












































































































































































































































Snowshoes and specially designed arctic clothing

were furnished to all lield personnel; proper dress for
contro! of moisture and exposure to arctic air and
winds was a basic part of the survival preparation.

for other types of nuclear accidents or health
threats involving nuclear materials.

Although the Nuclear Emergency Search
Team (NEST) was organized and equipped
for a broad charier of potential nuclear
emergencies tong before Cosmos 954 was
launched, it was available to speedily apply
to a specific problem because of concerned
pre-planning.

in the interim between the conclusion of
the Morning Light Operation and the request
for another similar emergency response
request, planners may want to consider the
following:

Specific Observations

U. S. emergency response people have
proved they can work effectively in a difficult
environment. Morning Light represented a
genuine emergency response, much larger
than any simulation that would have been
reasonable to fund. To some degree the
costs of participation in Morning Light
represent an investment for invaluable
experience.

First international foray of U. S.
emergency capability worked well in a
similar cultural, and language environment.
The Canadians were outstanding hosts, both
in technical support and personal
consideration. This likeiy represents the best
of international assistance conditions that
we could ever expect to encounter; many
other situations could be far from ideal.
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Severe environmental conditions greatly
reduce the net effectiveness ot individual
specialists involved in a search and cleanup.
Morning Light severe cold meant workers
could only operate for short periods ---
sometimes only a few minutes at a time. The
same reduced effectiveness could apply to
other environmental constraints in other
settings. This would not only include
environmental extremes but also include
factors like panic and traffic which arise in a
dense urban disaster area. Hostile
environments require more people, more
reserves, to withstand the additional
environmental fatigue and to carry out tasks
which take longer to accomplish in extreme
physical stress.

Whenever a fixed time deadline threat is
involved in an operation under severe
environmental conditions, two to three times
as many people will be required to do the
same task as fair weather planning would
anticipate. If the time available to complete
the task is limited and the environment is
severe, it is imperative to staff to withstand
the energy lost to environmental stresses ---
or it may be too late to complete a vital
mission.

Equipment can survive extreme low
temperatures it the rate of change of
temperature is controlled. Sudden
temperature change can shatter sensitive
instrumentation; protective procedures to
assume gradual temperature change can
keep the equipment useful. {(Procedures and
equipment accommodations should be
developed to counteract any foreseeable
environmental difficulties for all anticipated
settings.)

Data from early results of a search and
cleanup operation are often critical for
setting the direction of the completion of the
overall task. Every effort should be made to
assure prompt and free flow of analysis data
generated from previously recovered
materials. It is important not to allow any
delay or impediment to the free flow of
necessary information among participants.
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The U. S. emergency response capability
should be equipped to be as self suftficient as
possible when operating in other countries.
It is obvious that transportation,
communications, equipment and command
authority are all potential Achilles’ heels
when control rests in unknown hands of
unknown quality. Fortunately, this was not a
problem with the Canadians, but might be
serious in other circumstances.

The U. S. Air Force might be called upon to
furnish airborne platforms for emergency
response searches in areas of the world
where local governments could not do so.
Most commercial aircraft are neither
equipped or insured to do very low altitude
survey work. Consequently, aircraft with the
right flying characteristics must be made
available through government channels; we
could therefore expect governments with
limited aircraft resources might also request
that U. 8. emergency response assistance
include aircraft support.

The long Morning Light C130 flights
overloaded the data processing capability of
our van transported computers. Because of
the large area surveyed on each flight, one
hour of flight time required 4 hours of
computer time and this created a serious
backlog problem. Considerable analysis of
the airborne radiation data is necessary to
associate navigational data with the count
rate and spectral data to identify low-level
sources in the presence of natural and other
man-made radiation background.
Consequently, to recognize and locate low
level sources from the air over large areas
required computer processing of the full
record which was an extensive task.

The ability to simultaneously respond to
more than one emergency needs to be
provided. The limits of duplicate equipment
and personnel available when a major callout
is already underway should be continuousiy
reviewed in relation to minimum home front
protection. Sufficient capability should be
developed and maintained so that the
minimum protection of U. S. citizens is never
depleted.



U. S. SEARCH
AND RECOVERY READINESS

The U. 8. ability to support Operation
Morning Light is a result of a long term effort
to develop and maintain an integrated
capability to locate, identify, and recover
man-made radioactivity in the environment
by means of both airborne and ground level
search and recovery techniques. It has taken
many years for the U. 8. Governmentto build
up the broad technical assets of the Nuclear
Emergency Search Team (NEST).

The development of these resources
began more than twenty years ago with the
first air transported nuclear measuring
systems, and culminated with the full nuclear
emergency search team being formally
organized among the national laboratories
and DOE contractors in 1974. The sequence
of development is summarized here:

Development of Aerial Nuclear
Measuring Systems
In the mid 1950's, a series of events

occurred which led to the development of an
aerial radiological measuring system by the
United States Coast and Geodetic Survey
and the Oak Ridge Nationa! Laboratory.
These events included the United Kingdom
Windscale reactor accident, radioactive
cloud releases from nuclear weapons test in
Nevada, and urgent requirements to locate
uranium ore deposits throughout the
Western United States.

The Windscale reactor accident in
England involved a partial core destruction
and subsequent release of radioactive gases
for a period of several days. These gases and
particulates blanketed a large area
surrounding the Windscale facility and
severely taxed the health physics capability
to continually monitor the affected areas. No
airborne capability existed at the time to
provide a rapid large area assessment of the
problem.

Typical radiation survey map showing dala produced by airborne nuclear radiation detection equipment.
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A radiological measuring system had been
developed to aid in locating uranium
deposits in the Western United States; the
same technology had been temporarily
called upon to track several radioactive
clouds released by the Weapons Test
Program at the Nevada Test Site, The system
proved very useful in the cloud tracking
operation but the Coast and Geodetic
Survey asked the Atomic Energy
Commission to relieve them of the cloud
tracking activity. In 1969, the Atomic Energy
Commission asked one of its prime
contractors, EG&G, Inc., to begin develop-
ing a second generation system.

Since that time an improved and expanded
remote sensing capability has been
developed and operated for the U, S.
Government by EG&G; it now incorporates
both nucltear and photo optical
instrumentation with a variety of aerial
platforms, performing both routine and
accident response functions. For example, a
330 millicurie cobalt 80 source tlost in
interstate shipment between Salt Lake City
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Impact area of the Athena missile located by an airborne nuclear radiation detection survey.
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and Kansas City was located in two days
following a search along 1200 miies of
highway. A more difficuit search occurred in
1969 when a U. S. Air Force Athena missile,
with a low energy cobalt 57 source,
accidently strayed 400 miles into Mexico.
Radar tracking provided a three by ten mile
footprint for the target area that more than 50
military personnel had combed for three
weeks; the aerial system located the source
in a 2-1/2 hour search.

Routine aerial surveys to determine
normal background radiation patterns have
also turned up significant findings. A survey
of the Humbolt Bay Nuciear Power Plant
revealed very-short-lived isotopes in the
reactor plume. Upon investigation by plant
authorities it was discovered that a
coincident failure of a fuel element cladding,
an air filter, and a stack monitor had resulted
in release to the atmosphere of the isotopes
recorded by the aerial survey, Also, routine
surveys and analysis of three consecutive
years’ data over a New York reprocessing
facility, revealed increasing levels of off-site
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radionuclides including a steady buildup of
cesium 137 of as much as 30 percent per year
some one to five miles offsite in the plant
watershed.

Over the years, the aerial measurements
surveys have repeatedly identified potential
problems at Department of Energy nuclear
facilities and operating nuclear power plants
that site personnel had not picked up from
ground-levet monitoring programs. This has
included such highly controlled areas as the
Savannah River Plant, Hanford, Oak Ridge
National Laboratory, the Nevada Test Site
and the Rocky Flats Plant.

Creation of the NEST
Emergency Response

The Nuclear Emergency Search Team
(NEST) was organized in 1974 among U. S.
weapons laboratories and their associated
contractors to assure public safety as it
might be affected by an emergency involving
nuclear materials. NEST provides scientific
advice and technical assistance to local
government authorities who are responsible
for coping with the emergency.
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The NEST organization is essentially an
on-call organization comprised of the best
scientific and technical talents of the United
States which respond to NEST as needed.
Thus, the makeup of NEST reflects the
nature of each particular emergency
situation as it arises.

Major NEST Resources

U. S. DEPARTMENT OF ENERGY
NEVADA OPERATIONS OFFICE

EG&G
AERIAL MEASUREMENT

SANDIA
LABORATORIES e RATIONS

\] LAWRENCE
< LIVERMORE
LABORATORY

LOS ALAMOS
SCIENTIFIC LABORATORY

Lawrence Livermore Laboratory, the Los
Alamos Scientific Laboratory, the Sandia
Laboratories, the EG&G Aerial Measurement
Operations, and the Department of Energy
Nevada Operations Office are the core ofthe
NEST response.
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When a NEST alert is sounded the
participants stop routine activities and
devote their effort to the NEST problem at
hand. When the NEST probiem is resolved
the participants return to their usual
occupations.

A NEST response begins with the earliest
communication of threat information to the
Department of Energy Emergency Action
Coordinating Center in Washington, D. C.
Reserve personne! and equipment are
prepared to:

¢ Evaluate the technical credibility of
the suspected emergency;

¢ Search for the radioactive material;
¢ |dentify the nature and quantity of

radioactive material;

¢ Assess the probability of nuclear yield
or spread of radioactive material,

* Assess the potential for personnel
injury and property damage in the event of
activation or release; and to

¢ Assist in the render safe and disposal
operations.

If the nuclear radiation aspect of an
emergency is not well defined, an advance
NEST party of two to six people can be
immediately deployed to the scene to
provide direct technical assistance in evalu-
ating the emergency and recommending
additional disciplines or technologies. NEST
response for on-site support has been
planned to allow maximum flexibility in
selection of appropriate resources.

In the case of Morning Light, the Team's
mix of skills were specifically fitted to the
problem. To support the mission of aiding
the Canadian government in locating the
radioactive debris, the Team enlisted
scientific help including radiochemists,
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The NEST capability draws from aunique array of personnel, equipment and tachniques.
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A fleet of three tixed wing aircraft and four helicopters litted out with specjalized remote sensing and navigation

- equipment are part of the NEST resources. The capability includes aircraft, air crews, scientific Hlight personnel,

ground support, and data reduction and analysis staff. These aircraft are regulfarly deploysd throughout the United
Slates conducting remote sensing operations for U. 8. Department of Energy related programs.

health physicists, metallurgists, reactor
reentry scientists, and

meteorologists.

Seven aircraft are dedicated to support
NEST, including both fixed-wing and
helicopter. (In addition, the radiation survey
equipment can be flown on a variety of
military aircraft.) At any given time these
aircraft are deployed throughout the United
States conducting remote sensing oper-
ations for energy development programs.

The NEST logistics support equipment is
continuously being improved. An air trans-
portable communication center was recently
added. A microwave repeater will be added
in the near future to permit the NEST
command and control staff to monitor
working point activities from a distance.

There are now nearly 200 technical
personnel who have been directly involvedin
NEST activities including the support of

Operation Morning Light. Senior laboratory
personnel have participated in NEST
exercises in depth and have had the
opportunity to perform advanced
Sglcqlations under severe time constraints.
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_Various categories of NEST equipment have been
Integrated into "pods" air transportable on wide bodied
commercial aircraft. The "pod” shown here is capable
of providing telephone, radio, and regular and stow
scan television communications.
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SCHEDULED FINAL REPORT

A final technical report will be published
for distribution early in 1979. It will consist of
asummary overview of the operation and the
foliowing specialized sections:

Two on management; one on the Federal
government'’s evaluation and preparation for
an impending nuclear emergency. How did
Washington react? Another describing the
actions of the Nevada Operations Office of
the Department of Energy which was
charged with coordinating and directing

U.S. technical support to the Canadian
search operation.

Five scientific-technical sections are
planned; the pre- and post-impact reentry
calculations, the ground-based recovery
operations, health physics practices, the
recovery analysis and evaluation techniques
and their use in further refinement of the
search pattern, and the airborne data
acquisition inciuding both instrumentation
and data reduction.
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