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Abstract

Although many of the major environmental risk management decisions we face today require
the simultaneous evaluation and control of both radiological and chemical risks, the separation
of radiation and chemical risk management persists along legal, regulatory, programmatic,
training and professional practice levels. In June 1998, a panel of 40 chemical and radiation
risk experts met at an interactive workshop entitled "Addressing the Similarities and
Differences in Chemical and Radiation Environmental Risk Management," in Annapolis,
Maryland to discuss several perspectives on harmonizing chemical and radiation risk
management approaches. At the conclusion of the meeting, workshop participants
recommended that case studies of clean-up sites at which radioactive materials and hazardous
chemical risks were addressed, be developed to help educate participants in the harmonization
dialogue about their counterpart's issues, stimulate discussion and sharpen issues in a way that
they can be resolved. Several key risk management issues that were highlighted from the
discussion at the Annapolis meeting are being evaluated in the case studies. They include:
decision criteria, costs and public/stakeholder input. This paper presents these key issues and
the approach taken in the case studies.

Background

Driven by differing statutory mandates and programmatic separation of regulatory
responsibilities between federal, state and tribal agencies, distinct chemical and radiation risk
management strategies have evolved. The separate treatment of the two fields by the
scientific and professional communities has led to the evolution of two distinct cultures.
While the separation of radiation and chemical risk management persists, from legal,
regulatory, programmatic, training and professional practice levels, many of the major
environmental risk management decisions we face today require the simultaneous evaluation
and control of both radiological and chemical risks. This environmental reality requires
interaction between the two cultures which often results in disagreements. A more than
decade old wrangling between the U.S. Environmental Protection Agency (EPA), Nuclear
Regulatory Commission (NRC) and the Department of Energy (DOE) on the issues of clean
up standards for contaminated waste sites is an example of this clash of cultures.
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Discussion about harmonization has been continuing during the last decade. The need for
harmonization was clearly articulated in a 1992 report by EPA's Science Advisory Board-
Radiation Advisory Board (SAB-RAB).fl] In June 1998, a panel of 40 chemical and radiation
risk experts and managers from governmental, academic, trade and tribal organizations, were
brought together at an interactive workshop entitled "Addressing the Similarities and
Differences in Chemical and Radiation Environmental Risk Management", in Annapolis,
Maryland to discuss several perspectives on harmonizing chemical and radiation risk
management approaches. At the end of this meeting, workshop participants concluded that
continuing dialogue, improving interagency interaction and coordination will be crucial to the
harmonization effort. Nevertheless, they recognized that there is a lack of combined
knowledge base and understanding of the counterpart's management process and that this lack
of common ground poses practical barriers. To increase the prospects for harmonization,
workshop participants recommended that case studies be developed for clean-up sites at
which radioactive materials and hazardous chemical risks were addressed. Information from
these case studies will help educate participants in the harmonization dialogue about their
counterpart's issues, stimulate discussion and sharpen issues in a way that they can be
resolved. With the continued support of the EPA Office of Radiation and Indoor Air, Johns
Hopkins University Risk Science and Public Policy Institute and the Environmental Law
Institute are conducting case studies to explore the common goals of the two approaches. This
paper presents the key issues being examined and approaches taken in the case studies.

Key Issues

Several key risk management issues that were highlighted from the discussion at the
Annapolis meeting are being evaluated in the case studies. They include: decision criteria,
resource allocation and public/stakeholder input.

Decision Criteria

The decision criteria in chemical risk management are fundamentally different from those
used in radiation risk management. The current framework for managing public exposures to
chemical carcinogens has been referred to as a "bottom up" approach.'3'41 Risk is typically
evaluated for each source and an acceptable risk range, usually between 10"4 to 10"6, is
established. In contrast, the dominant framework for managing individual radiation exposures
has been described as a "top down" approach.131 The top-down strategy involves aggregating
risks from all sources and setting an upper bound dose limit, and then using the As Low As
Reasonably Achievable (ALARA) principle to reduce the risk. The NRC and DOE have
consistently favored the top-down, or ALARA, approach in their standard setting and risk
management practices.'41 Consistent with its chemical risk management philosophy, EPA uses
a bottom up approach usually applies a 10"4 to 10~6 incremental lifetime target risk range in
managing radiation risks. The rigid application of these two distinct risk management
framework was suggested by workshop participants as one of the major impediments to
harmonization.

Consideration for natural background also presents some challenging differences between the
chemical and radiation risk management approaches. Natural background radiation exposure
ranges from 0.7 to 2.5 mSv per year (excluding indoor radon).'5'61 To many radiation risk
managers, reducing excess exposures much below 1 mSv/year is deemed unnecessary and
exceedingly difficult to monitor because it is within the natural variability of background.'11
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The incremental or excess risk associated with man-made radiation sources is evaluated in the
context of "total exposure."'61 In contrast, background levels of synthetic chemicals are
typically considered to be de minimis.'11 In cases where background levels are not de minimis,
their evaluation is varied among EPA's programs. For example, under Superfund, EPA may
consider background levels for the purposes of setting cleanup levels at Superfund sites (e.g.
naturally occurring levels of metals such as lead and chromium are considered in cleanup
goals.)'7'81 However, under media-specific statutes such as the Safe Drinking Water Act
(SDWA), where EPA sets Maximum Contaminant Levels (MCLs) based on public health
protection goals and feasibility of treatment and measurement, the MCLs for some naturally
occurring inorganic substances are sometimes established below natural background levels.'91

The implications of these distinct risk management approaches ( bottom up versus top down
and total exposure (multi-media) versus media-specific) are being examined in the case
studies.

Resource Allocation

The Annapolis workshop participants endorsed the idea that some level of harmonizing is
desirable and potentially achievable. Issues that provide the most opportunities for
harmonization are those of practical and common concerns to both radiation and chemical risk
managers. Among these is the issue of cost for site redevelopment and long-term stewardship.
In recent years, the high cost of "walk-away" cleanups has led risk managers to consider the
benefits of alternative use scenarios (e.g., industrial or restricted use) and the use of
institutional controls and other in-place management tools. These institutional controls
include several requirements to assure that the physical barriers used to isolate residual
hazardous wastes are not compromised and to warn potential buyers that the land is
contaminated. The consideration for costs and the use of institutional controls in cleanup
decisions are being examined in the case studies.

Public/Stakeholder Input

Any kind of cost evaluation must be inclusive of public acceptability. For example, in context
of site cleanup, closure of businesses has widespread economic impacts, as does restricting
access to a site for an extended period of time. In practice, all risk management practices pose
some costs to the affected community, ranging from direct financial impact to lifestyle and
cultural change. In order to be acceptable, a proposed remedy — both its costs and benefits —
must first be understood by the parties at risk. Effective risk management decisions must also
incorporate the values and concerns of the public. The Annapolis workshop participants had
indicated that neither chemical nor radiation risk management has accomplished this
consistently. Nevertheless, this issue could serve as a vehicle for harmonization between the
chemical and radiation risk management. The role of public/stakeholder is being evaluated in
the case studies.

The Case Study Approach

In consultation with a stakeholder panel that is composed of key personnel from federal
agencies (EPA, NRC, EPA) and state agencies, and on the basis of data availability, six sites
were chosen. They are:
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Table I. Case Study Analytical Framework

1. Human Health Risk Characterization

• Exposure Scenarios and assumptions

0 Source

0 Substance

0 Pathways (receptor's media and route of exposure)

0 Assumptions: exposed individuals/receptors and exposure duration

• Risk characterization

0 Aggregate exposure (multiple or singe exposure medium/source)

0 Cumulative/total risks (multiple or single contaminants)

0 Consideration of natural/background risk

0 Worker and residential risk estimates

0 Uncertainty analyses

2. Decision Criteria and Risk Management Considerations

• Selected remedies

• Decision Criteria: Acceptable risk/dose (bottom up); Dose+ALARA (top down)

• Consideration of natural/background risks

• Applicable scenarios (land use objectives)
• Regulatory bounds ("applicable or relevant and appropriate" - ARARs)
• Balancing:

0 Non-risk consideration (cost, technical feasibility)

0 Time integrated collective impacts (short and long term effectiveness)

3. Institutional Controls (IC)

• Legal requirements or guidance
• Coordination of federal, state, and local officials
• Considerations in IC development: time table; specific goals, necessary duration, potential

for contaminant to migrate or change, local government support.
• Additional considerations: agency authorities and controls; layers of controls for long-

term reliability, adequacy of staff and resources in implementing agencies, training and
education for local agencies.

• Public involvement in IC development & community preferences for future site use.
• Maintenance and distribution of IC records.
• Enforcement of IC.

4. Public Involvement and Acceptance of Remedies
• Legal drivers
• Formal citizen groups
• Mechanisms for community contact
• Timetable for events
• Developing the community assessment
• Mechanisms for information dissemination

1) Fernald Environmental Management Project, formerly the Feed Materials Production
Center, a DOE site that produced uranium metal for use in nuclear weapons between
1951 and 1989, in Fernald, Ohio;

2) Maxey Flats, an inactive low level radioactive waste disposal facility in Flemming
County, Kentucky;

3) Teledyne Wah Chang Albany Superfund site in Millersburg, Oregon;
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4) Sequoyah Fuels Facility, a NRC-licensed nuclear fuel processing facility in Gore,
Oklahoma;

5) Niagara Falls Storage Site, a DOE's Formerly Utilized Sites Remedial Action Program
(FUSRAP) site in Lewiston, New York; and

6) Chemical Waste Management Model City Landfill, a waste treatment, storage, and
disposal facility in Niagara County, New York.

Publicly available documents, such as Record of Decisions and Remedial
Investigations/Feasibility Studies Reports, are being reviewed and telephone interviews with
site personnel and officials at local agencies are being conducted for data collection purpose.

Each selected site will be evaluated for all parameters outlined in the analytical framework
presented in Table I. Under this analytical framework, key issues highlighted at the Annapolis
workshop are organized into 4 categories: 1) human health risk characterization, 2) decision
criteria and risk management considerations, 3) the use of institutional controls as remedy and
4) public/stakeholder involvement. Once site-specific analysis is completed, an aggregated
analysis across six sites will be carried out to prioritize key similarities and differences
between chemical and radiation risk management practices.

Summary

Over the past two decades, risk-based environmental decision-making has become the
dominant public policy tool for managing a wide range of risks. The interaction of changing
societal needs, public values, resource limitations, and advances in science has resulted in a
complex web of legislative and regulatory risk management strategies. The differences
prioritized from the case studies will help to stimulate further harmonization dialogue. Also
from the case studies, illustrated similarities will help to underscore the expanding common
ground between the two worlds of radiation and chemical risk management. With ever
increasing regulatory mandates, and advances in risk assessment, common ground should
continue to grow to inform discussions and enhance public health and welfare.
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