRW 
disposal. This effort covers the structure, role, and responsibilities of the Office of 
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Civilian Radioactive Waste Management (OCRWM) under the NWPA. Also 
investigated is the OCRWM's responsiveness to the diverse actors and demands that 
are a part of the implementation of the NWP A. Finally, under federal institutional 
issues we include the procedures for site-selection, regional equity issues, and 
international approaches to the disposition of high-level nuclear wastes. 

The section on public concerns evaluates the role of public participation in the 
NWPA program, states rights under the NWP A, and the role of mitigation in the 
siting and development of HLRW repositories. Reports in this section concentrate on 
the implementation problems that have arisen under the NWP A and the mission plan 
and suggest revisions that might better effect the goals of significant public 
involvement, sound technical decisionmaking, and the constructive engagement of 
federal, state, and local governments. 



BACKGROUND 
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A MATRIX ANALYSIS OF 
THE NUCLEAR WASTE POLICY ACT OF 1982 

In the Nuclear Waste Policy Act of 1982 (NWPA), Congress created a 
program to resolve the nation-wide problems associated with high-level radioactive 
waste (HLRW) management and disposal. To begin to understand the 64-page act, it 
is necessary to create an abstract expression of the legislation. Because of the length 
of NWP A, one must create broadly defined categories to incorporate as much of the 
act's essence as possible. Although some details in NWP A cannot be described in an 
abstract representation, one must not lose sight of the purpose of the matrix: to 
simplify and delineate a complex set of issues. 

The provisions of NWPA form four general categories: actors, issues, 
accountability, and other major provisions. Any individual, group, or agency 
involved with or affected by the process set forth by NWPA is an actor. Issues are 
nontechnical aspects of NWP A subject to the administrative discretion of the federal 
actors charged with implementation of the act. The actor charged with administering 
the duties specified by NWPA assumes accountability. The aspects of the NWPA 
exhibiting a combination of issues, actors, and accountability are major provisions. 
Within these broad categories, one can be slightly more specific by listing in general, 
brief phrases the contents of the act that correspond to each category. 

Placing these categories on a vertical axis and the frame of the NWP A as 
described by its titles, subtitles, and sections on a horizontal axis forms a matrix. 
Placing a symbol in the cells formed by the intersecting the axes indicates the parts of 
the act on the horizontal axis that contain the provisions described on the vertical 
axis. The matrix is a useful tool for simplifying the analysis of the act and its 
provisions. 





Figure 1 

Matrix Analysis of the Nuclear Waste 
Policy Act of 1982 
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RECOMMENDED CHANGES IN THE 
NUCLEAR WASTE POLICY ACT OF 1982 

Congress has recommended a number of changes in the NWPA (table 1). 
Our recommendations, based on the findings of this study, are presented in the 
following matrix. These recommendations address the issues identified, analyzed, 
and evaluated in this report. 





Table 1 

Bills Proposed During the lOOth Congress, 1st Session 
Regarding High-Level Radioactive Waste Disposal 

Bill Sponsor Title Description 

s. 621 Mitchell (ME) Nuclear Waste Policy Reform 
Act 

Amends the NWPA to prohibit construction of 
more than one repository, terminate all activity 
regarding a second repository, and remove 
volume limitations for first repository capacity. 
Prohibits the recommendation or nomination of 
any crystalline rock site for site characterizaiton. 

If a moratorium is placed on repository 
development, this bill establishes the 
Nuclear Waste Repository Review 
Commission. The commission will review 
available scientific information on 
suitability ofrepositories for disposal of high
level radioactive waste and compare such 
disposal with alternative means of permanent 
waste disposal. The Commission's findings 
and recommendations for legislation or agency 
action will be reported to Congress by January 
31, 1999. 



Table 1 (cont.) 

Bills Proposed During the lOOth Congress, 1st Session 
Regarding High-Level Radioactive Waste Disposal 

Bill Sponsor Title Description 

s. 642 Trible (R-YA) 

s. 833 Hecht (R-NY) Nuclear Waste Transportation 
Through Urbanized Areas Act 

s. 839 Johnston (D-LA) 

Amends the NWP A to remove the requirement 
of a second high-level radioactive waste 
repository and prohibits expenditures from 
the Nuclear Waste Fund or any activities 
relating to a second repository or subsequent 
repositories. 

Prohibits transportation of high-level radioactive 
waste through areas with populations of 
50,000 or more. (To be incorporated into 
Hecht's bill entitled "Nuclear Waste 
Transportation Act.") 

Amends NWP A to authorize the Secretary to 
enter into an incentive agreement with States 
and affected Indian tribes for the acceptance of 
high-level radioactive waste. Twelve months 
after enactment of this Act mu'. State or affected 
tribe may seek to enter into an incentive 
agreement, if the State or tribe can demonstrate 
to the Secretary that it has a site suitable for 
characterization. 



Table 1 (cont.) 

Bills Proposed During the lOOth Congress, 1st Session 
Regarding High-Level Radioactive Waste Disposal 

Bill Sponsor Title Description 

s. 935 Warner 
(R-VA) 

s. 1007 Hatfield 
(R-OR) 

s. 1008 Proxmire 
(D-Wl) 

Enables the OOE to follow the revised schedule 
for siting and operation of the first and second 
repositories and MRS facilities established in its 
mission plan. Authorizes the Secretary of 
Energy to amend the DOE mission pain to make 
further schedule changes and to delay site
specifi.c activity for a second repository. The 
Secretary must report to Congress regarding its 
decisions on a second repository. 
Amend the NWPA to enable States which are 
adjacent to a major river or above an 
underground aquifer affected by a proposed 
repository site to have the same right to 
participate in site selection, review, 
and approval as locus-site States. 

Amends the Atomic Energy Act of 1954 and 
requires licensing by the Nuclear Regulatory 
Conunission of all persons transporting any 
high-level radioactive waste. (Will be 
incorporated into Hecht's bill entitled "Nuclear 
Waste Transportation Act.") 
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Table 1 (cont.) 

Bills Proposed During the lOOth Congress, 1st Session 
Regarding High-Level Radioactive Waste Disposal 

Bill Sponsor Title Description 

s. 1085 Glenn (D-OH) 

s. 1141 Hecht (R-NV) Nuclear Energy Waste Policy 
Act 

s. 1211 Hecht (R-NV) Nuclear Waste Reprocessing 
Study Act 

Establishes an Independent Department of 
Energy Nuclear Safety Board, which is 
responsible for evaluating the OOE's 
implementation of health and safety standards 
and conducting independent investigaitons of 
events at DOE nuclear facilities. This bill also 
makes OSHA regualtions applicable to nuclear 
facilities. 

Requires aging of high-level radioactive waste 
for at least 50 years before transportation to a 
deep geological repository. During the 50-year 
period waste may be stored at the nuclear power 
plant which generated the fuel, transported to 
another power plant or stored at an MRS 
facility. 

Calls for a two-year study of reprocessing by 
the national Academy of Sciences and imposes a 
moratorium on all site-specific activities during 
the period of the study. 



Table 1 (cont.) 

Bills Proposed During the lOOth Congress, 1st Session 
Regarding High-Level Radioactive Waste Disposal 

Bill Sponsor Title Description 

s. 1266 Evans (R-WA) High-Level Radioactive Waste 
Storage Act 

Authorizes development and construction of 
four regional MRS facilities and suspends the 
deep geological repository program until 
January 31, 1998. During suspension, the 
Secretary of Interior will conduct a national 
survey of potentially suitable sites for a deep 
geological repository and recommend at least 
nine sites to the Secretary of Energy by January 
1, 1996. (MRS states are exempted from 
repository site selection.) 

By July 1998, the President must recommend at 
least one site for characterization as a 
repository. The Secretary of Interior will 
determine whether a second repository is 
needed and, if so, will recommend at least one 
site of a different geological medium to the 
President by July l, 2003. The first repository 
will be in operation by 2018. 



Table 1 (cont.) 

Bills Proposed During the lOOth Congress, 1st Session 
Regarding High-Level Radioactive Waste Disposal 

Bill Sponsor Title Description 

s. 1266 Evans (R-WA) High-Level Radioactive Waste 
(cont.) Storage Act 

s. Hecht (R-NV) Nuclear Waste Transportation 
Act 

The bill also authorizes payments to MRS 
States of $100 million annually from the time 
waste is accepted until closure of the faciltiy 
and $20 million for research of alternative 
disposal methods. 

States will have authority to designate routes, 
require permits, and impose fees for 
transportation of hazardous materials. 

Amends the Hazardous Materials Transportation 
Act and strengthens testing requirements for 
radioactive waste packaging by requiring actual, 
not simulated tests on full-scale models. The 
bill requires that the Secretary of Energy study 
waste-package design standards of other nations 
and report to Congress on any standards that are 



Table 1 (cont.) 

Bills Proposed During the lOOth Congress, 1st Session 
Regarding High-Level Radioactive Waste Disposal 

Sponsor Title Description 

s._ Hecht (R-NV) Nuclear Waste Transportation 
(cont.) Act 

safer than DOE's proposed standards. Requires 
NRC licenesing of all waste packages. 

Requires that the Secretary of Energy favor 
transporting radioactive wastes by rail rather 
than by truck and authorizes the Secretary of 
Transportation to establish a licensing program 
for persons transporting high-level radioactive 
waste. 

License applications must include an emergency 
response and mitigation plan, a risk assessment 
of chosen transportation corridors, 
analysis of alternative routes, and proofof 
financial responsibility. Applicants must notify 
and consult with corridor States and affected 
Indian tribes, regarding corridor selection. No 
high-level radioactive waste may be transported 
through an urban area (population of 50,000 or 
more). 

c.o 



Table 1 (cont.) 

Bills Proposed During the lOOth Congress, 1st Session 
Regarding High-Level Radioactive Waste Disposal 

Bill Sponsor Title Description 

s. Hecht Nuclear Waste Transportation 
(R-NY) Act 

H.R. 266 Yucanovich 
(R-NY) 

H.R. 509 Neal (D-NC) 

The Secretary ofEnergy must provide training 
to local public safety officials on routine and 
emergency procedures for transportation of 
high-level radioactive waste and must notify 
local governments of the approximate time of 
transportation of waste through the local 
government's jurisdiction. Notification 
requirements will apply to both commercial and 
defense wastes. 

Authorizes States to require permits and fee 
payment for waste transportation, designate 
alternate routes and to monitor contaiment, 
cleanup, and decontamination procedures. 

Repeals the NWP A and suspends site selection 
until Congress issues new site-selection 
guidelines. 

Amends the NWP A to remove the requirement 
for the second repsotiory, 

I\) 

0 



Table 1 (cont.) 

Bills Proposed During the lOOth Congress, 1st Session 
Regarding High-Level Radioactive Waste Disposal 

Bill Sponsor Title Description 

H.R. 1185 Snowe (R-ME) Nuclear Waste Policy Refonn 
Amendments Act 

H.R. 1252 Gregg (D-NH) Nuclear Waster Policy Act 
Amendments 

H.R. 1324 Daniel (D-VA) 

H.R. 1410 Price (D-IL) 

H.R. 2189 Swift (D-WA) 

Companion bill to S. 621. 

Amends the NWPA to remove the 
requinnent for a second repository. 

Amends the NWPA to remove the requirement 
for a second repository and prohibits funding 
for second or subsequent repository activities. 

Amends the NWPA to remove the requirement 
for a second repository and prohibits 
nomination or recommendation of any 
crystalline rock site for characterization. 

Amends the NWPA to repeal siting guidelines 
issued by the DOE under the Act and establish 
the Federal Radioactive Waste Agency, which 
will be responsible for issuing new site
selection guidelines and nominating and 
selecting sites for characterization and 
development of a repository. 

I\) 
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Table 1 (cont.) 

Bills Proposed During the 100th Congress, 1st Session 
Regarding High-Level Radioactive Waste Disposal 

Bill Sponsor Title Description 

H.R. 2189 Swift (D-WA) The Agency director will appoint a panel to 
study the need for dispasal capacity beyond the 
70,000 metric ton lirrutation for the first 
repository and recommend options in order of 
preference for storing additional waste. 
Findings of the panel must be reported to 
Congress within twelve months of enactment of 
this legislation. 

In allocating disposal capacity for the first 
repository, the Nuclear Regulatory 
Commission must give priority to States with 
nuclear power plants nearest to the repository 
and minimize transportation of nuclear wastes. 

Financial assistance will be granted to States 
adjacent to site-locus States to enable such 
States to study safety and environmental 
impacts of the repository. 

I\) 
I\) 



Table 2 

Recommended Changes to the Nuclear Waste Policy Act of 1982 

Recommended 
Current Changes in Current 
Provision(s) Provision(s) or Additional 

Issue or Policy Reference Policy Provisions 

STAIB AND 
INDIAN TRIBE 

PARTICIPATION 

Siting and 
Development 

DESCRIPTION: 
FEDERAL 

INITIATION 
AND CONTROL 

* Secretary of energy must 
notify states or affected 
Indian tribes and hold 
public hearings before 
site nomination. 

* President or secretary of 
energy must notify state 
or affected Indian tribes of 
DOE selection of sites to 
be characterized. 

NWPASecs. 
112(bXI)(ll); 
112(bX2) 

112(c) 

DESCRIPTION: 
INDEPENDENT OVERSIGHT 
OF SITING PROCESS 

* Secretary ofenergy, in con
junction with an independent 
entity established solely to 
supervise DOE activity, must 
submit sites selected under 
current NWPA provisions 
to States/affected Indian 
tribes and independent 
experts for review and 
comment 

* Site reviews must be 
independently defensible. 

* States and independent 
evaluators must conduct 
review simultaneously. 



Table 2 (cont.) 

Recommended Changes to the Nuclear Waste Policy Act of 1982 

Recommended 
Current Changes in Current 
Provision(s) Provision(s) or Additional 

Issue or Policy Reference Policy Provisions 

Siting and 
Development 

* Secretary of energy must 
submit site characteri7.ation 

NWPASec. 
113(b) 

* States and independent evalu
ators must submit two recom

(continued) plans to States and affected mended sites accompanied by 
Indian tribes for review and an environmental impact 
comment statement to the NRC for 

construction authorization. 
* Secretary ofenergy must 

report the nature and extent 
113(bX3) 

* States and independent evalu
of site characterii.ation ators must submit a copy of 
activities and findings applications for NRC 
resulting from charaterii.ation construction authorii.ation to 
activities to states or affected the Congress and the 
Indian tribes every six months. President for final approval. 

* Secretary of energy must 113(cX3) 
notify states or affected 
Indian tribes if site 
characterization acti
vities end 



Table 2 (cont.) 

Recommended Changes to the Nuclear Waste Policy Act of 1982 

Recommended 

Issue 

Current 
Provision(s) 
or Policy Reference 

Changes in Current 
Provision(s) or 
Policy 

Additional 
Provisions 

Siting and 
Development 
(continued) 

* Secretary of energy must 
hold pubic hearings at 
each site under consid
eration before a site 
is recommended for 
repository development 

* Secretary ofenergy must 
notify state or affected 
Indian tnbe before site is 
recommended for 
repository development 

* State or affected Indian 
tribe may notify Congress 
of site disapproval. 

114(a)(l) 

NWPASec. 
114(a)(I) 

116(b); 
118(a) 

I\) 

01 



Table 2 (cont.) 

Recommended Changes to the Nuclear Waste Policy Act of 1982 

Recommended 
Current Changes in Current 

Issue 
Provision(s) 
or Policy Reference 

Provision(s) 
Policy 

or Additional 
Provisions 

Siting and • State or affected Indian 115(c) 
Development tribe disapproval vetoes 
(continued) the site selected unless 

Congress overrrides the 
site disapproval within 
90 days during a conti
nuous session. 

• Secretary ofenergy 114(b) 
is to provide state or 
affected Indian tribe with 
a copy of its application 
to the NRC for cons
truction authorization. 



Table 2 (cont.) 

Recommended Changes to the Nuclear Waste Policy Act of 1982 

Recommended 
Current Changes in Current 
Provision(s) Provision(s) or Additional 

Issue or Policy Reference Policy Provisions 

Decisionmaking 
Methodology 

DESCRIPTION: APPLICATION 
OF MULTIAITRIBUfE 
(MAUA) TO EVALUATE 
STIES FOR POSSIBLE 
CHARACIBR.IZATION 
AFTER A NATIONAL 
SCREENING FOCUSED 
ON NINE P01ENTIALLY 
ACCEPTABLE 
SITES; LIMITED 
PUBLIC PARTICIPATION 
DURINGMAUA 
EVALUATION PROCESS 

DESCRIPTION: APPLICATION OF 
MAUAATTHEBEGINNING 
OF THE SITING PROCESS; 
MAUAEVALUATION 
PROCESS INCLUDES ALL 
INTERESTED PARTIES 

• The secretary of energy, in consul
tation with an independent entity, 
may develop a decision-aiding metho
dology for site evaluation only if 
such methodolgy will include the 
impacts of siting and development 
activities on the repository host as 
fully as possible. 



Table 2 (cont.) 

Recommended Changes to the Nuclear Waste Policy Act of 1982 

Recommended 
Current Changes in Current 
Provision(s) Provision(s) or Additional 

Issue or Policy Reference Policy Provisions 

Decisionmaking 
Methodology 
(cont) 

Agreements 

• Secretary of energy must 
undertake a rea500able 
comparative evaluation of 
other sites and locations 
that have been considered. 

DESCRIPTION: 
GENERAL CONCEPT 
CONSULTATION AND 
COOPERATION 

NWPASec. 
112(bXIXe) 

• Quantitative impact evaluations 
and decisionmaking systems, 
if developed for repository siting, 
may be applied only after extensive 
as well as substantive interaction 
among those involved in the NWPA 
program; development and 
application must be subject to the 
review and comments of 
independent expertS. 

DESCRIPTION: 
DEVELOP AND SPECIFY 
ELEMENTS OF CONSUL
TATION AND COOPERATION 

I\) 

CX> 



Table 2 (cont.) 

Recommended Changes to the Nuclear Waste Policy Act of 1982 

Recommended 
Current Changes in Current 
Provision(s) Provision(s) or Additional 

Issue or Policy Reference Policy Provisions 

Agreements 
(cont.) 

• Secretary of energy must 
seek to enter into a 
binding written agreement 
with states and affected 
Indian tribes 60 days after 
a site has been approved 
for characterization. 

• Secretary ofenergy must 
complete the written 
agreements within six 
months of approval for 
characterization. 

• Secretary of energy must 
submit a written report on 
the status of agreement nego
tiations within 30 days after 
the six-month negotiation 
period ends ifan agreement 
has not been reached during 
the prescribed time period. 

NWPASec. 
117(c) 

• The implementing entity must 
adhere to the concept of 
consultation and cooperation by 

• using a neutral arbitrator 
to negotiate agreements 
to ensure that the 
needs and objectives of the 
implementing entity, 
affected states, and Indian 
tribes are all considered; 

• consulting with affected states 
and Indian tribes in a timely manner 
during the decisionmaking process; 

• effectively disseminating 
information 
- through television, newspapers, 

and news magazines, 
- with public education 

campaigns on a national, state, 
and local level. 



Table 2 (cont.) 

Recommended Changes to the Nuclear Waste Policy Act of 1982 

Recommended 
Current Changes in Current 
Provision(s) Provision(s) or Additional 

Issue or Policy Reference Policy Provisions 

Agreements • Implementing entity must submit to 
(cont.) Congress written reports on the status 

of agreement negotiations every three 
months after the siting process begins. 

Compensation None. DESCRIPTION: MEASURES *Refinement of 
UNDERTAKEN TO consultation and 
INCREASE TIIE cooperation 
APPEAL OF SERVING process. 
AS HOST FOR 
A NATIONAL *Substantive 
REPOSITORY; interaction among 
MUST BE actors involved 
DIRECTED TO in program 
THE COMMUNITIES, implementation. 
INDMDUALS, INDIAN 
TRIBES, AND STATES *Review of all imple
AFFECTED BY THE mentation plans and 
DISPOSAL SYSTEM. activities by inde

pendent experts. 



Table 2 (cont.) 

Recommended Changes to the Nuclear Waste Policy Act of 1982 

Recommended 

Issue 

Current 
Provision(s) 
or Policy Reference 

Changes in Current 
Provision(s) or 
Policy 

Additional 
Provisions 

Compensation 
(continued) 

ORGANIZATION DESCRIPTION: THIRD-TIER 
AND STRUCI'URE AGENCY 

Implementing The OCRWM implements NWPASec. 
Entity NWPA under the aus 304(B) 

pices of the secretary 
of energy. 

• Secretary of energy must base 
proposals on the needs of the 
communities repository siting, 
development, and operations 
impact the most. 

DESCRIPTION: THIRD TIER 
AGENCY 

• Develop contingency plans to 
safeguard responsiveness and 
adherence schedules. 

• Implementing entity must 
adhere to the concept of 
consultation and cooperation by 
• using a neutral arbitrator 

to negotiate agreements, 
thereby ensuring that the needs 
and objectives of the imple
menting entity, states, and 
Indian tribes will be considered; 



Table 2 (cont.) 

Recommended Changes to the Nuclear Waste Policy Act of 1982 

Recommended 
Current Changes in Current 
Provision (s) Provision(s) or Additional 

Issue or Policy Reference Policy Provisions 

Implementing 
Entity 
(continued) 

INTERNATIONAL 
COOPERATION 

DESCRIPTION: 
ASSISTANCE UPON 
REQUEST; PARTICIP
ATION IN INTERNAT
IONAL RESEARCH AND 
DEVELOPMENT EFFORTS 

• Technical assistance to 
non-nuclear weapons states 
regarding spent 
fuel storage and disposal. 

• consulting with affec.ted 
parties in a timely manner 
during the decision
making process; 

• effectively disseminating infor
mation through media acces
sible to the public and with 
education campaigns on na
tional, state and local levels. 

DESCRIPTION: DEVELOP 
ELEMENTS OF IN'IER
NATIONAL POLICY 
REGARDING RESEARCH 
AND DEVELOPMENT 
EFFORTS 

NWPASec. • secretary must report to 
223 Congress every two years, 

at the convening of a new 
Congress. 

* Specify take-back 
policy. 



Table 2 (cont.) 

Recommended Changes to the Nuclear Waste Policy Act of 1982 

Recommended 

Issue 

Current 
Provision(s) 
or Policy Reference 

Changes in Current 
Provision(s) or 
Policy 

Additional 
Provisions 

INIERNATIONAL 
COOPERATION 
(continued) 

• Secretary of energy 
must cooperate with 
and provide technical 
information to non
nuclear weapons states. 

• Secretary of energy 
must report to 
Congress on the 
status of international 
cooperation every five 
years. 

• Reevaluate decision 
on subseabed disposal 
alternative. 

• President should re
evaluate use of com
mercial repositories 
for the disposal of 
high-level nuclear 
waste resulting from 
atomic energy defense 
activities no later 

than one year after 
the NWPA process 
is revised. 
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Chapter 1 

THE EVOLUTION OF FEDERAL RESPONSIBILITY FOR 
HIGH-LEVEL RADIOACTIVE WASTE DISPOSAL 

Ava Smith 

ISSUE DEFINITIONl 
In 1982, the lack of a federal policy for growing inventories of highly 

radioactive wastes resulting from defense activities and commercial use of nuclear 
energy led Congress to enact the Nuclear Waste Policy Act (NWPA). Congress 
created the Office of Civilian Radioactive Waste Management (OCRWM) to 
implement the provisions of the NWP A under the auspices of the Secretary of Energy 
and the Department of Energy (DOE). Criticism of OCRWM implementation of the 
NWP A has arisen for a variety of reasons. This criticism has recently turned into 
opposition to further implementation activities. To help identify and resolve some of 
the concerns critics have raised, this chapter divides the background of NWP A 
implementation under the OCRWM into three tiers. 

The first tier consists of the evolution of federal responsibility for high-level 
radioactive waste (HLRW) management and disposal. The second tier relates to the 
role and responsibilities the NWPA assigns to the OCRWM. The structure and 
activities undertaken by the OCRWM to meet its directives, including its relations 
with the states and Indian tribes involved in the site-selection process, comprises the 
third tier. Analysis of OCRWM implementation of the NWP A identifies policy 
options to resolve concerns about program implementation. 

BACKGROUND 

Management and Disposal: Evolution of Federal Responsibility 
Until 1970, little attention was paid to the issue of nuclear waste management 

and disposal. The Atomic Energy Commission (AEC), established in 1947, 
addressed nuclear waste problems as they arose. The agency avoided formulating a 
policy on waste management because it would decrease flexibility.2 Consequently, 
the role of the federal government in nuclear waste management and disposal 
remained undefined. 3 

1 The arguments and policy insights in this chapter were developed and/or 
refined by Norma Gonzalez. 

2 Richard G. Hewlett, "Federal Policy for the Disposal of Highly Radioactive 
Wastes from Commercial Nuclear Power Plants: An Historical Analysis," March 9, 
1978, pp. 7 - 9. (Mimeographed.) 

3 Ibid., p. 15. 
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The AEC did not develop a formal policy toward nuclear waste until the 
spring of 1968, when the Government Accounting Office discovered leakage of AEC 
tanks storing radioactive defense waste at Hanford, Washington.4 Although the AEC 
had created the Division of Waste Management and Transportation to implement its 
newly formulated policy, it did not encourage either an active Division or 
implementation of the waste policy itself.5 The AEC was dissolved in 1974 and its 
regulatory duties divided between the Nuclear Regulatory Commission (NRC), and 
the Division of Waste Management, Production, and Reprocessing in the Energy 
Research and Development Administration (ERDA).6 

After undergoing a reorganization in 1976, the ERDA endeavored to resolve 
the nuclear waste management and disposal issue.7 Although the ERDA made 
stronger efforts to include state participation in siting decisions than previous 
agencies, it continued to make final siting decisions on the basis of technological 
considerations alone.8 

In 1977, federal oversight of nuclear waste was once again transferred, this 
time to the newly created DOE. By 1982, Congress had created two offices 
responsible for commercial waste management within the DOE: the Office of 
Terminal Waste Disposal and Remedial Action and the Office of Spent Fuel 
Management and Reprocessing Systems. The assistant secretary for nuclear energy 
was responsible for both of these offices. 9 

The NWPA: OCRWM Role and Responsibilities 
The NWPA of 1982 creates a comprehensive federal policy on HLRW and 

defines the objectives of permanent radioactive waste disposal.10 More specifically, 

4 Ibid., p. 11. 

5 Advisory Panel on Alternative Means of Financing and Managing 
Radioactive Waste Facilities, Managin~ Nuclear Waste -- A Better Idea. A report to 
the secretary of energy, chapter I (December 1984) p. 2. 

6 The League of Women Voters, The Nuclear Waste Primer. A Handbook for 
Citizens (New York: Nick Lyons Books, 1980), p. 48. 

7 Advisory Panel, chapter I, pp. 2 - 3. 

8 Hewlett, p. 37. 

9 Advisory Panel, chapter I, p. 3. 

10 U.S. Congress, Office of Technology Assessment, Mana~n& the Nation's 
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the NWP A establishes a national radioactive waste management and disposal system 
and requires that the federal government identify and consider during its 
decisionmaking the effects of the NWP A program on public concerns and interests. 
To facilitate this identification and consideration, the NWP A reserves a role for public 
participation during program implementation. 

Congress established the Office of Civilian Radioactive Waste Management 
within the DOE to implement the NWP A. Among the many aspects of management 
and disposal for which the OCRWM is responsible, the most difficult is repository 
site selection. The NWPA site-selection process requires state and Indian tribe 
involvement. Congress based its call for this involvement on the benefits associated 
with it, the greatest of which is the implementation of a federal decision that is sound 
and legitimate. 

Congress provides for involvement of states and Indian tribes in the site
selection process through two NWPA provisions. The first is that all agencies 
involved in the the implementation of the NWP A keep affected states and Indian tribes 
apprised of implementation activities. Notification is to be timely and include 
information "regarding determinations or plans made with respect to the site 
characterization siting, development, design, licensing, construction, operation, 
regulation, or decommissioning of.. . [the] repository."11 

The second provision for involvement requires that the OCRWM negotiate 
and enter into written consultation and cooperation agreements with states and Indian 
tribes.12 Consultation and cooperation agreements should identify and address the 
concerns of states and Indian tribes regarding the impacts of a repository on the 
environment, the economy, and public health and safety. 

There are two points in the NWP A program at which these negotiations can 
begin.13 The first occurs after the OCRWM receives a written request from a state or 
Indian tribe with one or more sites potentially acceptable for repository 
development.14 The act defines the term "potentially acceptable" as "any site at 
which, after geologic studies and field mapping but before detailed geologic data 
gathering, the Department [of Energy] undertakes ;'reliminary drilling and 
geophysical testing for the definition of site location."1 The second point occurs 

Commercial Hi~h-Level Radioactive Waste (March 1985) p. 8. 

11 Nuclear Waste Policy Act of 1982, PL.97-425, 96 Stat. 2201, section 
117(a) (January 7, 1983 ). 

12 Ibid., section 117(b) and section 117(c). 

13 Ibid., section 117(c). 

14 Ibid., section 116(b). 

15 Ibid. 
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after a site has be.en approved for characterization (detailed geological studies).16 

Congress safeguards the role of the public during the site-selection process by 
giving the affected state or Indian tribe veto power over a site selected for repository 
development. Unless Congress should override the veto with a two-thirds majority 
vote in both Houses, the veto would stand. 

OCRWM: Structure and Activities 
The OCRWM has assumed a functional and policy structure as well as 

undenaken activities to secure broad citizen involvement and confidence in its 
implementation of the act. The structure of the OCRWM consists of four offices. 
Three of the offices are functional components of the OCR WM directly related to 
developing repositories. The other is a policy component of the OCRWM. 

The Office of Resource Management partially comprises the functional 
component of the OCRWM. There are two divisions within this office. The Finance 
and Cost Analysis Division is responsible for the administration of fees collected 
under the NWP A and the preparation of the OCRWM budget. The Management 
Systems and Support Division implements OCRWM programs, supervises 
management information systems, and executes contracts with the owners of waste 
when required to do so by the NWP A.17 

Also within the OCRWM functional component is the Office of Geological 
Repositories. This office conducts the management, research, and development of 
geological and other permanent disposal methods. Research and development 
activities include designing test and evaluation facilities as well as planning and 
developing repositories and the documents necessary for their licensing. The Office 
of Geological Repositories contains the Siting Division.18 

Third in the OCRWM functional component is the Storage Division and the 
Transportation and Waste System Division in the Office of Storage and 
Transportation Systems. This office is charged with proposing plans to Congress for 
monitored retrievable storage facilities and interim storage. It will also coordinate the 
handling and transportation of waste among all repositories.19 

Only one office makes up the policy component of the OCRWM: the Office 
of Policy Integration and Outreach which includes the Policy Division, the Program 
Integration Division, and the Outreach Division. This office is charged with 

16 Ibid. 

17 U.S. Department of Energy, Office of Civilian R~dioactive Waste 
Management. Mission Plan for the Civilian Radioactive Waste Mana~ement 
Pro~am, vol. 1 (June 1985), pp. 145 - 146. 

18 Ibid. 

19 Ibid. 
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superv1smg the waste management program to ensure compliance with 
environmental, safety, and health quality standards and regulations. It maintains the 
efficiency of OCRWM profams by integrating them with external organizations to 
avoid duplication of effort.2 

The OCRWM relies on its parent, the DOE, for program support. 21 Some of 
the DOE offices on which the OCRWM relies include the Office of General Counsel; 
the Office of the Assistant Secretary for Environment, Safety, and Health; the Office 
of the Assistant Secretary for Congressional Intergovernmental and Public Affairs; 
and the Energy Information Administration.22 Four DOE operations offices serve as 
auxiliaries for OCRWM administration of major NWPA operations.23 These DOE 
operations offices "perform their waste-management work through project offices, 
which, in turn, rely on prime contractors. "24 

The OCRWM distributes documents, bulletins, and newsletters to inform 
Congress and the public of its NWP A-related activities and plans. In the mission plan 
and mission plan amendment, the OCRWM relayed to Congress the process it would 
follow to discharge its duties under the NWP A. 

The OCRWM disseminates a number of publications to affected parties and 
interested groups. The OCRWM Bulletin provides information to all concerned 
parties regarding current OCRWM activities. These OCRWM activities include the 
release of new publications, meetings, and the status of program implementation. 
The OCRWM publishes the Policy Reader and OCRWM Milestones to keep 
affected state and tribal representatives apprised of its progress. 

Recognizing the necessity of coupling technical excellence with public 
understanding and involvement, an OCRWM official has advocated involving the 
public through educational programs. 25 Three forms that such programs might take 
were suggested. The first would involve the public at community, state, and regional 
levels: 

Adult education, university courses, and the introduction of nuclear waste 

20 Ibid. 

21 Ibid., p. 147. 

22 Ibid. 

23 Ibid., p. 149. 

24 Ibid. 

25 J. Bennett Easterling, "Public Confidence in Radioactive Waste Disposal" 
(paper presented to the Waste Management 1987 Panel, Tuscon, Arizona, March 3, 
1987), pp. 5 - 7. 
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disposal concepts into traditional classrooms can help the public better 
understand radioactive waste, the need for its isolation, and safe, 
environmentally sound disposal methods .. .. "26 

The second education effort proposed is guided tours of facilities: 

Another valuable educational tool, especially where large facilities are 
involved, is the guided tour. Public officials, especially, appreciate an 
opportunity to personally inspect sites or complex facilities and be [sic] 
briefed by technical experts .... ..TT 

The third type of educational program recommended would target profession~ 
and technical societies. Educating this group would help implement the NWPA 
system because "professionals in these groups are community leaders and their 
opinions are respected. 1128 

ANALYSIS 

Responsiveness 
The OCRWM must respond to a diversity of actors and demands. NWPA 

implementation must reflect consultation and cooperation with the public. The 
NWPA states that "[public] participation in the planning and development of 
repositories is essential in order to promote public confidence in the safety of disposal 
of such waste and spent fuel."29 The public includes state and tribal governments, 
interest groups, utilities with nuclear power plants and their ratepayers, and 
communities near sites under consideration for repository development. 

In addition to resolving differences between its mission and the concerns of 
the public, the OCRWM may have to respond to pressures from members of the 
public with conflicting interests. For example, utilities with nuclear power plants and 
their ratepayers may pressure the OCRWM to site a national repository promptly to 
end the hazards of spent-fuel storage at their nuclear power plants. The communities 
near sites under consideration for repository development, however, may pressure the 
OCRWM to maintain safety over promptness since they will "bear most of the health, 

26 Ibid., p. 5. 

27 Ibid., p. 6. 

28 Ibid. 

29 Nuclear Waste Policy Act of 1982 CNWPA), PL 97-425, 96 Stat. 2201, 
section lll(a)(6), (January 7, 1983 ). 
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safety, and socioeconomic costs ofnuclear waste disposal. 1130 

Because it is a federal program, the OCRWM must also conciliate its mission 
under the NWPA with the missions of other federal actors and national policy. This 
conciliation occurs through regulatory compliance and program integration into 
national policy. The NWPA system must be compatible with the regulatory missions 
of such actors as the NRC and the Environmental Protection Agency (EPA). 
Compliance with the regulatory missions of such actors should not create conflict for 
the OCRWM since their missions correspond with OCRWM's mission to implement 
a waste management and disposal system that protects public health and the 
environment. 

Integration of the NWPA system into national policy is a highly complicated 
endeavor. Such policy is jointly formulated by the President and Congr.ess and 
administered through federal departments, agencies, and commissions. 
Consequently, the policy goals and missions of the President, Congress, the 
OCRWM, and its parent, the DOE, sometimes conflict. The Advisory Panel on 
Alternative Means of Financing and Managing Radioactive Waste Facilities describes 
the conflicts among policy goals and missions inherent in the duties of the OCRWM 
as follows: 

Clearly, Congress intended OCRWM to be a single-mission 
organization. Its structure was set up with a highly visible, single-purpose 
Director with strong authority delegated directly from the Secretary, and who 
would be highly accessible and accountable to the Congress. Nevertheless, 
doubts remain as to OCRWM's ability to operate decisively and to exert its 
programmatic integrity within a larger agency which has disparate respon
sibilities and priorities. 

The start-up of OCRWM is a case in point. Although its enabling 
legislation was enacted in January 1983, OCRWM was not formally created 
until late September and its first official Director was not confirmed until May 
1984. 

As presently structured, the DOE field offices have multiple missions 
and may be perceived as detracting from the single-mission orientation. 
This deficiency is aggravated by OCRWM's lack of direct authority with 
regard to waste management personnel within the field organization; the same 
applies to contractors on waste management projects conducted in the field. 

And finally there is the lingering effect of the current Administration's 
earlier intent to abolish DOE or transfer most of its programs to other 

. 31agencies. 

The urgency of resolving the waste disposal issue is reflected in NWPA 
schedules. Schedules, however, can restrict the time the OCRWM has to respond to 

30 Gary L. Downey, "Federalism and Nuclear Waste Disposal," Journal of 
Policy Analysis and Management, vol. 5, no. 1(Fall1985), pp. 75 - 76. 

31 Advisory Panel, chapter VIII, pp. 1 - 2. 
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the diversity of actors and demands associated with NWP A implementation. To 
comply fully with the NWPA, a tradeoff between responsiveness and deadlines may 
be necessary. 

The structure and activities undertaken by the OCRWM appear to express an 
intention to comply with the NWPA, but do not seem to have preserved the 
congressionally mandated role for public participation in site selection completely. It 
appears that the principle factors that may have caused this discrepancy between 
congressional directive and the success of departmental implementation are the 
diversity of actors and demands to which the NWPA requires the OCRWM to be 
responsive and the NWP A program schedule established by the legislation. In spite 
of diminished public involvement, however, the OCRWM has had to miss many 
deadlines. Diminished public involvement and missed deadlines may have eroded 
public confidence in OCRWM implementation of the NWP A. 

Consultation and Cooperation 
Critics maintain that the consultation and cooperation process described in the 

NWP A and implemented by the OCRWM has served to keep states and Indian tribes 
abreast of activities of the DOE, but not to address concerns the public has raised.32 

A factor that may be impeding progress of the consultation and cooperation process is 
that the NWP A program seems to place the DOE states and Indian tribes in adversarial 
roles. Congress charged the OCRWM with implementation of a difficult and 
controversial program and gave states and Indian tribes the power to disapprove the 
site the OCRWM selects for repository development (though that disapproval can be 
overridden by a majority vote of both houses of Congress). Adding to the adversity 
between the federal government and the states and Indian tribes is the fact that the 
DOE has an information edge over states and Indian tribes.33 

CONCLUSIONS 
Implementation of the NWPA depends on regaining public confidence. 

Public confidence, in turn, depends on the resolution of two major problems in the 
NWPA program. First is the conflict between OCRWM responsiveness and the 
importance of schedule adherence. Second is the adversarial roles in which the act 
seems to place the OCR WM and the affected parties during the consultation and 
cooperation process. 

To alleviate the first problem, we suggest that contingency plans be added to 
the NWP A. A reaffirmation of the mandate should be added to the NWP A program. 
We conclude that mending the rifts between the federal government and states and 
Indian tribes will require development of the concept of consultation and cooperation. 
The OCRWM staff understands that it is necessary to consult with states and Indian 

32 Barry D. Solomon and Diane M. Cameron, "Nuclear Waste Repository 
Siting: An Alternative Approach," Energy Policy, vol. 13, no. 6 (December 1985), 
pp. 578 - 579. 

33 Downey, p. 84. 
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tribes before decisions are made in the course of consultation and cooperation.34 To 
facilitate federal expression of this understanding to affected parties, we recommend 
the adoption of the following outline for a new policy. 

First, the new policy should detail the elements of state and Indian tribe 
participation through a neutral arbitrator to identify and consider the needs and 
objectives of the OCRWM and the affected state or Indian tribe. Second, the policy 
should clarify the public's role during NWP A implementation and practice a 
commitment to effective public education. The OCRWM should use in its public 
education campaign the sources from which the public learns about nuclear energy-
related issues: newspapers, television, and news magazines.35 

Third, the Congress might consider reassigning implementation of the NWP A 
program to an independent agency. The Advisory Panel has suggested several 
alternatives to the current implementation structure and expressed a preference for an 
organization it calls the Federal Corporation for Waste Management (FEDCORP).36 

The Office of Technology Assessment (OTA) has recommended that Congress 
establish "an independent waste management agency" to implement the NWPA 
program.37 The assumption behind the Advisory Panel and OT A suggestions is that 
mission conflicts are less likely if an agency is independent than if an agency is 
dependent on a parent organization. Although the DOE and the OCRWM have 
appeared indecisive and incapable ofresolving the radioactive waste management and 
disposal problem, we note that a transfer of NWP A implementation will 
furtherdamage public credibility in federal efforts .. 

Various policy options are available to identify and consider public concerns 
that may arise during implementation of a program as complex as that established by 
the NWP A. Whichever option or combination of options is adopted, we recommend 
that the result should be an organization and strategy flexible enough to 1) site, 
develop, operate, and close a repository safely, 2) conciliate the management and 
disposal of lll..RW with other federal missions and policies, and, most importantly, 
3) preserve public participation during federal impact evaluation and decisionmaking 
throughout the course of the program. 

34 Easterling, p. 9. 

35 Stanley M. Nealy and John A. Hebert, "Public Attitudes Toward 
Radioactive Wastes," in Too Hot to Handle? Social and Policy Issues in the 
Management of Radioactive Wastes, eds. Charles Walker, Leroy C. Gould and 
Edward J. Woodhouse (New York: Yale University Press, 1983), p. 104. 

36 Advisory Panel, chapter XI, pp. 2 - 9. 

37 OTA, p. 6. 



46 

Bibliography 

Advisory Panel on Alternative Means ofFinancing and Managing Radioactive Waste 
Facilities. Managing Nuclear Waste -- A Better Idea. A Report to the 
Secretary of Energy (December 1984). 

Downey, Gary L. "Federalism and Nuclear Waste Disposal." Journal of Policy 
Analysis and Management. vol. 5, no. 1 (Fall 1985). 

Easterling, J. Bennett. "Public Confidence in Radioactive Waste Disposal" (paper 
presented to the Waste Management 1987 Panel, Tuscon, Arizona, 
March 3, 1987). (Mimeographed.) 

Hewlett, Richard G. "Federal Policy for the Disposal of Highly Radioactive Wastes 
from Commercial Nuclear Power Plants: An Historical Analysis," March 9, 
1978. (Mimeographed.) 

League of Women Voters. The Nuclear Waste Primer. A Handbook for Citizens. 
New York: Nick Lyons Books, 1980. 

Nealy, Stanley M. and John A.Hebert. "Public Attitudes Toward Radioactive 
Wastes." In Too Hot to Handle? Social and Policy Issues in the Management 
of Radioactive Wastes, pp. 94 - 111. Edited by Charles Walker, Leroy C. 
Gould and Edward J. Woodhouse. New York: Yale University Press, 1983. 

Nuclear Waste Policy Act of 1982. PL 97-425, 96 Stat 2201 (January 7, 1983 ). 

Solomon, Barry D. and Diane M. Cameron. "Nuclear Waste Repository Siting: An 
Alternative Approach." Energy Policy, vol.13, no. 6 (December 1985). 

U.S. Congress, Office of Technology Assessment. Managing the Nation's 
Commercial High-Level Radioactive Waste (March 1985). 

U.S. Department ofEnergy. Office of Civilian Radioactive Waste Management. 
Annual Report to Congress (March 1986). 

U.S. Department of Energy. Office of Civilian Radioactive Waste Management. 
Draft Mission Plan Amendment (January 1987). 

U.S. Department ofEnergy. Office of Civilian Radioactive Waste Management. 
Mission Plan for the Civilian Radioactive Waste Management Program, 
volume 1(June1985). 

Woodhouse, Edward J. "The Politics ofNuclear Waste Management." In Too Hot 
to Handle? Social and Policy Issues in the Management ofRadioactive 
Wastes. Ed. Charles Walker, Leroy C. Gould and Edward J. Woodhouse. 
New York: Yale University Press, 1983. 



47 

Chapter 2 

HIGH-LEVEL RADIOACTIVE WASTE DISPOSAL: AN ANALYSIS 
OF THE DOE SITE-SELECTION METHOD 

Will WemhuarLyu 

ISSUE DEFINITION1 

Siting a terminal facility for high-level radioactive waste (HLRW) has been an 
issue for many years. The problems associated with HLRW disposal stem from 
several sources. Included among these are the waste's toxic nature, the effect on 
public perceptions of accidents involving HLRW, and technical difficulties. The most 
significant factors contributing to the siting issue have been technological constraints 
and political controversy between the governments of possible hosts for the 
repository and the federal government As the volume of HLRW from commercial 
reactors and other nuclear operations steadily increases, decisionmakers and the 
public will have to make difficult decisions soon. The goal of these decisions will be 
permanent isolation of highly radioactive wastes from the biosphere to preserve public 
health and safety. Attaining this goal will engage the political, socioeconomic, and 
environmental concerns associated with siting and developing a terminal facility for 
HLRW. 

The Nuclear Waste Policy Act of 1982 (NWPA) established a timetable and 
guidelines for the federal government to site and develop underground geological 
repositories as terminal facilities for HLRW. Congress assigned implementation 
responsibility primarily to the Department of Energy (DOE) and called for public 
participation throughout the program. 

The NWP A requires that, 

following the issuance of siting guidelines .. . and consultation with the 
Governors of affected states, the Secretary [ofEnergy] . . . nominate at 
least five suitable sites for site characterization for selection of the first 

. . 2
repository site. 

After site nomination, the act requires that the secretary "recommend . . . to the 
President three of the nominated sites for characterization as candidate sites. "3 

Generally, decisionmakers do not have a comprehensive understanding of 

1 The arguments and policy insights in this chapter were developed and/or 
refined by Norma Gonzaiez. 

2 Nuclear Waste Policy Act of 1982, PL 97-425, 96 Stat. 2201 , sec. 112(b) 
(January 7, 1983 ). 

3 Ibid. 
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every issue they face. This is especially true of issues as technical as HLRW 
management and disposal. These decisionmakers have to contend with voluminous 
reports, analyses, projections, methodologies, scenarios, surveys and simulations. 
The goal of this chapter is to assess the tool used to help identify possible sites for 
repository development and to evaluate the conclusions reached with it. 

BACKGROUND 
The DOE established a task force to evaluate the problem of siting a HLRW 

repository. This task force applied a "formal decision-analysis methodology" to 
identify the most suitable sites to recommend for site characterization.4 The 
methodology was based on an assessment procedure known as the multiattribute 
utility analysis (MAUA).5 

The MAUA, a general concept of rational decisionmaking, can be a significant 
aid to decisionmakers. 6 Starting with siting objectives, the task forc.e attempted to 
evaluate the overall impacts or multiattributes of a waste repository. This evaluation 
was made by compiling or aggregating technical data on performance simulation 
analyses, scientific judgments, and relevant impact histories. Most important among 
the relevant impacts considered were those repository impacts that might affect public 
health and safety, economic conditions, and the environment. The objective of the 
multiattribute evaluation was to provide a balanced appraisal of all sites under federal 
consideration for repository development. 

The Concept of a Geological Repository 
Scientists, technicians, and government administrators have worked to 

develop a feasible radioactive waste disposal technology since 1945. In fact, many 
disposal technologies have been developed. Nonetheless, it has been difficult to 
determine which disposal technology is the best. The DOE established that mined 
geological repositories would be the preferred means for the disposal of HLRW.7 

Later, the Office of Technology Assessment (OTA) used five criteria to evaluate each 

4 U.S. Department of Energy (DOE), Office of Civilian Radioactive Waste 
Management, A Multiattribute Utility Analysis of Sites Nominated for 
Characterization for the First Radioactive-Waste Repository -- A Decision-Aiding 
Methodology (May 1986), chapter 2, p. 1. 

5 Ibid. 

6 Ward Edwards and J. Robert Newman, Multiattribute Evaluation (Beverly 
Hills, CA: SAGE Publications, 1982), p. 13; Ralph L. Keeney and Howard Raiffa, 
Decisions with Multiple Objectives: Preferences and Yalue Tradeoffs (New York: 
John Wiley & Sons, Inc., 1976), p. xi. 

7 U.S. Department of Energy (DOE), Final Environmental Impact Statement 
Management of Commercially Generated Waste. vols. 1 - 3 (October 1980 ). 
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feasible disposal technology: 

The general attractiveness of a particular disposal option as a basis for the 
federal waste management program is affected by the following factors: 1) the 
relative degree of safety it offers, 2) the type of waste it can accommodate, 3) 
its provision for retrieving waste, 4) the potential international complications 
from developing the option, and 5) the cost8 

Affirming the DOE's conclusion, the OTA found that 

...the development of mined repositories in the continental United States 
appears to provide the most immediately available disposal technology suitable 
for both spent fuel and high-level waste from reprocessing that could be 
developed by the United States."9 

According to the DOE, a geological repository will be similar to a large mine: 

Shafts will be constructed to allow for the removal of excavated material and to 
permit the construction of tunnels and disposal rooms at some depth between 
1,000 and 4,000 feet underground .... Surface facilities will be provided for 
receiving and preparing the waste for emplacement underground. The surface 
and underground facilitie~ will occupy about 400 and 2,000 acres of land, 
respectively. When the repository has been filled to capacity and its expected 
long-term performance has been shown to be satisfactory, the surface facilities 
will be decommissioned and all shafts and boreholes will be backfilled and 
permanently sealed.10 

Although some features will be engineered for containing and isolating the 
HLRW, natural features will serve as primary repository barriers between the waste 
and the biosphere. Consequently, sites must exhibit geologically superb 
characteristics. According to the OTA, three natural features of a site contribute to 
waste isolation: "... the host rock, ...the chemical characteristics of the site and its 
environment, . ..and the time ~uired for contaminated groundwater to flow from the 
repository to the biosphere ..."1 

8 U.S. Congress, Office of Technology Assessment (OTA), Managing the 
Nation's Commercial High-Level Radioactive Waste (March 1985), p. 53. 

9 Ibid., p. 55. 

10 DOE, Multiattribute Utility Analysis, chapter 1, p. 2. 

11 OTA,p. 40. 
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The Site -Selection Process 
. A national screening began the site-selection process for the first repository. 

The DOE first divided the nation into geological provinces. These provinces were 
next narrowed to regions. The DOE then focused on areas and thereafter on 
locations. After further analysis, nine sites and locations were selected for additional 
studies.12 

In February 1983, the DOE completed its screening and identified nine sites 
and locations as potentially acceptable for repository development (table 3). Figure 2 
shows the location of these potential sites in their host states. 

In December 1984 the DOE released draft environmental assessments (EAs) 
on nine potentially acceptable sites and locations. Five sites were proposed for 
further studies by the draft EAs (table 4). 

Following the release of the draft EAs, a series of public hearings were 
conducted by the DOE to gather comments. After the secretary of energy approved 
and nominated the five sites, three were selected for characterization by applying the 
multiattribute utility analysis known as MAUA (table 5). The results of the MAUA 
were significantly affected by the NWP A/DOE siting guidelines. Both sets of siting 
guidelines emphasize the importance of a portfolio analysis -- consideration of a 
diversity of geohydrologic settings and rock types during the siting process. 

Although the recommendation was "supported b~ extensive data, analyses, 
evaluations, and documentation," it was widely criticized. 3 

The Concept of MAUA 
The multi.attribute utility analysis (MAUA) is a general concept of rational 

decision making. It facilitates a systematic, goals-oriented resolution of problems. It 
also helps evaluate information, impacts, and alternatives. 

The MAUA evaluation process consists of seven steps leading to conclusions 
and suggestions and then to final decisionmaking. First, the problem is identified and 
the objectives of the evaluation determined. Second, entities that will affect and/or be 
affected by the final decision, otherwise known as stakeholders, are identified. 

The stakeholder(s) in the MAUA might be a single individual, a corporation, 
an institution, a group of people, a state government, the public, or any combination 
of these. Due to their potential as sources of information and ofvalue judgments, it is 
essential that all stakeholders be allowed and encouraged to participate in the 
evaluation process. In the MAUA, stakeholders select which objectives, criteria or 
attributes, and factors should be included in the evaluation process. Since subjective 
judgments and differing opinions among stakeholders may conflict, the MAUA calls 
for establishing a process for conflict resolution. 

If a conflict resolution process that is satisfactory to the stakeholders can be 
established, attributes should be identified and organized as the .third step in the 

12 DOE, Multiattribute Utility Analysis, chapter 1, p. 5. 

13 U.S. Department of Energy (DOE), Office of Civilian Radioactive Waste 
Management, Recommendation by the Secretary of Ener~ of Candidate Sites for 
Characterization for the First Radioactive-Waste Re.positocy (May 1986), p. 1. 
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process. Fourth is establishing the weight of each attribute. Conflict among the 
stakeholders usually characterizes these stages. 

Fifth is an assessment of the values associated with the attributes based on 
available data. Sixth is aggregating the assessed values of attributes. Although it is 
possible to reach conclusions after completing this sixth step, it would be unwise to 
do so without first conducting sensitivity analyses on the aggregations. Sensitivity 
analyses will allow an examination of the possible consequences of choosing the 
alternatives under consideration. The sensitivity analyses, then, is the seventh step in 
the MAUA process. There is an analysis-loop between steps four and seven, 
indicating that each sensitivity analysis may produce different results and conclusions 
(see figure 3). 

To compare the relative importance of the attributes, the assessed values 
should be expressed in similar terms or assigned units of measurement that reflect the 
value of each. Many analysts often choose utility -- a quantitative measure of 
preference or desirability. 

In short, MAUA uses decision theory and other elements of evaluation 
technologies in an attempt to quantify multiple objectives. The conclusions suggested 
by the evaluation should help accomplish the objectives formulated in step one. 

The MAUA can guide decisionmaking because it combines judgmental and 
factual assessments in its evaluation process; it can be useful for monitoring programs 
and quantifying value judgments. The most important advantage of using MAUA is 
that it helps decisionmakers prioritize value judgments. This, however, can also 
become the major disadvantage of using the technique because trying to quantify and 
prioritiz.e subjective assessments can lead to conflicts and controversy. 

ANALYSIS 
Although there are other decision-making technologies, the DOE chose the 

MAUA. The DOE's choice was determined by MAU A's ability to 

· • [p ]rovide information needed for judging which sites appear to justify 
the investment in characterizing them. 

• add credibility to the decision process. 

• provide a mechanism to facilitate constructive discussion and mediate 
'al fli 14potentl con ct 

By using MAUA theory, the results of the evaluation should provide insights 
to help determine which sites are more suitable than others and the characteristics 
contributing to a site's suitability. Moreover, through the sensitivity analyses, the 
results should identify which factors are more crucial than others to site selection. 

Theoretically, the MAUA is an appropriate tool for resolving the site 
selection problem. However, such a tool will not necessarily result in acceptable 
results and conclusions: each step may include biases and uncertainties. These 

1
4nOE, Multiattribute Utility Analysis, chapter 2, p. 1. 
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uncertainties may include the 

• validity ofobjectives identified in the evaluation process; 
• thoroughness of stakeholder identification and participation; 
• nature ofdetermining attributes and weights (i.e., rational or political); 
• reliability ofdata for assessing attributes; 
• exhaustiveness of alternative identification; 
• possibility of a calculation error in the evaluation process; 
• reasonableness of assumptions. 

The following sections will analyze how the DOE included these uncertainties in its 
·impact evaluation and the decision-making system it used to nominate sites for 
possible repository development 

The Objectives 
Although there are eight objectives identified for the first repository, the 

overall goal of the evaluation is to select a site at which repository development and 
operations will have the least severe impacts (figure 4). This overall objective was 
divided into more detailed subobjecti.ves. The postclosure objective, to keep threats to 
public health and safety to a minimum, is comprised of two subobjectives (figure 5). 
The two subobjecti.ves consist of minimizing 

the adverse health effects attributable to the repository during the first 10,000 
years after [repository] closure [and] . . . the adverse health effects attributable to 
the repository during the period 10,000 to 100,000 years after [repository] 
closure."15 

The preclosure objective, to minimize the adverse preclosure impacts, has 
fourteen subobje.ctives (figure 6).16 The DOE assumed that these objectives included 

all of the important considerations relevant to a decision ...because the objec
tives...[were] derived from the DOE's system guidelines and technical guide
lines, which were [in turn] developed through an extensive process of 
consultation, public comment, and NRC [Nuclear Regulatory Commission] 
concurrence."17 

The objectives formulated by the DOE are reasonably comprehensive. It might be 
excessive, though, to conclude that these objectives reflect all considerations. The 
difficulty of capturing the influence of such factors as technology constraints, 
uncertainty about the future, and conflicts among stakeholders with decision-aiding 

15 Ibid., chapter 3, p. 2. 

16 Ibid., chapter 4, p. 2. 

17 Ibid., chapter 2, p. 4. 
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technologies necessarily prevents the inclusion of all considerations associated with 
repository siting. 

The Stakeholders 
Siting a HLRW repository will directly and indirectly affect many people, 

organizations, and institutions. Impacts will extend to future generations after 
repository closure. The major contemporary stakeholders in repository site selection 
include Indian tribes, host state(s), the federal government, Congress, and the public. 
During site evaluation with the MAUA, only one stakeholder--the DOE's task force-
was identified and allowed to provide value judgments (table 6). 

Group 3 of the task force was composed of four senior DOE managers from 
the Office ofGeologic Repositories (OGR).18 The significance of this group's role in 
the evaluation process was in its responsibilities: "the specification of the siting 
objectives, the verification of independent assumptions required to define the 
multi.attribute utility function, and the specification of utility curves and weighting 
factors."19 In short, this group had a dominant influence in the evaluation process. 

The DOE gathered some comments and suggestions from the major 
stakeholders. However, there were many disagreements between the DOE and 
potentially affected parties.20 Such conflict suggests that the DOE may have reached 
serious inaccuracies in decisions based on the conclusions of its MAUA analysis by 
not including all major stakeholders and their interests in the evaluation process .. 

The Attributes 
The attributes are criteria or performance measures against which alternatives 

are compared. They are "something that the stakeholders, or some subset of them, 
care about enouyh so that failure to consider [them] in the decision would lead to a 
poor decision. "2 

Table 7 shows the preclosure objectives and attributes identified by the DOE. 
The DOE used the term "performance measure" to represent an attribute. Some of the 
performance measures (X9, x 10, x , and X12) are constructed scales. They are 11
explained in tables 8 through 11. 

In the postclosure analysis, the DOE identified two attributes: 

18 Ibid., appendix A, p. 12. 

19 Ibid., appendix A, p. 3. 

2°For a discussion of some of the major issues in the high-level radioactive 
waste repository siting process see Meetin~ to Discuss the Consultation and 
Cocweration Process as Defined in the Mission Plan (Mimeographed transcript of a 
meeting held at New Orleans on November 20, 1986 between representatives of the 
DOE and of major stakeholders; in two volumes.) 

21 Edwards and Newman, p. 18. 
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1. Cumulative releases of radionuclides to the accessible environment during 
the first 10,000 years after repository closure. 

2. Cumulative releases of radionuclides to the accessible environment during 
the period 10,000 to 100,000 years after repository closure.22 

In the preclosure analysis, nonfatal health effects of repository operations 
were not identified as attributes because the DOE concluded that "the inclusion of 
nonfatal health effects would not lead to any additional insights or change any 
implications of the analysis. "23 Although death and injury may be strongly 
correlated, each has different implications; consequently, nonfatal health effects 
should not have been excluded from the analysis. In addition, the attributes, or 
performance measures, should have been formulated by all of the stakeholders and 
not by the DOE alone. 

Weighting Attributes and Determining the Utility Function 
The multiattribute utility function may be in a linear or nonlinear form. It is 

used to convert all of the attributes into a common scale. This conversion allows 
comparison of alternatives. The DOE selected the linear utility function and applied it 
in both preclosure and postclosure analyses. In the postclosure analysis, 15 scenarios 
were developed by the DOE (table 12). Each scenario was assigned a probability 
indicating the likelihood of the scenario occurring. The nominated sites were scored 
according to their expected performance under all fifteen scenarios (table 13). The 
score of the sites translates into a certain level of radionuclide releases and utilities 
(table 14). The DOE used the following utility function to calculate the expected 
utility of a scenario: 

(1)24Upost(Si) =klU1 [yl(Si)] + k2U2[y2(Si)] 

Equation 1 is composed of two major parts. The first, k1U [y (Si)] was1 1 
used to assess the expected utility of a repository under scenario i (i = l, 2,.. . ,lOa, 
lOb,... , 14) for the first 10,000 years after closure. The second part of the equation, 
k U [y (Si)], was used to assess the expected utility of scenario i for the period 2 2 2
beginning 10,000 years after closure and ending 100,000 years after repository 
closure. 

The final expected utility for a nominated site was attained by adding up the 
products of Upost(Si) and P1, the probability of the scenario. In the preclosure 

analysis, the DOE adopted the following utility function to calculate the utility for each 

22 DOE, Multiattribute Utility Analysis, chapter 3, p. 6. 

23 Ibid., chapter 4, p. 4. 

24 Ibid., chapter 3, p. 25. 
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nominated site: 

14 
u(x1, x2, ... , x14) = 121 - 1/200 I: Ki Ci (xi) (2)25 

i=l 

The parameter K in the above equations is the weight of an attribute. Group 
3 of the DOE task force assessed this parameter to show the relative importance of the 
attributes. Since the DOE did not include all stakeholders in the evaluation and 
decision process, a reluctance by the public to accept DOE conclusions has occurred. 

Further, some of the weights the DOE assessed are simply not convincing. 
Table 15 shows that the weights for attributes X and x are 1 and 4. These values 1 2 
indicate that the life of a repository worker is worth 1/4 of the life of a person not 
working at the repository. The DOE does not explain the logic underlying its 
assignment of this value. The weights for attributes greatly influence the evaluation 
process and affect the results of the utility functions. An inappropriate weight will 
bias the results of the evaluation; an indefensible weight could diminish the strength 
of the MAUA evaluation. 

Assessing and Aggregating Values of the Attributes 
The scores assigned to each nominated site in the postclosure analysis were 

based on the estimation of "the cumulative radionuclide releases that would occur 
from a repository at that site under each...[scenario]."26 The scores were then 
converted into utilities. The expected utilities of the 15 scenarios were multiplied by 
the probability of each scenario and aggregated into an overall postclosure utility. 
Sites were ranked according to the aggregated values of postclosure attributes (table 
16). 

Because of uncertainty about the future, limited technology, and scarce 
information, much of the postclosure analysis was based on assumptions about 
assumptions . Under such circumstances, the conclusions of a MAUA evaluation 
should be used with great care. Uncertainty is also problematic to the preclosure 
analysis. In estimating the repository cost, the uncertainty was determined by the 
DOE to be 35 percent of total repository costs (table 17).27 

Uncertainty estimates were even more difficult to derive for transportation costs. 
With the uncertainty range of -73 to +110 percent -- uncalculated by the DOE in its 
methodology report -- estimates of transportation costs would appear meaningless 
(see table 18). The DOE used a 90 percent confidence interval to determine the 
uncertainty range. These numbers are in parentheses in table 19. Such a large 
uncertainty range may affect the validity of the site evaluations, which relied 

25 Ibid., chapter 4, p. 17. 

26 Ibid. , chapter 3, p. 10. 

27 Ibid., chapter 4, p. 16. 
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primarily on base...case estimates. 
Additionally, a large uncertainty range for an estimate implies a large standard 

error. The standard error indicates the efficiency of an estimator. A large standard 
error means low efficiency. "The greater the efficiency associated with an estimation 
process, the stronger the statistical statements that one can make about the estimated 
parameters. "28 Figure 7 shows the difference between efficiency and inefficiency. A 
model that predicts with inefficiency is one with a large standard error and has a 
higher chance (plus the area of AA'CD and BB'EF) ofbeing inaccurate. A model that 
predicts with efficiency has a small standard error and its predictions are more likely 
to be accurate. 

In assessing the impact level of the constructed-scale attributes, some of the 
DOE value judgments are not convincing. For example, the socioeconomic impacts 
of the Deaf Smith site were determined to be 1.67, which may underestimate the real 
impacts (table 19). According to studies undertaken by the Texas Department of 
Agriculture, the repository site may have more adverse impacts than the DOE 
estimated.29 Under such conditions, the preclosure attributes (base-case values) may 
not be convincing and sufficient; higher estimates may be required (table 20). 

The Sensitivity Analyses 
In its postclosure analysis, the DOE conducted sensitivity analyses to examine 

assumptions about its evaluation and concluded that "the base-case ranking of the 
sites is robust in the sense of being relatively insensitive to uncertainties or value 
assumptions. "30 Nonetheless, relying on the results of base-case analysis to the 
extent that the DOE did remains questionable. Furthermore, changes in some 
assumptions may significantly change the relative scores of the nominated sites as 
well as their ranks. 

In the preclosure sensitivity analyses, the DOE concluded that 

the stability of the base...case results was examined by sensitivity analyses 
involving changes in the level of impacts, in the value judgments, and in the 
form of the multiattribute utility function itself. Within the ranges estimated 
for possible impacts, the relative ranking of sites obtained for the base case is 
totally insensitive to any reasonable changes in the level of impacts except for 

28 R. Pindyck and R. Rubinfeld, Econometric Models & Economic Forecasts 
(New York: McGraw-Hill Book Co., 1981), p. 29. 

29 Texas Department of Agriculture (TDA), A!Wculture Brief: The Texas 
Panhandle and the PrQJ>Osed Hi~h-Level Nuclear Waste Re.pository, February 1987; 
TDA, Economic Effects of a High-Level Nuclear Waste Repository: A Survey of 
Businesses in Deaf Smith. Oldham. and Swisher Counties. December 1985; TDA, 
Effects of a High-Level Nuclear Waste Repositocy on Local Communities: A Survey 
of Texas Panhandle Resjdents•Preliminary Report, February 1987; TDA, Panhandle 
Residents' Yiews of High-Level Nuclear Waste Stora&e· May 1985. 

30 DOE, Multiattribute Utility Analysis, chapter 3, p. 30. 
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costs."31 

The DOE also states that "the ranking is ...insensitive to any reasonable changes in the 
value judgments or in the form of the utility function."32 The DOE may have 
simplified the sensitivity analyses or its implications in reaching these conclusions. In 
any event, more sensitivity analyses should have been conducted. 

In the sensitivity analyses on the aggregated noncost attributes, the 
DOE concluded that the change in the impact level of the aggregated noncost 
performance measures would not change the ranking of sites (table 21).33 To reach 
this conclusion, the DOE probably conducted only a horizontal comparison of row 1 
and row 2 in table 21. If both horizontal and vertical comparisons would have been 
conducted, the results would be significantly different. If the estimates in parentheses 
were selected, for, example, the ranking of sites would be 1) Richton Dome, 2) 
Yucca Mountain, 3) Davis Canyon, 4) Deaf Smith, and 5) Hanford. It seems that the 
DOE may have oversimplified the implications of uncertainty. 

CONCLUSIONS 
The MAUA used by the DOE is systematic but contains several deficiencies 

that cannot be overlooked. 

• The interests of the major stakeholders were not fully taken into consid
eration. Only one stakeholder (the DOE) was allowed to make value 
judgments. 

• Not all major attributes were identified by the DOE because of the 
limited participation of stakeholders in the evaluation process. 

• Some of the weights of attributes are not convincing. 

• The socioeconomic impacts may have been underestimated by the DOE. 

• The results of the MAUA evaluation relied on the base-case results, 
which had a large uncertainty range. 

• More sensitivity analyses should have been conducted to obtain greater 
confidence in the results obtained. 

In addition, some errors in A Multiattribute Utility Analysis of Sites Nominated for 
Characterization for the First Radioactive-Waste Re.pository -- A Decision-Aidin~ 

31 Ibid., chapter 4, p. 36. 

32 Ibid., p. 37. 

33 Ibid., p. 27. 
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Methodology should be clarified (table 22). 
In sum, the use of MAUA for site selection should have included more than 

one stakeholder group in the evaluation; instead, important stockholders were 
excluded from the MAUA process. States and tribes, the major stakeholders, are 
entitled to 

timely and complete information regarding determinations or plans made with 
respect to the site characterization siting, development, design, licensing, 
construction, operation, regulation, and decommissioning of...[a] repos
. 34itory. 

Although the DOE solicited some views from the affected parties through the 
consultation and cooperation process defined in its mission plan, incorporation of 
these views into the MAUA evaluation process does not seem to have occurred. The 
diversity and interests of stakeholders should have been more adequately represented 
during the evaluation. 

The purpose of the MAUA analysis is to provide insights for the repository
siting problem and to suggest the most suitable sites for characterization. The results 
of the MAUA analysis ranked the sites as Yucca Mountain, Richton Dome, Deaf 
Smith, Davis Canyon, and Hanford. The discrepancy between the overall ranking of 
the MAUA analysis and the secretary's recommendation is due to the requirement that 
the Secretary's recommendation be based on a portfolio analysis. A portfolio analysis 
of potential repository sites would reflect the emphasis on considering a diversity of 
geohydrologic settings and rock types required by the NWP A and DOE siting 
guidelines. 

We conclude that the multiattribute utility analysis applied by the DOE in the 
site-recommendation evaluation is thorough and systematic. Although part of the 
evaluation appears questionable, the document does delineate most of the 
assumptions, methodologies, and conclusions the DOE used in its impact evaluations 
and decision-making system for site selection. Nonetheless, we emphasize that the 
final siting decision must include factors that are much more complex than a single 
decision-aiding methodology can quantify. 

34 NWPA, sec. 117(a)(l)(b). 
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Table 3 

Sites and Locations Identified by the Department of Energy 
as Potentially Acceptable for Repository Development 

Location Type of Host Rock 

1. Vacherie dome, Louisiana Salt dome 
2. Cypress Creek dome, Mississippi Salt dome 
3. Richton dome, Mississippi Salt dome 
4. Yucca Mountain, Nevada Tuff 
5. Deaf Smith County, Texas Bedded salt 
6 . Swisher County, Texas Bedded salt 
7. Davis Canyon, Utah Bedded salt 
8. Lavender Canyon, Utah Bedded salt 
9. Hanford Site, Washington* Basalt flows 

Source: U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, A Multiattribute Utility Analysis of Sites Nominated for 
Characterization for the First Radioactive-Waste Repositocy -- A Decision-Aiding 
Methodology (Washington, D.C., May 1986), chapter 1, p. 3. 

*Reference repository location. 
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Table 4 

Sites Proposed for Further Studies in the 
Draft Environmental Assessments 

Geohydrologic 
Location Setting and Host Rock 

1. Richton dome, Mississippi Gulf Coastal Plain, salt dome 
2. Yucca Mountain, Nevada Great Basin, tuff 
3. Deaf Smith County, Texas* Permian Basin, bedded salt 
4. Davis Canyon, Utah Paradox Basin, bedded salt 
5. Hanford Site, Washington** Columbia Plateau, basalt 

flows 

Source: U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, A Multiattribute Utility Analysis of Sites Nominated for 
Characterization for the First Radioactive-Waste Repository -- A Decision-Aiding 
Methodolo~y (Washington, D.C., May 1986), chapter 1, p. 14. 

* Site relocated prior to issuance of final EA 
**Reference repository location. 



61 

Table 5 

Sites Selected by the Department of Energy for Characterization 

Location Type of Host Rock 

Yucca Mountain, Nevada Tuff 
Deaf Smith County, Texas Bedded salt 
Hanford Site, Washington Basalt flows 

Source: U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, Recommendation by the Secretacy of Ener~ of Candidate Sites for Site 
Characterization for the First Radioactive-Waste Repository (Washington, D.C., May 
1986), p.1. 
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Table 6 

Functions and Members of the Groups in the MAUA Evaluation 

Group Functions and Members 

1 Ascertain the methodology canied out according to the 
procedure and sequence of application recommended in 
the professional literature. This group consists ofDOE 
staff and experts in decision analysis and other 
disciplines. 

2 Provide the technical judgments required for the method
ology. Six panels of technical specialists were 
established in the second group. Each panel was respon
sible for one of the following technical areas in the 
evaluations of sites: 

• Postclosure repository performance 
• Preclosure radioactive safety 
• Environment 
• Socioeconomics 
• Transportation 
• Ease and cost of siting, constructing, 

operation, and closure 

3 Provide the value judgments required for the method
ology. Four senior DOE managers in the OCRWM were 
responsible for the specification of the siting objectives, 
the verification of independent assumptions required to 
define the multiattribute utility function, and the specifi
cation of utility curves and value trade-offs among ob
jectives. 

Source: U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, A Multiattribute Utility Analysis of Sites Nominated for 
Characterization for the First Radioactive-Waste Repository -- A Decision-Aidin~ 
Methodology (Washington, D.C., May 1986), chapter 3, p. 3. 
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Table 7 

Objectives and Performance Measures 

Objective Perfo,....,,ce measure 

HEALTH-ANO-SAFETY U1PACTS 

1. Minimize worker holth effects froa1 X, : r epository-worker radiological 
radi a tion exposure at the repository fatalities 

2. Minimize public health ~ffects from X,: public radiological fatalities 
rad iat ion exposure at the repository f r Or:l repository 

3. Minimize worker health effects froa1 X,: repository- worker nonradiological 
nonradiological causes at the repository fatalities 

4. Hin imize public health effects from x.: publ ic nonradiological fatalities 
nonradiological causes at the repos itory from repository 

S. Minimize worker health effects from X,: transportat ion-worker radiological 
r adia tion exposure in waste transportati on fatalities 

6. Minimize public health effects from X,: publ ic radiolog ical fatalities 
radi a tion exposure in waste transportat ion from transportation 

7. Minimize worker health effects from X1 : transportat ion-worker nonradiologi cal 
nonradiological causes in waste fata1it ies 
transportation 

8. Hinimize public health effects from X1 : publ ic nonradiological fatalities 
nonrad ;ological causes in waste fro., transportation 
t ransportati on 

ENVIRONMENTAL IMPACTS 

9. Minimize adve rse aesthetic impacts x. : constructed scale 

10. Hini11ize adverse archaeological. X,o: constructed scale 
histori ca;l, and cultural ;.,pacts 

11. Hinimize adverse biological impacts x11: constructed sc.sle 

SOCIOECONOHIC IMPACTS 

12. Hinimize adverse socioecon0tni c ;.,pac ts x, ,: constructed scale 

ECONOMIC IHPACTS 

13. Hi ni11i ze repository costs x,,: •i 1lions of dollars 

14. Hinim;ze ~aste-transportation costs x, .. : •d 11 ions of dollars 

Reproouced from: U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, A Multi.attribute Utility Anajysis of Sites Nominated for Characterization for 
the First Radioactive-Waste Repositozy -- A Decision-Aiding Methodology (Washington, 
D.C., May 1986), chapter 4, p. 5. 
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Table 8 

Performance Measure for Adverse Aesthetic Impacts 

Aesthetic i11P&Cts in 
the affected area•·" 

0 

Ont •inor effect 

3 Three •inor effects 

4 One aajor e ffe ct 

5 1.,., ..jor effects 

6 Th ree major effects 

•11ajor effects are defined as the following: 

• The affected area contains components of the NaHonal J>arJc syste. . National 
Wildlife Refuge syst"', !qti ona l Wild &nd Scenic River syste•, National Wil
demess Preserva tion s yst"', !qtional Forest l and s , or a COOlpa,.bly signi f i
cant State resource area , or an aesthetic resource that is unique to the area. 
The locations of such cCMnponents are such that-

four or -ore key obstr"vation po ints or sensitive-receptor a re1.s within the 
resource area are on the line of sight or v ithin audibl e dist•nce of t h e 
project and/or 

- SOMe key observat ion points or sensitive-receptor ar"tas on the line of 
si ght or within •ud iblt distance of the project attract ~ny 'dsitors. 

• The locations of residencts, popu1•t.ion centers, aajor vistas. na.tural or 
cul t u ra.l 11nd..r ks. publ ic recreati on •re•s. or pt.tb1ic high"'ays a.r·e s uch th• l 
t hese po ints are on the project 's line of s ight •nd •re v ithin •vis ual set
ting t hot would significantly contrast with the project. 

• Tht locations of residences, populat.ion centers. aajor vi stas , n•tu r•l or 
cultural landinarks, public recreation areas, or pubHc highways art such that 
the project "°uld b, audible and would oceed establ ished noise c r i teria. 

0 /linor effects are defined as the following: 

• The ofhcted aru contains <001Ponents of the Nat ionol Park s yst.-, lqtiona l 
Wildlift Refuge syst"', Nat i onal Wild and Sce•>ic Ri ver syst... , National Wil 
derness Preservation systeoi, Nat ional Forest Lands, or a COOlp•rably signifi
cant Stale resource aru, or an aestheti c resource that is un i que to the area. 
The local i ons of such COllponents •re such that

fhre• or fNer key observation points or sens i tive-re cept,of" ar•as ~thin 
the resource are• •re on the line of sight or "' ithin •udible distance of 
the project and/or 

- No key observ•t ion points or sensi tive-rec.eptor areas on the line of sight 
or "'ithi n aud i ble di stance of the project attr1ict Niny visitors. 

• The loc,ations of residence s. popul 1ition cent,ers, ..jor v i stas , nation4l or 
cultur•l l•ndaarks. publ ic recreation 1reas , or public high"'ays •re such that 
these po ints are on tht proj ect•s lint" of sight but are "'ithi n a visual set
ting that would not significantly contrut wi th the project. 

• The locations of residences, popul&tion cent.ers, ujo,. vista ~. natural Or' 

cultural land.arks, public recrut ion • re•s, or public highwa ys are such that 
the project "°uld be audible but would not exceed establisheo noise cr iteri•. 

Reproduced from: U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, A Multiattribute Utility Analysis of Sites Nominated for 
Characterization for the First Radioactive-Waste Repository -- A Decision-Aidin~ 
Methodolo~ (Washington, D.C., May 1986), chapter 4, p. 7. 
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Table 9 

Performance Measure for Adverse Archaeological, Historical, and 

Cultural Impacts 

IWtpacts on historical pr'Operties in the affected area• 

0 There are no ia'lpacts on any significant hi storical properties 

One historical property of ujor signific•ncf' or five h i stori
cal properties of l"linor significance are subjected to adverse 
iinpacts that are 11tini1nal Or' ~nabl e to ~;ligation 

2 Two h;storical properties of aajor significance or ten histori
cal proper ti es of •i nor s ign1 f i cance are subjected to adverse 
i1tpacts that are •inil'al or amenable to mitigation 

3 Two tdstor"ical properties of inajor signif;cance or ten histori
cal properties of minor significance are subj ected to adverse 
i l'lpacts that are -ajor and cannot be adequately initigated 

4 Three his torical properties of ,,..jor significance- or 15 histod 
c•l proprrties or •dnor slgni ricance 4re subjected to adverse 
impacts that are major and cannot bt adtquottly mitigottd 

Four hi stoclc•l properties or tnajor significance- or 20 hi stori
cal propert i es or • inor s ignificance 4re subjr cted to adverse 
i•pa c ts that are 111jor and unnot bt adtquat•l y 11i t igaltd 

• Tht porformance ••asurt is defintd by the following : 

• Histprical property of •inpr s ignificance : A historical property th•t is 
of local or restric t.ed s ignificance. but does not wet the cr i te ria of sig
nificance for the Not i onol Register of Historic Phcts (t.g., • homtstud 
or miner's cabin that is of locial importance but does not mtet the cri ter la 
of the National Register: an archarolo9ical site- tha t is reprrsentativt of 
a pe riod of ticne foe ...hi ch there art...,,,, t••"ples). 

• Hi~tpcica1 p rgpccty of •Aipr s j gnificanct : A h i stor ical property that meets 
the criteri a of s i gn i fica:nct for the Nat ; onal Register of Histor;c Placrs 
(e.g . , f i rst town hall in a corrwnunity; cave sitrs representative of an 
Indion peoplt at one stag• of thtir history; a Civil Wor battlef ie ld) or a 
religious site highly valutd by an Indian group ( e . g. , an Indian burial 
ground). 

• Hinjul j!!!pacts : I11pacts that 11ay alter the historical properly, but will 
not change its integrity or i ts s i gnifi cance. 

• Haipc jeoacts: !11pocts that change the intt9rity or th• significance of 
the historical property. 

• Aincnablc tg •jtigatign: The character of the histori cal p roperty is such 
that i t is possible to fllitigate adverse i mpacts~ reducing ll'lajor i1npacts lo 
minor or eliminating adverse impacts (r .g., il'lpacts on an archaeolo9 l ca.l 
site that is significant because of th• data it contains can be mit i gated 
by excavating and analyzing those data: subsurface situ loc at~ with in the 
controlled area aay be protected under agrtt.,.nts 111de to guarantu that 
thty vill not be disturbed; a historical sit,• can be adequately protected 
frOll vandals by erect ing physical bard ers) . 

• Not amenable to mit!aatjpn: Tht charaher of the historical property is 
such thot i•pacts cannot be adequately 11i ti gated because the value depends 
on the relationsh i p of th• historical properly to its envi co,,.,.nl (e.g., a 
hisloriul property of relig i ous signHic1nce ; a histori cal property that 
has v1lue be yond the data contoined; an archatological site that is too 
complu for ad equott ucavalion given state- of-the-art techniques). 

Reproduced from: U.S. Department of Energy, Office of Civilian Radioactive Waste 
Manage~en~, A Multiattribute Utility Analysis of Sites Nominated for 
Charactenzatton for the First Radioactive-Waste Repository -- A Decision-Aiding 
Methodology (Washington, D.C., May 1986), chapter 4, p. 8. 
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Table 10 

Performance Measure for Adverse Biological Impacts 

I111pact ltvtl Biological impacts in tho afftcttd aru 

O No d....age to sptcies 01" plants or "ildlift that are duirabl t, 
unique, biolog;cally sensitive. or end•ngered or to •ny biologi
ca l resource areas that provide habitats for such speci es. 

Damage to. or destruct;on of. individua ls of desira.ble species or 
portions of biologica l resource areas that provlde habitats for 
the species, but such species or resourc e areas are nonuniqve , 
nonsensi live, nonendangered. c)nd c°""'°n throughout the regi on . 

2 Biologically sensitive speci es or resource areas ar• in the af
fected art• . The da.Nge to, or the destruction of, individua ls 
of these sensitive species or portions of such resource areas 
dots not thrHttn th oi r 'fgional abundanct. Other affocted bio
logical resources are not vni que in the rtgion. 

Threatened and endangtred ( T&El species and/or habi tats for T&E 
species are in the affected a rea . fhe damage to, or the destruc
tion of, indi..-idua ls of the T6.~ spedes or portions of the h•bi
tat does not threaten their re9 i ol"lal abundance 

or 

8iolo9; ca.lly sensitive species or resource areas are in the af 
fected area . The d.-.ae to. or the des truction of, indl..-iduals 
of these Str\S i t i ve spe( i es or portions of such resource areas 
th reatens their regi ona1 abundance. 

Other affected biologica l resources are no t unique in the region . 

4 Th r ea tened or endangered s pecies and /or hab itats for f&E s pecies 
art in the affoctod area. Tho da.,age to. or tht destruction of, 
individuals of thit T&E sped e s or portions of the habitats does 
not threaten the ir regional abundance 

and 

8iologic1lly sensitive spedes or resource areas are 1n the af
fected area. The dMage to, or the destruction of, indivi duals 
of ttiese sensitive species or pof"t; ons of such resource areas 
threatens their regional abundance- . 

Other affected biological resource s are not unique in the region . 

Threatoned and tndan gered ( T&E ) species and/or habitats for T&E 
sptci es are i n tho a ffecttd arta. The da..agt to, or the destruc
t ion of, indi..-iduals of the T&E species or port ions of the habi 
tats threatens their regi on•l abundance 

and 

8 i olo9i ca lly sensi tive sptcies or ,.esource areas are in the af
fected are1. The- dam1ge to. or the- des t ructi on of, individuals 
of these sensitive- spe cies or portions of such resource areas 
threatens their r egion•1 •bvndance. 

Other affected biolo9ic•l re-sources are unique in the region. 

Reproduced from: U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, A Multiattribute Utility Analysis of Sites Nominated for 
Characterization for the First Radioactive-Waste Rta><>sitmy -- A Decision-Aiding 
Methodology (Washington, D.C., May 1986), chapter 4, p. 9. 
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Table 11 

Performance Measure for Adverse Socioeconomic Impacts 

Socioecono..ic i1tpacts in the •ffected area• 

In.....,igrating population of 2000 persons is dispersed over a broad region 
with a population of 100,000 . The public infrastructure• is adequate 
for repos i tory-,.e1i-ttd gro"'th. Tht transporlat ion inf rastruclurec •nd 
the housing supply are also adequalt. 

Becauu of the large population base and diverse lifestyles, values, and 
social st ,.uctures, social disruptions are not expected. 

Direct and indirect eeploy•ent of 1500 persons dur ing repos itory oper
ation, in a region with a total H1plo,..ent of 60,000, is not expected to 
lead to the economy of the aru bec.,.,i ng overly dependent on the reposi 
tory. 

Repository acth·;U es art not inc0tnpatibl1 .. ith eidsting land uses, 4 

and no adve rse i1np1icts on ..,ater ,.esources are expecte-d. 

All land i s State or federally owned. and no co-ercial, res idential. or 
agricultural displac-nt i s expected. 

tn.....igrating population of 5000 persons is dispersed over an area with a 
population of 50,000. lloderale upgrading of the public infra
structure• and of the t,.•nsportatlon infrastructure< is required to 
o.ccommodate repository-related growth in the affected area. Moderate (2 
percent) increase ; n housing suppl 'f is required to •cconnodatt growth. 

Dospite the expected population growth, in..... i grants have l iftstyles and 
v•lues th&t a re expected to l'latch those of curr·tnt res;dents; Njor 
social disruptions are not expected . 

Direct and indfrect H!ployMent of 3000 persons during repository optra
tion in a region "ith a total eeplor-ent of 30,000 and a OIOderately 
diverse economy is not oxpectd to lead to a disruption of existing busi
ness patterns and tconomic dependence that cannot bf avoided by applying 
standard economic-planning tneasures. 

Repository activiUes are not inco•patible with existing l"nd uses ,• 
and no adverse i.,pacls on "ater resources are expected. 

One-qu•rter of the land ;s pdvately owned, "nd ainiql CC)lll!ftercial, r-tsi
dential, or agricultural displac-nt is expected. 

2 In....igrating population of 5000 persons is concentrate d in a few C0111
11Unities in an area with a population of 50,000. ~jor ups:•ading of the 
public inf rastructure• and of the tr•nspor-tation infrastructurec is 
required to acc°""'odate repository-related gro..th in affected c°"""uni
ties. A 10-percent increue in housing Is also expected. 

Hore than a quarter of the residents have 1i festyles and val-.es that are 
unlikely lo match those of in-<11igrants. 

Direct and indirect employment of )000 dudng repository optrat•on in a 
region with a total einplor-ent of ~0,000 and a 110derately diverse econ°"'y 
is not expecte d to l ead to a disruption of ex;sting business patttrns 
and econ.,.ic dependence that cannot be avoided by applying standard 
econo.i c-.pl1.nni ng measures. 

Reproduced from: U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, A Multiattribute Utility Analysis of Sites Nominated for 
Characterization for the First Radioactive-Waste Repository -- A Decision-Aiding 
Methodology (Washington, D.C., May 1986), chapter 4, p. 10. 
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Table 11 

Performance Measure for Adverse Socioeconomic Impacts 
(Continued) 

I11pact 1eve1 Socioecon..ic inputs in the affected aru• 

z 
(continued) 

3 

4 

Repository activities a.-. s .....llat i ncompatible with existing land 
uses . 4 and a inor imtpacts are e•pec ted; • inor divers ion of "'•ter 
resources from other acthdt ies is also e xptctfd. 

Half ·or the land is privately owned, and c-rcial, residential , or 
agdcultural displac-nt is expected. 

ln-aigrating population of 10,000 pe rsons is concentrated in a few c-
11Unities within an area with a population of 10.000. llajor upg rading of 
the public infrastructure• and of the transporhtion infrastructure• 
is rrquired to a cc°"""'date repository-related growth in affected c-
munities. Considerable nev housing (a 75-;percenl increa.se) is also 
opectH. 

Affected c.,_..nities have h0010geneous lHestyles. values. and social 
structures that do not eatch those of the in~igrants: conflict between 
current and new residents is expected. 

Direct and indi rect H1plo)'111tnt during repository operation of 5000 per
sons in a region with 5000 t•ployees is ..peeled to disrupt exist ing 
bu\iness patterns and to lrad to substantial econ0<0ic decHne after the 
c.,.,pletion of waste-...plac-n t operations. 

Negative i.-p•cts •re e•pect.~d on ••isling l and uses, 4 and •inor diver
sion of water resources fro- other act ivities is expected. 

All land is privately owned. and c.,.,.ercial, resident ial, or agdcultural 
displace.,ent is opected . 

ln-.igrating population of 10,000 ptr"sons is concentrated in .i few co-
01Unities in an areo "ith a popuhtion of 10,000. llajor upgrad;ng of the 
public infrastructu,.e19 and of the tra"spo..-tation infrast..-uclurec is 
required lo •CCOMIBOdate reposi tory-relaled growth in the affected cOM
ftUni ties. Conside,.able ne"' housin9 (a 75-percent increase) is also 
opected . 

Affected c-nitiu have h0to0geneous lifestyles, values. and social 
structures that do not ..atch those of the in... igr•nts: conflict between 
curr"ent a nd ;1ew residents is expected. 

Oirtct and indi rect eeployeent during repository operatiun of 5000 in a 
region with 5000 "'f'loyees i s expected to disrupt uisting busin,.s pat
terns and to lead to substantial econo.ic decline after the- coap!~tion 
of waste-e.np1acttnent operations. 

Repository acthdties are ;nco•pat i ble wi th e-xist ing laod uses. 4 and 
negative ill\pacts are- expected; •ajor diversion of ar"ea w•te,. resourc es 
is li ke l y, resulting in i•pacts on deve lopraent in the affected are•. 

All 1._nd is pr ivately owned. and c~rcial. residential, or ._gricul t ur•l 
d i splacfflfnt is °'pected. 

•Socioeconomic impacts equiva;ent to those listed in the table. 
•The public infrastructurt includes schools: 11edical facilities ; police and 

fire services; water. sewer, and solid-waste syste.s: and rec reation facUities . 
c The transpor tation infrast ructure includes roads, public tr•nsporta tion 

facilities. and the like. 
411 Ec..,,les of existing l and uses are •gricultural and residential uses, uses 

related to touri5'111. and uses rel ated lo local recreation. 

Reproduced from: U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, A Multiattribute Utility Analysis of Sites Nominated for 
Characterization for the First Radioactive-Waste R~pository -- A Decision-Aidin~ 
Methodoloi:y (Washington, D.C., May 1986), chapter 4, p. 11. 
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Table 12 

Potentially Significant Scenarios 

Scenarios Description 

1 Nominal case (expected conditions) 
2 Unexpected features 
3 Repository-induced dissolution of the host rock 
4 Advancement of a dissolution front 
5 Movement of a large fault inside the controlled area 
6 Movement of a large fault within the repository 
7 Movement of a small fault inside the controlled area 
8 Movement of a small fault within the repository 
9 Movement of a large fault outside the controlled 

area 
lOa Extrusive magmatic event that occurs during the 

first 500 years after closure 
lOb Extrusive magmatic event that occurs 500 to 

10,000 years after closure 
11 Intrusive magmatic event 
12 Large-scale exploratory drilling 
13 Small-scale exploratory drilling 
14 Incomplete sealing of the shifts and the repository 

Source: U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, A Multiattribute Utility Analysis of Sites Nominated for 
Characterization for the First Radioactive-Waste Repositoxy -- A Decision-Aiding 
Methodolo~ (Washington, D.C., May 1986), chapter 3, p. 9. 
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Table 13 

High, Base-Case, and Low Scores for Sites and Scenariosa,b 

Q1xjs i:iOXQDC 12Hf Sllitb0 Bi 'bti2D ggmc !!ilofacl• X1.1,s:1 tts11.u1t•i De 
Scenario4 0-10 10-100 0-10 10-100 0-10 10-100 0-10 10-100 0-10 10-100 

10 10 10 10 10 10 10 10 10 10 
10 10 10 9 10 10 8 7 10 9 
8 8 8 7 8 8 4 4 s s 

10 10 10 10 10 10 10 10 10 10 
2 9 9 8 8 9 9 6 6 8 8 

s s s s 6 6 2 2 2 2 

3 NC NC NC NC NC 

4 NC NC NC NC NC 

10 10 
s NC NC NC 7 7 NA 

3 3 

9 9 
6 NC NC NC 6 6 NA 

2 2 

NA NA NC NA NA 

8 NC NC NC NA NA 

9 NA NA NA NA NA 

7 9 
10a NC NC NC NC 2 7 

0 3 

7 10 
10b NC NC NC NC 3 7 

0 2 

11 NC NC NC NC NC 

10 10 10 10 10 10 
12 9 9 9 9 8 8 NC NC 

6 6 6 6 4 4 

13 NA NA NA NA NA 

10 10 10 10 10 10 10 10 
14 10 10 10 9 10 10 7 7 NA 

8 7 7 6 7 1 3 3 

Reproduced from: U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, A Multiattribute Utility Analysis of Sites Nominated for Characterization for 
the First Radioactive-Waste Repositmy -- A Decision-Aiding Methodology (Washington, 
D.C., May 1986), chapter 3, p. 17. 

8Key: NA=scenario judged by the DOE to have an insignificant effect on releases; 
NC=scenario judged by the DOE to be not credible. 
bIJigh scores are more desirable than low scores. 
cine numbers 0-100 and 10-100 represent 0 to 10,000 years after closure and 10,000 to 
100,000 years after closure, respectively. 
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Table 14 

Correspondence Among Scores, Releases, and Utilities 

R~lHsts • Utility 
Score (y, . y ,) (U,, U,) 

EARLY PERIOD: 0 to 10,000 YEARS AHER CLOSURE 

10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

LATE 

10 
9 
8 
7 
6 
5 
4 
3 

2 .09 
2 
1 
0 

0.0000 100.00 
0.0001 99.99 
0.0003 99.97 
0.0010 99.90 
0.0032 99.68 
0.0100 99.00 
0.0316 96.84 
0.1000 90.00 
0 . 3162 68.38 
1.0000 o.oo 
3.1623 -216.23 

10.0000 -900.00 

PERIOO: 10,000 to 100,000 YEARS ArTER CLOSURE 

0.0000 
0.0010 
0.0032 
0.0100 
0 .0316 
0 . 1000 
0.3162 
1.0000 
3.1623 
9.0000 

10.0000 
31.6228 

100.0000 

100.00 
99.99 
99.96 
99 .89 
99.65 
98 .89 
96 . 49 
88.89 
64.86 
o.oo 

- 11. I ! 
-251. 36 

-1011. 11 

Reproduced from: U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, A Multiattribute Utility Analysis of Sites Nominated for 
Characterization for the First Radioactive-Waste Repository -- A Decision-Aiding 
Methodology (Washington, D.C., May 1986), chapter 3, p. 24. 

aMultiple of EPA limits for the first 10,000 years after repository closure. 



Table 15 

The Estimated Values of Parameters in the Mulitattribute Utility Function 

l•act ran1c 
lowest Ht1ht:st 
level llvel 

Y1lut: 
tr1deoff IC 

Utl)Br·flJC)Ct1oa COllQMCOU 

Comoonent cUsut \ l tty ft.lif\Ct '°" C 

10 •• 
10 •• 

100 

10 

•• .. 
10 ., 
10 •• 
10 •• 
20 •• 

C, (0) • 0, C,( l);l, C1UJ•6, Ce(l)•9, 
C1(t) • ll, C1(S)&61, ( 1(6) • 100 

4000 19,0CC 

0 . 2 

0 ') 

C1o(O) • O, C10(1l•l2, C10(2) • 2l, 
C1olll • S6, C1o( t )•7I, C1015)•100 

C11(0) • 0, C,i(l)=-4, C11 (2J • t0 , 
C1 dl) • 1&, C11(t)•tO, C11($)•I OO 

C11(0) • 0, Cu( I)•&, Cu(2)•20, 
C11lll • 60, C.,(tl•IOO ... 

200 4200 ••• 

X1 a reposuory-worker r1dtolo1tcal 
htalHlts 

X1 s pubHc radtolo1tcal htaltths 
fr~ nposttor7 

x, 1 r t p.osttory-wor·ker non
r1dtolo1tcal hU.lHhs 

x. • publ tc nonr1dtolo1tcal 
htalHhs free rtposHory 

Xs • transPortatton-worker 
radtoloe tcal htalHhs 

l a • wbHc ndtoloetcal ht1lHt11 
frOIA tonsportatton 

x, • transportat ton-worker non
radlo\ogtcal htalltlts 

Xa .11 p1.1bltc nOl\radtol o1 tca1 
fataltttes ''°"transportation 

X10 • arch1eolo1tcal. etc •• t110acts 

x,, s btolo1tcal hnoacts 

X11 111 soctotCOnoM1C h'CllCts 

Xu • reposttory cost (•tlltons or 
dollars) 

X1" s tt"1nsporut.ton cost (•tlHons of 
dOlllr$) 

Reproduced from: U.S. Department of Energy, Office of Civilian Radioactive Waste Management. A Multjattribute 
Utility Analysis of Sites Nominated for Characterization for the First Radjoactiye-Waste Repository -- A Decjsion-Aidin~ 
Methodoloe;y (Washington, D.C., May 1986), Chapter 4, p. 19. 
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TABLE 16 

Results of the Postclosure Analysis 

YUCCA RICHTON DEAF DA VIS HANFORD 
MOUNTAIN DOME SMITH 
CANYON 

Overall Rankings 4 2 3 1 5 

Source: U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, A Multiattribute Utility Analysis of Sites Nominated for 
Characterization for the First Radioactive-Waste Reyository -- A Decision-Aiding 
Methodology (Washington, D.C.: May 1986). 
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Table 17 

Repository Cost Estimates 
(In Billions of 1985 Dollars) 

Cost c•te90ry D•vis C•n7on Duf $.ith Richton !Unford Yucc• Hount.in 

Oevelopooent •nd 
ev•lu•tion 1.6 1.6 1.6 l.6 1.S 

Construction 
Surface 1. 7 1.2 1.2 0.9 0 .8 
Under'1jround ~ ~ _JW .J...l ~ 

Subtot.l 2.S 2 .0 1.9 2.2 1.2 

Oper•tion 
su..hce 3.1 2.7 2 . 6 3.6 3.0 
Underground 
Wute p•chge 

1.9 
-1.D 

2.0 
-1.D 

1.7 
-1.D 

4 .0 
..LJ 

1.2 
~ 

Subtot•l 6.0 S.7 S.3 8.9 4 . 7 

Closure •nd 
deconnisslonlng 

Surface 0.2 0.1 0.1 0.1 0 . 1 
Underground ...Ll ...Ll ...Ll ...Ll ....D....A 

Subtot•l 0.3 0.2 0.2 0.2 0.1 

Tot•1 
Oevelo....nt •nd 

ev•lu•tion 1.6 1.6 1.6 1.6 l.S 
Surf•ce s.o 4.0 3.9 4.6 3 . 9 
Underground 2.8 2 .9 2.S S.4 1.6 
Wut. p•ckage -1.D -1.D -1.D .J...l Ll 

Tot•l 10.4 9 , 5 9. 0 12.9 7.5 

Unc ertainty b•nd 
-351 6.8 6.2 5.9 8.4 4.9 
+351 14.0 12 .8 12. 2 17 .4 10.1 

Reproduced from: U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, A Multiattribute Utility Analysis of Sites Nominated for 
Characterization for the First Radioactive-Waste Repository -- A Decision-Aiding 
Methodology (Washington, D.C.: May 1986) appendix F, p. 54. 
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Table 18 

Total Transportation Costs 
(In Billions of 1985 Dollars) 

Site Total Transportation Cost (range) 

Richton Dome 0.97 (0.26 - 2.04) 
Deaf Smith 1.12 (0.30 - 2.4) 
Davis Canyon 1.2 (0.33 - 2.6) 
Yucca Mountain 1.4 (0.38 - 2.94) 
Hanford 1.45 (0.39 - 3.04) 

*Uncertainty band -------------------------------------------------(- 73% - +1l0%) 

Source: U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, A Multiattribute Utility Analysis of Sites Nominated for 
Characterization for the First Radioactive-Waste Repository -- A Decision-Aiding 
Methodology (Washington, D.C.: May 1986), appendix F, p. 62. 

*Calculated by the author. 



Table 19 

Base-Case Estimates and Ranges of Site Impactsa 

'•rtor'Wlilntt •.sure Rtchton DON out S.lth Oa•U C1n1on Yucca Kounta'n Hantord 

1 , • reposttorr-worktr 
rad,olo1tc1 l hU.1ttHs 

l ( <1-0 l (cl-• l l (<1-t) 4 ( <1-9) 9 U · 11) 

x> • MHc rutolot\Cll o.7 co.>-1.51 0 . 5 (O. l·l) cO .I (<0 . 1-0 . l) (0.1 (<0.1·<0.1) 0 . 7 cco.1-1.51 
ht•Ht•cs f ro- rtposHory 

1, • r1posttor1·•or·ker non
raotolot tcal hUlHtes 

n c 17· 1'> 1' (19-19) n c '7· l6> 11 ( U-14) 4l Ul -U) 

x • . publ\c nonradtolo1 tcal 
faUHttts ''°"' reposttory 

0 (0-0) 0 (0•0) 0 (0 -0) 0 (0-0) 0 (0 · 0) 

If:\ s transportat ton·worker 
radtoloo tcal fataltttts 

o.n co -0.111 0.6• (0-0.90 ) 0. 7l (0- 1.0) 0.11 (0-1. 1) 0.9 (0- 1.l) 

•• • put>l tc r1dtoloetul 
htaHUu frOtA 

l.• c o - l . • > 1.9 co-• . 1 > l . S (0 -4 . 9) 4.1 (O-S .71 4. l (0 · 6 . 1) 

tr1nuortu ton ... tr1nuorut '°" ·worker 1.l (0 . 6 - 1 . 1) 1.6 (0. 7l l . 6) 1 . 1 (0.96 l.C) 1 . 5 (1.1 ...0) z . 7 ".l-4.l) 
nonr1ototo11u.1 
hultths 

x, • pubHc nottr1dtolo1tc1 l 5 . l U.•·1 . 5) 6.7 (l , l·IO.IJ I . • U . 9-U. 5) 10.1 c•.1-16. 4> 11.0 CS·l>.71 
hUlH\ts frOlll 
vansporut ton 

• • • auth•t tc t•acu 
• (1·5) • (J-5) 6 (6 · 6) • (1·5) I ll · ll 

110 • 1 rchuolo1tu1. Mstortu.1 
and cultural tinp.clS 

0.5 (0·1) I CO· l.5) l C l . S-$1 l (1-l.5) 0.5 (0 . S· )) 

1 11 • btolo1tcal tll!IC)acu 
l .61 ll· l.S) 2.n c1. s - i1 l.5 (l.67• 4.5) ( 1-1.67) 2 . n n -i.s1 

x 0 • socto1con0111'c tMPICU 
l (1·1) 1.67 (1-1) l (l.ll·I) 0.67 (O.ll · ll o.n 10 -0 . 611 

X11 • rt~Stlory cosl 
C•llllons of dollars) 9000 (SIS0-12, ISO) 9500 (6175-12,825) 10. •oo (676o- 14 ,040) 7500 (..75·10, US) 12,900 (lll5•17,41S) 

tu • tr1nsporlllton cosl 
(•\lHons of dollar·$) '70 U60 · 20• 0) 1120 UOO·USO) 1140 ( U0 · 2'00) 1400 010· 2940) 100 ( l90· l040) 

Reproduced from: U.S. Department of Energy, Office of Civilian Radioactive Waste Management, A Multiattribute 
Utility Analysis of Sites Nominated for Characterization for the First Radioactive-Waste Reposjtocy -- A Decisjon-Aidin& 
Methodoloey (Washington, D.C., May 1986), chapter 1, p. 3. 

a Ranges are given in parenthesis. 
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Table 20 

Ranking of Sites Suggested By the Aggregated Values 
of Preclosure Attributes (Base-Case Values) 

Informative Yucca Richton Deaf Davis Hanford 
Categories Mountain Dome Smith Canyon 

Health & safety 4 1 2 5 5 

Environment & 
socioeconomics 2 4 3 5 1 

Costs 1 2 3 4 5 

Non costs 2 4 3 5 1 

Overall ranking 1 2 3 4 5 

Source: U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, A Multiattribute Utility Analysis of Sites NQminat~d for 
Characterization fQr th~ First RadiQactive-Wast~ Re~QsitQQ'. -- A DecisiQn-Aiding 
MethOOology (Washington, D.C.: May 1986), chapter 4, p. 35. 
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Table 21 

Sensitivity Analysis on the Aggregated 
Noncost Performance Measures* 

(With the Cost Factors at Base-Case Level) 

Impact Richton Deaf Davis Yucca Hanford 
Level Dome Smith Canyon Mountain 

High a 10,445 (11,111) 12,200 9,211 14,588 
Lowa 10,045 10,704 11,847 8,957 14,407 
Highb 11,515 12,341 13,560 (10,751) 16,178 
Lowb (9,335) (9,884) (10,931) 7,937 13,347 

Source: U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, A Multiattribute Utility Analysis of Sites Nominated for 
Characterization for the First Radioactive-Waste Repository -- A Decision-Aiding 
Methodology (Washington, D.C.: May 1986), chapter 4, p. 27. 

*The numbers in this table represent the total equivalent-consequences impacts 
(in millions of dollars) of all performance measures set at the levels indicated. 

a Except X13 and X14 at base-case level. 

bExcept X13 at base-case level. 
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Table 22 

Errors in the DOE report on its Decision-Aiding Methodology 

Page Errors 

4-23 In table 4-10, the noncost performance measure of the Hanford site should 
be 143 instead of 142 and the total equivalent impact of the Hanford site 
should be 14,493 instead of 14,492. 

4-31 The aggregate health-and-safety consequence function <;i should be 

CH(XpX2, ... , Xg) =X1 +X3 +X5 +X7 + 4(X2 +X4 +X6 +X8) 

instead of 
CH(XpX2, ... , Xg) =X1 +X3 = x5 +X7 + 4(X2 +X4 +X6 +X8) 

4-35 In table 4-21, the noncost performance measure of the Hanford site should 
be 143 instead of 142 and the total equivalent impact of the Hanford site 
should be 14,493 instead of 14,492. 
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Figure 3 

Steps in a MAUA Evaluation: A General Concept 
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Figure 4 

0 bjectives for the First Repository 
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Reproduced from: U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, A Multiattribute Utility Analysis of Sites Nominated for Characterization for 
the First Radioactive-Waste Repository -- A Decision-Aiding Methodology (Washington, 
D.C., May 1986), chapter 2, p. 4. 

Figure 5 

Postclosure Objectives Tree 
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Preclosure Objectives Tree 
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Figure 7 

A Comparison of Efficiency and Inefficiency 
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Chapter 3 

SITE SELECTION AND REGIONAL EQUITY 
Gregory L. Wortham 

ISSUE DEFINITION1 

Conflict over site selection poses the greatest threat to implementation of a 
program designed to use underground geological repositories as terminal facilities for 
high-level radioactive waste (HLRW). The Nuclear Waste Policy Act (NWPA) of 
1982 established such a program; its implementation now faces the threat of such a 
conflict. Four problems have marked the the beginning of site-selection conflict 
under the NWP A: 

• public concerns unaddressed during the early site-selection process, 

• agency postpOnement of the site-selection process for a 
congressionally mandated second repository, 

• concern for attaining equity in HLRW management and disposal 
policy, and 

• the recent suit involving the monitored retrievable storage (MRS) 
facility. 

Most importantly, the current conflict may add the NWPA program to the 
series offailed federal policies on nuclear waste management and disposal identified 
previously as "the background against which states express fears about impacts and 
equity and from which states measure current federal efforts. "2 Failure of the NWP A 
because "of what states [and Indian tribes] perceive to be low federal competence and 
poor responsiveness to states' needs"3 would dissolve public credibilty in the federal 
government's ability to resolve the nuclear waste issue, perhaps irreparably. 

This chapter develops a model for revising the site-selection process. The 
strength of the proposed model lies in its call for development of a comprehensive 
management and disposal system for HLRW. The synchronized development of all 
system elements will achieve 1) regional equity, 2) public acceptability, and 3) timely 

1 The arguments and policy insights in this chapter were developed and/or 
refined by Norma Gonzalez. 

2 U.S. Congress, Office of Technology Assessment (OTA), Manaeine the 
Nation's Commercial Hiw-Level Radioactive Waste (March 1985), p. 177. 

3 Ibid. 
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implementation of the waste disposal system. The model was developed on the 
premise that a national management and disposal system for HLRW should be 
emplaced with continuous and substantive participation of states and Indian tribes 
during site selection. 

BACKGROUND 
The nuclear power industry in the United States faces serious challenges in the 

years ahead. Lower demand for electricity than projected at the start of commercial 
plant construction, increased environmental regulation, and routine cost overruns 
continue to diminish the profitability of using nuclear energy to generate electricity. 
However, over the last 43 years, the biggest threat to the commercial use of nuclear 
energy has been an inability to resolve the issue of high-level radioactive waste 
disposal. 

The Nuclear Waste Policy Act of 1982 formulates the federal government's 
most recent HLRW disposal policy. The NWPA mandates that the United States 
Department of Energy (DOE) emplace a management and disposal system utilizing 
two underground geological repositories as terminal facilities for HLRW. By late 
1984, the DOE had narrowed its search for the location of the first repository to three 
sites. However, four issues arising during the implementation process have eroded 
federal credibility with states and Indian tribes: public concerns unaddressed during 
the early site-selection process, the indefinite postponement of the site-selection 
process for a second repository, the related issue of equity in resolving the HLRW 
management and disposal issu~. and a lawsuit over siting the monitored retrievable 
storage (MRS) facility. 

Public Concerns 
The authors of the NWP A sought to establish a relationship of genuine 

consultation and cooperation between the federal government and those to be affected 
by the NWPA. The goal was to identify and resolve public concerns so the 
emplacement of a technically sound, comprehensive system for HLRW management 
and disposal could occur in a fair and politically unbiased fashion.4 To preserve the 
role of the affected parties during emplacement of the system, the NWPA requires 
public involvement in the site-selection process and creates state or Indian tribe veto 
power over the site selected. · 

The NWP A mandates federal consideration of public concerns about 
nontechnical impacts of a repository on local residents. Initial consideration should 
occur during the site-selection process as nontechnical impacts are preliminarily 
identified and measured during the preparation of environmental assessments for all 

4 U.S. Congress, House. Remarks by Morris K. Udall to Subcommittee on 
Energy and the Environment of the House Committee on Interior and Insular Affairs. 
Implementation of the Nuclear Waste Policy Act. Committee chairman speaking at an 
oversight hearing on implementation of the Nuclear Waste Policy Act in Salt Lake 
City, Utah, 98th Cong., 2d sess. (October 12, 1984), pp. 39 - 40. 
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charactelllation candidates.5 The second, presumably more substantive consideration 
of nontechnical public concerns should be part of the environmental impact statement 
on the site selected for repository development 6 

The assessments for each of the three sites selected for charactelllation contain 
extensive and specific evaluations of the technical qualities that might affect the ability 
of sites to contain a repository. However, only general evaluations were made of 
nontechnical impacts on the are~ surrounding the repository.7 In addition to the 
tardiness of public involvement during the NWP A site-selection process, the 
generality with which the DOE assessed nontechnical repository impacts has eroded 
public confidence that the federal government is committed to the principles ofpublic 
involvement it espoused in the NWP A. 

The Site:Selection Process for the Second R<(p<>Sitoty and Eqyity in 
HLRW Mana~ment and Disposal 

In May 1986, the DOE postponed site-specific activities for the second 
repository indefinitely.8 Instead, the DOE proposed to undertake activities that would 

include non-site: specific studies ofpotential host rocks, the development of 
analytical approaches for the evaluation of non-site-specific geologic settings 
in terms of long-term performance, and an enhanced program of international 
cooperation.9 

The DOE maintains that it "intends to continue with a technical program for the 
second repository"10 and that its decision 

5 Nuclear Waste Policy Act of 1982 <NWPA), PL 97-425, 96 Stat. 2201 
(January 7, 1983), sec. 112. 

6 Ibid., Sec. 114. 

7 U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, Environmental Assessment. Deaf Smith County Site. Texas, vol. 1, 
(May 1986), chapter 5, pp. 129 - 177; Environmental Assessment. Reference 
Repository Location. Hanford Site. Washington, vol. 1, (May 1986), chapter 4, pp. 
36 - 45; Environmental Assessment Yucca Mountain Site. Nevada Research and 
Development Area. Nevada. vol. 1 (May 1986), chapter 5, pp. 102 - 145. 

8 U.S. Department of Energy (DOE), Office of Civilian Radioactive Waste 
Management, Draft Mission Plan Amendment (January 1987), p. 10. 

9 Ibid., p. 11. 

IO Ibid. 
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was based on a number of factors, including declining projections of the rates 
at which spent fuel will be discharged from commercial nuclear power plants, 
progress in siting the first repository and confidence in finding suitable sites 
among the three sites approved by the President for site characterization, the 
advantages to be gained from the experience of the first repository, the 
expectation of Congressional apfiroval for the MRS facility, and fiscal 
management and responsibility. 1 

However, the non-site-specific plans the DOE has formulated for the second 
repository program simply replace the siting process of the second repository 
program with a declaration to undertake duties Congress had already assigned to the 
DOE in title II of the NWP A: 

It is the purpose of this title [first] to authorize the Secretary [of Energy]...to 
provide for a focused and integrated high-level radioactive waste and spent 
nuclear fuel research and development program, ....[to] provide an integrated 
demonstration of the technology for deep geologic disposal of high-level 
radioactive waste ....and, second, to establish [that] it shall be the policy of the 
United States to cooperate with and provide technical assistance to non
nuclear weapon states in the field of spent fuel storage and disposal.12 

In addition, the language the DOE uses to justify its siting postponement suggests an 
intent to eliminate the second repository from the NWPA program: "With a later 
decision on the siting of the second repository, a more appropriate scale of operation 
for that facility can be established."13 Although the DOE emphasizes its recognition 
that "even the lowest current projections of spent-fuel generation indicate that the 
second repository will be needed"14 

-- and that the department "therefore remains 
firmly committed to a two-repository system,"15 

-- the changes that the DOE has 
made in the original legislation have left states and Indian tribes suspicious of DOE's 
expressed commitment to the NWP A. 

Concern about the indefinite postponement and possible cancellation of the 
site-selection process for the second repository is based on what may result in the 
disregard of the NWPA mandate that "[i]n making site recommendations and 

11 Ibid., p. 10. 

12 NWPA, secs. 211 - 223. 

13 DOE, Draft Mission Plan Amendment, p. 11. 

14 Ibid. 

15 Ibid. 
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approvals subsequent to the first site recommendation, the Secretary [of Energy] and 
the i:esi?ent, ~~~ectively, shall also consider the need for regional distribution of 
repos1tones.... 

The findings of the Office of Technology Assessment (OTA) seem to have 
influenced Congress to include this provision for regional distribution in the NWP A: 
"OTA has concluded that an integrated, comprehensive commercial high-level 
radioactive waste management program would contain ...a firm commitment in law to 
develop a regional system of mined geologic repositories ...."17 

A Suit on the MRS Proposal 
Another event contributing to the erosion of federal credibilty occurred during 

a recent legal battle between the DOE and a state. The litigation involved the selection 
process the DOE used to identify the sites in Tennessee considered for development 
of a MRS facility (a possible repository-system element for which Congress directs 
the DOE to undertake a need-and-feasibility study).18 After completing its study, the 
DOE formulated a draft proposal of its plans for siting and operating a MRS in 
Tennessee. As directed by the NWPA, the DOE submitted copies of its proposal to 
the Environmental Protection Agency, the Nuclear Regulatory Commission, and the 
state in which the MRS would be located. Claiming that DOE had not complied with 
the consultation procedures that NWP A required for the siting of the MRS, Tennessee 
sought an injunction to prevent the DOE from submitting its MRS proposal to 
Congress. 

After a legal battle that lasted from February 1986 until March 1987, the 
injunction against the submittal was lifted when the U.S. Supreme Court refused to 
review the decision of the appeals court that repealed the injunction.19 Although the 
DOE ultimately succeeded in submitting its proposal to Congress in March 1987, the 
incident eroded credibility in the DOE's commitment to the NWP A. 

16 NWPA, sec. 114. 

17 U.S. Congress, Senate. Testimony of Thomas A. Cotton before the 
Committee on Energy and Natural Resources and Subcommittee on Nuclear 
Regulation of the Senate Committee on Environment and Public Works, Nuclear 
Waste Disposal. OTA project director testifying during joint hearings on nuclear 
waste disposal, 97th Cong., 1st sess. (October 5 and 6, 1981), p. 267. 

18 DOE, Draft Mission Plan Amendment, p. 39. 

19 U.S. Department of Energy (DOE), Office of Civilian Radioactive Waste 
Management, "DOE Sends Proposal to Congress for Monitored Retrievable Storage 
Facility in Tennessee," OCRWM Bulletin (April 1987), p. 1. 
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ANALYSIS 

Public Concerns 
As noted above, substantive assessment of the concerns of affected public, 

states, and Indian tribes will not occur until a site has been selected for repository 
development and an environmental impact statement prepared. Beginning substantive 
participation at such a late phase in the site-selection process appears to have resulted 
in neglect of public concerns that should have been identified during the early phases 
of the site-selection process and more fully included in the comparative evaluation of 
sites. These unaddressed concerns may have contributed to state and Indian tribe 
dissatisfaction with the sites the DOE has selected. The significance of this 
dissatisfaction lies in the possibility that the state or tribe selected to host the 
repository may veto the site selected, once again leaving the federal government with 
neither a terminal facility for HLRW nor a resolution of the HLRW management and 
disposal issue. 

The Siting Process for the Second Repositoiy and Equity in HLRW 
Management and Disposal 

One factor in the DOE postponement of the siting process for the second 
repository may have been the cost savings of a single-repository waste system over a 
multiple-repository system. Evidence of this is the concern the DOE expressed for 
"fiscal management and responsibility.1120 If this cost-savings factor unduly 
influenced the DOE in its postponement decision, the department's commitment to the 
NWP A may be viewed as highly questionable. Uncertainty over federal commitment 
to the NWPA would rest on the fact that the OTA identified this budgetary lure and 
warned against it during the formulation process of the NWP A: 

the initial costs ofdeveloping a regional system would be higher...{and may] 
lead to strong budgetary pressures ...to defer the capital costs of developing a 
second [repository] until the first has been filled .... [S]hort-term budgetary 
decisions would be dominated by the high additional capital costs of building 
a second repository, rather than by the relatively small annual savings in 
transportation that would result some years later.21 

Regional distribution ofrepositories has several significant advantages.22 The 
most important from a policy perspective is equity. By siting repositories regionally, 
those areas benefitting from the use of nuclear fuel to generate electricity bear the 
costs of disposal. Regional siting of repositories, then, should be determined by the 
fact that most nuclear power plants are located in three regions: North East, South 

20 DOE, Draft Mission Plan Amendment, p. 10. 

21 Cotton, pp. 276 - 277. 

22 Ibid., p. 276. 
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East, and North Central. 
Regional repository siting will also minimize transportation costs.23 Studies 

indicate that "both the costs and risks of transportation will increase with the total 
transportation distance."24 Additionally, a repository system that is centrally located, 
instead ofregionally located, increases the total transportation costs the program will 
. 25 
mcur. 

The use of compensation/mitigation as encouragement for states to accept a 
repository site is a controversial issue. Senators representing states not in the current 
site-selection process have recently introduced bills into Congress providing annual 
payments ranging from $50 million to $100 million for states willing to host a 
national repository (table 1). Although not formally identified as such, states see the 
DOE Superconducting Supercollider as a federal compensatory measure designed to 
encourage states to host the first HLRW repository. The Superconducting 
Supercollider project is considered the largest scientific research undertaking ever and 
the bearer of 3,000 jobs for the host state. 26 

Both examples of compensation/mitigation raise the question of cost-benefits 
distribution within the host state, and the issues likely to arise from this will likely 
resemble those in the national site-selection process. For example, were the 
compensation/mitigation monetary, the state government would have to decide what 
proportion the host community would receive. Ifcompensation/mitigation for hosting 
the repository were in the form of a project like the Supercollider, the community 
hosting the project and receiving the compensatory benefits may not be the same 
community impacted by the repository. 

A Suit on the MRS Proposal 
The commitment of the DOE to siting a MRS facility is commendable. It is 

commendable because DOE participation in a suit alleging a failure to comply with 
NWPA siting procedures indicates that it believed its siting activities did comply with 
the NWPA. Had the department not believed this, it appears unlikely that the DOE 
would have vigorously resisted the court-ordered injunction. 

From another perspective DOE commitment to the MRS is worrisome. The 
confidence the DOE has expressed for receiving Congressional approval of its MRS 
proposal may reflect an ulterior DOE policy of resorting to the MRS facility ifcurrent 

23 Ibid. 

24 OTA, p. 77. 

25 Cotton, p. 277. 

26 Michael Blumfield, "Texas Backed as Home of Supercollider," Dallas 
News, April 10, 1987, p. 2SA. 
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repository siting is funher delayed or ended by public resistance. Ifthe states were to 
suspect such an unexpressed intention, expressed DOE commitment to developing a 
MRS facility as part of a national management and disposal system for HLRW27 

might be discounted. 
If there were an unexpressed DOE intention of using the MRS facility for 

interim storage, it might indicate anticipation ofdelay in further implementation of the 
NWP A program. This delay might occur if the state or Indian tribe selected to host 
the repository should veto the DOE siting decision. The veto might be based on 
technical and nontechnical concerns, as well as suspicions about the federal 
government's commitment to siting the NWPA system. 

Such anticipation might lead the DOE to undertake strong lobbying efforts for 
securing congressional approval of its MRS proposal. If Congress approves the 
MRS proposal, the DOE may cancel the second repository to preserve the funding 
that would be expended during the second siting process. This cancellation may 
further erode public confidence in the government's ability to resolve the HLRW 
disposal issue. The combined effect of these events may result -- if additional 
incentives are not offered -- in a state or Indian tribe veto of the site the DOE selects 
under the current siting process. The DOE, then, may indeed have to rely on a MRS 
facility to store HLRW until Congress proposes another solution to the waste issue. 

The federal government must recognize the potential for a state or Indian tribe 
veto .nmy. To regain the trust of states and Indian tribes, Congress must reaffirm its 
commitment to "promoting public confidence in the safety of [HLRW] and spent 
fuel."28 

We argue that Congress should establish a comprehensive framework for a 
national repository system. It should determine the complete configuration of the 
system by evaluating disposal needs and identifying facilities that will best meet those 
needs. The comprehensive plan should provide for simultaneous siting and 
development of all system elements. Simultaneous development under a 
congressionally established, synchronized schedule will convince affected states, 
Indian tribes, and regions that the entire system will be emplaced with regional equity; 
each affected party will be willing to participate in the disposal program. 

A New Site Selection Model 
Re~onal Compact System 

To maximize participation in the siting process while maintaining efficiency, 
regional repositories should be sited through a regional compact system similar to that 
required for disposal of low-level nuclear waste. Two regions would be established: 
East and West. Those states that do not have nuclear power plants would be exempt 
from hosting a site unless a suitable site could not be found in their region. 

The western region would contain the states on the Pacific Coast and the 
contiguous states with operational nuclear power plants. The members of the western 
regional compact, then, would be California, Oregon, Washington, and Arizona. The 

27 DOE, Draft Mission Plan Amendment. p. 10. 

28 NWPA, sec. 111 (a)(6). 
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eastern region would include all the states east of the Mississippi River because of the 
number of plants in the region. Within this region, three non-nuclear states would be 
exempt from hosting a repository: Kentucky, West Virginia, and New Hampshire. 

The eight remaining states with nuclear power plants present some problems 
to a regional model divided into east and west at the Mississippi River; their regional 
assignment would balance the memberships of compacts. Bordering the western 
bank of the Mississippi River are Minnesota, Iowa, Missouri, Arkansas, and 
Louisiana -- the Mississippi Valley states. Nebraska's two nuclear power plants and 
Kansas' only nuclear plant are in the eastern extreme of their respective states, 
contiguous to the five Mississippi Valley states. Colorado, with one operational 
plant, would be assigned to the western region for the sake of equity. Since Colorado 
is contiguous with Arizona, it can be considered as part of the western region. 

Two states which currently have no nuclear power plants - Texas and New 
Hampshire - have plants under construction. Congress should decide whether or 
not these states should be included in regional compacts as states eligible for the 
repository if their plants are not completed when the search for the two sites begins. 

Regional Eqyity 
To address concerns over regional equity, Congress must consider the 

location of operational nuclear power plants. Prohibiting the passage of HLRW from 
one region into another will minimize the amount of waste being transported. 
Allowing each region to manage and dispose of the HLRW generated within its 
boundaries equitably balances the costs associated with management and disposal in a 
region with the benefits gained from the use of nuclear energy in that region. Further, 

a regional system, with several repositories operating simultaneously, could 
be less vulnerable to the effects of accidents or other interruptions than would 
a centralized system. Similarly, setting as the goal of the repository 
development and licensing program the development of two sites, rather than 
one, could reduce the potential political costs ofdelays or problems that are 
associated with the all-the-eggs-in-one-basket focus on a single site of a 
centralized system.29 

IfCongress were to determine that the MRS facility should be a part of the 
comprehensive national repository system, MRS development should be 
simultaneous with that of the two repositories. The MRS facilities should also be 
sited at or near repository sites so federal commitment to regional equity will be 
evident. 

State Role Within a Compact 
In both compacts, each state would assess potentially suitable sites within its 

borders. This will give the states total control over technical and political 
considerations regarding repository siting. Collection of the Nuclear Waste Fund 
established by the NWPA should continue. Money from the fund should be used to 
pay for siting costs incurred by the states. 

29 Cotton, p. 276. 
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During the initial phase of site selection, each state should study potential sites 
in a way that satisfies political accountability. In other words, the state should be able 
to defend the site(s) it submits for regional consideration as the most suitable within 
that state. Since the repository will be underground, attention should center on the 
repository's isolation from regional aquifers and the groundwater transportation 
network. State-nominated sites should be shown to have no adverse impact on 
regional water supply. Also, the socioeconomic impacts of repository development at 
each state-nominated site should be minimal. 

At the conclusion of state action, a single site should be submitted to the 
regional technical review board as a candidate for the repository site of the compact. 
After a site has been submitted for regional review, an environmental impact statement 
(EIS) would be formulated and submitted under the provisions of the National 
Environmental Policy Act of 1969. The collection of EIS's from each state should 
provide primary guidance to a regional technical review board. 

Re~onal Site Selection 
Following site submittals from compact members, a regional technical review 

board would be convened to select the host repository site for the region. The review 
board should focus on national/regional concerns over technical and geological 
superiority and transportation networks necessitated by each potential site. The board 
should determine the extent of transportation risks associated with each site. Regional 
assessment should focus on the geological isolation and retention charcteristics of 
each nominated site. This phase will require an understanding of the recent geological 
past and a projection of the near geological future at each potential site. The past 
10,000 years of geological activity at a site are vital in recognizing the probable 
instability or stability of a site over the extended periods of time necessary for the 
decay of radioactive waste. The potential for significant geological change must be 
addressed for every site as fully as current scientific knowledge allows. 

The states' interests should be protected by having control over the 
nomination of the one site in their state eligible for consideration. National concerns 
should be protected by the motivation of each state not to suggest a technically inferior 
site, since state officials would have to answer to their constituents if an inadequate 
site within the state were selected. From the set of sites available to it, the regional 
technical review board will choose one or more sites for nomination to the Nuclear 
Regulatory Commission (NRC) as the regional repository site. Following NRC 
certification of the site, congressional and presidential approval of the repository site 
should be required.30 

As noted above, the siting of all elements of the comprehensive national 
HLRW management and disposal system must be synchronized. Accordingly, a 
schedule ought to be established for the state site consideration and nomination 
phases; this would be the most time-consuming phase of the revised site-selection 
model. Next, a synchronized schedule should be established for the work of the 

30 Barry D. Solomon and Diane M. Cameron develop an alternative scenario 
based on the compact system for repository siting in "Nuclear Waste Repository 
Siting: An Alternative Approach," Ener~ Policy, vol. 13, no. 6 (December 1985), 
pp. 564 - 580. 
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regional review boards. Recommendation(s) would be presented by the two boards 
to the NRC on the same date, so that presidential and congressional consideration 
would yield two regional repositories and determination of the role of the MRS in the 
national system on the same target date. 

CONCLUSIONS 
Concerns over federal credibility and a perceived regional inequity in the sites 

selected for characterization, lead us to conclude that the site-selection process should 
seek to provide states and Indian tribes with substantive roles during the early phases 
of site selection and to identify and consider their concerns. The possibility of 
allowing each state and Indian tribe to control the nomination of potential repository 
sites within its boundaries should be considered. If the states and Indian tribes are 
given this control, the federal role under the revised siting process might be to 
establish guidelines for acceptable sites and to review the sites nominated within each 
region. Simultaneous development of the components of a comprehensive national 
repository system and requiring that each state, regardless of its regional assignment, 
nominate a site within its borders if it uses nuclear energy would reinforce expressed 
commitment to regional equity. 

The siting process might follow a schedule in which a cooperative effort by 
the Congress and the DOE is undertaken to outline the components for a revised 
national system by 1990. The boundaries of regional compacts could be drawn by 
1992. State site consideration, the most lengthy phase of the revised process, would 
probably begin in 1990. Site nomination by states should continue until 
approximately 1996. From 1996 to 1998, each regional technical review board 
should be formed to assess its sites on the basis of technical criteria as well as the 
transportation routes that each site would require. In 1998, the two regional boards 
should simultaneously deliver their recommendation to the NRC for certification. In 
1999, the NRC would deliver certified host nominations to the President and 
Congress for final federal approval. Construction of the national repository system, 
including MRS facilities if deemed necessary, should begin early in the 21st century. 
Operations at the repository might commence, then, by 2010. 

We conclude that siting a national management and disposal system for 
HLRW with technical integrity and legitimacy requires substantive involvement of 
states and Indian tribes during site selection. 
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Chapter 4 

INTERNATIONAL APPROACHES TO THE DISPOSITION OF 
HIGH-LEVEL NUCLEAR WASTE 

Paul Martin 

ISSUE DEFINITION 
All nations with nuclear energy programs face the unresolved problem of 

disposing of their high-level radioactive wastes (HLRW). The first section of this 
paper will examine the emerging international consensus on high-level radioactive 
waste disposal. It will look at where some of the nations that are technological 
leaders in the field are in terms of settling on a method of disposal, examine some 
international implications of the consensus, and compare methods of public 
involvement. The second, briefer section of the paper considers the international 
provisions of the Nuclear Waste Policy Act of 1982 (NWP A). The paper concludes 
with recommendations for revisions to those international aspects of the NWP A. 

I. THE DEVELOPING INTERNATIONAL CONSENSUS 
ON HIGH-LEVEL NUCLEAR WASTE DISPOSAL 

BACKGROUND AND POLICY ANALYSIS 
High-level radioactive wastes are produced as a by-product of the fissioning 

of uranium atoms in a reactor. The heat released during fission is harnessed to create 
steam, which drives a turbine and generates electricity. Because of the toxicity of 
these wastes, safe disposal requires isolation from the environment for the millennia 
that they will remain a threat to life. 

Seabed and Subseabed Disposal 
The possibility of HLRW disposal on or under the seabed has long been 

considered. Several nations currently dump low-level nuclear wastes in the northeast 
Atlantic Ocean. However, the 1972 London Convention on the Prevention of Marine 
Pollution by Dumping of Wastes and Other Matter in the Oceans contains a 
prohibition on sea dumping of HLRW and calls upon the International Atomic Enerp 
Agency (AEA) to define this material on public health, biological, or other grounds. 

Despite the prohibition, research into the ocean disposal option continues 
among several nations. The United States, in compliance with the Nuclear Waste 
Policy Act of 1982 (NWPA), is among those nations investigating subseabed 

1 Robert S. Dyer, "Sea Disposal of Nuclear Waste: A Brief History, " in 
Nuclear Waste Mana~ement: The Ocean Alternative, ed. Thomas C. Jackson (New 
York: Pergamon Press, 1981), p. 12. 
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disposal. In addition, this method is being studied by the Nuclear Energy Agency 
Seabed Working Group of the Organization for Economic Cooperation and 
Development (OECD). The Nuclear Energy Agency Seabed Working Group consists 
of the European communities, the United States, and nine other nations, two of which 
are observers. Interest in this option continues principally because of disagreement 
over interpretation of the London convention. 

The majority of those legal authorities and researchers who have ...considered 
the question have concluded that the best interpretation of the London 
Dumping Convention is that it does not prohibit disposal of high-level waste 
in the seabed, if it is conducted in an environmentally safe manner ... . "2 

Disposal in Geolo~cal Foonations 
An emerging international consensus establishes the emplacement of HLRW 

in underground mined geological formations as the safest disposal method. 3 

Underground disposal is expected to isolate radioactive wastes from man and the 
environment for a period sufficient for the decay of the radionuclides. This is 
achieved by establishing an underground geological disposal method with several 
component systems. The components of such a system would include the waste 
package, the engineered repository, and the geological setting. Together, these 
provide a set of multiple barriers to prevent radionuclide release into the human 
environment. 

The search for a HLRW disposal method is an international issue not only 
because all nations with nuclear programs can learn from each other in radioactive 
waste management, but also because their programs are directly affected by events in 
other nations.4 Chernobyl is only the most blatant example. Proliferation controls 
imposed by the United States on other nations' handling of wastes involving 
American technology or materials also illustrate the international nature of the search 
for a HLRW disposal method. 

2 Nuclear Energy Agency, Organization for Economic Cooperation and 
Development (OECD), Seabed Disposal of Hi~h-Leyel Radioactive Waste: A Status 
Report on the NEA Coordinated Research Pro~amme (Paris, 1984), p. 239. 

3 Nuclear Energy Agency, Organization for Economic Cooperation and 
Development (OECD), Geological Disposal of Radioactive Waste: An Overview of 
the Current States of Understandin~ and Development (Paris, February, 1984), p. 9. 

4 David A. Deese, "A Cross-National Perspective on the Politics of Nuclear 
Waste," in The Politics of Nuclear Waste, ed. E. William Colglazier, Jr. (New York: 
Pergamon Press, 1982), p . 63. 
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The global inventory of spent fuel is accumulating as the world's commercial 
nuclear enterprise expands. Latest projections indicate that spent fuel inventories will 
increase to 172,000 metric tons of heavy metal by the year 2000. This constitutes an 
eightfold increase in spent fuel holdings over those that currently exist 5 

Proponents of nuclear power insist that the technology to create a working 
geological repository essentially already exists. A wide range of rock types and 
potential host formations have been identified as having the properties requisite for a 
repository. These rock types include dome and bedded salt deposits, crystalline rock, 
clay and shales, basalt flows, and tuff. All countries with nuclear power programs 
are involved in the study of at least one of these geological media. 6 Research is being 
carried on singly as well as in cooperation with other nations and international 
organizations. Yet, for a variety of reasons, no nation has begun permanent disposal 
of Ill.,RW. Most countries hope to have a repository in operation by the early years 
of the next century. 

Now that the Three Mile Island incident and the Chernobyl disaster have 
entered the world's collective memory, nuclear power seems more a threat than a 
blessing. The persistence of the HLRW disposal problem has eroded the credibilty of 
governments, the nuclear industry, and the scientific community. But governments, 
the industry, and scientists cannot resolve the HLRW disposal problem if their efforts 
are not credible. In country after country, the public was long assured by nuclear 
energy advocates that safe, high-level radioactive waste disposal was a 
straightforward, uncomplicated matter. Spent fuel from reactors was to be 
reprocessed. The uranium and plutonium recovered in the process would be 
fashioned into new fuel elements, and the remaining waste would be buried in 
geological formations. Thus, countries accumulated increasingly larger volumes of 
radioactive wastes with few worries about the future. Yet today, one of the most 
controversial aspects of nuclear power is the disposal jroblem.7 Nuclear waste has 
been called "the Achilles heel of the nuclear fuel cycle." 

5 Jack N. Barkenbus, et al., "Storing the World's Spent Nuclear Fuel," 
Bulletin of the Atomic Scientists, vol. 41, no. 10 (November 1985), p. 34. 

6 OECD, Geoloiical Disposal, p. 10. 

7 Robert L. Civiak, et al., Nuclear Energy Policy (Washington, D.C.: 
Congressional Research Service, March 3, 1986), p. 5. 

8 Dorothy S. Zinberg, "Public Participation: U.S . and European 
Perspectives," in The Politics of Nuclear Waste Manaiement, ed. E. William 
Colglazier, Jr. (New York: Pergamon Press, 1982), p. 161. 
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Although many factors contribute to the complexity of the geological disposal 
option, two are most notable. First, geological disposal involves relinquishing 
potentially valuable fuels along with unwanted fission products. Second, some 
technological aspects have not been fully developed. "The technical problems of 
nuclear waste management are difficult," notes one author, "and many uncertainties 
are yet to be resolved. Consequently, the scientific community cannot reach 
consensus on several of the basic issues. "9 This lack of consensus, with the resulting 
spectacle of prominent nuclear scientists testifying both for and against particular 
waste disposal proposals, has further eroded public trust. 

Third-Party Storage/Disposal 
A country offering to accept the high-level radioactive wastes of other 

countries for storage and/or disposal is one possibility for international cooperation to 
resolve the IIl..,RW disposal problem that may develop in the future. As a supplier of 
enriched fuel and nuclear technology, the Soviet Union has long been requiring the 
return of spent fuel from its customers in Eastern Europe. Likewise, in 1977 
President Carter publicly announced that the United States would be willing to 
explore the possibility of accepting other countries' spent fuel as a way of enhancing 
nonproliferation effons.10 In 1984, the People's Republic of China expressed an 
interest in accepting 4,000 tons of foreign spent fuel over the rest of this century for 
disposal or storage, in exchange for badly needed foreign currency reserves. 11 

The possibility of third-party acceptance of spent fuel raises controversial 
questions over the rights and duties of the nations involved in the transaction. Two 
issues are particularly contentious. First is whether or not the source country 
transfers all rights of ownership to the receiving nation. Second is who should 
receive payment. This second issue rests on the perception of the nature of the 
services being marketed: third-party storage/disposal may be seen as decreasing the 
risk of nuclear weapons proliferation, disposing of unwanted waste, and temporarily 
storing a valuable resource. 

In any case, a decision to act as third-party host of foreign spent nuclear fuel 
may not be politically feasible in democratic countries. As one author writes: "[t]he 
leaders of supplying countries must cope with public opposition to accepting what has 

9 Ibid., p. 165. 

10 Joseph A. Yager, International Cooperation in Nuclear Enerey 
(Washington, D.C.: Brookings Institution, 1980), pp. 87 - 88. 

11 Barkenbus, p. 36. 
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been called other people's nuclear garbage."12 In that case, one might expect that 
only three types of countries would be willing to proffer this service: countries with a 
centralized decisionmaking structure and relative lack ofpublic opposition to nuclear 
matters; dictatorships; and third-world countries desperate for foreign currency but 
technologically underdeveloped. Source countries would probably have a great 
interest in overseeing disposal or storage standards used by countries in the last 
category. 

France 
By most accounts, France is "the Free World leader in developing domestic 

nuclear power and fuel cycle capability, marketing fuel cycle services, and exporting 
equipment, plants, and technology. "13 Because of its near-total dependence on 
foreign supplies of petroleum, France has mounted an aggressive nuclear energy 
program. By the end of 1984, France's thirty-six operational reactors were expected 
to supply nearly 60 percent of the country's total electricity production. This 
represents the highest proportion in the world. By 1990, when an additional 25 
reactors are scheduled to be in operation, nuclear energy is expected to produce nearly 
75 percent of French electricity. 

France has been reprocessing spent fuel since 1958. The French Atomic 
Energy Commission's semiautonomous subsidiary, COGEMA, handles all industrial 
fuel cycle activities. COGEMA has contracts to reprocess spent fuel for utilities in 
Belgium, West Germany, Japan, the Netherlands, Sweden, and Switzerland. Plans 
call for returning reprocessed wastes to the country of origin. 

The French plans for management of high.:level radioactive waste include 
sustained efforts to minimize waste generation rates and to recover plutonium for 
recycling; interim storage of acid high-level liquid waste (I-Il.LW) from reprocessing 
for a period ranging from five to twenty years; conversion of HLL W to borosilicate 
glass in vitrification plants and interim storage of the HLRW glass logs in air-cooled 
vaults at the vitrification plant sites; vitrification of all HLRW, providing interim 
storage for up to one hundred years for the waste glass logs in an engineered surface 
facility, then isolation in a suitable geological formation; and development of 
technology for geological disposal of HLRW glass logs and long-lived wastes in 
crystalline rock, salt, or clay formations, or under the seabed. 

As with most other European countries, the producers of high-level 
radioactive waste are responsible for paying most waste management costs. The 
government agency responsible for most aspects of HLRW disposal is Agence 
Nationale pour le Gestion des Dechets Radioactifs (ANDRA), a semiautonomous 

12 Yager, p. 91. 

13 Advisory Panel on Alternative Means of Financing and Managing Waste 
Facilities, Mana2in2 Nuclear Waste -- A Better Idea. A Report to the Secretary of 
Energy. (December 1984), appendix B, p. 27. 
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company formed by the French Atomic Energy Commission in 1980. 
Site selection for a permanent repository has been underway for some years in 

France. The country is following a program to locate and characterize a small number 
of potential repository sites. Investigations of salt, granite, and clay formations 
continue, with no preferred medium yet identified. Thirty-four possible sites for an 
"underground laboratory" have been located. It is anticipated that this facility will be 
qualified for high-level radioactive waste disposal testing by 1992 and ultimate 
storage before the end of the century.14 "The overall siting and characterization 
prognl!ll and schedule are quite similar to those specified in our Nuclear Waste Policy 
Act."15 

Public Participation 
The principle public inputs occur at the local government level, not with the 

"departments," (roughly equivalent to American states). ANDRA insists that it gives 
full consideration to the political, socioeconomic, and transportation impacts involved 
in permanent waste disposal. However, it is notable that "when the French 
government officially approves a repository site, neither local governments, public 
interest groups nor individuals can legally oppose the site selection."16 

In general, public opposition to nuclear energy seems to be markedly weaker 
in France than in most other Western nations. One author quotes a French nuclear 
official as representing the official attitude with the statement that "there is nothing to 
be gained for real informing [sic] of the public by holding controversial debates." 
The same author writes that: 

The French, by and large, are a cynical lot, as shown by the results of 
an opinion poll reported .. . in November 1979. Eighty percent of the 
respondents stated that had Three Mile Island occurred in France, the public 
would never have been told; forty percent thought that a similar accident 
probably had already occurred. 

Perhaps it is not cynicism, but rather a response to reality. The reins 
of power are held very tightly by a centralized and authoritarian administrative 
system. Decisions are made by a small number of top-level government 

14 B. de Fontreaux, et al., "La Politique Francaise De Gestion Des Dechets 
Radioactifs et Sa Mise en Oeuvre" in Radioactive Waste Manaeement. Proceedings 
of an international conference by the International Atomic Energy Agency in Seattle, 
May 16 - 20, 1983, vol. 1 (Vienna, 1984), p. 108. 

15 Advisory Panel, appendix B, p. 31. 

16 Ibid. 
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officials protected from external scrutiny. As in the United States, the 
commercial nuclear enterprise grew out of the military establishment, where 
secrecy has been the hallmark. However, it is also the standard way of 
operating in France. 

In addition, the decisions to increase nuclear production have been 
supported by and large by all the political parties, which are unqualifiedly 
pronuclear. There are few opportunities in the closed political-industrial
military system to challenge the major decisions effectively through the courts, 
which have sided consistently with the administration.17 

Sweden 
Sweden's present nuclear energy policy is the result of a March 1980 national 

referendum in which 75 percent of the public voted. In that referendum, Swedish 
voters chose a path that calls for completion and operation of 12 power stations by 
1985, which at that time provided 45 percent of the country's electricity. Thereafter, 
nuclear energy would be phased out through the decommissioning of all nuclear 
plants at the completion of their 25-year operating life or by December 2010.18 

In 1981, the Swedish Parliament established the general ground rules for 
HLRW disposal: as the producers of waste, the nuclear utilities would bear the 
primary responsibility for its safe disposal, but under state supervision. The costs of 
waste management would be borne by the utilities' customers. As a consequence, the 
Swedish Nuclear Fuel Supply Company (SKBF) was designated as the agency that 
would manage and dispose of nuclear wastes. SKBF is to open a high-level 
radioactive waste repository for operation in 2020.19 Present plans call for the 
repository to be 500 meters deep in a granite formation. By 1984, ten sites were 
under investigation. The plans establish a schedule. Studies of all candidate sites 
began in 1980 and will continue until 1990. Detailed characterizations of the best 
sites will be conducted between 1990-2000. Nomination of the preferred site and 
application for construction/operation licenses will take place in 2000. The 
repository is to receive its license between 2000-2010. Construction will occur 
between 2010-2020. The repository is projected to cost the equivalent of $5.2 billion 
in 1983 dollars. 

Once its current contract with COOEMA in France has expired, Sweden does 
not intend to reprocess spent reactor fuel. Reprocessing is not considered cost 

17 Zinberg, p. 182. 

18 G. Rundquist, "Waste Management Policy and Its Implementation in 
Sweden," in Radioactive Waste Managemenh p. 215. 

19 Advisory Panel, appendix B, p. 34. 
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effective, and the Swedes are concerned about the potential proliferation of weapons
grade plutonium as a by-product ofreprocessing. 

An intermediate spent-fuel repository was to open in mid-1985. Located 
some fifty meters below the ground with one or more water pools, this facility would 
provide up to 40 years of cool-down storage for spent fuel rods. 

The Stripa Project 
An autonomous project of OECD and the Nuclear Energy Agency, the 

International Stripa Project started in 1980 and was to be concluded in 1986. The 
project was to research a number of important aspects of HLRW disposal in 
crystalline bedrock. The site of the project is an abandoned iron ore mine adjacent to 
a granite formation in central Sweden. The countries participating countries include 
Sweden, Canada, Finland, France, Great Britain, Japan, United States, and 
Switzerland. 

Public Participation 
Swedish public participation is at the other extreme from France, allowing for 

a good measure of public participation. The 1980 public referendum, which was 
reportedly influenced by the 1979 Three Mile Island incident, underlines the 
importance of public participation.20 The local Swedish communes, approximately 
250 in all, have legislative authority to veto the siting of any nuclear reactor or 
radioactive waste management facility. This veto can only be overridden by the 
Swedish Parliament, as similarly provided in the United States' Nuclear Waste Policy 
Act.21 Notable as well in the Swedish example is the fact that the environmental 
movement "is not deeply troubling to the government, in which many officials are 
themselves environ.mentalists. "22 

United Kingdom 
Due to its North Sea petroleum reserves, the United Kingdom is almost self

sufficient in energy. In 1982, the country produced about 16 percent of its electricity 
from nuclear plants, increasing to 20 percent in 1986. The present nuclear power 
generating capacity is expected to more than double by the end of the century.23 

Great Britain presents an unusual case in this survey of foreign leaders in 

20 Zinberg, p. 178. 

21 Advisory Panel, appendix B, p. 36. 

22 Zinberg, p. 180. 

23 Advisory Panel, appendix B, p. 3. 
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nuclear technology and their high-level radioactive waste disposal programs because 
its official policy is to wait and see what other countries decide to do. Development 
ofpermanent repositories has been postponed; the government says it can rely on dry 
above-ground storage for up to fifty years. The rationale professed for this policy is 
that monitored dry storage avoids foreclosing future options that might offer 
technological or cost advantages. The Department of the Environment is responsible 
for setting standards for HLR W disposal. The waste producers, however, bear the 
responsibility for implementation of the management procedures and for financial 
provision of waste management costs.24 Consequently, in 1982 the Nuclear Industry 
Radioactive Waste Executive was established to plan and direct the future 
development ofpermanent HLRW repositories. 

Present research is investigating several options, including deep geological, 
seabed, and subseabed repositories. One author notes that "the United Kingdom is 
very tightly constrained on both the availability of potentially suitable geological 
media and the political opposition to drilling even for lab samples from the possible 
useful granite in southwest Scotland. This leaves strong potential interest in waste 
disposal at sea. "25 Spent fuel is processed and reused. The remaining waste is 
vitrified prior to placement in intermediate dry-storage facilities. 

Public Participation 
Government officials admit that one reason for delay on a decision regarding 

the ultimate disposal of HLRW is strong environmental and public opposition to the 
siting of waste facilities. These same officials admit that "their educational efforts to 
date are generally inadequate." They hope that public confidence in this field can be 
fostered by demonstrating safe disposal oflow-level nuclear waste.26 

One author writes that 

...open public debate that can affect policy decisions is often difficult to 
achieve in Great Britain, in part because of the structure of the courts and 
government, and in part because secrecy is endemic in the British system. 
For example, in the first public inquiry into test drilling for the possible 
disposal of high-level radioactive waste (Ayr, Scotland, February, 1980), the 
government forbade testimony on nuclear waste dumping and alternative 

24 G.M. Wedd, "United Kingdom Radioactive Waste Management Policy and 
Strategy," in Radioactive Waste Manaeement, p. 18. 

25 David A. Deese, "A Cross-National Perspective on the Politics of Nuclear 
Waste," in The Politics of Nuclear Waste, ed. E. William Colglazier, Jr. (New York: 
Pergamon Press, 1982), p. 70. 

26 Advisory Panel, appendix B, p. 5. 
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methods of disposal. The Scottish Conservation Society organized its own 
group...and held parallel meetings of which 99 percent of those present were 
opposed to the drilling proposals. 27 

However, G. M. Wedd of the Department of the Environment maintains that 

Under the town and country planning system in the U.K., any specific 
proposals for the construction of waste management facilities require a grant 
of planning permission. Provision is made in the system for local public 
inquiries. Thus the proposal by BNFL (British Nuclear Fuels Limited.) to 
construct THORP at Sellafield was the subject of a major public inquiry in 
1977 and of a debate in Parliament in 1978 before permission was granted. 28 

Federal Republic of Germany 
The Federal Republic of Germany (FRG) had 15 nuclear power plants in 

operation at the end of 1983, with another 12 under construction. Nuclear power 
accounted for 18 percent of the nation's electricity, and is expected to increase to 30 
percent by the mid-1990s. Utilities, which are largely privately owned, are 
responsible for all waste management activities and facilities, including funding. The 
exception is permanent disposal facilities, which are the responsibility of the federal 
government. To handle their responsibilities, the utilities formed the German 
Company for Reprocessing of Nuclear Fuels in 1977. The country depends on the 
reprocessing option, although the direct disposal of spent nuclear fuel is still being 
considered as an option. The FRG Company for Construction and Operation of 
Permanent Repositories, a public-private cooperative institution, carries out research 
and will be in charge of constructing and operating radioactive waste repositories. 

The policy of the Federal Republic of Germany is that all radioactive wastes 
are to be disposed of in geological formations, especially in salt. The country's 
program of HLRW management includes indefinite dry storage of spent fuels at one 
or more away-from-reactor (AFR) storage facilities; interim reprocessing of fuels by 
France's COGEMA; construction of one or more small reprocessing plants; and 
construction of a salt dome repository at Gorleben in Lower Saxony, the southeastern 
corner of the country. AFR storage near that site began in May 1984.29 Gorleben 
lies near the East German border, a fact which raises important international issues. 
The repository at Gorleben will be about 3,000 meters deep, with the lower section 

27 Zinberg, p. 176. 

28 wedd, p. 132. 

29 Advisory Panel, appendix B, p. 17. 
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reserved for high-level radioactive waste and the upper tiers for low- and 
intermediate-level waste. It will operate for a 50-year period. Construction costs are 
estimated at $1 billion. All facilities at Gorleben are expected to be operating on an 
industrial scale by the year 2000. 30 

The Federal Republic of Germany is not considering any other sites for a 
HLRW repository. This limitation is due not only to economic considerations, but 
also because "should the Gorleben site not qualify, it would not leave 'less desirable' 
sites to pursue."31 However, it is likely that if the Federal Republic of Germany were 
to consider other sites for a repository, they would also be in Lower Saxony because 
that is where all of the country's clay and deep-salt formations are located. 

Belgium 
By 1983, five nuclear power plants were operating in Belgium, generating 46 

percent of the nation's electricity. By 1986, two additional plants were to open, 
increasing the nuclear portion to 65 percent. Legislation providing for the 
comprehensive management and disposal of radioactive wastes was enacted in 1980. 
Responsibility rests mainly with the national government. 

Some or all of Belgian spent fuel is to be reprocessed abroad, mostly by 
COGEMA in France. A HLRW vitrification plant is to be built at Mol to treat Belgian 
and European wastes. An underground long-term storage site will be constructed for 
HLRW. An underground research laboratory, which might develop into a repository, 
is being constructed in a clay formation at Mol. Notably, the size of Belgium limits 
development of its program almost entirely to clay formations. Also because of 
geography, any possible site will be near the borders of the Netherlands, the Federal 
Republic of Germany, France, and Luxembourg. 

Switzerland 
The Swiss intend to dispose of their HLRW in a deep geological repository in 

crystalline bedrock.32 The Swiss program, like the Belgian, raises international 
concerns because the country's prime HLRW deep geological repository site is 
located near the West German border and the Rhine River. The disastrous chemical 
spill into the Rhine in 1986 points out the international sensitivities involved. 

As of 1985, four nuclear power plants were operating in Switzerland, 

30 B. Reuse, "Waste Management Policy and Its Implementation in the 
Federal Republic of Germany," in Radioactive Waste Mana~ement, p. 149. 

31 Advisory Panel, appendix B, p.18. 

32 U. Niederer, "Waste Management Policy and Its Implementation in 
Switzerland," in Radioactive Waste Manai:'.emeot, p. 207. 
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supplying about 30 percent of the country's electricity. Two additional plants were 
under construction; these would raise nuclear capability to 45 percent of total power 
production. The country's HLRW policy calls for on-site storage, a central storage 
facility, foreign reprocessing of spent fuel, and disposal of all types of radioactive 
waste in geological formations. 

Under Swiss law, the primary responsibility for waste management lies with 
the producers. Swiss utilities formed the National Cooperative for the Storage of 
Radioactive Waste (NAGRA) in 1972 to carry out nuclear waste management 
activities. NAGRA bears the responsibility of developing a plan for a deep geological 
repository under federal government supervision. The responsibility for the program 
would be NAGRA's through the sealing of the facility, at which time the long-term 
responsibility would revert to the federal government. The country intends to 
commence operating its repository by the year 2020.33 

Public Participation 
The "popular initiative" is an important institutional means of direct public 

involvement. Under the popular initiative, 100,000 citizens propose an amendment 
to the constitution and the amendment is put to a referendum. Through the popular 
initiative, the Swiss voters defeated referendum measures introduced to place 
constitutional limitations on future reactor development in 1979 and again in late 
1984. Local government also plays a role in the HLRW management program. For 
instance, all site cantons and site municipalities have the right to give their opinion on 
whether or not test drilling should be permitted. Additionally, any person living in 
the neighborhood of one of the sites can raise objections. An official of the country's 
Nuclear Safety Department comments that "the procedure is complicated and causes 
long delays but it is considered an appropriate form of public involvement which will 
pay off in the long run. "34 

CONCLUSION TO PART I 
Deep geological repositories are, by an international consensus, the best 

available means for permanent disposal of HLRW. Except for very large countries 
like the Soviet Union and the United States, most nations are constrained on their 
choice of host rock formations by the geology available within their boundaries. As 
we have seen, for example, Belgium is limited to clay formations. "Many experts feel 
that it is unlikely that Japan has any potentially suitable disposal sites for HLRW 
when all geological, topographic, hydrologic, demographic, and political factors are 
considered. "35 

33 Advisory Panel, appendix B, p. 11. 

34 Niederer, pp. 205 - 206. 

35 Deese, p. 71. 
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Such limitations, particularly on the smaller countries, provide added incentive 
for development of an international HLRW repository. However, the experience of 
the United States in trying to designate a state to host a national repository hints at the 
probably even greater difficulties that will arise when differing nationalities and 
sovereignties are involved. 

The fact that several nations are contemplating repository sites very near 
international boundaries brings up other considerations. Among these considerations 
is the continuing debate on the applicability of current international agreement on 
nuclear accident liability to a HLRW repository.36 On this question, the Deputy 
Director of the OECD's Nuclear Energy Agency has said that 

Throughout the period of operation of installations treating and storing 
radioactive waste, there is no reason not to apply the rules of nuclear civil 
liability, according to which the nuclear operator is exclusively responsible for 
compensation for the damage and must take out insurance to cover his liability 
(1960 Paris Convention). But once a disposal or extended storage site is 
closed, it may be considered unrealistic to continue the liability and financial 
security of nuclear operators for an indefinite period. One must ask therefore 
whether compensation from public funds would not afford potential victims 

. 37
better protecnon. 

As more countries approach the point where they will begin operations at their 
national repositories, the urgency of these international considerations will only 
increase. 

36 Chapter VI, "Third Party Liability and Compensation of Nuclear Damage," 
in Nuclear Energy Agency, OECD, Lon~-Tenn Mana~ement of Radioactive Wa~te: 
Le~al. Administrative and Financial Aspects. A Report by the NEA Secretanat. 
(Paris, 1984), p. 81. 

37 Pierre Strohl, as quoted in interview, "Radioactive Waste Management -
The Long-Term Institutional Issues," OECD Observer, no. 131 . (November 1984), 
p. 25. 
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II: INTERNATIONAL ASPECTS OF THE 
NUCLEAR WASTE POLICY ACT OF 1982: 

POLICY RECOMMENDATIONS 

Several options exist on possible revision to international aspects of the 
Nuclear Waste Policy Act of 1982 (NWPA). Currently, these aspects are limited to 
section 223 of the act, "Technical Assistance to Non-Nuclear Weapon States in the 
Field of Spent Fuel Storage and Disposal." The section states simply that it will be 
U.S. policy "to cooperate with and provide" technical assistance to interested nations. 
The secretary and the Nuclear Regulatory Commission are instructed to report to the 
Congress every five years on the extent of such cooperation. The secretary of state is 
instructed to solicit such cooperation on the part of other governments. 

The Department of Energy's draft mission plan for the civilian nuclear waste 
program is much more comprehensive about the extent of international activities under 
the NWP A. The mission plan lists the objectives of the international activities of the 
Office ofCivilian Radioactive Waste Management (OCRWM) as 

1) To improve the performance of the OCRWM by (a) conserving OCRWM 
resources through joint projects. (b) Securing independent reviews and 
confirmation of OCRWM data and modeling concepts. (c) Avoiding unwar
anted duplication ofresearch-and-development efforts. (d) Promoting 
international consensus on issues related to radioactive-waste management 2) 
To comply with U.S. foreign policy. 3) To fulfill the obligations of existing 
bilateral agreements and to consider other agreements that could augment the 
OCRWM program. 4) To comply with Section 223 of the Act38 

This comparison of the rClevant sections of the act and the mission plan leads to two 
conclusions. First, that Congress was deliberately vague about the exact nature and 
extent of international activities, but did wish to maintain active oversight. Second, 
that the OCRWM has a good understanding of and has made an accurate assessment 
of the possible benefits to be derived from its international activities. 

In the opinion of this analyst, the current congressional oversight provision is 
an adequate means of ensuring that OCRWM and Department ofEnergy international 
activities are sufficient It is not in our national interest to limit U.S. radioactive waste 
programs by making them subject to an international accord that would, for example, 
lay down minimum specifications for a geological repository. Like it or not, the 
United States is at the forefront of nations investigating the option of a mined 
geological repository for the disposal of high-level radioactive waste. Far from 
putting forth objections to the manner in which the United States is carrying out its 
repository program, most foreign governments seem to be encouraging and 
commending these activities. If and when the U.S. program is successfully 

38 U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, Mission Plan for the Civilian Radioactive Nuclear Waste Mana~ement 
Pro~am (Washington, D.C.: June 1985), vol. 1, p. 161. 
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implemented, other governments stand to gain, not only from the technical advances 
made, but also by being able to show their own citizens that safe geological disposal 
is a proven alternative. Criticism of the U.S. program by foreign governments is also 
unlikely because, except for Sweden, most foreign governments do not have 
provisions for public participation in their radioactive waste disposal programs that 
are in any way as extensive as those of the United States. 

The U.S. program may well lead to the world's first functioning high-level 
radioactive waste repository that might play an instructive role for the world. This 
makes it all the more imperative that the American program be carefully and 
successfully implemented. This possibility, then, may add importance to calls for 
revision to other aspects of the act. 

Nonetheless, three international issues are not adequately addressed in the act. 

Take-Back Policy 
Certainly from the point of view of the states and Indian tribes, one issue that 

should be addressed in the act is whether any functioning geological repository in the 
United States will accept high-level radioactive wastes from other countries. If this is 
an option, the repository host state and states located along transportation routes 
would bear the risks and costs associated with the transportation of this increased 
supply of waste. 

In the past, there have been calls for the United States to accept such wastes 
from nonnuclear weapons countries to advance U.S. proliferation controls. For 
example, at the opening session of the International Nuclear Fuel Cycle Evaluation on 
October 19, 1977, Presirl:ent Carter declared that 

We are also eager to help solve the problem of the disposal of spent nuclear 
fuel itself. We cannot provide storage for the major portion of the world's 
spent fuel, but we are willing to cooperate. And when a nation demonstrates 
to us your need for spent fuel storage, we hope to be prepared to accept that 

'b'li 39respons1 i ty. 

The United States has not implemented this offer. However, the Nuclear Non
Proliferation Act of 1978 does specify the procedures to be followed by the U.S. 
government in entering into any agreement to accept spent fuel from other countries. 
With limited exceptions, Congress is given 60 days in which it can disapprove any 
arrangement to accept foreign spent fuel.40 One author has speculated that "if the 
anticipated surplus of enrichment capacity occurs, enrichers might then become 
willing to buy back spent fuel to gain a competitive advantage [over their competitors 

39 Quoted in Yager, pp. 87 - 88. 

40 Ibid., p. 89. 
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selling enriched fuel], quite apart from any nonproliferation considerations."41 Thus, 
the prospect of this type of deal-sweetner could increase the willingness of the U.S. 
government to accept spent fuel from abroad in the future . 

One author has written that "wastes from other nonnuclear-weapons states 
likely to accept such a scheme add at most a doubling of the U.S. total" of the wastes 
to be disposed.42 If it is the intention of the federal government to accept these wastes 
and to dispose of them in its repository program, perhaps it should be spelled out in 
the act This would help to avoid future state-federal conflict and litigation. 

Subseabed Disposal 
Numerous nations are still investigating the feasibility of subseabed disposal 

of high-level radioactive wastes. In April 1987, the United States ceased research and 
development of subseabed disposal. The duration of the cessation is uncertain: 

...recent and projected budget limitations on research and development 
expenditures have resulted in a reassessment of this [subseabed disposal] 
program. ... DOE did not request funds for the Subseabed Disposal Program 
in its fiscal year 1987 budget. DOE's . . . OCRWM plans to conduct an orderly 
closi~~ of the project while preserving the scientific information for future 
use." 

Particularly because the choice of geological formations is limited in several countries, 
there may be more than one disposal site at sea. If so, the United States may be 
exposed to the possible threats of a polluted ocean and depleted fishing stocks, for 
example, while reaping none of the benefits. 

It may be in the interest of the United States to choose the short-range 
alternative of building a monitored retrievable storage (MRS) facility. The MRS 
would postpone the final disposal decision and allow U.S. reconsideration of the 
subseabed option. In this case, reprocessing of these high-level radioactive wastes 
would remain an alternative for some time, perhaps until reprocessing to retrieve fuel 
becomes economically viable. The United States would retain the choice between a 
mined geological and subseabed repositories. 

41 Ibid., p. 90. 

42 Barkenbus, p.34. 

43 U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, "Studies of Alternative Methods of Radioactive Waste Disposal," 
OCRWM Backwunder (April 1987), p. 1. 
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Liability 
Finally, the question of liability for leakage of radioactive materials from a 

mined repository remains. Such leakage might cross international boundaries. As 
discussed above, the question of liability in such an instance has not been effectively 
answered. 

If the United States is to open a mined repository, as specified in the NWPA, 
then it would certainly benefit from concluding an international agreement to remove 
the uncertainty of liability in the event, however unlikely, of an accident. Just as the 
present NWP A instructs the secretary of state to solicit interest in international 
cooperation, it can instruct him to call, for example, an international conference for 
the purpose of concluding such a treaty. 
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Chapter 5 

PUBLIC PARTICIPATION UNDER 
THE NUCLEAR WASTE POLICY ACT OF 1982 

Rebecca Howard 

ISSUE DEFINITION1 

To resolve the problem of management and disposal of high-level radioactive 
waste (HLRW) from commercial nuclear power plants, Congress passed the Nuclear 
Waste Policy Act of 1982. The act uses a process that relies on public participation to 
identify the possible impacts associated with repository development and to make 
legitimate, quality decisions on the underground repository program the NWP A 
establishes. The selection process for repository sites under the NWP A centers on 
cooperation with and consultation of the parties to be affected by activities under the 
NWP A. Implementation of the NWPA is carried out by the Office of Civilian 
Radioactive Waste Management in the Department of Energy (DOE), but program 
responsibility lies with the secretary of energy. 

The NWPA creates two types of channels for public participation in the 
federal site-selection process: indirect, through the public's representation by state 
and tribal governments; and direct, through the public's interaction with federal 
agencies. This chapter discusses the direct participation of the public in the 
decisionmaking process established by the NWP A. The chapter describes the 
importance of public participation, as well as the forms participation takes. Having 
presented the significance and characteristics of direct public participation, the chapter 
will evaluate the provisions for direct public participation in the NWPA, as well as 
their implementation during the site-selection process. 

BACKGROUND 

The Case for Direct Public Participation 
Direct public participation in government decisionmaking is important for 

three reasons. First, in a democracy, public participation gives legitimacy to 
government decisions. It exposes decisionmakers to the opinions of the public they 
represent, thus contributing to the integrity of their decisions. Second, involvement 
of the public in the government decisionmaking process increases the likelihood the 
public will accept a decision. Third, direct public participation is important to the 
government decisionmaking process because it can improve the quality of a decision. 

Several characteristics of the government decisionmaking process influence 
the quality of a decision. Most decisionmakers are elected to serve a relatively short 
term. Their immediate concern over reelection may lead to the application of short

1 The arguments and policy insights in this chapter were developed and/or 
refined by Nonna Gonzalez. 
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term solutions to long-term problems. Decisionmakers may sometimes have to rely 
solely on the information their assistants can compile and on the opinions of their 
staffs and colleagues. If the public can express concerns to decisionmakers directly, 
the expertise and problem-solving capability available to government will increase. 

The Role of Public Participation 
Effectiveness of public participation rests on timely entry into the 

decisionmaking process. The decision maker must provide the public something to 
which it can respond. If the decision maker involves the public prematurely, before a 
complete but tentative plan has been subjected to debate, there will be confusion about 
the topics ofdebate and public participation will be frustrating and unproductive. The 
danger in premature public participation is that what could be a mutually beneficial 
exchange may deteriorate into an antagonistic exchange. By providing the public with 
a complete but tentative plan that has already been debated in public forums, 
governmental decisionmakers may increase the ability of the public to respond in an 
informed and relevant manner. Timely public participation will channel concerns and 
observations into the decisionmaking process and add legitimacy to decisions. 

Associated with timely involvement is commitment on the part of the decision 
maker to considering public concerns. The decisionmaking process gains nothing if 
public participation is solicited after a decision has essentially been made. Solicitation 
of comments without a commitment to considering them may lead to public 
resentment which may, in turn, become public opposition to the decision. 

Public Participation Under the NWPA 
The NWP A establishes two types of direct public participation during the site

selection process: passive and active. Passive participation involves informing the 
public of DOE decisions by making available documents describing decisions, their 
logic, and, possibly, their implications. Active public participation is direct public 
involvement, usually through hearings. The NWPA, however, does not specifically 
outline how the DOE is to reflect in its publications or activities the public comments it 
solicits. 

Congress provides for public participation during the site-selection process in 
four sections under subtitle A of the NWPA. Section 112 instructs the secretary of 
energy to make draft environmental assessments available to the public and to hold 
public hearings in the vicinity ofcandidate sites prior to site nomination. Through the 
hearing process, the secretary is to inform the public that the local site might be 
nominated for extensive geological study, or characterization. Also at the hearing, the 
secretary is required to receive public comments on the tentative decision to nominate 
the local site and on the site's draft environmental assessment. 

Section 113 requires that the secretary involve the public, both actively and 
passively, before site characterization begins and before site recommendation for 
repository development occurs. Before characterization begins, the secretary is to 
make characterization plans for each site available to the public. After the secretary 
makes the plans available, public hearings are to be held in the vicinity of each site. 
At the hearings, the secretary of energy is to inform the public of the characterization 
plan for the local site and to receive public comments on the characterization plan. 

Before recommending a site for repository development, the secretary must 
hold public hearings in the vicinity of the site to inform the public of the possibility 
for site development and to receive public comments. A description of the process 
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that led to the recommendation stage of the site-selection process is to be made 
available to the public. The final provision in section 113 is that to comply with 
sections 112 and 113, the secretary must "consider fully the comments received." 

An especially important channel for public participation in the site-selection 
process is the veto. In sections 116 and 118 of the NWP A, Congress reserves the 
power to reject the secretary 's siting decision for the representatives of states and 
Indian tribes. The veto will remain in effect unless Congress overrides it. The motor 
force behind the use of the veto by the representatives of the selected state or Indian 
tribe may be public opposition created by unaddressed concerns over the legitimacy 
and integrity of the secretary's decision. 

ANALYSIS 

Critiques: Problems With the Policy 
Timeliness 

Under the provisions of the NWPA, the public is involved "either too early, 
when plans are extremely vague, or too late, when the public is presented with afait 
accomplli."2 In the hearings held under section 112, the local public is notified that a 
site in the vicinity might be selected for characterization. The plan that the secretary 
presents them is incomplete. The public does not know site-specific details of the 
characterization activities the DOE plans to undertake if the site is nominated because 
the NWP A instructs the DOE to develop site-specific plans after site nomination for 
characterization. The public cannot know what influence its comments will have on 
the DOE decisionmaking process because the DOE did not receive congressional 
directives on git should integrate public comments into a revised plan or even if it 
should integrate the comments into a revised plan. 

Other shortcomings in the program and unaddressed by the act involve public 
education and the explicitness of a decision maker's commitment to public 
participation. The NWPA makes no provision for involving outside expert opinion in 
the development of site characterization plans. The circulation of revised but still 
tentative plans reflecting the results of debate helps educate the public on issues by 
clarifying points of contention. Such an open process would educate the public and 
improve the effectiveness of its participation in the decisionmaking process. 

The greatest threat to public participation under the NWP A is that the act did 
not require that the site-selection process begin anew. The site-selection process 
under the DOE began with intensive analysis of methods and sites years before the 
passage of the NWPA. Consequently, the DOE is already "heavily committed" to 
particular sites. Under these conditions, Pl!blic comment ~ll have littl~ impact on ~e 
final decisions of the DOE; the comnutment of officials to cons1denng public 

2 Nancy E. Abrams and Joel R. Primack, "Helping the Public Decide: The 
Case of Radioactive Waste Management," Environment, vol. 22, no. 3 (April 1980) 
p. 15. 
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comment appears questionable.3 

The Public Hearin~ 
The public hearing as a method of public participation has been shown to be 

very limited as a form of public participation.4 Five factors contribute to the 
ineffectiveness of public hearings. First, the hearings are often scheduled for a time 
and at a place inconvenient to the members of the public most affected by the issue. 
Second, announcements for public hearings are often inadequate. Third, hearing 
participants are usually not representative of the community. Fourth, hearings are 
generally not integrated into the agency's decisionmaking processes. Fifth, the 
formats of public hearings do not allow two-way interaction between agency 
representatives and the public. Most public hearings consist of listening to prepared 
presentations from each side. Although this format provides order to a hearing, there 
are no opportunities to interject questions during technical explanations.5 

Improvements in the form and procedure of hearings, however, will not 
necessarily increase their efficacy as a form of public participation. Public hearings, 
unfortunately, can be used for purposes other than for identifying and considering the 
public's opinion. Some of these purposes could include meeting minimum legal 
requirements; improving public relations by sophisticated and attractive presentation 
of agency plans; diffusing antagonism by seeming to display concern for the public's 
feelings; and legitimizing a decision already made. 

Because of the possibility of using this form of public participation for 
purposes other than genuine solicitation of the public's opinion, one can conclude that 
use of the public hearing as the major method for public participation -- with its usual 
format and place in the government's decisionmaking process -- may lead to 
ineffective participation. To use hearings as an effective channel for public 
participation, the format and role of this participation method should be changed.6 

Nevertheless, the NWPA establishes the public hearing as the major method 
of public participation. In its mission plan, the DOE emphasizes the role of public 
hearings and states that it "will design hearings in a manner to make it as easy as 
possible to participate in the public hearing and public comment process. "

7 
However 

3 Barry D. Solomon and Diane M. Cameron, "Nuclear Waste Repository 
Siting: An Alternative Approach," Enere:y Policy, vol. 13, no. 6 (December 1985), 
p. 579. 

'Tuid. 

5 Barry Checkoway, "The Politics ofPublic Hearings," Journal of Applied 
Behavioral Science, vol. 17, no. 4 (1981). 

6 Ibid. 

7 U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, Mission Plan for the Civilian Radioactive Waste Mana~ent 
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the mission plan does not outline any procedures for the hearings. 

Public Availability of Information 
The quality and quantity of information provided by the DOE under the 

information availability provisions of the act has been criticized. Affected parties 
argue that the government has distributed little information on the potential socio
political and economic impacts of the waste disposal program, issues of greatest 
concern to those near candidate sites. Affected parties also believe the DOE has not 
satisfactorily addressed institutional arrangements for monitoring and managing the 
waste storage facility, health and safety impacts on the population in the vicinity of the 
repository site, and economic impacts on local communities.8 

Most of the information the DOE has made available is technical and based on 
studies undertaken either by the DOE or for the DOE. Since the DOE has not 
regularly subjected its technical plans to debate in public forums, documents 
sometimes remain in abstruse jargon. Plans developed by the DOE or under DOE 
supervision and without independent review sometimes lack the integrity of 
independently developed plans or revisions to DOE plans. 

Critiques: Gaps Between Policy and Implementation 
Nature of DOE Responses to Citizen Comments 
The primary criticism of public participation in the site-selection process has 

been that the DOE has not considered public comments during its decisionmaking 
process. The DOE acknowledges this criticism in its summary ofcomments made on 
the draft environmental assessment (EA) of the Deaf Smith County site: 

Several people said that the public-involvement process was carried out solely 
for the sake of appearance, public comments were not taken seriously, and 
local sentiments will not really be considered in making the final decision.9 

Volume 3 of the Deaf Smith County EA contains the comments the DOE 
received and its responses to those comments. The DOE responses appear to take 
two forms: dismissive and defensive. At times, the DOE responds by seeming to 
evaluate commenters' concerns as groundless and therefore not worth addressing. 
Sometimes the DOE acknowledges that commenters' concerns are valid, asserts that 
the DOE has taken them into consideration and acted accordingly, but does not 
describe how the DOE's action has or will consider the concerns raised. At still other 
times, the DOE admits that a criticism is valid but that it refers to a past event and, 

Pro~am, vol. 1 (June 1985), p. 133. 

8 Todd R. LaPorte, "Nuclear Waste: Increasing Scale and Socio-political 
Impacts," Science. vol. 201, no. 4350 (July 7, 1978). 

9 U.S. Department of Energy. Office of Civilian Radioactive Waste 
Management, Environmental Assessment. Deaf Smith County Site. Texas. vol. 3, 
Comment-Response Document (May 1986), chapter 2, p. 6. 
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therefore, does not necessitate a response from the DOE. 
Examples of DOE responses that appear to evaluate commenters' concerns as 

groundless and therefore not worth addressing include the following: 

Issue: "Commenters said that unreasonable limitations were placed on the 
scope and the procedures of the hearings .... 

Response: "...no attempt was made to limit the scope of the hearings.1110 

~: "Several commenters stated that the EAs do not satisfy the 
requirements of the act to identify unresolved technical issues...." 

Res_ponse: "...the EAs do identify the unresolved issues ...."11 

Since the DOE has not addressed concerns to the satisfaction of affected parties, some 
states and Indian tribes may begin to doubt that the DOE will comply with the NWP A 
and "consider fully the comments received" when it revises its plans. 

Examples of the DOE acknowledging that commenters' concerns are valid, 
asserting that the DOE has taken them into consideration and acted accordingly, but 
not describing how the DOE's action has or will address the concerns raised, include 
the following: 

Issue: [Commenter wanted assurances that the burst of building activity 
accompanying the establishment of the repository would not have a 
boom-and-bust effect on the local economy]. 

Response: "The DOE plans to take miti~ative measures to reduce the impacts 
of the boom-and-bust cycle ...." 2 

~: "...commenters suggested that the Deaf Smith site be disqualified for 
the following reasons:" [possible effects of the repository on 
agriculture, water supply, nearby population, etc.] 

Res.ponse: "...the DOE has reviewed the evaluation of the Deaf Smith site 
against each of the disqualifying conditions presented in full in 
Chapter 6 of the EA, and has found no reason to disqualify the site." 13 

10 Ibid., p. 4. 

11 Ibid., p. 62. 

12 Ibid., p. 21. 

13 Ibid., chapter 3, p. 17. 
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Such DOE responses do not address public concerns; they appear to dismiss them. 
Some DOE responses to comments criticizing the public-participation process 

itself might appear complacent and so contribute to the perception that the DOE has 
neglected public participation provisions in the NWP A: 

~: "Commenters said that some of the references that supported the draft 
EAs were .. . completely unavailable." 

Rewnse: "The DOE made every effort to make references available for 
• u14 public review .... 

CONCLUSIONS 
While Congress wrote the NWPA intent on considering public concerns 

during the site-selection process and preserving public participation, we believe that 
some discrepencies between congressional intent and implementation may have 
occurred. These discrepencies could have stemmed from the act's reliance on the 
public hearing for public participation in the siting process. Another possible factor 
might have been the lack of congressional directive on integration of public comments 
into the DOE decisionmaking process. 

The siting process bas not benefitted from the advantages of substantive, 
effective, and direct public participation as a consequence of these discrepencies. 
Using public hearings as the sole form of direct public participation without 
remedying their deficiencies seems to have deteriorated what should have been a 
mutually beneficial exchange into one that may soon become antagonistic. 

We recommend that Congress consider evaluating and, perhaps, revising the 
NWP A program. If an evaluation and revision are undertaken, the decisionmaking 
process should be expanded to include review of complete but tentative plans by 
independent experts as well as the public. With the opportunity to review a 
comprehensive plan rather than components of a process, independent experts and the 
public should be better able to identify problems in the plan. Concerns raised during 
the independent review should be addressed in a revised plan.15 Draft documents 
should discuss all alternatives and admit current gaps in knowledge. 

Hearings, if used in the revised program, should be planned with enough 
notice to encourage public participation. Public participants should be clearly 
informed about the process their comments will undergo during integration into final 
decisions. Only after integrating the comments received during hearings should plans 
be finalized and decisions made. The format of hearings ought to facilitate the 
exchange of ideas and information between agency representatives and the public. 
Announcements of hearings should be made through easily accessible information 

14 Ibid., chapter 2, p. 67. 

15 Abrams and Primack, pp. 19-20. 
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channels such as television and radio announcements, billboards, and newspaper 
advertisements, as well as in the Federal Register. The use of a neutral third-party 
mediator between public and agency representatives during hearings should be 
considered. We suggest combining other participatory processes with the hearing. 

The information the DOE disseminates to comply with public availability 
provisions in the NWP A should address technical and nontechnical concerns about 
the lll.,RW program. Nontechnical concerns may include the waste program's 
impact on the health, safety, and economy of the host community. Information on 
implementation of the NWP A management and disposal system should include the 
information about which the public wants to know such as potential environmental or 
socioeconomic impacts of the management and disposal system. 
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Chapter 6 

THE RIGHTS OF STATES AND INDIAN TRIBES UNDER 
THE NUCLEAR WASTE POLICY ACT OF 1982 

Lynn E. Carter 

ISSUE DEFINITION 
The Nuclear Waste Policy Act of 1982 (NWPA) requires that the Department 

of Energy (DOE): 1) keep states fully informed of its activities, 2) consult and 
cooperate with states regarding public health and safety, environmental, and economic 
concerns, and 3) seek to enter into a binding agreement with states which are 
approved for site characterization.1 The DOE has assured interested parties of its 
commitment to observing the participative spirit of the NWPA. Specific participative 
elements of the NWPA siting process include 

• conducting activities in an open environment, 
• identifying and considering the concerns of interested parties, 
• active involvement of affected parties, 
• adherence to the intent of Congress as expressed through the act, and 
• equitable treatment for all parties affected by the implementation of the 

act. 

Some states charge that the DOE has not closely followed the procedures mandated 
under the act concerning states and Indian tribe participation. Some states also 
perceive the DOE's mission plan as a public relations tool and the department as not 
having implemented the policies described in the plan. 

BACKGROUND AND ANALYSIS 

Credibilty of the Nuclear Waste Program 
The DOE, in describing one of its policy goals, has stated that "the program 

must be credible to the public by virtue of its integrity and technical excellence. "
2 

The 
DOE acknowledges, however, that its nuclear waste program-lacks credibility with 
the public. In a recent statement, an official from the Office of Civilian Radioactive 
Waste Management (OCRWM) stated that the public is not convinced that available 
scientific technology can dispose of high-level radioactive waste (HLRW) 

1 Nuclear Waste Policy Act of 1982 (NWPA), PL 97-425, 96 Stat. 2201, 
sec. 117(b) (January 7, 1983.) 

2 U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, Mission Plan for the Civilian Radioactive Waste Mana&ement Program 
(June 1985), p. 130. 
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permanently and safely, and that broader citizen involvement and confidence in 
nuclear waste disposal plans and programs is needed if the program is to be 
implemented successfully. 3 

DOE's credibility seems to have been tainted before the NWPA was passed. 
The legislative history for the NWPA cites incidents such as "massive leaks of 
radioactive liquids from tanks at the federal Hanford reservation "4 in 1973 as cause 
for public distrust and skepticism about nuclear waste management.5 Additionally, 
many states followed the lead of California, which, after a public referendum in 1976, 
passed legislation prohibiting the construction and licensing of nuclear power plants 
in the state until a technically sound, permanent solution for disposal of HLRW was 
found. 

Drafters of the NWPA intended to bring credibility to the program by 
providing for extensive state and public participation. 

Scientific reviews of the proposed design of deep geologic repository systems 
repeatedly show that in principle the hazards of nuclear waste disposal are 
small. In practice, however, management of nuclear wastes has been 
inadequate to guarantee that the risks will be small in fact. It is necessary, 
therefore, to provide close Congressional control and public and state 
participation in the program to assure that the political and programmatic 
errors of our past experience will not be repeated.6 

However, the DOE has limited state and public participation in implementing the 
NWPA. 

Furthermore, the department has been accused of making siting decisions 
politically, calling into question the scientific and technical adequacy of the program. 
Even after reviewing the technical adequacy of the program presented by the DOE, 
affected states and Indian tribes seem unconvinced that the program will protect public 
health, safety, and the environment. States selected as the candidate sites for the first 
repository argue that the site-selection process has been unfair and that their 
recommendations and concerns have not been considered. 

3 J. Bennett Easterling, "Public Confidence in Radioactive Waste Disposal." 
(Paper presented to the Waste Management 1987 Panel, Tuscon, Arizona, March 3, 
1987.) (Mimeographed.) 

4 NWPA, PL 97-425, 1982 U.S. Code Con~essional and Administrative 
News (96 Stat.) 3792, 3793. 

5 NWPA, PL 97-425, 1982 U.S. Code Con&. & Ad. News (96 Stat.) 3792, 
3793. 

6 NWPA, PL 97-425, U.S. Code Con~essional and Administrative News 
(96 Stat.) 3792, 3796. 



135 

The DOE chose nine sites as candidates for the first repository only a few 
weeks after the NWP A was passed. In effect these sites were chosen before 
guidelines for site selection were established. States claim that guidelines were 
molded to fit the predetermined sites, and that a screening of all possible sites in the 
nation was never made. The director of the HLRW program office in Minnesota 
points out in 1985 Senate hearings that 

...confidence is lacking in the program because politics have ...affected siting 
decisions. Campaign statements made by DOE officials, promises of siting 
immunity from some states, regionality consideration, and limited geologic 
media screening have led to skepticism about DOE's commitment to a 
technically sound siting process.... It is difficult to envision DOE swaying a 
particular host state toward acceptance of a repository if it is unable to argue 
that the state was selected because it had the safest possible site for isolating 

7waste.

The department's mission plan has been described as "a rather slick public relations 
tool" that "consistently minimizes or downplays the negative aspects of the entire 
HLRW disposal issue, ....and similarly, overstates purported positive aspects to the 
point of virtual misrepresentation. "8 It also appears that the DOE is not strongly 
committed to finding the best repository location. 9 Instead, the DOE may be 
searching for "merely a 'tolerable' solution to a major problem.1110 These statements 
from Mississippi and Minnesota are representative of criticisms made by 
spokespersons from virtually all states considered as candidates for the first 
repository. 

Affected states and Indian tribes also claim that the DOE's selection of sites 
for characterization in Hanford, Washington; Yucca Mountain, Nevada; and Deaf 
Smith County, Texas was determined prior to passage of the NWP A. Some evidence 
exists to support such claims. In Radwaste (published before passage of the 
NWP A), Fred Shapiro reports that since the beginning of the Reagan Administration 
the DOE had proposed to Congress that DOE be given budgetary authority to sink 

7U.S. Congress, Senate. Statement. Mission Plan for the Civilian Radioactive 
Waste Management Pro~am: Hearing Before the Subcomm. on Energy Resource 
and Develo.pment of the Senate Comm. on Energy and Natural Resources. Statement 
by Grei:i: Larson. 99th Cong .. 1st Sess., p. 138. 

8 Ibid., pp. 191 - 192. 

9 Ibid. 

lO Ibid. 
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shafts and begin characterization studies at three sites.11 

Since the discovery of nuclear energy, a major issue has been the handling 
and disposal of ~RW. The DOE has been under pressure from states and nuclear 
utilities to find a permanent solution to waste disposal for several years. By 1980, 
the managers of several utilities had already cited the spent-fuel disposal crisis as a 
principle factor in their decisions not to build nuclear generators. According to the 
General Accounting Office (GAO), utilities could not afford to be in a position in 
which operations of their power plants dTnded upon schedules for nuclear waste 
disposal over which they had no control.1 As a result, the DOE has sought to meet 
deadlines set by the NWPA and its mission plan and seems to have limited time
consuming consideration of state, Indian tribe, and public perceptions of the 
program. 

States and Indian tribes object to the DOE's implementation of the NWPA 
because they perceive that the program lacks both technical and nontechnical 
credibility. Recent problems between the DOE and affected parties have focused on 
the DOE's lack of encouragement of state and Indian tribe participation in its decision
making process. 

In recent discussions with state and Indian tribe representatives, DOE officials 
have identified two conflicting responsibilities under the NWPA: 1) the technical 
responsibility to site, construct, operate, and close a repository and 2) the 
nontechnical responsibility to keep the public and affected parties fully informed· of its 
plans and actions, ensure rights of consultation and cooperation to affected states and 
Indian tribes, and thus maintain public confidence in the program.13 DOE officials 
explain that the focus of the departmer:it has been on technical expertise and that the 
DOE has never operated in an environment that required public scrutiny of its 
decisions.14 DOE officials reason that as a result of traditional emphasis on technical 
expertise, department personnel have had difficulty in determining the role of 
consultation and cooperation in the decision-making process, especially in light of 
conflicting technical responsibilities and schedule limitations under the NWP A. 

11 Fred C. Shapiro, Radwaste (New York: Random House, Inc., 1981 ), 
p. 264. 

12 Ibid., p. 252. 

13 J. Bennett Easterling, Statement, Meeting to Discuss the Consultation and 
Cooperation Process as Defined in the Mission Plan (Mimeographed transcript of a 
meeting held at New Orleans on November 20, 1986 between representatives of the 
DOE and of major stakeholders; in two volumes), p.111. 

14 Ibid. 
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Consultation and Cooperation 
At least a partial definition of "consultation and cooperation" can be derived 

from the development of the concept. In 1981, President Carter introduced the 
principle of consultation and concurrence and announced a commitment to providing 
an effective role for states and local governments in the management of nuclear 
waste. 15 President Carter also created the State Planning Council, which was 
designed to advise the President and work with Congress on issues concerning 
nuclear waste management 

In 1981, the council reported that 

the key to gaining the public's confidence is a process of decisionmaking 
which is open and accessible to elected public officials from all levels of 
government.. .. State, local, and tribal officials must become working 
partners with the Federal government in making the crucial decisions about 
how radioactive wastes will be handled, transported, and ultimately 
disposed.16 

The council called for 1) full sharing of information and plans regarding waste 
disposal activities, 2) the opportunity for state, local, and tribal governments to 
participate effectively in waste management decisions that affect their jurisdictions 
and, 3) a conflict resolution mechanism to be used if consensus is not achieved 
between the federal government and affected states, tribes, and local govemments.17 

The council defined consultation as "sharing of information on planned 
activities and the rights of states/tribes to review, comment, and make 
recommendations on such activities" and concurrence as "an incremental process 
involving the growth of public confidence and the development of a technical 
consensus that the waste-management program can be accomplished with acceptable 
risks to public health and safety and with acceptable socioeconomic costs."

18 

The NWPA has adopted the concept of "consultation and cooperation" rather 
than "consultation and concurrence." Congress wanted to avoid the suggestion that 
state concurrence was needed before NWPA decisions could be implemented. 
However, the act emphasizes the importance of state and Indian tribe participation and 
requires that the DOE take state and Indian tribe concerns into account to the 

15 Daryl H. Owen, "Waste Not, Want Not: The Role of Nuclear Waste 
Facility Siting," Vol. 41 Louisiana Law Review 1227, pp. 1251 - 52 (1981). 

16 State Planning Council on Radioactive Waste Management, Executive 
Summary of the Re:port to the President. August 1, 1981. 

17 Ibid. · 

18 Shapiro, p. 264. 
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"maximum extent feasible." 
The legislative history of the NWP A indicates that the act 

provides for states or tribe...clear rights and procedures for particij:>ation in 
decisions...[a]effecting the sites ....[S]tates and tribes have rights to receive 

all relevent information from investigations, and site characterization activities 
and to make recommendations regarding other aspects of conduct ofeconomic 
well-being ofcitizens of the state or tribe [emphasis added].19 

Congress clearly intended affected states and Indian tribes to participate in the 
decisionmaking process. 

The DOE appears to have interpreted the consultation and cooperation 
requirement under the NWP A to mean "informing" states of DOE plans and activities. 
In other words, there has been a one-way flow of information from the DOE to the 
states and Indian tribes . 

. . . Congress intended for the term "consultation" to mean a two-way flow of 
information in the form of deliberation. However, too often DOE has 
engaged in mere "notification" regarding particular sensitive issues. . .. The 
main thing we have been consistently denied is a chance to influence DOE 
processes as they begin to take shape. Typically, we are drawn into the 
picture in a perfunctory, after-the-fact, "review and comment" posture.20 

Participation in decisionmaking by affected parties has been limited to comment and 
response on DOE administrative, technological, and policy drafts. DOE documents, 
such as the mission plan and the environmental assessments, have been drafted solely 
by the DOE. States, Indian tribes, and the public have been allowed a period of time, 
usually 90 days, to send written comments to the DOE regarding draft documents. 
The DOE has published outside comments and its response to such comments, but it 
did not seem to make substantive changes in documents. 

The DOE has attempted to equate consultation with keeping the statutorily 
affected parties informed of the program developments and decisions. The 
alternative position, to which we subscribe, holds consultation to include 
the opportunity for affected parties to be involved in the program decision 
process at an early part, when decisions are being formulated, so that our 
knowledge and input can be considered .... 21 

19 NWPA, PL 97-425, U.S. Code Conmssional and Administrative News 
(96 Stat.) 3792, 3812. 

20 J.I. Palmer, Statement, Mission Plan Hearine, p. 194. 

21Steve Frishman, Statement, Mission Plan Hearine, p. 233. 
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States and Indian tribes object to seeing major program documents "after the 
key decisions have been made. They argue that they "have little ability through the 
60, 90, 120-day comment process to change what already has been decided. "22 

Affected states and Indian tribes want to influence the first, second, and subsequent 
drafts of documents and to make participation "the rule rather than the exception. "23 

In the past, DOE officials have recognized the need for improved relations 
between the department and and affected parties, promising to allow stronger state 
participation in the program. 

[P]rior DOE headquarters regimes, notably that ofMr. Robert Morgan, have 
by their statements and actions induced the states to believe that we would be 
given a role of full participation with DOE in developing the details and format 
for screening, evaluating and ranking specific sites. . . . Specific repre
sentations were made to Mississippi officials, before Mr. Rusche's 
advent into the program, that Mississippi and our sister states could actually 
help develop the scientific criteria and methodology for site selection and 
ranking. The first indication that the "new" leadership would ultimately 
renege on these commitments came with the decision in mid-1984, without 
prior notice to or discussion with any of the affected states or tribes, to 
abandon the commitment to produce a Site Recommendation Report. 2A 

Recent statements from DOE officials reveal that the department is making a 
public commitment to improve the consultation and cooperation process. 

Nothing frustrates the spirit ofconsultation more than being invited to advise 
on matters after a decision has been made. This will not be permitted. States 
and Tribes will be treated as Senior Partners when important decisions must 

be made that will affect the local areas. ... This was the reason for DOE's 
recent announcement that all the coordinating work groups will be open to 
State and Tribal participation.25 

The coordinating work groups are the initial "grounds up" policymaking arms of the 
DOE. The first group to experimentally allow state and Indian tribe participation was 
the Institutional & Socioeconomic Coordinating Group (ISCG). Participants reported 

22 Kevin Gover, Statement, Meetin~ to Discuss, p. 39. 

23 Ibid., p. 40. 

24 J.I. Palmer, Statement, Mission Plan Hearing, p. 213. 

25 Easterling, "Public Confidence," p. 9. 
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that at first participation of states "chilled the real substantive debate among the 
technical people," but as time passed participants relaxed and discussions returned to 
the same give-and-take of issues as before states and Indian tribes participated.26 

This experience shows that states, Indian tribes, and the DOE can work together to 
make policy decisions. 

The DOE's decision to include states in all coordinating groups represents a 
substantial step toward providing states with access to the decisionmaking process. 
But more state and Indian tribe participation is needed, and because of previous 
unmet promises from DOE officials to improve policies toward states and Indian 
tribes, state officials remain skeptical of DOE's commitment to improve the 
consultation and cooperation process. 

The NWP A also requires that the DOE seek to enter into consultation and 
cooperation agreements with affected states and Indian tribes.27 The binding 
agreement should specify procedures for determining socioeconomic impacts of a 
repository; resolving state and local concerns regarding emergency preparedness; 
monitoring of waste transportation; providing health studies; monitoring of the site 
after decommission; consultation and cooperation; independent monitoring and testing 
of activities at the site by states; sharing all technical and licensing information; and 
modifying the agreements. 28 

The act further provides that the DOE enter into agreements within 60 days 
either after a state or Indian tribe is notified that its site has been selected for 
characterization or at the request of a state or Indian tribe after its site had been 
designated as "potentially acceptable."29 Ifan agreement has not been reached within 
that time period, the DOE must report to Congress within 30 days on the status of 
negotiations and the reasons that an agreement has not been reached. 30 No further 
legislative guidelines exist to encourage negotiations between the department and 
states and Indian tribes or for the continuation of Congressional oversight for 
negotiations. The six-month period for negotiating written agreements with states 
and affected Indian tribes ended in early 1987.31 

26 Meetin~ to Discuss, p. 198. 

27 NWPA, sec. 117(c). 

28 NWPA, sec. 117(c). 

29 Ibid., sec. 117(c). 

30 Ibid. 

31 DOE Mission Plan, Voume 1 (June 1985), p. 87. 
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By the end of the six-month period, the DOE had not completed any 
agreements, but the DOE did negotiate with Washington and the Umatilla and Nez 
Perce Indian tribes.32 At the request of the state of Washington, DOE met with and 
negotiated several elements of an agreement, but negotiations ended when the two 
failed to reach a compromise on the issues of defense wastes and liability. 
Negotiations with Texas and Nevada have not begun. 

States and Indian tribes could perceive such a status on negotiations as DOE 
disinterest in negotiating the consultation and cooperation agreements. Current public 
criticism and distrust may be creating a political climate that discourages states and 
Indian tribes from beginning negotiations. Most state officials seem unwilling to take 
the risks that might result from signing an agreement. The director of the Policy and 
Institutional Planning Division of the OCRWM believes that it is politically unfeasible 
for state governors or representatives to sign an agreement, even if all elements of the 
agreement were negotiated.33 Furthermore, some states have strategically chosen to 
avoid negotiations, because they seem to fear that signing an agreement would signify 
to Congress and the department that states are open to being selected as the nation's 
first repository host. State officials might also expect that the DOE would be more 
likely to select a repository site in a state which has negotiated an agreement. 

One solution that has been considered in discussions between affected parties 
and the DOE is the concept of negotiated rulemaking. Negotiated rulemaking is the 
process of bringing together affected parties for the purpose of developing a 
regulation that is most favorable to all involved. This concept attempts to eliminate 
the adversarial nature of the traditional administrative rulemaking process. In 1982, 
the Administrative Conference of the United States formally recommended 
"Procedures for Negotiating Proposed Regulations." The conference stated that the 
current rulemaking practices encourage participants to develop adversarial 
relationships and "cause parties to take extreme positions, to withhold information 
from one another, and to attack the legitimacy of opposing positions. "34 

Agencies were authorized to interpret and implement legislation on the theory 
that they would provide expertise while being insulated from the political process. 
"The detached, neutral, technocratic experts of the agency were viewed as those most 
able to make the detailed decisions necessary to implement a functioning regulatory 
program."35 Yet such political insulation is not realistic: agency priorities and 
actions change with presidential administrations, and even technical decisions are 
influenced by administrative policies. 

32 Congress did not require that agreements be completed, because such a 
requirement would effectively create a veto for states and indian tribes, allowing the 
use of agreements to delay the program. 

33 Telephone interview with J. Bennett Easterling, director of the Poller 
Institutional Planning Division of OCR WM, U.S. Department of Energy, Apnl 15, 
1987. 

34 Philip Harter, "Negotiating Regulations: A Cure for Malaise," 71 Georgia 
Law Journal, 1, 114 (1982). 

35 Ibid. 
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Negotiated rulemaking is proposed to achieve a consensus between groups 
with conflicting interests, such as industry and environmental groups, in cases where 
the agency involved is a neutral party. However, the process could also foster a 
consensus between the DOE and states and Indian tribes on issues such as defining 
the consultation and cooperation process and in negotiations of cooperation and 
consultation agreements. The basic concepts of "negotiated rulemaking" will be 
considered here as a potential method for cooperative decisionmaking. 

Negotiated rulemaking may offer an alternative to the current process because 
the adversarial nature of current rulemaking procedures encourages litigation, at great 
cost in time and money. Philip Harter explains that the adversarial process causes 
parties to engage in "defensive research" and also tends to "warp the quality of the 
scientific and technical information submitted. "36 Such defensive research occurs 
because both parties must develop the best arguments for the positions they advocate. 

Negotiated decisionmaking may partially solve the current stalemate between 
DOE and affected parties. Through negotiation, both parties participate directly. In 
theory, the process allows affected parties to share in the development of decisions 
and to concur rather than comment on final decisions. 

Nonetheless, negotiated decisionmaking is not a process that works for all 
situations. Harter lists the following as conditions that improve the likelihood of 
successful negotiations: 

1. Well defined parties, which are limited in number. Most sources 
suggest that negotiations involve fewer than 15 participants. The number 
of participants must be small enough to allow for give and take of issues 
and positions. 

2. Defined and mature issues. Issues must be understood and ripe for 
decisionmaking. In other words, parties should have a clear and established 
position on all issues to be considered. 

3. Inevitability of decision. Negotiations will work best ifa decision is 
imminent regardless of the negotiation process. Examples of situations 
that place urgency on decisions include scheduled deadlines, overriding 
political pressure, and court orders. 

4. Opportunity for gain by all parties. All parties must feel that they will 
be better off following negotiations. To be successful, negotiations must 
result in a "win/win" situation. 

5. Permitting tradeoff s and compromise. The purpose of negotiations is 
to allow each party to rank issues in level of importance, trade positions, and 
work out new approaches in order to maximize gain for all parties in the final 
decision. 

36 Ibid. 
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6. Research not detenninitive ofoutcome. A participant who controls 
information clearly holds the power of other parties. One party's research 
cannot be allowed to dictate the results of a decision. Other parties must 
have an opportunity to fully review data or to carry out independent research 
to confirm initial research conclusions.37 

Negotiated decisionmaking has been suggested as a possible solution for consultation 
and cooperation agreements and to define the concept associated with the 
development of such agreements. The benefit that might accrue to the waste program 
by using this possible solution is clarification of the participatory rights of states and 
Indian tribes in the DOE decisionmaking process. 

Negotiations with an individual state or Indian tribe, should include 
representatives from the state or Indian tribe, DOE officials, and local government 
officials. In any case affected parties are defined by the location of a repository or 
MRS site and the number of representatives can easily be limited to 15. 

Many states have objected to joint negotiation meetings of all states and tribes. 
Assuming that such a meeting were possible, the number of representatives from each 
state and Indian tribe and the DOE could also be limited to 15. 

The NWPA defines a number of issues to be included in consultation and 
cooperation agreements. states and Indian tribes consider these elements to be a 
"floor" rather than a "ceiling -- the bare minimum" from which to begin negotiations. 
"We expect that anything that is not prohibited by the Act.. .is negotiable."38 Thus, 
some issues are clearly defined by the act, while others are still being developed by 
states, Indian tribes, and local governments. 

Congress recognized that all issues may not be negotiable at the same time. 
By providing that all agreements include specifications for modifying agreements, the 
NWPA creates a vehicle for states and the department to introduce additional issues as 
they become "ripe" for negotiation. 

At least one repository will be constructed for the disposal of high-level 
radioactive waste. After final selection of a repository site, the locus state must 
negotiate an agreement and the DOE must seek to fulfill its legislative requirement to 
to enter into an agreement. Until final site-selection, however, states may refuse to 
negotiate agreements fully and continue to oppose repository siting. 

Couns will enforce fully negotiated agreements, providing states and Indian 
tribes with a forum in which to voice complaints. Although the act does not require 
that the DOE report to Congress on the status of negotiations with states and Indian 
tribes, Congress can continue to restrain or encourage DOE activities through annual 
appropriations. 

The enforcement of partial agreements may remove bargaining power from 
states. Once partial agreements are implemented, states could lose their ability to use 
smaller issues as a leverage for bargaining on more controversial issues: "[Affected 
parties and the DOE]...can agree on 90 percent of the consultation and cooperation 
agreement, but...need the leverage of the overall agreement to get the 

37 Ibid., pp. 44 - 51. 

38 Gover, Statement, Meetin~ to Discuss. p. 106. 
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things...[needed] in that last 10 percent." Some of the more controversial issues may 
include independent testing labs and monitoring capabilities.39 

Negotiations must facilitate compromise between parties. The negotiation 
process should narrow areas of disagreement and define issues. Negotiations will 
not succeed if parties take extreme positions on issues. 

State and Indian tribe representatives hesitate to enter into negotiations with 
the DOE. This hesitation may be due to a suspicion that the DOE might use the 
existence of such meetings, regardless of their outcome, as proof to Congress that 
relations between the two have improved. Negotiations alone do not seem to 
guarantee federal accountability in the minds of states and Indian tribes.40 

Elements of the consultation and cooperation agreements include technical 
issues such as state monitoring and testing of activities at the site; emergency 
preparedness, and sharing technical as well as licensing information. The DOE 
controls the technological research and information on which the negotiations will be 
based. Such information is a form of power41 because without independent research 
capabilities, states must rely on the information provided by the DOE. This reliance 
may place states and Indian tribes in a weaker bargaining position than the DOE. 

Defining Consultation and Cooperation 
Although states and Indian tribes seem unwilling to negotiate consultation and 

cooperation agreements with the DOE, they appear receptive to defining the term 
"consultation and cooperation" through negotiations. Both the DOE and the affected 
parties would benefit from such negotiations. These negotiations over the nature of 
consultation and cooperation will allow states and Indian tribes to participate in the 
decisionmaking process and to define participatory rights for themselves. The DOE 
will also benefit because negotiations will relieve pressures from Congress regarding 
the rights of states and Indian tribes. 

Defining the consultation and cooperation process involves determining 
participation rights of states in both technical and nontechnical parts of the program. 
The major criticisms of DOE implementation of the NWPA involve the lack of 
encouragement for public participation in the decisionmaking process. Consequently, 
the issues seem clearly defined and ripe for negotiation. The parties are already 
defined by the act as affected states and Indian tribes. 

Although defining consultation and cooperation will involve discussion of the 
state's role in terms of the technical aspects of the program, negotiations will focus 
only on the consultation and cooperation process. The outcome of decisions will 
probably not be determined by research or technical information controlled by the 
DOE. 

It will be necessary for a neutral third party to be involved in the negotiations. 
A neutral third party will serve to reach compromises and to assure that an accurate 
record of negotiations is kept. The DOE has authority to draft a final ruling to define 

39 Ibid., p. 36. 

40 Ibid., p. 153. 

41 Harter, "Negotiating Regulations; A Cure for Malaise." 
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the process. Nonetheless, for negotiations to be successful, states and Indian tribes 
must concur with the final language of the ruling and have had an opportunity to 
comment on the final ruling that will appear in the Federal Register. The DOE's 
authority over the exact definition of consultation and cooperation should be guided 
with congressional intent in the act. If states and Indian tribes are dissatisfied with 
the final ruling, they can appeal to Congress for a legislative definition of consultation 
and cooperation. 

Information Sharing 
The NWPA also requires that the DOE provide states with timely and 

complete information regarding determinations or plans of all siting, characterization, 
and operational activities. States have complained that the DOE has provided 
insufficient information regarding its technological research and proposed methods 
for geological disposal. "Mississippi had to file a Freedom of Information Act 
request (FOIA) in early 1980 just to begin the process of obtaining technical 
information from DOE regarding work that had been done prior to that time in 
connection with the two sites in [the] state ..."42 The DOE has refused to provide 
grants to states for the purpose of conducting independent geological testing and 
research.43 Thus, states, Indian tribes, and affected parties have been at times 
dependent on scientific research from the DOE. 

States and the public both claim that the DOE has used misinformation and 
may have even slanted technical data in its environmental assessments (EAs) of 
candidate sites for the first HLRW repository. For example, in the Deaf Smith 
County EA, the DOE says little about possible dangers to the Ogallala aquifer and 
fails to mention the lower-lying Santa Rosa aquifer, which the city of Vega plans to 
use as its future drinking water supply. The Ogallala aquifer supplies fresh water for 
some Panhandle cites and for irrigation of farmland The DOE proposes to put shafts 
through both aquifers and store radioactive waste in the salt bed below them. 

In response to state and public concerns about the safety of existing water 
supplies, the DOE replies that the technology exists to assure that no significant harm 
to the aquifers occurs and that any leakage would drain downward not upward 
toward the aquifers. However, the actual technology behind these statements remains 
unexplained. In its EA of the Deaf Smith County site, the DOE uses more space to 
discuss noise levels, aesthetics; and possible harm to endangered species in the area 
than possible effects on water supplies. The DOE also emphasizes the potential for 
economic growth because of newly created jobs but says nothing about possible 
effects on agriculture marketability and food companies in the area 

In its response to a comment that "technical inaccuracies in the EAs caused the 
public to lose confidence in the entire process, the DOE replied that 

[t]he draft EAs represent the best available information .... Even with 
thorough and repeated critical reviews by different parties, some technical 
inaccuracies are unavoidable in documents as large and complex as the draft 

42 Mission Plan Hearine. p. 196. 

43 Ibid. 
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EAs, especially since some of the analyses were based on information from 
the literature rather than studies perfonned at the site.44 

However, the DOE seems not to have considered all available information during the 
early phases of the repository siting process. Citizens living in the area of the 
proposed site in Deaf Smith County, for example, claim that the DOE never requested 
information from them about their use of the land. The Texas Department of 
Agriculture added that available information on agricultural production in the area was 
never requested for preparation of the Deaf Smith environmental assessment (EA). 
Assessments of candidate sites were carried out by different groups of scientists who 
used varying criteria for their analysis. 

An obvious question is how a state is going to acquire the knowledge and data 
it will need to argue effectively against conclusions that will be reached by the DOE 
and NRC scientists who will have the primary expertise in the field and who will 
control the computer models that will point the way to the eventual repository 
selection.45 H the program is indeed safe and technologically feasible, the DOE must 
be able to prove this to the states with clear and detailed information. Above all, a 
radioactive waste management and disposal program must ensure the protection of 
public health, public safety, and the environment, and it must be credible to the 
public. The program will fail unless the public believes that radioactive waste can be 
disposed of safely and that it will remain isolated for 10,000 years or more. 

One idea promoted by those concerned with the credibility of the radioactive 
waste disposal program has been allowing independent technological research by 
states. The DOE should invite independent scientific groups and those associated 
with affected states and Indian tribes to review its technical data and the decisions 
based on such data. 

The federal government should also provide funding to states for independent 
scientific review. "The NRC estimated in 1980 that it could cost $500,000 per year 
for each state to undertake a review of federal plans for a repository. "46 Such 
funding may save money for the program. If states are satisfied with the technical 
decisions of the department, they will not undertake litigation. 

Before the nuclear waste program can succeed it must regain technical 
credibility. Because of the importance of the isolation of highly radioactive wastes 
from the biosphere for extensive periods of time to protect public health, Congress 
should require some form of independent scientific and technological research and 
monitoring. 

44 U.S. Department of Energy, Office of Civilian Radioactive Waste 
Management, Environmental Assessment: Deaf Smith County Site. Texas (May 
1986), vol 3, appendix C, chapter 2, p. 66. 

45 Shapiro, pp. 257 - 258. 

46 Hart and Glasser, "A Failure to Enact: A Review ofRadioactive Waste 
Issues and Legislation Considered by the Ninety-Sixth Congress," vol. 32 Sml1h 
Carolina Law Review. pp. 639, 737. 
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CONCLUSIONS AND POLICY RECOMMENDATIONS 
The NWPA set a basis for a theoretically sound program for nuclear waste 

disposal. However, a discrepancy between congressional intent and departmental 
action seems to have occurred. One of the reasons which may have contributed to 
this discrepancy is the department's conflicts that arise from the differing interests of 
states and utilities, for example, to find a technically sound and safe solution to 
nuclear waste di.sposal. 

Success of the nuclear waste program depends on the the program regaining 
credibility with affected states, Indian tribes, and the public. Following are 
recommendations for improving the program: 

• Halt all site-specific activities until an independent review is made of 
the OOE's site-selection process. States must be assured that siting activities were 
nonpolitical and·hued on technically sound information. 

• Review and inake recommendations on DOE implementation of the 
NWPA in regard to states' rights ofpatticipation in the nuclear waste program 

• Develop a process for negotiated rulemaking between states, tribes, 
and the DOE to define tlie consultation and cooperation process or, alternatively, 
amend the NWPA to define the consultation and cooperation process. 

• Amend the NWPA to set additional guidelines to encourage the DOE, 
states, and Indian tribes to negotiate agreements and to report to Congress on the 
progress of negotiations. 

• Conduct an independent scientific review of all information regarding 
potential sites for a repository and determine whether the three candidate sites are in 
fact those that are the best suited for a deep geological repository. This review should 
include an evaluation of the scientific criteria used by the department to select sites for 
the first repository and a full analysis of characteristics of each site to determine if site 
selection was unbiased and to determine if the DOE carried out a screening of all 
possible sites in the nation. States must be assured that the program is credible and 
that site-selection activities were not political and were based on technically sound 
information. 

• Based on findings of the scientific review board and the policy review 
board, Congress should determine whether future control of HLRW management 
should remain within the DOE. 

The NWPA must be amended to correct flaws in the program. Theoretically, 
the NWPA provides a good basis for cooperation between the DOE and the states. 
However, DOE's interpretation and implementation of policies set forth in the act 
have caused states and Indian tribes to distrust both political and technical aspects of 
the program. The policies in the NWPA for state and agency interaction must be 
more clearly defined. 
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Chapter 7 

MITIGATION IN THE SITING AND DEVELOPMENT 
OF GEOLOGICAL REPOSITORIES FOR 
HIGH-LEVEL RADIOACTIVE WASTE 
Ruby Ann M. Esquibel and Christopher Knopes 

ISSUE DEFINITION1 

A solution to the issue of permanent disposal of high-level radioactive waste 
(HLRW) must address three major aspects of the disposal problem. First, waste 
management and disposal must minimize the likelihood of reentry into the biosphere, 
where the waste would pose major health and safety hazards. Second, the 
management and disposal system must be emplaced as quickly as possible since older 
plants may soon deplete on-site storage capacity for spent fuel rods. Third, efforts to 
emplace the national waste system must be accompanied by public understanding, 
participation, and support.2 

The Nuclear Waste Policy Act of 1982 (NWPA) was enacted to administer a 
solution addressing these three aspects of the disposal problem. The NWP A solution 
requires the development of underground geological repositories as tenninal facilities 
for high-level radioactive waste. Selection and development of repository sites is to 
be based on a federal-state relationship of cooperation and consultation to ensure that 
conflict does not build and slow or prevent emplacement of the NWP A system. 
Conflict over the site-selection process has occurred, however. Public concern over 
the DOE site-selection process has made states and affected Indian tribes reluctant to 
host a repository under the current program.3 

This chapter examines one possible solution for state and Indian tribe 
reluctance -- compensation/mitigation. The language of the NWPA reflects a 
commitment to compensating/mitigating negative repository impacts on the host 
community.4 To understand congressional commitment to compensation/mitigation, 

1 The arguments and policy insights in this chapter were developed and/or 
refined by Norma Gonzalez. 

2 J. Bennett Easterling, "Public Confidence in Radioactive Waste Disposal" 
(paper presented to the Waste Management 1987 Panel, Tuscon, Arizona, March 3, 
1987, p.3.(Mimeographed.) 

3 Melinda Beck, "A Nuclear Burial Ground: It's Geology vs. Politics in a 
Red-Hot Debate," Newsweek. June 16, 1986, p. 31; and Barbara Starr, et al., "The 
Nuclear Waste Lottery: Three States Win the Prize Nobody Wants; But Nevada, 
Texas, and Washington Don't Want a Nuclear Graveyard Either," Business Week, 
March 11, 1985, p. 98D. 

4 Nuclear Waste Policy Act of 1982 (NWPA), 96 Stat.2201, PL 97-425, 
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one must grasp both the ethical considerations implicit in the concept of 
compensation/mitigation under the NWP A and the repository impacts that can affect 
the host community. 

BACKGROUND 
The Council on Environmental Quality defines mitigation as action taken to 

avoid, minimize, rectify, reduce, eliminate, or compensate for adverse impacts.5 The 
language of the NWP A indicates that negative repository impacts can and should be 
mitigated.6 Two major reasons are offered for the use of mitigative measures under 
the NWP A program. First, mitigation is equitable. Second, if taken in combination 
with other measures to preserve public trust in the commitments the NWPA 
expresses, mitigation may facilitate NWP A implementation. 

Equity and the Repository Siting and Development Process 
The siting process will require decisions on at least five underlying issues: 

1) uncertainty, 
2) equity, 
3) equity ofrisk, 
4) implementation ethics, and 
5) intergenerational responsibility.7 

The NWP A commits the federal government to the first three, and tangentially 
addresses the last two. 

Congress decided to move forward in emplacing a management and disposal 
system for HLRW that would use underground geological repositories as terminal 
facilities. It did not postpone a decision or hope more information would soon be 
known and uncertainties resolved: "In any ...[environmental impact] statement 
prepared with respect to the first repository to be constructed...the need for a 

(January 8, 1983), sec. 116(c)(2)(A) and sec. 118(b)(3)(A). 

5 Council on Environmental Quality, Regulations for Implementing the 
Procedural Provisions of the National Environmental Policy Act. 40 CFR, parts 1500 
- 1508, § 1508.20. 

6 NWPA, aec. 116(c)(2)(A) and sec. 118(b)(3)(A). 

7 Ted F. Peters, "Ethical Considerations Surrounding Nuclear Waste 
Repository Siting and Mitigation," in Nuclear Waste: Socioeconomic Dimensions of 
Long-Tenn Storage, eds. Steve H. Murdock, et al. (Boulder, Colorado: Westview 
Press, 1983), pp. 42 - 53. 
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. all be "dered "8
repository sh not cons1 . 

To address public concerns over safety risks, Congress designed the NWPA 
program realizing that "State and public participation in the planning and development 
of repositories is essential in order to promote public confidence in the safety of 
disposal of such waste and spent fuel. "9 Expressing this in law was of particular 
significance since the HLRW disposal issue had been unresolved for 38years prior to 
enactment of the NWPA. Lack of a federal solution to the HLRW issue had eroded 
public confidence in the ability of the federal government to resolve the issue. Also 
contributing to concerns about safety risks, however, was public perception of the 
magnitude of these risks: 

The technical community calculates risks numerically and compares them 
quantitatively by using hazard indices. On this basis, due to the low 
probability factor, calculated risks in nuclear waste management are quite low 
when compared to risks more commonly confronted (for example, automobile 
accidents, being struck by lightning, and so on). 

In contrast to the technical community, the general public seems to 
have a tendency to focus on the degree of magnitude, almost ignoring 
probability. That is, the public presumes the validity of Murphy's Law: if 
something can go wrong, it will go wrong. From the perspective of the actual 
or potential victim of contamination, low statistical probability is of little 
comfort. It is the high magnitude that is so frightening. 

The fear is existential, not mathematical, and the psychological effect 
of this fear is not likely to be relieved by appeals to mathematically calculated 
low probabilities. If this preconscious association of nuclear radiation with 
the risk of terrifying disease, disfigurement, and death is really at work in our 
society, then some of the great emotional heat generated by proposals 
regarding nuclear policy and programs can be understood [footnotes 
omitted].10 

Equity of risk refers to the proximity of repositories for HLRW disposal to the 
sources of waste generation. Congress clearly expressed its commitment to this: 

[The] general guidelines [that] shall specify factors that qualify or disqualify 
any site from development as a repository, ...shall take into consideration the 
proximity to sites where high-level radioactive waste and spent nuclear fuel 
are generated . ... Such guidelines shall also require the Secretary [of Energy] 
to consider the cost and impact of transporting to the repository site the 
solidified high-level radioactive waste and spent fuel. ..and the advantages of 

8 NWPA, sec. 114(a). 

9 Ibid, sec. 1ll(a)(6). 

10 Peters, p . 43. 
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regional distribution in the siting of repositories.11 

In ma.king site recommendations and approvals subsequent to the first site 
recommendation the Secretary [of Energy] and the President, respectively, 
shall also consider the need for regional distribution ofrepositories and the 
need to minimize, to the extent practicable, the impacts and cost of 
transporting spent fuel and solidified high-level radioactive waste.12 

A commitment to implementation ethics is only partially assumed in the 
NWPA if one defines implementation ethics as using the best technology available to 
develop the repository and to take measures that will inform future generations of 
repository hazards.13 Although minimally, Congress does express a commitment to 
intergenerational responsibility in the NWP A: 

The Congress finds ...that high-level radioactive waste and spent nuclear fuel 
have become major subjects of public concern, and appropriate precautions 
must be taken to ensure that such waste and spent fuel do not adversely affect 
the public health and the environment for this or future generations.14 

Congress apparently intended to safeguard the future by locating repositories in the 
most suitable geological sites in the country and postclosure monitoring because no 
other reference to intergenerational responsibility occurs in the act. 

The [Nuclear Regulatory] Commission ...shall, by rule, promulgate technical 
requirements and criteria that it will apply...in approving or disapproving
proving...applications for authorization for closure and decommissioning 

. . 15 of .. . repos1tones. 

Effects of the Repository Siting and Development Process 
Building a HLRW repository will have numerous effects on the host 

community. Some will be those common to any large project; others will be unique 
to the repository because "it is a facility handling radioactive materials which are 
perceived and thus reacted to in a manner quite different than those for other types of 

11 NWPA, sec 112(a). 

12 Ibid., sec. 114(a). 

13 Peters, p. 53. 

14 NWPA, sec. 111. 

15 Ibid., sec. 121. 
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large scale developments."16 To understand the scope of these effects, it is helpful to 
use a categorization scheme that places them into five categories: economic/business, 
demographic, fiscal/ government, community services, and social.17 

Economic effects can be both positive and negative. Usually a number of 
employment opportunities are associated with any large construction project and the 
multiplier effect of the increased money supply should benefit many local businesses. 
However, land values around the repository may drop considerably and land use may 
be restricted. 

For example, the negative economic effects might be ruinous on the DOE
selected site in Deaf Smith County, Texas, a rural area with an agriculturally based 
economy. Farmers fear that their crops may be affected and that demand for their 
products will diminish.18 If some farmers begin to act on their fears by selling their 
land, they may precipitate a downward spiral in farmland prices. In the short run, 
the nearby feedlots, meat packers, food processors, grain elevators, and farm 
equipment dealers would probably be affected by the farmers' fears. They certainly 
would be affected if there were market resistance to goods from that area. 

The demographic effects of siting a repository may be both good and bad for a 
community. The DOE predicted that the repository would require from 1,700 to 
5,000 workers durinf repository construction and from 870 to 1,100 during 
repository operation.1 Many of these jobs will require skills that local residents do 
not possess, leading to an inmigration of workers to fill those positions. Given the 
fears expressed by local residents and the possibility that the agriculturally based 
economy will suffer, however, there is also the chance that a significant outmigration 
will occur. The net effect of the migration patterns will to be to change the 
composition and the distribution of the population fairly rapidly. 

16 Steve H. Murdock, et al., "An Overview of the Dimensions of Nuclear 
Waste Management and Repository Siting," in Nuclear Waste: Socioeconomic 
Dimensions of Long-term Storage, eds. Steve H. Murdock, et al. (Boulder, 
Colorado: Westview Press, 1983), pp. 9 - 10; and Barbara D. Melber, et al., Nuclear 
Power and the Public: Analysis of Collected Survey Research (Ratelle Memorial 
Institute, November 1977). 

17 John K. Thomas, et al., "The Socioeconomic Impacts of Repositories," in 
Nuclear Waste: Socioeconomic Dimensions of Long-Term Storage, eds. Steve H. 
Murdock, et al. (Boulder, Colorado: Westview Press, 1983), p. 109. 

18 Julie Brody and Christine Galavotti, Economic Effects of a High-Level 
Nuclear Waste Repository: A Survey of Businesses in Deaf Smith. Oldham. and 
Swisher Counties (Austin, Texas: Texas Department of Agriculture, 1985), p. 6. 

19 U.S. Department of Energy, Final Environmental Impact Statement 
Management of Commercially Generated Radioactive Waste, vol. 1(October,1980), 
Chapter 5, p. 62. 
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The effects of the repository on local community services will be essentially 
negative. A rapid increase in the population will affect the local governments' abilities 
to provide the same level and quality of services as it provided before repository 
development began. For example, repository workers may desire housing nearer the 
site than is currently available, requiring an increase in the local government 
infrastructure. This increase might include an expansion of medical services, police 
and fire protection, and new schools. In addition, the existence of the repository 
carries special burdens for local governments. Emergency preparedness planning, for 
example, will be required. 

The rapid changes in community service needs will have fiscal effects on local 
governments. The expenses local governments will incur in responding to these 
changes cannot be recuperated directly because repository siting and development are 
not subject to local taxes.20 If the Deaf Smith site were selected, tax revenues would 
be lost from the agricultural products that would have been produced on the land 
occupied by the repository and further erode the local tax base. 

Finally, the repository will have social impacts. One result of repository 
development is the perception of the residents that the HLRW in the nearby repository 
presents health and safety risks to them and to future generations. Residents may also 
feel that their way of life is deteriorating, especially if a large infusion of workers 
transforms their small community into a boomtown. 

The Current Sirin~ Conflict 
The Congress, then, made the most difficult nontechnical decisions 

underlying HLRW disposal. The responsibility Congress assigned to the DOE was 
to implement the NWP A according to the guidelines and premises in the NWPA. The 
appearance that the DOE may be neglecting this responsibility during implementation 
has led to the current siting conflict. 

The NWP A allowed the DOE to continue to investigate sites it had identified 
as potentially suitable for site characterization before the NWP A was enacted: 

Nothing in this section may be construed as prohibiting the Secretary [of 
Energy] from continuing ongoing or presently planned site characterization at 
any site on Department of Energy land for which the location of the principal 
borehole has been approved by the Secretary [of Energy] by August 1, 1982, 
except that. ..the Secretary [of Energy] shall not continue site characterization 
at any such site unless such site is among candidate sites recommended by the 
Secretary [ofEnergy]...for characterization .... 21 

The current site-selection process has identified three sites west of the Mississippi, for 
characterization, although the majority of nuclear power plants are east of the 
Mississippi. The Yucca Mountain site in Nevada is currently controlled by the DOE, 
the Bureau of Land Management, and the Department of Defense; the DOE "has 

20 NWPA, sec. 116(c)(3) and sec. 118(b)(4). 

21 NWPA, sec. 112(f). 
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control over the entire [Hanford] site" in Washington.22 

The appearances of DOE implementation may have caused public doubt that 
the DOE has not been committed to abiding by the ethical spirit of the NWPA and the 
equity Congress intended the DOE to preserve throughout the program. 

ANALYSIS 
In light of the erosion of public confidence in the DOE's ability to emplace a 

~RW management and disposal system, mitigative measures alone will not allow 
implementation of the NWPA to continue. Offers of mitigation, may initially appear 
to be capable of addressing many of the concerns on which opposition is based 
because these concerns can be solved with money. For instance, the federal 
government may offer the dissatisfied parties enough money to build the 
infrastructure necessary to maintaining the current quality of life during repository 
development. Although it is difficult to quantify social impacts accurately, it is not 
impossible. The DOE might, therefore, consider offsetting these effects by providing 
other types of benefits, such as building parks and recreational facilities. Another 
mitigative measure would be providing local governments with substantial grants and 
allowing them to decide how the money would be best spent. Offering parks and 
money under the current strained relations between the affected parties and the DOE, 
however, might resemble a bribe or incentive more than a mitigative measure: 

a mitigative measure might be interpreted as a bribe rather than as an attempt to 
offset or mitigate real or perceived adverse impacts when the mitigation 
proposal is initiated by facility sponsors or external decision-makers .... 
conversely if the proposed mitigation is developed in response to local 
requests, it is more likely to be perceived as salutary and straightforward.23 

Only involvement of affected parties during the formulation of mitigative measures 
will decrease the likelihood that mitigation will be viewed as a bribe. Through timely 
and substantive public involvement, local residents will be more likely to accept 
decisions. 

Mitigation under the NWPA would be designed to address a wide variety of 
effects occurring throughout the siting and development of the NWPA system. Two 
very important features of NWP A effects will determine the details of the mitigative 
process. First, effects on a community begin as soon as it is known that the 
community is being considered for repository development. Property values are 
generally the first to reflect the residents' fears. 

Second, the impacts of a repository continue through its operation and long 
after it is no longer operational. When the repository stops accepting the waste, a 

22 Deaf Smith County Environmental Assessment, chapter 7, p. 62. 

23 John Sorenson, et al... Impacts of Hazardous Technology: The Psycho
Social Effects of Restartine TMI-1 (New York: State University of New York Press, 
1987), p. 140. 
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large number of workers will be idle. The effect of these layoffs could be as severe 
as that of the preceeding worker inmigrations. 

Piecemeal impact mitigation is not likely to have as many of the desired effects 
as mitigation administered through an impact management system.24 In an impact 
management system, negative effects are anticipated and the beneficial effects of the 
repository are enhanced. More importantly, affected parties are involved in the 
decision-making process. This involvement furthers two goals. First, allowing 
residents to express their concerns and meeting with residents to resolve their 
concerns will help dispel opposition to the repository. Second, decisions will be 
more likely to reflect the real needs of the communities and will therefore be more 
acceptable to them. Perhaps one of the strongest aspects of an impact management 
system is that it provides for effects preceeding construction as well as those occuring 
after repository operations end.25 

Specific negative effects can be identified for five basic groups: 

• local landowners whose property is taken for the repository, 
• other landowners whose land values decline as a result of the 

repository, 
• local governments, 
• low- and fixed-income groups affected by local inflationary effects of 

development, and 
. tal 26• envrronmen groups. 

Landowners should be assured that, if they sell their land, they will be 
compensated for the difference between the price they get and the fair market price 
before site characterization began. Local governments should be compensated for all 
strains placed on community services by repository-related activities. Environmental 
groups may accept dedication of other lands for recreation or wildlife habitats as in
kind compensation for lands withdrawn from such uses to site and develop the 
repository. Low- or fixed-income groups may benefit from tax breaks -- made up for 
by compensatory payments to the local government Incentives can be in the form of 
additional parks and recreational areas and open-ended grants to local governments 
and school districts in addition to mitigative compensation. The underlying principle 
is to give the communities what they want, not simply to throw money in their 
direction. 

Compensation may be realized through some combination of monetary 
remuneration, liberal insurance covering those exposed to transportation risks, and 

24 Larry Leistritz, et al., "Planning for Impact Management: A Systems 
Perspective," in Nuclear Waste: Socioeconomic Dimensions of Lone-Tenn Storaee, 
eds. Steve H. Murdock, et al. (Boulder, Colorado: Westview Press, 1983), p. 201. 

25 Ibid., pp. 202 - 206. 

26 Ibid., p. 215. 
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higher safety standards for protecting future generations that do not share the benefits 
of electricity generated with nuclear energy. But many burdens, such as the 
psychological stress ofresidents who live near the radioactive waste rep()sitory site or 
the transportation routes, are difficult to quantify and compensate fairly.27 

CONCLUSION 
H the site-selection process continues and one of the sites selected for 

characterization is recommended for repository development, the host community 
should receive mitigation for the risks associated with the repository in the interest of 
equity. It is only fair to expect these beneficiaries to receive their "fair share" of the 
radioactive waste disposal burden in the form of taxes levied on their nuclear energy 
consumption. 

The entire nation would benefit were Congress to modify the NWPA to 
include the organizational structure and the funding necessary for the full range of 
impact-management procedures. The establishment of a permanent liaison for 
residents or groups with grievances would instill confidence and deflect criticism. 

TT Barry D. Solomon and Diane M. Cameron, "Nuclear Waste Repository 
Siting: An Alternative Approach," Ener~ Policy, vol.13, no. 6 (December 1985), 
p. 572. 
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CONCLUSIONS 

PRINCIPAL FINDINGS 

Federal Institutional Issues 
Conflict over site selection poses the greatest threat to implementatim1 of a 

program designed to use underground geological repositories as terminal facilities for 
high-level radioactive waste. Siting conflict threatens to add the current program to 
the series of failed federal policies on radioactive waste management and disposal. 
These failed federal policies underlie current public concerns about impacts and 
equity. Credibility in the federal government's commitment to resolving the waste 
disposal issue depends greatly on federal regard for the concerns affected parties 
express. 

The multiattribute utility analysis, a decision-aiding methodology applied by 
the Department of Energy during its site evaluations, is thorough and systematic. 
Although part of the evaluation appears questionable, the report of the evaluation does 
delineate most of the assumptions, methodologies, and conclusions the department 
used for its site evaluations. Impact evaluations and decisionmaking systems used to 
reach a final siting decision must include factors that are for the most part much more 
complex than a single decision-aiding methodology can quantify. 

The program the Nuclear Waste Policy Act establishes is internationally 
significant. If the U.S. disposal program is successful, other governments stand to 
gain from the technical advances made and by being able to show their own citizens 
that safe geological disposal is a proven alternative. 

Public Concerns 
Siting a national management and disposal system for IaRW with technical 

integrity and legitimacy requires substantive involvement of states and Indian tribes 
during site selection. Although the federal government has expressed that it 
understands the necessity of consulting with states and Indian tribes before decisions 
are made, evidence of what might be a discrepancy between congressional intent and 
agency implementation exists. Three major factors may have contributed to the 
evidence cited in this report: the act's reliance on public hearings for public 
participation during the siting process, the lack of congressional directive on 
integration of public comments into the federal decisionmaking process, and the 
consequently underdeveloped consultation and cooperation process. 

The greatest public concern seems to be a perception of inequity in the 
regional distribution of the three sites selected for detailed geological studies: the 
three sites are located west of the Mississippi River and most commercial nuclear 
power plants are east of the Mississippi. 

RECOMMENDATIONS 
The federal government should be more explicit in its commitment to public 

participation. Plans to effect this could be added to the current waste program either 
through amendment of the act or revision of the department's mission plan. Plans 
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should be formulated to develop the elements of substantive public participation in the 
federal decisionmaking process and establish the forum in which such participation is 
to occur. The federal government should undertake a public education campaign on 
national, state, and local levels. Information dissemination should use the sources 
from which the public learns about nuclear energy-related issues extensively. 

The decisionmaking process should be expanded to include review of 
complete but tentative plans by independent experts as well as the public. Concerns 
raised should be addressed in revised plans. Draft documents should discuss all 
alternatives and admit current gaps in knowledge. Public participants should be 
informed about the process comments will undergo as they proceed through the 
federal decisionmaking system. 

Hearings, if selected as the preferred channel for interaction between the 
federal government and affected parties, should be planned with sufficient notice. 
The format of hearings should facilitate information exchange between agency 
representatives and the public. Announcements of hearings should be made through 
easily accessible information channels such as television and radio announcements, 
billboards, and newspaper advertisements, as well as in the Federal Register. Use of 
a neutral third-party mediator between public and agency representatives during 
hearings should be considered. Combining other participatory processes with the 
hearing would facilitate interaction between the government and affected parties. 

The information disseminated by the DOE to comply with public availability 
provisions in the NWP A should address technical and nontechnical concerns about 
the HLRW program. Included in the information disseminated should be federal and 
independent-expert evaluations of the waste program's impact on the health, safety, 
and economy of the host community as well as anticipated environmental and 
socioeconomic impacts. The repository host community, individuals, Indian tribes, 
and the host state should all receive mitigation/compensation for the risks associated 
with the repository. 

If the multiattribute utility analysis is used again as a decisionmaking aid, the 
interests of major stakeholders should be taken fully into consideration by allowing 
and encouraging the public to participate during the MAUA evaluation process. Most 
importantly, the limits of decision-aiding technologies and the complexity of the 
nontechnical issues related to HLRW management and disposal require that additional 
decisionmaking strategies be used. 

Although there are many benefits associated with reassigning implementation 
of the current waste program to an independent agency, we emphasize that such a 
decision should not be made without fully considering the effect of such a transfer on 
public perceptions. If a transfer of the program does occur, great care should be 
taken to use the technical and nontechnical knowledge gained under the current waste 
program. 

Disregarding siting decisions of the current process and restarting the site
selection process appears politically unlikely. Nonetheless, an alternate siting 
procedure is developed that could be used should the current process begin anew or if 
a second national repository is needed. During the revised siting process, each state 
and Indian tribe would nominate potential repository sites within the regional 
boundaries established by Congress and the DOE. Development of all management 
and disposal components associated with permanent HLRW disposal would occur 
simultaneously. Each state, regardless of its regional assignment, would be required 
to nominate a site within its borders if it uses nuclear energy. This requirement would 
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reinforce expressed federal commitment to regional equities. 
Various policy options exist for addressing public concerns that may arise 

during implementation of a program as complex as that established by the NWPA. 
Whichever option or combination of options is adopted, we recommend that the result 
should be an organization and strategy flexible enough to 1) site, develop, operate, 
and close a repository safely, 2) conciliate the management and disposal of HLRW 
with other federal missions and policies, and, most importantly, 3) preserve public 
participation during federal impact evaluation and decisionmaking. 

We recommend that the final siting decision include nontechnical factors that 
are for the most part much more complex than a single decision-aiding methodology 
can quantify. Identification and consideration of these complex factors requires the 
use of federal decisionmaking strategies, substantive public involvement during 
federal impact evaluations, and integration of public comments into the federal 
decisionmaking system. 
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