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ABSTRACT 
 
The recent rise of oil and gasoline prices accompanied by reluctant acknowledgement 
that traditional sources of energy are limited has renewed public interest in renewable 
energy sources.  This perspective on energy is focusing attention on and facilitating 
acceptance of alternative energy concepts, such as solar, wind, and biomass.  The nuclear 
energy alternative, while clean with potentially abundant fuel supplies and associated 
with low costs, is burdened with the frequently negative public opinion reserved for 
things nuclear.  Coincident with the heightened examination of alternative energy 
concepts, 2004 marks the 25-year anniversary of the Three Mile Island accident.  Since 
this pivotal accident in 1979, no new reactor licenses have been granted in the U.S.  The 
resolution of the issues of nuclear waste management and disposition are central to and 
may advance public discussions of the future use of nuclear energy.  The U.S. 
Department of Energy (DOE) is currently preparing the licensing application for Yucca 
Mountain, which was designated in 2003 as the site for a high-level waste and spent 
nuclear fuel repository in the U.S.  The DOE also has been operating a deep geologic 
repository for the permanent disposal of transuranic (TRU) waste since 1999.  The 
operational status of the Waste Isolation Pilot Plant (WIPP) as a repository for TRU 
waste was successfully realized along with the lesson learned that stakeholder trust and 
acceptance are as critical to the success of a repository program as the resolution of 
technical issues and obtaining regulatory approvals.  For the five years of its operation 
and for decades prior, the challenge of attaining public acceptance of the WIPP has 
persisted for reasons aligned with the opposition to nuclear energy.  Due to this 
commonality, the nuclear waste approach to public acceptance, with its pros and cons, 
provides a baseline for the examination of an approach for the public acceptance of 
nuclear energy in the U.S.  This paper will present these concepts and discuss the future 
of nuclear energy in the U.S. in light of the challenge of gaining public acceptance. 
 
INTRODUCTION 
 
This year marks the 50th anniversary of civilian nuclear power and the 25th anniversary of 
the Three Mile Island accident, which effectively halted considerations of new nuclear 
power plants in the U.S.  According to the International Atomic Energy Agency, while 
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the future of nuclear energy in the U.S. and Europe is uncertain and unclear, the burdens 
of economic and population growth in Asia, combined with the scarcity of natural 
resources, have spurred growth of the nuclear industry in that part of the world, with 22 
of the last 31 nuclear power plants being built in Asia.1  At the present time, the debate 
over the future viability of nuclear power in the U.S. is of renewed interest given the 
recent increase in oil prices, the power blackout in large parts of the eastern U.S. in 2003, 
and geo-political considerations that make reliance on energy imports an undesirable 
long-term solution.  Surveys and opinion polls in the U.S. show trends indicating an 
increasing desire on the part of the public to be as self-reliant as possible with respect to 
energy needs.  Correspondingly, the nuclear energy option is also showing a gradual 
increase in public support.2  However, closing the gap between these initially positive 
trends and the acceptance by the public-at-large of nuclear power as a future energy 
option provided by new nuclear power plants in the U.S. still remains a daunting 
challenge.  The political, social, economic, and cultural conditions that existed when the 
existing nuclear power plants were built are considerably different from those of the 
current environment. 
 
Public and stakeholder acceptance is essential to any meaningful approach for pursuing 
nuclear power in the U.S.  Similarly, the issue of successful nuclear waste management 
and disposition is a critical factor in determining the future viability of nuclear energy.  
The public and stakeholder interactions in the nuclear waste debate offer important 
parallels and a unique resource for the design and development of public acceptance 
strategies and expectations for the nuclear energy option.  In 2003, the Yucca Mountain 
site in Nevada was authorized as the designated site for the disposal of spent nuclear fuel 
and high level wastes3 in accordance with the Nuclear Waste Policy Act of 1982.4  The 
DOE is currently preparing the licensing application for review by the U.S. Nuclear 
Regulatory Commission (NRC) to proceed with the Yucca Mountain repository 
construction.  The DOE also has been operating a one-of-a-kind deep geologic repository 
in southeastern New Mexico for the permanent disposal of TRU waste since 1999.  The 
WIPP repository program provides a real-time example of public and stakeholder 
interactions in a nuclear debate.  Multiple, diverse, strongly-anchored, and often 
emotional viewpoints are possessed by the participants in the WIPP debate and, as a 
result, the public acceptance approach for WIPP has addressed a wide range of issues.  
The nuclear waste approach to public acceptance, with the WIPP repository as a case-
study, provides a baseline for the examination of an approach for the public acceptance of 
nuclear energy in the U.S. 
 
THE WASTE ISOLATION PILOT PLANT 
 
The underground WIPP repository is located in the southwestern part of the U.S. on an 
approximately 26-square kilometers tract of federal land in the State of New Mexico, 
approximately 42 kilometres from the city of Carlsbad.  The WIPP repository is located 
655 metres below the surface in a bedded salt formation of Permian age known as the 
Salado Formation.  The U.S. Congress authorized the development of WIPP in 1979 to 
demonstrate the safe disposal of radioactive waste resulting from defense programs of the 
U.S., including weapons production and research and development.5  The WIPP is 
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authorized for the disposal of 175,500 cubic metres of defense-related TRU wastes and 
has an operational life of 35 years, until 2033.6
 
TRU waste is defined as radioactive waste contaminated with alpha-emitting 
radionuclides with half-lives greater than 20 years and atomic numbers greater than 92, in 
concentrations greater than 100 nanocuries per gram of waste.7  TRU waste is produced 
during nuclear fuel assembly, nuclear weapons research, production, and cleanup, and as 
a result of reprocessing spent nuclear fuel.  The waste generally consists of solid or 
solidified materials such as protective clothing, tools, glassware, and equipment 
contaminated with radioactive materials.  Figure 1 shows the DOE sites that generate or 
store TRU waste around the country and the routes used to transport waste to WIPP. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.  Location of TRU Waste Generating and Storage Sites 
 
The WIPP, which was officially opened and first received a shipment of defense-related 
CH-TRU waste on March 26, 1999, has been operational for more than five years.  As of 
September 10, 2004, WIPP has received 2,965 shipments of waste from seven DOE 
waste generating and storage sites.  Currently, WIPP is receiving and disposing of 
approximately 20 shipments per week. 
 
Figure 2 presents the general timeline spanning more than four decades for achieving 
WIPP operational status.  The complex chronology of key decisions required to 
successfully obtain the current operational status of the WIPP repository showcases the 
influence of the public and various stakeholders in determining the end-state of the 
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repository program.  The opening of WIPP was achieved only after the completion of 
technical research to the satisfaction of technical oversight groups and professional 
societies, the demonstration of compliance with governing regulations, the satisfactory 
negotiation of organizational agreements, the settlement of various lawsuits challenging 
regulatory authority, and the input and opinions made available by public comment as 
resolved within a dynamic system of stakeholder interaction.  The critical parameters that 
were the focus of public and stakeholder interest in the WIPP program are discussed in 
detail below, and bear direct relevance to the nuclear energy debate in terms of public 
acceptance. 
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Figure 2. Timeline and Key Milestones for WIPP Project 
 
PARAMETERS GOVERNING PUBLIC ACCEPTANCE BASED ON THE WIPP 
EXAMPLE 
 
Based on the experience from the WIPP repository, the critical parameters that govern 
public and stakeholder interactions in the nuclear waste debate can be identified as 
follows: 
 

• Demonstration of technical soundness 
• Legal resolutions to stakeholder conflicts 
• Economic impacts 
• Cultural issues 
• Drivers for need of program. 

 
Demonstration of Technical Soundness 
 
One key lesson from the WIPP program that is applicable to the nuclear arena is that 
technical soundness, as demonstrated by compliance with all governing regulations, is 
absolutely essential, but entirely insufficient for gaining stakeholder confidence and 
public acceptance.  The WIPP program is governed by multiple regulations, administered 
by the NRC, the U.S. Environmental Protection Agency (EPA), the New Mexico 
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Environment Department (NMED), and the DOE, addressing various safety aspects of 
waste transportation, characterization, handling, and disposal.  Each set of regulations 
includes provisions for ensuring public and stakeholder participation through public 
comment periods and other communications to apprise the stakeholders of key milestones 
in the regulatory approval processes.  While the technical aspects of the WIPP repository 
were generally concurred upon by project scientists, technical oversight groups, and 
regulators relatively early in the program, numerous stakeholders including various 
citizens’ groups, the State of New Mexico, and the public-at-large continued to voice 
concerns pertaining to the environment and human health and safety during public 
comment opportunities.  As an example of the level of stakeholder and public interest, the 
EPA received 1,400 written and oral comments from more than 380 stakeholders at eight 
public hearings held around the U.S. during the compliance certification process for the 
WIPP repository.8
 
In the interest of public acceptance it is often necessary as part of the demonstration of 
technical soundness to perform activities that are not directly traceable to technical safety 
bases.  WIPP repository program development decisions could not be based solely on 
technical grounds given the importance of public perception and stakeholder 
involvement.  In some cases, initial conditions and requirements, although not justifiable 
solely on technical or economic grounds, may be perceived by impacted stakeholders as a 
commitment to perform the activity, which is solely related to their “comfort level” with 
the repository operations.  For example, the application of dual regulations to the mixed 
waste (radioactive as well as hazardous) disposed at WIPP can be debated as being 
redundant, given the fact that the hazard from the radioactive nature of the waste 
overwhelms any impacts from the hazardous nature of the waste (as defined by the 
Resource Conservation and Recovery Act [RCRA]).9  While the dual regulation that 
mixed waste is subjected to may not be meaningful solely on a risk basis, the regulation 
of the waste under RCRA, as administered by the State of New Mexico, is crucial to the 
acceptance of the repository by stakeholders with local and state interests, and is built 
into the regulatory process.  Debate of technical issues alone has been inadequate in 
addressing stakeholder expectations, which in many cases are based on an opinion that 
more waste characterization results in safer conditions.   
 
Legal Resolutions to Stakeholder Conflicts 
 
As evidenced by the four decades of WIPP program evolution, legal resolutions to 
conflicting positions among stakeholders are to be expected and should be factored in as 
part of the decision-making process,.  For example, the land withdrawal phase of the 
WIPP repository program, an essential element in siting, constructing, and operating the 
repository, involved active negotiation among DOE, the U.S. government, and the State 
of New Mexico, with legal recourse sought by the participants on multiple occasions.  
The end result and ensuing conditions of land withdrawal were arrived at not necessarily 
by consensus but by interface and dialogue between the stakeholders and the intervention 
of the judicial process.  Similarly, a Cooperation and Consultation Agreement between 
the DOE and the State of New Mexico formalized the role of the State of New Mexico 
and included the negotiated settlement of key “off-site concerns” especially as related to 
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transportation (e.g., emergency response, highway upgrading, transportation monitoring, 
and accident liability).  Informal agreements without enforcement terms were not 
effective in seeking public acceptance of WIPP. 
 
Economic Impacts 
 
Following the demonstration of technical soundness and the realization of a threshold 
“comfort-level” among the public and stakeholders regarding project safety, economic 
interests can influence public acceptance.  The opportunity for education and 
dissemination of project knowledge is greatest at the local level.  As a result, WIPP 
project communications are most effective in its local community of Carlsbad, New 
Mexico, and the supportive local community position of the project has been shaped by 
direct and frequent interactions with project representatives.  The economic interests of 
Carlsbad, in the form of employment opportunities, augmentation of existing industries, 
and the addition of a new industry, influenced local public acceptance of the repository 
concept in the community.  The local community also benefited from experience with a 
previous nuclear industry related project10 and continues to be informed by an active 
communications program for the project within the local community.   
 
Cultural Issues 
 
In pursuing public acceptance, attention and consideration must be given to “cultural 
issues.”  In the U.S. nuclear repository and nuclear energy programs alike, cultural issues 
amount to the commonly negative public perception that exists for “all things nuclear,” a 
distrust of the government and the industry, and, recently, fears of security risks and 
associated safeguards issues.  These cultural issues are a function of the information 
provided to the public (through industry, citizens’ groups, new media, entertainment, 
etc.).  Changing these perceptions completely is an unrealistic and potentially undesirable 
end goal.  The objective of public acceptance is not to get all stakeholders in complete 
agreement, but to support a process that results in an end-state that is inclusive and 
rigorous enough to withstand technical, political, legal, and public scrutiny.  
“Legitimacy” of a program may be realized through efforts to reach a “threshold level of 
stakeholder comfort” that include transparent decision making, encouraging stakeholders’ 
contributions, and conceding to perform activities that are important to stakeholders. 
 
Drivers for Need of Program 
 
The greater the need for a solution, the greater the likelihood of public acceptance for a 
solution.  The need for the WIPP repository was driven by the fact that radioactive waste 
generated in the U.S. national interest from defense programs required a national 
solution, which imposed responsibilities on the national decision-makers to ensure 
relevant legislative and executive actions occurred in pursuit of a defense waste disposal 
solution.  This national solution incentive associated with WIPP directed key decisions 
that established the program and compelled its progress. 
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NUCLEAR POWER AND PUBLIC ACCEPTANCE 
 
The public and stakeholder input during the evolution of the WIPP program from 
conception to construction and their continuing participation in the operational phase of 
the project offer valuable insights to the issue of public acceptance of nuclear power and 
future power plant projects in the U.S.  Arguably, the time and environment are favorable 
to the reexamination of the nuclear energy option from a “need” and “desire” perspective.  
Reliance on energy imports is seen as a definite negative and the rising prices of oil and 
gas place the “finite reserves” issue squarely in the public domain. 
 
Unlike U.S. experience with nuclear power prior to the 1979 Three Mile Island accident, 
the future exploration of nuclear energy will not be dominated by issues based solely on 
technical grounds.  Nuclear power is a proven technology, but safety and reliability 
concerns of the public must be addressed as part of the public acceptance strategy.  The 
public perception of nuclear power risks is the legacy of the Three Mile Island accident.  
Concessions and efforts not necessarily directly linked to safety issues may be necessary 
and should be part of the framework and mindset of any such program.   
 
Legal resolution of conflicts and divergent positions should be expected and factored in 
as an essential decision-making tool.  In addition to the necessary involvement of the 
judicial branch of the government, legislation supporting emission-free and sustainable 
energy would provide an essential foundation for promoting the future of nuclear energy 
and fostering public involvement and acceptance. 
 
Finally, cultural issues frequently ingrained with beliefs and opinions that are non-
technical, should not be ignored given the charged nature associated with the nuclear 
topic.  It is unreasonable to expect or desire complete agreement among the stakeholders 
and unconditional acceptance by the public.  The desired end result should be a nuclear 
energy program and policy that are perceived by all parties involved as legitimate.  A 
public perception of legitimacy will provide the desired “threshold level of stakeholder 
comfort” to allow the complex process to move forward. 
 
SUMMARY 
 
Given the fact that public acceptance is an ongoing process that cannot be tabled as a 
one-time achievement, a comprehensive public acceptance strategy should be an integral 
feature of any future nuclear energy program in the U.S.  Public acceptance, as evidenced 
by the U.S nuclear repository program at WIPP, is tied to the realization and maintenance 
of a “level of comfort” among stakeholders that will lend legitimacy to the process.  
Technical soundness and regulatory compliance, while essential, are not sufficient to 
result in public acceptance.  Efforts to maintain or increase the public comfort level are as 
important to public acceptance of a nuclear program as rigorous scientific analysis. 
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