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ABSTRACT

The protection of public health and afety is a principal
area of concern in any application of nuclear energy. A health
and safety analysis must be conducted and reviewed by appropriate
agencies and the final results made available to interested
agencies and groups, both public and private, prior to the ap-
plication. This is epecially important for the Plowshare
Progra - the peaceful uses of nuclear explosives - where the
public is to be the ultimate beneficiary.

Because public health must be a primary concern in the
Plowshare Program, it is esential that the potential risk be
weighed against the expected benefits to the public. Public
health agencies must play an increasingly important role in the
planning and operational tages of the peaceful applications
of nuclear explosives and in the final tage of consumer use
of Plowshare-generated products.

There are many long term and long distance rw7dfications
of the Powshare Progrcvn, such a the potential radiological
conta.ira�ion of consumer products that may reach the consumer
at long times after the event or at great distances from the
site of the event. Criteria for evaluating public exposure to
radiation from these products need to be developed based on
sound cientific research. Standards for radioactivity in
consumer products must be dveloped in relation to potential
exposure of the public. Above aZZ, a clear benefit to the public
with a minimum of risk must be hown.

The major purpose of this Symposium on the Public ealth
Aspects of Peaceful Uses of Nuclear-Explosives is to focus at-
tention on the health and afety aspects, present the results
of safety analyses accomplished to d2te and other information
necessary to an understanding of the public health aspects, and
to identify areas where additional research is required.

A general overview of the total symposium content is
presented with emphasis on the relationship of the topics to
public health.



INTRODUCTORY COMMENTS

Ladies and Gentlemen, It is my pleasure to be opening speaker for this
long overdue Symposium on the Public Health Aspects of the Peaceful Uses of
Nuclear Explosives. It is encouraging to see people representing so many
diverse disciplines and organizational groups--industry, science, public health,
and overnment--gathered together to stimulate and exchange thoughts concerning
the Plowshare Program and public safety. I am sure that a listing of our
respective job titles or the prime responsibility of our callings would show
the broad concern for the public health and the bountiful effect of nuclear
science on human progress, and indicate that the potential applications of atomic
energy are many and varied Indeed.

For this audience, It Is only proper to try, In quantitative and specific
ways, to get to the critical factors which determine the real balance between
benefits and risks.

Each of you is or may become Interested In some specific, some spe-
cialized phase of the peaceful uses of nuclear explosives. That is apparent
In the various subjects on the agenda of this Symposium. There will be any
erudite and Introspective papers dlivered--these will be conclusive com-
mentary on subjects of primary interest to you individually. We, at this
symposium, are prospecting for the wealth of Ideas and potential needed to
obtain a realistic balance between benefit and risk in the Plowshare program.
The speakers on the program will, I am sure, provide us with some specific
Ideas to increase our knowledge and understanding. But, every recommendation,
every constructive suggestion that we can contribute - you and I - will be
a supplement to that wealth of knowledge, or will stimulate programs to develop
the missing information.

There is never a time when a new idea can be considered superfluous.
You and the particular public and private interests you represent as potential
users of Plowshare applications are encouraged to share your ideas at this
symposium because they should be balanced with public health considerations
which will affect Industrial applications of Plowshare technology. A clear
benefit to the public must exceed the attendant risks, not only as they may
be calculated, but also in professional and public opinion. We in nuclear
science can take very little for granted. We cannot indulge in the luxury
of lapses in our broad surveillance of public health and safety.

In things nuclear, It is not so easy to assume that there is nothing
to fear but fear itself. Not all the critics and opponents of the various
uses of nuclear resources are inspired by science fiction and screen
melodramatics. There are certain valid and reasonable criticisms that
must be acknowledged and resolved. The proponents of Plowshare should
recognize that even when benefits clearly outweigh the risks, it takes
time to convince the related professionals and the public.

The Plowshare program Is not new. It dates back to 1957 with the
first nuclear event, Gnome.



The Public Health Service, through a Memorandum of Understanding with
the Atomic Energy Commission(AEC) concerning off-site radiological safety,
has been working with Plowshare since its beginning. The program to date
has included numerous device development tests, cratering experiments in
various geological media, and one feasibility-type underground natural
resource recovery experiment.

The program has been concerned with technological development and has
been largely conducted at the Nevada Test Site by AEC contractors. The
exper ment a I deve I opmenta I nature of the program has en ta i I ed str i ngent
safety review and a conservative type of hazards-analysis approach. However,
at this time, criticism of pollutants of all types are properly coming to
public attention due to intensified industrial development. However, as
meritorious as clean air, clean water, and clean food may be, the term "clean"
must be translated into criteria and standards which can be designed into
industrial developments from the conceptual planning stage. The standards
must be finite and measureable, even if expressed in ranges rather than a
single number. Although it appears conservative from a health standpoint,
terms like "zero" and "undetectable" are not really standards nor are they
precise. Rather, they are subject to wide fluctuations depending upon the
state of the art of measurement and instrumentation.

It has beer) my experience in working with everything from nuclear
explosions to TV sets that Industry will be most cooperative, and can easily
afford to be cooperative, if criteria and standards are available at an early
stage. Often, safety and health provisions which are overlooked initially
cannot be corrected for many years. For example, in another field, there
are the provisions in the design of many dams in the Tennessee Val ley to
fluctuate water levels for malaria control. When the systems were incorpor-
ated in the conceptual design, electrical production could be maintained and
many of the mosquitoes which could transmit malaria would also be control led.
Without such provisions during the conceptual stage, it would become increas-
ingly expensive to utilize this control technique without affecting the
production of power.

Today we are concerned with the future--the transition from development
to practical application. For practical utilization to take place, industry
and State and local governments must become active partners in the program.

The public health aspects of the Plowshare program deal not only with
today, but tomorrow, years from now, and decades from now.

We are talking about two basic types of events:

Cratering - in which a nuclear explosive is used as an earth
moving tool (Sedan, Cabriolet, Buggy, Schooner, etc.).

0 Contained underground explosions in which the device is used to
break up or increase the permeabi I ity of the underground
resource strata so that the resource can be recovered and
used by man or to provide storage cavities (Gasbuggy; and in
the future, Rullson).
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Either type presents three potential and basic radiological hazards:

1. Immediate release of event-related radioactivity to the environ-
ment. This is primarily a near-in acute situation, but may present chronic
problems. It is of primary concern with regard to cratering events where there
is an inherent release of radioactive effluent; but it is also relevant to
"contained" underground events which might not be contained and/or where there
are possible problems of ground water contamination.

We have been working with problems of this type for a long time. In
early days, field experience developed the relative importance of radioiodine
in milk. Today, we are working to keep abreast of any necessary program
reorientation required by changes in device design and emplacement techniques.
Recent experience has focused attention upon the extent of radio-tungsten and
tritium contamination under various conditions. It is important that public
health agencies identify the pathway to people and the sandards that are
useful in evaluating the exposure of the people in a meaningful and numerical
manner.

2. The use of products of the "contained type" of experiments.
When nuclear energy is used to increase the availability of oil, natural gas,
etc., the resulting products will be contaminated to some extent with radio-
nuclides. These products will be used at times and locations far removed from
the event. How much contamination will there be? What standards do we use in
terms of samples, analyses, environmental evaluation; and, where necessary, how
do we check people to determine the validity of our standards in terms of human
exposure? Are any clinical manifestations detectable?

3. The worldwide inventory of radionuclides.
Of special concern are long lived nuclides with little inhibition to environmental
transport--tritium, carbon-14, krypton-85, etc. Of course, in this area of con-
cern we are talking in terms of decades.

I have indicated three basic areas of radiological concern:

-Radioactive effluent
-Radioactive contamination of consumer products
-Radionuclide inventory of our biosphere

There problems in themselves sound formidable, but this week we will
also concern ourselves with ground motion and air blast.

Do the problems of this infant industry--Plowshare--seem insurmountable?
I don't believe they are if they are properly focused. And that is why we are
here--to get a better insight into and understanding of the Plowshare program
and its implications. We are also here to discover the type of information
public health people need to make independent but scientifically-based
evaluations of proposed projects. If public health agencies are active in
this manner, they can provide information which will be useful to the planning
groups at an early stage so that plans can be modified with respect both to
scientific requirements and to public reaction before opinions are frozen
through engineering reports or adverse publicly stated comments.
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Concurrent and continuously progressive laboratory and field studies
must be pursued In all areas of possible adverse effect to the public health
and safety from actual and smulated Plowshare-generated sources. Results of
such studies and data compiled In conjunction with non-Plowshare tests or
research uses of nuclear energy must be examined for applicability to future
activities. For general professional acceptance, these activities must be
filtered through professional exchanges In order to refine related public
health criteria and translate these Into useful design systems for engineers.

Such criteria must also serve as a basis for a systematic method of evaluation
between public health agencies so that quantitative comparisons can be made
between projections and actual contaminations found In the environment after
the project has been completed. The purpose of these projects and the numerous
health and safety programs, any of which are conducted on state and local
levels as well as on broader national and International scales, is to establish
a sound public health basis for effective guidelines, standards and controls
In terms of risks versus benefits to the population as a whole and to Individuals.

Proposed unique or unprecedented Plowshare applications are screened
and superimposed, so to speak, against the existing applicable standards and
regulations--and, where Incompatible, are re-engineered, re-programmed or,
as In certain proposed construction projects, postponed until the technology
has been developed to such an extent that the experiment or study is compatible
with required public health and safety restraints, which should be kept up to
date by the radiation protection agencies.

There Is another area of concern. The nature of Plowshare activities
Implies the need for a concurrent, comprehensive, and candid public education

program. And these, In my opinion, should be preceded on both a program and
project basis by active interchanges between the public health officials
and those responsible for the design of the specific projects. If understanding
and mutual respect can be generated between these professional groups, it
will be possible to assure the public In an effective way that all possible
techniques are being employed to protect them from adverse effects of nuclear
detonations.

This symposium Is intended to be a thorough public examination of all
aspects of Plowshare related to Public Health. Unlike the human body which
we subject to periodic physical checkups, the Public Health Programs related
to Plowshare must undergo a continuing ahd boldly uninhibited examination.
The head and heart and all appendages--the current policies and procedures
and processes--must be continuously revitalized so that nuclear explosives
tempered with public health safeguards will be available to serve mankind in
a constructive and meaningful manner.

The Public Health Service, through its Southwestern Radiological Health
Laboratory, Is In Las Vegas to participate In Plowshare technology with regard
to Its public health and safety implications. This group will be available
for technical assistance and consultation to the states and other agencies.
Its record of 15 years experience in the public health and safety aspects of
nuclear tests provides an effective basis on which to develop such aspects
of Plowshare technology.
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Undoubtedly, you have many questions. Hopefully, they wll be answered
In some substance In the course of this ymposium. At the least, problem areas
will be Identified so that, by experiment or in some future symposia, they can
be effectively resolved.

And lastly, let's be candid. Let's learn something from the teenagers
and "tell It like It Is."
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QUESTIONS FOR JAMES TERRILL

1. From M. Chessin:

Is the testing program for the nuclear sea level canal compatible
with the Nuclear Test Ban Treaty? Shouldn't the general public
per e be brought into the decision process, in view particularly
of the linear response to radiation?

ANSWER:

The later designs have reduced the amount of radioactivity released,
but if complete control cannot be obtained then the planning will be
to make the program compatible either through an interpretation of
the present treaty or through some modification of the treaty.

The public should be made aware of the program and all aspects -and
this Symposium is one device to do this, though it is aimed princi-
pally at the professional who will, in turn, spread the word to
others. Many other things can be done In this line and others are
already underway, such as the Understanding the Atom pamphlets, etc.

2. From G. W. Adair:

In the past few years, a great deal of discussion has developed
concerning the damage to health, Incidents of cancer, pollution
of the snow and rainfall in certain sections of Utah. Legislators
have presented a resolution condemning all types of testing. How
much of the complaints are fact and how much is fiction?

ANSWER:

Presumably this is with regard to nuclear testing and not to con-
tamination by other things. The general public, of course, Is
concerned about all types of pollutants. This is reflected not
only in public statements and newspapers, but also by congres-
sional actions such as the Air Pollution Act and the Radiation
Control Act of 1968 and the continued questioning presented to
the Food and Drug Administration. We are living in an age when
everyone is questioning the possible effects of all sorts of
pollutants and we must expect nuclear experiments to receive
their fair share and some will be based on fact and some on
extrapolation not justified by research. Overall, this is a
healthy sign and I expect these projects will withstand scientific
criticism fairly well.
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3. From Don Kurvink:

How can you relate to the public that they should be willing to
accept the linear health damage such as genetic damage associated
with Plowshare projects?

ANSWER:

I think you begin by explaining to them that there is a certain
amount of genetic damage that occurs naturally from many sources
and a portion of this is due to natural radiation. Further, we
acknowledge that a certain amount of damage may be due to
necessary edical x-ray exposure. We must admit the possibility
of additional change through nuclear experiments. We are trying
to get the Federal Radiation Council to establish a level which
will allow the nuclear energy projects and industry to contribute
only a portion of the natural radiation exposure to minimize any
possible hazard. Each project would contribute only a small
fraction of this so the total from all would be only a portion.
The total exposure of man from all radiation will continue to be
responsible for only a portion of the genetic hazard due to all
causes. In the case of radiation, we have large dosimetric
expe iients on animals which can be checked out and form the basis
for a value judgment in this area. The intent of the guidelines
would be to keep the risk to humans negligible relative to the
benefits that can be obtained.


