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Abstract

An ongoing project on The Future of Radiation Protection is exploring the most important radiation-
related challenges that may emerge between now and 2025. Project participants have already
identified the restoration of sites contaminated by radioactive residues as one of the central challenges
of the generation ahead. Scenarios developed in the project explore a wide range of plausible
radiation protection futures, from highly desirable futures to futures dominated by problems and
crises. The most negative scenario involves many developments that produce radioactive residues,
from accidents that release radionuclides and scandals over the improper handling and disposal of
radioactive wastes to accelerating proliferation of nuclear weapons and incidents of radiological
terrorism. A majority of expert participants in focus groups conducted as part of the project view this
negative scenario as the most probable future. Other scenarios explore a "greater use" future (e.g., a
second generation of nuclear power) and a future where advancing technology leads away from the
use of radioactive materials. These two scenarios elicit strong enthusiasm from different sets of
participants, but neither of them is viewed as likely. A final "Whole System Protection" scenario is
viewed favorably by the widest range of participants and is viewed as reasonably likely. This scenario
is being developed further in the current stage of the project. It is being developed to highlight
common ground between participants in terms of agreement on "principles for guiding action."
Principles such as total accounting, pollution prevention, risk harmonization, public right to know,
stewardship, and sustainability may form a framework for guiding action that can transcend
traditional debates and revitalize the field of radiation protection.

Project on the Future of Radiation Protection

With support from the U.S. Environmental Protection Agency, the Institute for Alternative Futures is
undertaking a project on The Future of Radiation Protection to help the radiation protection
community identify the most important radiation-related challenges and opportunities that may
emerge over the generation ahead. The first stage of the project explored the breadth of the radiation
protection mission and the most important radiation-related issues that will need to be dealt with
between now and 2025. Input was gathered from over 100 thought leaders in the radiation protection
field through personal interviews and workshops.1

In these interviews and meetings, the clean up of large defense facilities and the restoration of other
sites contaminated with radioactive residues emerged as one of fifteen major "sectors" of the broad
radiation protection mission. Of forty "key issues" identified by participants, four dealt with
environmental restoration:

1 Workshops were conducted at the CRCPD National Conference of state radiation protection officials,
the ASTSWMO Radiation Task Force, the NAREL and RIENL national laboratories, and the U.S.
Environmental Protection Agency's Office of Air and Radiation (ORIA).
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(a) Allocation and efficient use of resources
(b) Radiological assessment of sites
(c) Remediation technologies and strategies
(d) Remediation standards

The second stage of the project, which is currently underway, began by using the forty "key issues"
identified by participants as a basis for creating alternative scenarios of how issues related to radiation
protection might unfold between now and 2025. The scenarios are designed to explore a broad
"possibility space," ranging from highly desirable futures to futures dominated by problems and
crises.

The "Things get Worse" Scenario

In the most negative of the four scenarios, "Things Get Worse", many developments produce
radioactive residues, creating a need for environmental restoration. Some of the developments over
the next 25 years include:

(a) Incidents of radiological terrorism involving nuclear dispersion devices
(b) Accidents involving the release of radionuclides in the former Soviet Union, Japan, the

USA, and several developing nations
(c) Environmental and public health scandals involving improper handling and storage of

radioactive wastes
(d) Transportation accidents involving mixed and low-level wastes
(e) Proliferation of nuclear weapons, with residues produced by weapons production and

nuclear testing
(f) Mishandling and misuse of Naturally Occurring Radioactive Materials (NORM) and

Technologically Enhanced NORM (TENORM)
(g) Failure to solve the waste management problem - In the USA, YUCCA has never opened,

resistance to opening new low-level waste sites has continued, and it has become
politically unacceptable to ship waste overseas

The scenario highlights many other negative possibilities. Public perception of radiation risks is
increasingly fear-based and disconnected from facts. An internet-fueled hysteria develops about
radioactivity lurking in consumer products, imported metals and materials, and a variety of
"unexpected places." Anti-nuclear protests frustrate efforts to move ahead with a second generation
of nuclear power, but other energy alternatives to nuclear and fossil fuels have not been developed.
More coal is burned for power generation in the U.S., China and other nations, and global
temperatures are beginning to rise rapidly. Lawsuits are underway for damages caused by medical and
occupational radiation exposures. Huge expenditures for the restoration of Department of Energy
(DOE) and Superfund sites have often been boondoggles. Funding for radiation protection has been
cut sharply, but the radiation protection community is being blamed for failing to prevent worsening
problems.

The majority of participants to date view this scenario as the most likely future, the future that most
current developments appear to be trending toward. Several participants argue that this is far from a
"worst case" scenario. In this view, even worse developments are highly plausible over a 25 year time
span, such as a new nuclear arms race, a nuclear exchange between India and Pakistan or other
nations, runaway proliferation of nuclear weapons, or terrorist uses of bombs rather than dispersion
devices.
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The "Different Technology, Greater Use" Scenario

Most of the problems in the "Things Get Worse" scenario are prevented or mitigated by
improvements in technology and management in the "Different Technology, Greater Use" scenario.
Some of the key developments over the next 25 years include related to restoration of environments
include:

(a) Large scale DOE and Superfund environmental restoration projects are carried out
efficiently and avoid costs of meeting unnecessarily high levels of protectiveness

(b) First generation nuclear power plants are safely decommissioned
(c) A safe, acceptable waste disposal program is put into place for all forms of waste

In this scenario, ongoing research demonstrates that there is a relatively high threshold for health
effects of radiation and that low level sources pose no significant health risks. Exaggerated fears of
radiation fade as public perceptions of radiation risks move more into line with scientific assessments.
New uses of radiation in industry and for diagnosis and treatment in health care provide benefits that
clearly outweigh risks. A second generation of smaller, standardized, inherently safe reactors is
initiated in the USA and other nations. Education programs for nuclear engineering and health
physics expand rapidly to strengthen the technical infrastructure for radiation protection.

For a number of the participants in the project to date, the "Different Technology, Greater Use"
scenario is what one called "the best of all worlds." But even the participants most enthusiastic about
this image of the future do not believe the scenario is highly probable. The overwhelming majority of
participants see this scenario as becoming less and less likely over time. They see many current trends
in public opinion and public policy moving away from it rather than supporting it.

The "High Tech Rad Lite" Scenario

Like the "Different Technology, Greater Use" scenario, the "High Tech Rad Lite" scenario is
successful in preventing or mitigating most of the problems that dominate the "Things Get Worse"
future. The scenarios are parallel to some extent. Both involve successful decommissioning and
decontamination of commercial and government reactors, major efforts to restore environments with
radioactive residues, and significant progress in waste management and disposal. But in the "High
Tech Rad Lite" scenario, both governments and businesses increasingly pursue a strategy of
minimizing radiation exposures and the creation of radioactive residues.

The scenario does not portray an "anti-technology," "appropriate technology," or "soft energy path"
future. Instead, technological advancements in many areas support reducing the use of radioactive
materials and offer superior performance at lower costs. Dramatic improvements in energy efficiency
reduce the need for electrical generation. Nonpolluting fuel cells are widely used in buildings and
vehicles for decentralized power generation. Photovoltaics and other advanced energy supply options
expand rapidly. Global treaties lead to the elimination of weapons testing and production, and over 90
percent of existing nuclear weapons are dismantled. Technical advances provide substitutions for
most uses of radioactive materials in industry and for all uses in consumer products. Advanced
modalities for diagnosis and treatment reduce the use of ionizing radiation in health care.

This scenario elicited great enthusiasm from some participants, but others view it as problematic and
improbable. Today's historically low oil prices are a strong barrier to both improvements in energy
efficiency and investment in new technologies. The scenario requires many technological
breakthroughs, some of which might turn out to be expensive, or might generate other problems.
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Even the scenario's strongest advocates do not believe that public opinion and public policy are yet
moving strongly in this direction.

The "Whole System Protection" Scenario

Unlike the other scenarios, the "Whole System Protection" scenario will not be an end state
description of 2025. For example, the scenario description will not specify whether or not a second
generation of nuclear power emerges in this future. Instead, the scenario will describe the principles
for guiding action and the process that emerges for making sound decisions. The procedure for
developing this scenario is essentially a search for common ground. It is already clear that restoring
sites with radioactive residues will be one of the main topics dealt with in the scenario.

The concepts listed below are the first "principles for guiding action" to be recommended in the
project's focus groups. The next phase of the project will focus on exploring what such principles
imply for restoring environments with radioactive residues and other aspects of the radiation
protection mission.

(a) Pollution Prevention - Wherever feasible, prevent pollution (including radioactive
residues) from being generated in the first place, rather than treating it at the end-of-the-
pipe

(b) Total Accounting - Assess the full cradle to grave costs and benefits of decisions,
including impacts on natural systems

(c) Risk Harmonization - Harmonize radiation and chemical regulatory programs, based on a
careful crosswalk between chemical and radiation models, parameters, risk calculations,
and measurement techniques

(d) Public Right-to-Know - Assure easy public (and public manager) access to complete and
up-to-date information on the state of radiation in the environment

(e) Stewardship - Assure that the expertise and organizational capability for dealing with
responsibilities is maintained across generations

(f) Sustainable Development - Develop in ways that meet current needs without undermining
the ability of future generations to meet their own needs; find development strategies that
simultaneously pursue economic well-being, environmental protection, equity, and quality
of life

(g) The Natural Step - A framework of principles for building an ecologically sustainable
society adopted by over 60 corporations such as McDonalds, Electrolux and IKEA
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