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ABSTRACT. The nuclear industry has extensive radiological emergency planning (REP)
experience that is directly applicable to hazardous materials emergency planning.
Recently, the Feed Materials Production Center near Cincinnati, Ohio, successfully
demonstrated such application. The REP experience includes conceptual bases and
standards for developing plans that have been tested in hundreds of full-scale exercises.
The exercise program itself is also well developed. Systematic consideration of the
differences between chemical and radiological hazards shows that relatively minor
changes to the REP bases and standards are necessary. Conduct of full-scale, REP-type
exercises serves to test the plans, provide training, and engender confidence and
credibility.

L INTRODUCTION

The nuclear industry has given considerable attention to radiological emergency
planning (REP) since the Three Mile Island accident. As a result, planning and
preparedness for accidents are extensive for the more than 100 nuclear power plants
operating within the United States. Moreover, industry and government have gained
broad experience in planning and preparing for large-scale technological emergencies.

Relative to the radiological risk, however, far less attention has been given by the
nuclear industry to risks arising from the many hazardous materials used within the
industry to support nuclear power. This situation is being remedied to some degree under
the requirements of Title III: The Emergency Planning and Community Right-to-Know
Act of 1986, which requires that emergency plans be in place by the fall of 1986. Just
as the Three Mile Island event focused attention on REP, the Bhopal tragedy is focusing
interest on hazardous materials and the need to plan for emergencies involving them.

*Work performed for the Federal Emergency Management Agency, through an agreement
with the U.S. Department of Energy, under Interagency Agreement No. EMW-E-0769,
and for Westinghouse Materials Company of Ohio, under Westinghouse Purchase Order
D-82037.



The nuclear industry, as a result of its REP program, is now a leader in planning
and preparedness for large-scale technological emergencies. It is critical that it
maintain and enhance its hard-earned credibility in emergency planning by bringing the
level of preparedness as to its hazardous materials up to that of its radiological
hazards. In the process, the nuclear industry could provide a model for the rest of the
chemical process industry.

An important principle in any emergency planning process is to use existing and
routine organizations and procedures as much as possible. We contend that the nuclear
industry (and the chemical industry as a whole) should not reinvent the wheel of
emergency planning for chemical hazards but should apply the extensive knowledge and
experience that has been gained through the REP program. The REP process is directly,
and even efficiently, applicable to chemical hazards. The differences are mainly in the
type of materials involved and the characteristics of accident sequences.

Recently, this sort of application was successfully demonstrated within the nuclear
industry. Using an approach based largely on REP, the Feed Materials Production Center
(FMPC), which is operated by the Westinghouse Materials Company of Ohio, developed a
hazardous materials emergency plan. A full-scale, joint exercise of the plan was then
planned and carried out. The independent exercise evaluation team was led by Argonne
National Laboratory.

This paper describes some of the significant features of the REP experience base,
the similarities and differences between the radiological and hazardous material
problems, and how the REP experience could be applied to hazardous materials
emergency planning.

H. HAZARDOUS MATERIALS IN THE NUCLEAR INDUSTRY

Hazardous materials are in widespread use within the nuclear industry. The FMPC,
for example, has in its inventory anhydrous hydrogen fluoride, anhydrous ammonia, and
uranium hexafluoride. Other facilities within the industry use a wide variety of
hazardous solvents, acids, and gases. In some cases, the materials pose both chemical
and radiological risks. Large quantities of these materials are often stored on site in
relatively unprotected tank farms. There are certainly no large, strong containment
buildings such as those required at nuclear power plants. Many of the materials could
either rapidly evaporate or sublimate at ambient temperatures to form a toxic cloud that
could move off site into neighboring communities whose population and public officials
know little about the risks and are ill-prepared to respond.

m . REP EXPERIENCE BASE

Key concepts in the REP process include emergency planning zones (EPZs),
emergency classification levels (ECLs), and protective action guides (PAGs). These
concepts constitute a planning base that readily transfers to hazardous materials
emergency planning.



An EPZ is the area around a facility within which, if an accident were to occur, the
potential for serious off-site consequences warrants precautionary planning. The size of
EPZs varies depending on the hazards involved. In REP, different EPZs are defined for
direct exposure from a radioactive plume and for exposure as a result of ingestion of
deposited radioactive material. The EPZ provides a basis for planning the off-site
response. However, if it were necessary to extend protective actions beyond the EPZ,
the prior planning would provide a ready framework for extension.

The four emergency classification levels (ECLs) defined in REP provide for a
graduated response depending on the severity of the event. REP planning standards
provide examples to help define each ECL and identify appropriate on-site and off-site
response actions. The ECLs reduce the level of confusion in communications among
agencies, as all responders share a common terminology.

Protective action guides (PAGs) define the projected doses to individuals in the
population at which protective actions, such as sheltering or evacuation, are warranted.
The projections assume no protective actions are taken. The PAGs may vary for
different populations (e.g., children or adults) and for the specific hazard involved (e.g.,
plume or ingestion exposure). They attempt to balance the risk of implementing a
protective action against the risk of exposure to the hazard.

The REP experience, however, goes beyond these planning bases. Planning and
organization are also involved. The planning bases serve to define the scope of plans,
which in turn coordinate diverse agencies, procedures, staff, and concepts of operation
into a single rapid-response organization. A set of planning standards based on the above
concepts forms the basis for the REP program. These standards, which are just as
applicable for chemical hazards as for radiological hazards, include:

• Assignment of responsibility,
• On-site emergency response,
• Emergency response support and resources,
• Emergency classification system,
• Notification methods and procedures,
• Emergency communications,
• Public education and information,
• Emergency facilities and equipment,
• Accident assessment,
• Protective response,
• Emergency worker self-protection,
• Medical and public health support,
• Recovery and reentry planning and postaccident operations,
• Exercises and drills,
• Training, and
• Responsibility for planning.

These standards have withstood the test of time within the REP program. They have also
been tested in hundreds of large-scale joint exercises at nuclear power plant sites
throughout the country. Moreover, they have been refined to the point where we have
guidance, clear objectives, and standards of performance for each.



IV. APPLYING REP CONCEPTS TO HAZARDOUS MATERIALS EMERGENCY
PLANNING

Chemical hazards differ from radiological hazards primarily in the following ways:

• The threat is from toxic chemicals, which are faster acting, causing
immediate death, injury, and disability. Long-term mutagenic and
teratogenic effects are of secondary concern.

• Hazardous chemicals have a shorter "half-life." They break down
more rapidly or react in the environment.

• Dispersal and diffusion characteristics are affected by chemical
reactivity and chemical state.

• More potential chemical hazards exist.
• Detection is generally easier; less sophisticated instrumentation is

required.
• Psychologically, chemical hazards are less frightening to the general

population.

Chemical accidents generally differ from radiological accidents in the following ways:

• Less energy is available to drive the accident.
• Lack of containments results in faster-moving sequences.
• The scale of potential accidents is smaller.

Applying the REP experience base requires systematic consideration of the effect
of the above differences on the planning bases and planning standards. EPZs will tend to
be smaller; ECLs will depend on the specific chemical plant processes involved; and
PAGs will be related to Threshold Limit Values (TLVs) for specific chemical hazards.

Planning standards will be essentially the same, except for certain aspects that
need to be addressed differently. Some examples of these are:

• Assignment of Responsibility. The on-site facility will likely be
delegated greater responsibility by the off-site authorities because of
the need for more rapid response and the greater technical expertise
of on-site personnel. Similarly, less support will be available from the
federal government as compared with a nuclear accident.

• Emergency Response Support and Resources. Most of these will be
similar, but laboratory facilities will be less necessary and require less
sophistication.

• Emergency Facilities and Equipment. Chemical plants will not need
the extensive facility support that nuclear plants do (e.g., Technical
Support Centers or Emergency Operations Facilities). However,
Emergency Operations Centers and Public Information Centers will
still be required.

• Accident Assessment. Assessment will probably not be independently
confirmed by off-site authorities. Models will have to account for
differing dispersion and diffusion characteristics. The general
principles of assessment will remain the same.



• Notification Methods and Procedures. Both the institutions and
populations nearby will need to be alerted more rapidly. On-site
initiation of population alerting may be necessary.

• Recovery and Reentry, The short lifetime of chemical hazard
emergencies means that recovery and reentry will likely occur more
rapidly. As a result, less long-term relocation planning may be
necessary.

The REP experience is also unique within industry in that an extensive testing
process calling for large-scale joint exercises involving facility operators and off-site
agencies has been developed. This process is extensive and well developed, having
evolved over several hundred major exercises during the last decade. This exercise
process is particularly valuable and useful in preparing for hazardous materials
emergencies. Figure 1 is a generic illustration of the testing process as used in REP.

Exercises help to reveal planning, equipment, and personnel problems that arise
only in actual practice. Large-scale joint exercises offer four advantages: (1) the
workability of the plan is assessed, and (2) practice in response roles and in working as a
team is provided, (3) the confidence of the responders in their ability to do their jobs is
enhanced, and (4) the credibility of the response organization in the eyes of the off-site
population is enhanced.

To obtain the full advantage of exercises, four significant principles must be
followed. First, objectives must be established well in advance by all parties involved.
For example, at FMPC the negotiations occurred months in advance, culminating in
objectives set for each major organization. Evaluation criteria were also developed in
advance. The negotiations served to acquaint each organization with each other's
personnel, resources, and general concepts of operation. The process also assured
optimal testing of the workability of the plan. Finally, setting clear objectives provided
a basis for accountability and future commitments to resolve problems.

Second, all exercise play must be driven from an on-site accident scenario. This
requirement adds realism by forcing participants to decide actively on their response.
This approach reveals problems of duplication or gaps in responsibility and provides
valuable training.

Third, the exercise must involve as many of the emergency response organizations
and personnel as possible. At FMPC, for example, the emergency directors of the local
county learned to deal with technical information from the plant and to manage a
complex and quickly moving county response. On the other hand, off-site personnel with
on-site roles learned how to gain entrance to the site quickly, how to use appropriate
response procedures for the materials involved, and how to protect themselves. Media
spokespersons also had to learn to deal with technical information from the plant.

Fourth, arrangements must be made for independent evaluation. Although there is
no regulatory requirement for this as in the REP program, such evaluation lends
credibility to the entire process and ensures useful criticism. Using experienced and
trained evaluators also leads to cross-fertilization of ideas and new procedures that have
been successfully applied elsewhere. At FMPC the careful exercise process and



independent evaluation resulted in significant and positive media interest and enhanced
credibility. The evaluators, many of whom were trained in REP principles, provided solid
recommendations for improvements in planning, facilities, resources, and training.

V. SUMMARY

The vast majority, of the experience gained in the REP program in past years is
directly applicable to hazardous materials emergency planning. Virtually every facility
and state and local government has access to this expertise through the U.S. Nuclear
Regulatory Commission, the Federal Emergency Management Agency, and state and
local emergency response organizations. The FMPC experience demonstrates that
application of REP experience greatly simplifies the overall process and ensures
development of adequate emergency plans. What remains now is to draw the experience
together in the context of hazardous materials emergency planning for the nuclear
industry and then apply it industrywide. An organization such as the American Nuclear
Society could provide the necessary focus and umbrella for encouraging such an effort.
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