
14-1
CONP-880913--9

DE90 001609

WHAT WAS LEARNED IN DEVELOPING THE 1987 ZION FEDERAL FIELD EXERCISE
THAT CAN BE USED IN PLANNING OTHER EMERGENCY RESPONSE EXERCISES?

Bernard H. Weiss
U.S. Nuclear Regulatory Commission
Office for Analysis and Evaluation

of Operational Data
Washington, D.C. 20555
(301) 492-7053

Martha V. Adler
Kathy S. Gant
Oak Ridge National Laboratory
P.O. Box X
Oak Ridge, Tennessee 37831
(615) 574-5816

ABSTRACT. The second Federal Field Exercise (FFE-2) was held in conjunction
with the 1988 full participation exercise at the Zion nuclear power plant.
This three-day exercise focused on the evaluation of the Federal Response plan
and the numerous interfaces^ of the Federal agencies with the offsite
'authorities and the utility.' Because of the many unique aspects of this
eVercise and the large number of participants, the planning effort for this
exercise was considerably more involved than routine exercises. This paper
provides a discussion of the process of developing such an exercise (i.e., the
decisions, organization, resources, documents, and staffing that were
necessary) plus the lessons learned from the FFE-2 that might be applied to
other emergency response exercises.

The emergency at Three Mile Island clearly identified a need for more
extensive emergency response planning around nuclear power plants. Since then,
State and local authorities plus utilities have been quite active in developing
appropriate plans and procedures and testing these in exercises. In addition,
the Federal agencies developed a comprehensive Federal plan for responding to a
large radiological emergency. Unfortunately, although there have been a large
number of emergency response exercises, these have not included a significant
Federal response component. To correct this shortcoming, the Federal commu-
nity, has initiated a series of Federal Field Exercises (FFEs). The second FFE
was conducted in June 1987 and involved Commonwealth Edison Company's (CECo)
Zion Nuclear Power Station. This paper will discuss the additional efforts
over routine exercises that were required to plan and conduct the FFE-2,
including how some of this planning effort can be utilized in routine
regulatory exercises to improve them for the participants and make the exercise
more realistic. A companion paper will discuss those lessons learned by the
exercise participants which relate to the Federal Plan and the interfaces
between Federal responders and others.

The FFE-2 differed in several ways from the usual regulatory exercises.
In addition to full participation by the State and local authorities and the
utility, 12 Federal agencies plus several private groups such as the American
Nuclear Insurers and the Institute for Nuclear Power Operations also
participated. In all, the exercise involved over 1000 players from over 25
organizations responding at more than 35 facilities located in the vicinity of
Zion, at both State capitals, regional offices and Washington, D.C. Adding to
the complexity was the situation that many responding organizations had
considerable experience in emergency response exercises while others had no
experience or only participated in the previous FFE three years earlier.
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The exercise organization that developed the full scenario and exercise
materials and conducted the exercise was closely patterned after the
organization used in the first FFE. A Management Group included membership
from the principal Federal, State and utility participants. This group oversaw
the activities of four work groups which were composed of staff level

. representatives from the same agencies and organizations. These work groups
were: 1) Scenario Development, Control, and Evaluation (chaired by NRC);
2) Public Affairs (chaired by FEMA); 3) Visitors (chaired by CECo); and
4) Administrative, Logistics and Communications (chaired by FEMA). The
responsibilities, membership and major milestones for each of these groups were
approved by the Management Group early in the exercise development process and
these were published in November 1985 as the FFE Exercise Development Plan.
This document served as a blueprint for the Management Group's overview of the
development activities which took a total of 18 months. The additional
management significantly slowed down the planning process. This organization
is not recommended for routine regulatory exercises, but is necessary for one
ef-this size and complexity.

The major initial task was to develop a basic timeline and source term,
based on the requirements of each of the participating organizations; CECo
could then independently develop an appropriate onsite scenario. The
Department of Energy (DOE) and its contractors prepared the description of the

f radiological impact of the accident, both plume exposures and offsite
deposition using the agreed-upon source term. It was quite useful, particularly
for consistency, to have one organization develop all the offsite radiological
data.

A three-day exercise with extensive field monitoring did, of course,
require the generation of more data than is usually needed. To meet exercise
objectives, the planners determined that there should be sufficient deposition
of radiological materials so that: 1) ground shine would create radiation
exposure problems which would force decisionmakers to use EPA's draft
Relocation Protective Action Guides; and, 2) some food crops would be
sufficiently contaminated so that authorities would have to consider food
embargoes and/or other actions. The planners decided to introduce a rainstorm
during the release so that the contamination levels resulting from the source
term would be significantly increased over those levels that would realis-
tically occur under dry weather conditions plus introduce "hot spots." In
addition, the contaminated area in Wisconsin was limited by changing the wind
direction during the plume passage. The FFE-2 radiological data was much more
comprehensive than that available for other power plant exercises. The meas-
urements available to field monitors, the method of introduction, and the
format provided to the controllers were unique and require much more detailed
training of field controllers. The following data were available, for example,
for each of over 80 predesignated sampling points.

Gamma readings - 7 different instruments (3 heights-portable instruments)
Iodine cartridge readings - 3 different air volumes (cpm)
Background - general, vegetation, pond/lake water, soil (cpm)
Air grab samples - 11 individual radionuclides (uCi/cc)
Pond/lake samples - 9 radionuclides (pCi/1)
Rain, River, Lake Michigan and Tap Water samples-(pCi/l)
Soil samples - 9 radionuclides at 3 sampling depths (uCi/m2)
Grass samples - 9 radionuclides (uCi/m2 or uCi/kg)
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Exposure and deposition contours were also produced by DOE. During the
exercise, a selected group of controllers could then determine hypothetical
readings and results of analyses from those contours to accommodate locations
other than predesignated sampling points.

The three exercise days represented the day of the accident (Day 1), the
next day (Day 2) and the tenth day after (Day 10). The exercise was to be
played during somewhat extended normal working hours. A persistent problem
during the planning of the exercise and its conduct was providing players with
sufficient and appropriate information to bridge the gap between exercise
sessions. Break messages were used between each day's play to provide most of
the general and status information plus posing concerns and rumors that needed
player action. The introduction of radiological data on Day 2 was provided
only at the Federal Radiological Monitoring and Assessment Center (FRMAC) by
State players who presented State monitoring results from Day 1. At the
beginning of Day 10, the radiological information in the form of exposure and
deposition contours was provided to most facilities prior to play.

These methods of updating the players and introducing data had some
success and some limitations. The process of updating 1000 individual exercise
participants with the information they feel is necessary to do their job is
quite difficult and some information is always going to be missing. The
control organization must be flexible and anticipate the need to develop
additional data and information at the request of various players. The
exercise needs to provide the players with ample time to assimilate the large
amount of information that is necessary to reinitiate play, possibly by
providing as much of that information as possible immediately after the
previous day's play. Ways need to be found to improve the play for the
participants and overcome some of the problems noted above. This could include
continuous multi-day play, more imaginative ways of providing information to
bridge the gaps in play and more realistic scenarios. In addition, exercise
play beyond the initial actions to protect the public from plume exposures,
ground deposition and ingestion is extremely dependent on events which are well
beyond what could be anticipated in an exercise. Therefore, when it comes to
concerns about "undoing" protective action recommendations, e.g., unrestricted
public reentry into evacuated areas, it would be advantageous to handle this as
a tabletop exercise rather than an expanded field exercise.

CECo and the States routinely have a "Dry-run drill", using a different
scenario, a few weeks prior to any full participation exercise to check
communications, control procedures and make last-minute checks. In addition,
because the FFE-2 would be a new experience for most participants, the planners
decided to also conduct a Tabletop several months before the exercise. The
Tabletop was held in the Chicago area in January 1987 and was quite worthwhile
for several reasons: 1) State and utility personnel became familiar with the
Federal Plan and the Federal agency implementing procedures; 2) Federal
responders became more familiar with State and utility plans and procedures;
3) several interagency issues were identified which required further meetings
and discussions prior to the FFE-2. The dry-run was held about six weeks
before the FFE-2. This extremely useful experience uncovered significant
control and player problems which were corrected prior to the exercise.
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The Management Group tried to keep the player atmosphere as real as
possible. In a real situation, there would be considerable involvement of the
media, the public and Congressional and legislative members and their staff.
However, except for a limited amount of media play at the CECo Joint Public
Information Center (JPIC), these groups were not playing and had to be simu-
lated. Since, there were about 1000 players ana over 35 active facilities
involved during the three-day period, numerous simulated messages had to be
created for the exercise in order to make realistic requests for player
actions. Over 1500 messages were developed and inserted during the FFE-2. The
planners from each participating organization created their own simulated
messages and provided them to a central location. An electronic mail system
was used to submit the messages for publication; this method was eventually
successful after a somewhat shaky start. During the FFE-2, the messages were
actually injected into the play by twelve controllers whose sole responsibility
was to make simulated phone calls to various facilities. Eight of the
simulators were located in the vicinity of Zion, and another four were located
in the Washington, D.C. area. These injected messages were directed primarily
to Federal and utility responders. It would be useful to increase the use of
this technique for offsite authorities during routine exercises. State and
local responders should become more familiar with the actual emergency
environment where there will be many interests competing for their attention so
that they will not be able to focus solely on limited areas of concern.

Control of an exercise of this size creates unique problems from routine
emergency response exercises. Because of the large number of facilities invol-
ved, the usual control organization had to be augmented. The major difference,
besides the large number of controllers (150), was the use of a central control
management group composed of the chief controllers from CECo, Illinois, Wis-
consin, NRC, FEMA and DOE. This group was composed of members of the SWG who
were intimately familiar with the scenario and the exercise objectives. Each of
these chief controllers was continuously in touch by telephone with controllers
for which they were responsible.. This control system was quite effective and
should be considered for other exercises of this size. It is not necessary to
consider such an enhanced control system for routine regulatory exercises.

Planning for a comprehensive field exercise, such as the FFE-2, adds
another level of complexity and realism over that found in routine emergency
response exercises. The additional involvement of 12 Federal agencies and
other organizations that do not usually participate in full participation
exercises requires significant additional preparation and coordination and
produces an exercise that is quite different from the smaller exercises. There
are, however, lessons that can be learned from the development of the Federal
Field Exercises that could be beneficial to the routine regulatory exercises.
Some of the more prominent are the following:

States and utilities need more opportunities to exercise with the full
Federal family and to be better informed about the extent and capability
of a Federal response. Utilities should invite Federal agencies to
participate in exercises and design those exercises so that Federal
participation is meaningful and timely.

It would be beneficial to inject more simulated messages from the media,
public, and political officials at various utility and State response
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facilities. This provides excellent experience for players in handling
this infringement to their primary functions and will make them aware of
the perspectives of individuals who are not part of the emergency response
teams.

Onsite scenarios should be reviewed more thoroughly by various experts.
These scenarios need to be more consistent with respect to the onsite
technical data. A better process is required for integrating the various
onsite scenario data, i.e., reactor systems, water chemistry, inplant
radiation levels, source term, etc., to produce consistent technical data.

It is most important that scenarios are varied more so that people do not
fall into a rut. Be more imaginative, at least in the off-year exercises.
Real events are surprising, so should exercises.

More attention needs to be given to making the media center atmosphere
more realistic. In a real event, the media center will provide the world
with the view of the accident and this center will have a definite effect
on response operations. The questions asked of the players during an
exercise should be more representative of the kinds of questions that will
be asked in a real event. In most exercises, the people simulating the
media (real media, controllers, students, etc.) ask many questions, but
usually of a general and technical nature. There needs to be more
intuitive questions concerned with people and the effects of the accident
which are much more difficult to answer than describing the reactor
situation.

Ingestion pathway exercises need more detailed radiological data in order
to be realistic and useful. The radiological data and the format used in
the FFE-2 can serve as a model for the necessary data.

Some of the techniques used for the initiation of play on the second and
third days of the FFE-2 might be useful for extended exercises. Although,
as stated above, these techniques need improvement, the use of "break
messages" and controlled input of radiological data at the initiation of
play assisted in informing the players of the status of the exercise play
and getting the exercise moving in a reasonable time frame.

Some aspects of the reentry and recovery phase of an exercise may need to
be handled in a field exercise because of regulatory necessities.
However, as noted in earlier comments, it may be more useful to handle
most aspects of the reentry and recovery issues in a tabletop where there
could be a good exploration of a range of possible approaches on a
face-to-face basis.

It would be useful to consider continuous two-day play when doing an
ingestion pathway exercise. It is obviously more realistic and
challenging. Why not occasionally push the responders a bit more?
Approach it as a challenge and not a punishment.

Do not forget the local authorities in the planning effort for an
exercise. They have a vast amount of experience and practical knowledge
that could be useful.
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The FFE-2 exercise experience clearly provided players with a better
perspective on what to expect from the responding Federal agencies in a real
emergency and has greatly increased the state's and utility's overall
capability to respond. Consequently, we believe others should consider the
scope and some of the techniques used in the FFE-2 in required biennial
exercises and, wherever possible, invite the Federal agencies to actively
participate. In this way, in the case of a real event, the large Federal
presence will be a substantial help and not be a surprise or hindrance.
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