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ABSTRACT

lt is first pointed out that no person or organiza-
tion has a more vital interest in the early establishment
of an effective health and safety program within which
commercial operations based on Powshare technology can
be carried on ith assurance than does that facet of in-
dustry which is directly involved in the attempt to prove
out these Powshare applications. The formulation of
such a code mat be a atter of the highest priority to
all concerned.

To accomplish this task successfully, however, re-
quires the exercise of a truly hard-nosed objectivity
both n the part of the overnmental agencies who bear
statutory responsibility for ensuring the public health
and safe ty and aso on that of the industrial groups who
are trying to realize the significant economic potentials
inherent in the Powshare technology. While it is abun-
dantZy clear that achievement of a sound and reliable
public health and safety code is imperative for both
regulatory agencies and operating industry, it must aso
be recognized that both groups serve the inescapable ad-
diticnal responsibility of acting as the public's trustees
to assure the healthy development of a new technology which
may well prove to be of vital importance to the Nation.
The basic nature of the joint operating procedure required
in order to provide an effective way of fulfilling these
common obligations is then examined.

The discussion then turns to the present stage of
the developmental progress of the potential Plowshare in-
dustry. Scientific breakthrough has ong since been ac-
compLished and scientific feasibility has been quite
generally proven. For a number of iportant possible ap-
pZications even technological feasibility has been estab-
Zished. In these cases the demonstration of economic feasi-
bility and the attainment of public acceptance are the two
factors that till remain to be achieved before a full-fledged
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if stil ifant industry becomes a reality. Industry aone
is capable of determining economic feasibility. It is aso
upon industry that the pri7mry responsibility for gaining
public acceptance will fall and with all other factors
"go" it will be this latter factor. the pubZic's willing-
ness not nly to tolerate but actually to "buy," that will
determine whether there is to be a business or not.

Whether or not any proposed commercial application
will prove to be economically feasible and whether or not
public acceptance can be achieved will depend citically
on the nature of the essential health and safety activities
required co-id on the associated costs of these activities.
For industry to proceed with effectiveness, three imediate
measures are particularly needed.

First, a tentative, "best-as-of-the-moment" health
and safety code covering operational procedures and end
product specifications should be formulated to serve as a
test set of rules for immediate field use and as a con-
crete, "point-of-departure" statement in the development
of the eentual regulatory code. The upcoming technolo-
gical feasibility tests in the PZowshare program should
then be used to evaluate its cmercial applicability and
to guide its evolution toward regulatory status. Here joint
action is obviously imperative.

Next, if the foregoing is to be meaningful, the re-
search and development aspects of these upcoming tests with
respect to health and safety, important as they are, must
be scrupulously separated, at east costwise, from the
necessary health and safety operational activities as speci-
fied in the provisional code. No matter how cogent, con-
siderations of budgetary expedience must not be permitted
to intervene either within the Gover-nmentaZ agencies or
within the participating industrial organizations. Honest,
"unZoaded" operating costs are a absolute must if the tests
themselves are to be meaningful.

Finally, it must be recognized that time is one of
the most significant factors in determining the success or
failure of any industrial endeavor. The present case is no
exception. The time factor must be kept cntinually in ind,
for delay c spell defeat for a commercial activity just
as surely as technological failure. Whenever a contem-
plated course of action wil ipose delay, it is vitally
important that the aticipated advantages be weighed metic-
uZously against the possible detriments test the hope of
small gains inadvertently ead to the achievement of total
ruin. Here again the truly judicial sort of appraisal
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required can be realized only to the extent that open com-
munication and joint evaluation procedures c be e6tab-
li8hed.

Success in implementing the required joint operations
with due regard to individual responsibilities is antici-
apted.

* A * * * * * * * * * * * h * * * * * * * * * *

Mr. Chairman, Fellow Panelists, Colleagues. I am particularly
happy to have the privilege of being a member of this panel discus-
sion and this on two distinctly different counts. In the first place,
having not only officiated at the birth of the nuclear energy health,
safety, and biomedical research programs but also having nursed
them around the c I ock for the r f rst twenty years, attend i ng th i 
symposium Is very much like coming back to a family reunion to see
how the children and grandchildren are doing.

In the second place, I feel highly complimented by my industrial
colleagues to be asked by them to present this discussion of the nature
of industrial responsibilities in the area of environmental health and
safety. My position as university professor and ex-National Laboratory
director speaking in behalf of Industry is not quite as anomalous as
It might appear at first sight since I have served on the Board of
Directors of the Atomic Industrial Forum for the past seven years.
Thus what I have to say reflects this latter experience fully as much
as it does the former.

Before proceeding to my discussion of industry's role in environ-
mental health and safety, I would like to make one point emphatically
clear. Nowhere during my long career in the nuclear field have I found
a more deep-seated respect for a fully effective health and safety pro-
gram than I observe everywhere within the nuclear industry. I realize
that In these days It probably verges on the immoral to suggest that
any segment of industry is indeed actively safety conscious. I am con-
vinced, nonetheless, that no individual or group is more keenly and
more completely concerned with achieving a totally safe operation than
is the nuclear Industry. A major sgment of this industry's top manage-
ment has come up through the nuclear laboratories and nuclear energy
production facilities where traditionally an acute consciousness of
the need to monitor very conceivable source of potential trouble and
to do so ceaselessly is bred into the very marrow of their bones. No
one is more aware than they that the one nuclear accident that we can
never tolerate is the first. True, although all of us are vitally
concerned with the overall nuclear health and safety program, each of
us must perforce operate within quite different areas of responsibility
and thus may differ amongst ourselves concerning the ost suitable ways
of achieving the goal of a totally safe operation. With respect to the
nature of the goal, however, and to the necessity for attaining it,
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there exist no differences at all - we all share a common conviction.
Indeed from the industrial point of view, unless that goal can be ef-
fectively achieved, there can be no significant nuclear Industry. It
is for this reason that that facet of industry which Is directly n-
vo I ved in attempts to prove out the In du stri a I feasi b II ity of econom-
ically promising Plowshare applications is vitally concerned with the
early establishment of an effective health and safety code within
which commercial operations based on Plowshare technology can be
carried on with assurance. Such a code is In a real sense the legal
skeleton upon which the operating musculature of sound safety practice
can be fixed. Such a code will not spring full formed from the waves.
It must evolve, but it can do so only if some primeval form exists
from which a logical evolution can follow. The formulation of this
elemental safety structure must be our first order of business and a
matter of the highest priority to all concerned.

Now it is quite clear that the statutory responsibility for
generating this essential tentative code, for developing it through
its evolutionary stages to full regulatory status and for its enforce-
ment when established, must lie with the government agencies. With
the very considerable body of data already available both in the fields
of blast phenomena and of radiation effects, one might question why the
first steps toward such a code have not already been taken. The answer
to that to produce even a wholly tentative and purposely elemental code
is not so simple as it might appear. Permit e to illustrate with an

example from our national nuclear history.

I had the privilege of living right at the center of the first
case of the development of nuclear safety requirements. That was in
connection with the design of the X-10 nuclear reactor at what is now
Oak Ridge National Laboratory, with that of the Hanford production
reactors at Richland, Washington, and with the design of the chemical
processing facilities at both locations. The need for radiation safety
guidance was first propounded in emphatic fashion by the physicists
at the Metallurgical Lab as early as March or early April 1942 and
was seconded by the chemists shortly thereafter. Prior to that, in
early February 1942 a medical examination program, with radiation ef-
fects constituting a principal objective, had already been established
at the Laboratory. Following this, a radiation monitoring organiza-
tion was set up during February and March, and an instrument division
was organized to design and produce the necessary monitoring devices.
When the full impact of the radiation problems Inherent in nuclear
reactors was recognized, a Health Division was established in April
which included the existing medical examination and radiation monitoring
activities and which also initiated intensive medical and biological
research programs in radiation effects on living systems and in the
toxicology of the radioactive and other esoteric aterials with which
we were dealing.

The first order of business of this Health Division was to come
up with a statement on reactor shielding requirements since the X-10
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reactor was already in the design stage. It was fortunate that the
reactor physicists, the reactor engineers, and the bomedical personnel
had to live together. With only the sketchiest of data available and
with their own early experiments indicating that those prior data were
in some instances suspect, the biomedical staff did the normal, to-be-
expected thing. They looked at the data and decided on what that raw
data would indicate a safe "permissible level" to be. Then on the
basis of the general state of experimental statistics in biological
investigations, they introduced a safety factor of ten. Since the data
in this case were at least partially suspect, they tossed in a tentative
additional factor of ten. Finally, since no accident could be tolerated,
not only on the basis of the value of the human lives that might be
direct I y nvo I ved but a I so because an accident cou Id breach the mi I itary
secrecy and thus endanger the entire National security, they decided
to really play it safe and put in another factor of ten or so. Here
was where juxtaposition of personnel paid off, for when the bio-med
personnel announced their permissive dose specification, the physicists
and in particular the engineers nearly exploded. There were cmments
that the proposed exposure level was far lower than the level of cosmic
rays to which man is exposed during his lifetime. This blast didn't
seem to shake the life scientists too much. However, when they saw the
engineers' igures on what their proposed level was going to mean in the
thickness of the shielding that would be required to achieve an attenu-
ation of the reactor radiation down to their stipulated level, they were
shaken. It was a sort of "fill-all-space-with-concrete-leaving-a-small-
hole-in-the-middle-for-the-reactor" deal. At this point, the hard-nosed
give-and-take of arguing out a fully safe but practicably achievable
reactor shielding design got under way, and in due course a suitable
design was achieved. True, the biomedical staff did retreat from their
original extreme position, but they did so without compromising the real
safety o the reactor. What they did do was to trim some of the "super-
super" factors they had put in. These had been introduced not because of
requirements impl ied in the aval lable data or even the known uncertainties
in the data, but because of that very basic human reaction that, if safe
i s safe, doub I safe must per se be better - a sort of nverse "over-
kill" philosophy.

Now I suspect that I have overstated somewhat the exact values of
the safety factors that were actual ly involved in this case, but I have
not overstated the case itself in the slightest in terms of the opera-
tional philosophy it portrays. The project never could have net its
schedules had it not been for the intimate, hard-nosed give-and-take
between the reactor designers who, to the best of our belief at the
time, held the Nation's military survival in their hands, and the bio-
medical personnel who we held responsible for the health and safety
both of the future reactor operators and of the civilian population
who could conceivably suffer serious damage by faulty design. The out-
come of that dialogue was that each group, under the spur of the other,
exercised a degree of critical evaluation of their own scientific and
technological positions that it would have been essentially impossible
to have achieved otherwise. They arrived at the solution both demanded
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fu II safety - and they arri ved at that so I uti on wh I e keep in g wi thin the
bounds of technological and economic feasibility.

The situation we face today, in its basic managerial aspects, is
strikingly similar. The compulsory physical juxtaposition of the dif-
ferent concerned groups within a single organizational structure is, ab-
sent, and the dramatic, driving sense of urgency obviously does not ob-
tain. Otherwise, the two situations have much in common. For example,
there can be no question but that both the government agencies and the
Plowshare industries involved share the firm conviction that a fully
safe operation is imperative; the agencies are under statutory require-
ment to ensure it, and the industry cannot endure without it. I would
also say that while the present state of scientific and technological
data within the nuclear business is enormously improved over that
existing in 1942, nonetheless the data in the Plowshare field are suf-
ficiently inadequate to tempt anyone devising a safety code to adopt
the "doubly safe" philosophy until strongly persuaded by circumstance
to do otherwise. Finally, it is also true that here as well in the
historical instance, the biomedical fraternity which must necessarily
constitute the core of the governmental agencies involved are not only
explicitly charged by statute with responsibility for essentially
guaranteeing the public health and safety, but implicitly, by the very
existence of the statute under which they operate, they are also made
joint trustees of the public interest in the attainment of the benefits
which successful exploitation of the field might yield. Had it been
otherwise, the statute would simply have prohibited the potential ap-
plications a much simpler solution than strangling the cat with the hot
butter of a body of prohibitive health and safety regulations. It seems
to me that we face much the same situation we did twenty-seven years ago,
and I believe that the same asic motivations exist on the part of the
regulators and the regulated. Today both groups require a fully safe
operation and, even though their reasons for so doing may be quite dif-
ferent, this in no way alters the identity of their joint purpose.
Again both are concerned with the achievement of a technological and
industrial goal, one that could prove to be of vital import to the nation
as a whole. The significantly augmented national reserves of proven
recoverable natural resources available to our economy without recourse
to transport outside the protection of our geographic boundaries which
could result from a successful Plowshare enterprise and the impact of
this altered domestic situation on our international relationships and
policies provides one case in point. The present Plowshare stakes ay
lack the urgent crisis character f the wartime case but, if evaluated
for the long run, they could eventually prove to be of equally vast
national significance.

In one area, however, the differences are marked. In a regulatory
society any scientific and technological cohabitation between regulators
and the regulated may indeed be deemed far more immoral than are certain
more generally practised varieties of the act. Be that as it may and
as difficult as it obviously may prove to be to achieve, W Mt find
a means of generating a true government agency - Plowshare industry

702



dialogue - if we are to be successful in the enterprise on hich we
are all engaged. A the government agencies involved must know and
really understand the full industrial implications of the measures
they propose. On the other hand, industry must know how safe is
safe. In their eyes it could turn out not to be safe enough. Industry
must also know precisely upon what safety depends, on an across-the-
board basis, and fully understand in what way, because only thus can
regulation be translated into rational operating procedure. The im-
mediate and urgent problem is that of establishing such an effective
dialogue. In my view this meeting constitutes a useful first step.
More meetings with perhaps a quite different "meeting format" might
be the next step. But whatever the answer, it will have to be sought
actively by all concerned; passivity can only spell frustration and
disastrous delay if not indeed total defeat for our time.

But having made these comments, what bearing do they have on the
question at hand? What is the nature of the industrial involvement
and of its responsibilities, direct and indirect, as far as the environ-
mental health and safety aspects o its proposed commercial Plowshare
activities are concerned? Acturally the answers depend on the way in
which one projects his views of these operations into the future. The
major Plowshare operations themselves might become a government monopo-
lized business with industry simply hiring the government to do a job
for them. If this were to be the case, however, a Powshare industry
of he magnitude one can readily foresee, should the envisioned activi-
ties prove to be commercially feasible, would put the government among
the top elite of Fortune's Five Hundred. Unless the Commission's
statutory mandate to use its powers to strengthen competitive private
enterprise were revoked, I find it difficult to Imagine such a develop-
ment as even remotely probable. However, it is an admittedly possible
outcome and, should it occur, industry's direct role in health and safety
matters would be essentially nonexistent as far as the direct Plowshare
phases of a project were concerned. Industry would sti If be directly
concerned with the health and safety aspects of product processing and
control but only with respect to the problems involved in the commercial
distribution of those products. It would also be vitally, if indirectly,
concerned with the costs of the government's health and safety activi-
ties in its Plowshare operations, since these costs culd well determine
the total feasibility of any project. Important as these concerns may
be, they require at most no more than modest direct industrial involve-
ment.

If, however, the operating role of the government in Plowshare
enterprises should eventually be limited strictly to the actual emplace-
ment and detonation of the nuclear explosive (which operation, like its
health and safety monitoring activities, must remain a statutory
monopoly of the Commission for any foreseeable future) while preparation
of the site in readiness for the emplacement and detonation becomes the
responsibility of the concerned industry, then industry's responsibilities
with respect to environmental health and safety assume a very different
guise. They are no longer matters of indirect concern; they now lie at
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the very core of the considerations which determine the feasibilit of
a project in the first instance and, if easibility seems assured, they
play a dominant role in the operations that follow. Since I am personally
convinced that a viable industry based on Plowshare technology can be
established the near future only if industry plays this sort of major
management r I e, I wi II a ssume that th is is the case in the di scu Ss ion
that follows. I must emphasize, herefore, that what I have to say
has validity only to the extent that my assumption itself proves to be
valid,

Even with this fullest possible management responsibility, how-
ever, there can still be extensive argument as to industry's precise
function in health and safety activities. This is true both with respect
to the establishment of the criteria of safety and the mechanisms for
assuring that the criteria are enforced and with respect to the actual
operations carried out under established regulations. Let us look
first at industry's place, if any, in the development of a regulatory
code.

It is easy to argue that, in this activity, industry has no responsi-
bility and hence no role whatsoever. The Public Health Service holds
under Congress ion a I mandate the country-wide respons ibi I! ty to ensure
the protection of the national health. The Atomic Energy Commission is
charged by Congress ion I statute with the u It imate responsi b I ty of
ensuring the public health and safety in those specific instances in
which these might be affected by nuclear activities. None of these
concerned organizations can abdicate these responsibilities either in
whole or in part. Moreover, any governmental agency with regulatory
responsibilities must emulate Caesar's wife. Not only must it make
certain that other possible interests can in no way influence its regu-
latory judgments, it must assure that not even an appearance of such a
possibility could exist. Thus, for industry even to suggest any direct
initiative role in the development of the regulatory code under which
its operations must becarried out would obviously be totally untenable.
Clearly, those who would argue that industry should have no part, how-
ever remote, in this procedure have a persuasive case.

However, as I pointed out earlier, the trusteeship for insuring
health and safety is iextricably enmeshed with the trusteeship for
realizing Plowshare benefits, and industry bears a very direct responsi-
bility with respect to the latter. Industry clearly faces a very real
dilemma. If it takes the easy path and washes its hands of any part
whatsoever in the development of the regulatory code, it avoids all
possible hint of collusion - and a lot of hard work - but it ay by
the same token, consign its incipient enterprise to an infant's grave.
On the other hand, even to gesture toward the other extreme of playing
a direct role in the development of the regulatory code would in my
estimation not only be both inappropriate and inadvisable but would
also constitute an act of self-immolation on a truly pyrotechnic
political pyre.
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But there is a defensible middle ground, and it is this that both
in dust ry and government must seek, di ft cu It as that search may be. As
to what constitutes safety and proper protection of health, the public
itself, through the nedium of its governmental structure, must say. No
matter how knowledgeable industry may be in health and safety matters,
its position is inescapably one that bears the appearance of bias if not
of bias itself, and even the appearance of bias vitiates its opinions
and judgments except insofar as they lend weight to the government
findings by their concurrence. Where industry can properly contribute
(and where its responsibility to the public under its Plowshare benefits
trusteeship would dictate that it must) is in making it quite objectively
clear just what are the associated costs to the economy of the proposed
regulatory easures. It has been my experience that by and large in
situations of this kind no one is more interested in this sort of demon-
strably objective information than is the regulatory body itself. It
has no desire to do its work with its overall vision blurred by a fog
of uncertain or totally unavailable data from the economic areas of con-
cern. It welcomes all the trustworthy information it can obtain on te
true impact of its operations upon the activities it affects. Certainly
the Atomic Energy Commission has a keen realization of its "secondary
trusteeship" role, and I believe this is true of most other regulatory
bodies. While I occasionally fume at what sometimes seem to be need-
lessly involved and ponderous regulatory procedures, I have never

doubted the sincerity of the Commission's interest in attaining the
full benefits which are latent within the fields of nuclear science
and technology and which can be realized within its mandate to ensure
the public health and safety. And I must confess that after numerous
direct challenges by the Commission I have yet to suggest any very ef-
fective methods for simplifying its regulatory operations.

I am convinced that cooperation between Government and industry
in establishing an effective regulatory operation is as much needed
today as it was among the scientists and engineers in setting the
safety standards twenty-seven years ago. I believe that the will to
cooperate also exists provided a suitable framework for such coopera-
tion could be established. While the mechanism of the official publi-
cation of a proposed regulation, of submitted comment, of official
hearing, of rework, and of republication, etc., etc., etc., eventually
produces a result of sorts, the cumbrousness of the method almost
guarantees that the progeny so engendered will display appreciably
less than genius rating. will return to this later with a positive
Suggestion that I hope may prove to be of some value.

Let us now turn from the area of code generation to that of
field operations which I have assumed wi I I eventual ly be carried on
largely by industry under such a code.

Here again, under present operating condictions, "participating
industry" has essentially no role in the direct Plowshare phase of the
project's field operations other than to take part in the planning and
to pay a share of the bills; a share, I might add, that seems to be
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growing asymptotically toward "full cost" with perhaps improvident
speed. Under present law a wshare project is of necessity a govern-
ment enterprise in which industry may participate. Such an industry,
however, must exercise its participation by serving in effect as a
contractor to the Commission.

Let me break in here with an essential aside. To keep my com-
ments on contracts in proper focus, I should warn you that after the
War, General Nichols told me that it took the Manhattan District
lawyers eighteen months to straighten out the contracts I had arranged
during the first six months while the project was under OSRD auspices.
I've learned a little about contracts since, but I'm still no legal
expert. However, I've had a lot of experience in observing how these
things actually work out, which may or may not be of the way they are
supposed to do legally, and it is from this observational standpoint
that I speak.

Now back to the argument. As things now stand, the Plowshare
operator is the government, and the liabilities of its subcontractors,
including its "participating industry" partners, are covered by the
government. The government assumes full responsibility for all as-
pects of the necessary health and safety easures, and industry has in
essence no responsibility except to obey explicit instructions. Here
no code need to promulgated, for the regulator is also the only pos-
sible operator. Should an accident occur under present circumstances,
the industrial contractors, including the industrial participants,
would, I suspect, actually be numbered among the injured parties rather
than among those liable and might thus escape both the direct financial
liabilities and the indirect public relations liabilities which would
otherwise be entailed. This eing Las Vegas, I would bet a modest sum
on the operating contractors escaping public damnation essentially un-
scathed, but I wouldn't risk a plugged nickel that the participating
industries would receive that same public treatment. The former were
just doing a job for the government and under the government's direct
supervision, but the latter were the instigators of the affair who
pushed the government into undertaking the task.

If there is to be any private industry based on Plowshare tech-
nology, we must clearly shift to the position I postulated at the start
of my presentation, and then the above situation becomes markedly more
aggravated, for now the entire operation, except for the actual
emplacement of the nuclear explosive and its detonation, becomes the
direct responsibility of private industry. From a purely practical
viewpoint, I am convinced that when this happens, regardless of legal
technicalities, industry must face the fact that, at least as ar as
public opinion is concerned, it will be presumed to carry the primary
operating responsibilities and liabilities for all phases of the
enterprise including that of environmental health and safety. For
example, the government has fired so many underground shots without
incident that should any accident happen, it would be essentially
impossible to convince the public that the cause was other than
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negligent preparation of the site.

Now important these considerations are at this point, I am
not primarily worried about the financial liabilities involved. I am
sure that adequate insurance will be available when required, and I
have no doubt that as long as it !5 really needed, Price-Anderson
coverage wll continue to take care of any situation which might create
financial obligations beyond the limits of the private insurance
limits. But no Price-Anderson equivalent can be contrived that can
"cover" the indirect, public relation liabilities which would be
involved and which could prove to be fully as disastrous to industry
as would the financial losses involved. It is this fact that convinces
me that however legally sacred the Commission's specific mandate may be
for insuring the public health and safety in all Plowshare activ-
ities, the brutal facts of the matter will prove to be that should
the public health and safety suffer, it will be private industry
principally, not the Commission, that will find its neck in the public's
guillotine. It certainly behooves industry to make certain not only
that any Plowshare enterprise It undertakes fully satisfies applicable
governmental regulations but, even more, that it is indeed safe beyond
any thinkable doubt according to its own analysis and experience.

Now obviously, the first step in undertaking any planned Plowshare
enterprise must be the acquisition of formal government authorization
to proceed. This serves a three-fold purpose from industry's poin of
view. In the first place it protects qualified industry from the
serious, industry-wide damage that would ensue should some incompetent,
foolhardy operator undertake a project which ended in disaster. In
the second place, "passing one's exams" is a well understood facet of
our ociety and is accepted as proof of qualification. This definitely
carries over into authorization proceedings, and achieving authoriza-
tion does become a valuable tool in gaining public acceptance for a
project. Finally, and perhaps most importantly, the regulatory code
constitutes an invaluable check list for industry's own safety analysis
and its associated program f health and safety investigations. Also,
the authorization proceedings themselves, when successfully negotiated,
provide an important endorsement to the project management that their
safety homework has been well done and that it is highly unlikely that
there are any hidden holes remaining in its arguments.

Authorization constitutes a "necessary condition," but it is not
necessarily a "sufficient condition" to assure total safety. As recent
events in other technological areas have shown, government athorization
provides no ionciad guarantee of safe operation. Consequently, as
long as independent sources exist from which cogent question and compe-
tent answer can be obtained, industry will be wise to avail itself of
their counsel and advice as well. No source of help should be ignored,
every unwet heel should be explored no matter how minor its effect on
the safety as a whole might seem to be. After all, one such heel
accounted for Achilles' demise.
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In the final analysis, however, Industry must rely on its own
internal competence In arriving at Its final determination that Its
proposed operations are fully safe. There are many modes by which
industry can achieve such competence ranging from major environmental
health and safety divisions to compact, tightly knit but broadly
competent evaluation groups. Whatever the mode chosen my be, however,
its effectiveness Is determined by three factors. The first and
foremost is the Intellectual quality and scholastic training of its
members. The second is the breadth, depth, and appropriateness of their
practical experience - the factor that gives them an nstictive "feel
of safety" as it were. The third factor is the degree of true commun-
ication that exists between themselves and their top management.
Obviously the ideal situation is realized when one or more top exec-
utive officers could personally qualify for service within their own
nuclear safety unit. But, however its Internal nuclear safety competence
is achieved, industry must place its ultimate decision-making reliance
on that competence; and, until it has achieved such competence and has
gained full confidence in It, it had better stay out of nuclear-based
enterprises.

Continuing public concern and occasional outcry concerning all
things nuclear constitute a major hazard In realizing the very real
Industrial benefits that are Inherent In the nucdear field. This
public concern has served one very useful purpose, however. Industry
is no less a part of the public because It Is organized as Industry.
In its days of nuclear naivete, it responds to nuclear affairs precisely
as does the lay public; that is, with a deep-seated belief In he
existence of unknown dangers and with serious apprehension as far as
any direct involvement in nuclear affairs Is concerned. The result
has been that those Industrial concerns that have tentatively ventured
into the nuclear business have either had sufficient acumen to build
unquestionable competence in nuclear safety and to do so on an urgent
and comprehensive basis or they have gotten completely out of the
business in a hurry. 'This has acted as an excellent societal bandpass
filter. It has automatically eliminated from nuclear activities the
vast majority of our society's normal fringe of foolhardy operators.
Furthermore, it has insured that the sound participants do so on a
level of competence that they might feel umessary In some less
sophisticated field even though the actual hazards were essentially
comparable. The result has been that the nuclear industry Is acutely
safety conscious. It has built up exceptional internal competence in
matters of nuclear safety, and in many instances it is already prepared
to make its own operating decisions In those cases in which, in its
opinion, its own "sufficiency" conditions establish tighter overall
limitations on its operations than the statutory "necessary" condi-
tions demand.

To summarize. The Government can advise on nuclear safety, It
can and hopefully will establish a well-considered code of safety
standards and regulations, and It can prevent the undertaking of any
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nuclear enterprise that it believes will imperil the public health and
safety. It can authorize a project it judges to be safe and onitor
it for adherence to the approved designs and operating procedures.
But there its authority stops as far as the direct initiation of any
given commercial enterprise is concerned. Only the responsible
industry itself can give final approval to proceed with the actual
field operations, and thereby it assumes the ultimate responsibility
for all phases of the project's affairs including the liabilities
involved in its environmental health and safety apects. Indeed it
would almost appear from recent occurrences that what is actually
developing is the very strange situation in which an industrial decision
to proceed under a government authorization becomes interpreted, at
least by the public, as constituting a corporate endorsement of the
scientific and technological validity of the government code and
regulations under which the approval is granted. Regardless of how
this may eventually turn out, it certainly emphasizes the importance
of establishing an internal nuclear safety competence that is inferior
to none within government or without.

Before turning to the final section of my discussion, I would like
to interject a footnote on this matter of safety competence. One of
the most serious hurdles that industry has faced and is still facing
in the path of achieving fully effective nuclear safety judgments and
consequent design and operating decisions in its Plowshare projects
arises from the unavailability of sential pertinent data, which are
presently held as classified information under AEC security rules.
I have been assured by the Commissioners that this problem is recognized
and that it is being placed in the hands o the Senior Responsible
Reviewers. Once again the Senior Reviewers step into the communica-
tions breach which security classification always generates. The
machinery which this voluntary Review Board provides sometimes seems
frustratingly slow, but whatever the cost in slowness, it is more than
paid for in the total objectivity which it achieves. Its performance
in the reactor f i e Id was outstanding and I have every reason to be I eve
it will be equally so in the present instance.

Now where do we stand and what do we do next?

As far as the Plowshare program in general is concerned, it has
successfully emerged from the laboratory as far as scientific feasi-
bility is concerned and is ready for technological test and, hopefully,
for eventual full economic exploitation. At the moment we are actively
engaged in pilot studies in a number of important applications to
determine whether technological feasibility can be demonstrated. When
this has been accomplished the demonstration of economic feasibility
and the attainment of public acceptance will constitute the two factors
that still rem in to be achieved before a full fledged if still infant
I ndustry becomes a rea I ty .Industry alone is capable of determining
economic feasibility. Indeed industrial "personality" being as distinct
a characteristic of an industrial organization as it is, what
may be economically feasible for one ndustrial entity may not be so
for another and vice versa. As a rsult, the determination of economic
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feasibility of any given operation is only fully valid for the organi-
zation that carries out the pilot tests and from them makes its own
determination of the feasibility of commercial operations. General
paper studies of economic feasibility may furnish illuminating guide
lines in determining whether a real test is worth the gamble or not
and, if it seems worth while, in planning the test. In the ultimate
result, however, generalized economic conclusions are likely to be of
no more than strictly marginal usefulness in any specific case.

It is also upon industry that the primary responsibility for
gaining public acceptance falls. With all other factors "go", it
is this latter factor, the public's willingness not only to "tolerate"
but actually to "buy" that determines whether there is to be a business
or not.

As the Plowshare program now stands we find ourselves in the
midst of an active joint government/industry program that, hopefully,
will result in the demonstration of the technological feasibility of a
number of promising applications and also provide valid preliminary
data on their economic promise. Once this has been accomplished
successfully, however, it is industry that must take the lead in under-
taking the essential next steps if the applications visualized are to
become a part of our private enterprise system, for it alone can decide
whether the probable commercial benefits to be gained justify the
investment required and the economic risks involved. Whether at this
point a given industrial unit will find a given project to be econom-
ically feasible will depend in part, as noted above, an the peculiar
capabilities of the interested organization itself and in part on the
applicability to the specific test situation of the complex of
technologies involved. With technological feasibility proven, there
is no major factor in this complex which is of greater importance not
only in determining the economic feasibility of the project but also
in determining industry's ability to gain public acceptance than that
concerned with the essential public health and safety activities
required and the associated costs of these activities. Thus for the
national Plowshare program to proceed with effectiveness and dispatch,
it seems to me three immediate measures are particularly needed.

First, in order to achieve any really lasting progress, a tenta-
tive health and safety code covering design criteria, operational
procedures, and end product specifications, should be set up in
standard regulatory form to serve as a trial set of rules for immediate
study and test use in the field operations involved in the up-coming
experimental projects. The necessary information is available in a
variety of forms and in a variety of places and is already being used
by the AEC and its various contractors in insuring the environ-
mental health and safety of all present nuclear detonations. What is
needed immediately is not new data but an exercise in the formulation
of the available data into an effective code of operating procedures
and an analysis of its operating consequences. Such a tentative code
would also serve as a concrete, "point-of-departure" statement in the
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development of the eventual regulatory cde. The contemplated techno-
logical feasibility tests in the Plowshare program would provide an
exce II nt means by wh i ch to eva I uate its commerc a I a p I i cab i I ty and
to guide its evolution toward regulatory status. Here joint action
is imperative if the resulting code is to meet the criteria outlined
earlier in this paper. However, Linder these circumstances joint action
is possible without prejudice because in this situation industry's
contribution can be confined to the presentation of a running analysis
of the strengths and weaknesses of the trial code in actual day-by-day
practice as it sees it. In addition, the validity o its account can
be weighed by concurrent government observation. The government
agencies can then modify the rules or not, as they see fit, in the
light of clearly observable operational experience. It seems to me
that such an operation would promote the maximum of critical observa-
tion on the part of all concerned, would reduce any tendency on the
part of anyone involved to resort to pressure tactics in order to
substitute treasured belief for determinable fact, and would provide
the best possible opportunity to arrive at a regulatory code that
would not only insure the environmental health and safety of the public
but would also protect the public interest in the benefits that
successful exploitation of the Plowshare technology seems capable of
providing.

Next, if the foregoing exercise is to be eaningful within the
adjunct economic framework, the research and development aspects of
these upcoming tests with respect to health and safety investigations,
important as they most definitely are, must nonetheless be scrupulously
separated, at least costwise, from the necessary health and safety
operational activities as specified in the provisional code. This I
realize can be operationally difficult. Moreover, no one knows better
than I how cogent the considerations of budgetary expedience are that
argue for burying these costs as unscrambleable shards in the total
heap of operational budgetary artifacts. In this case, nevertheless,
no matter how hard it may be to unscramble the activities and however
tough the resulting budgetary sledding may be, such budgetary integra-
tion simply cannot be allowed either within the governmental agencies
or within the participating industries. Honest, "unloaded" operating
costs are an absolute must it the tests themselves are to be meaningful.

Finally, throughout each such exercise it must be recognized by
all concerned that time is one of the most significant factors in
determining the success or failure of any industrial endeavor. The
present case is no exception. In the university or the research labor-
atory, we can usually downgrade the importance of time and do so safely.
This is neither a matter of sloth nor neglect of duty. It is just true
that in the laboratory cautious conservatism and the desire for perfec-
tion outweigh the need for speed. But this is not true of an industrial
activity. The time factor must be kept continually in mind, for delay
can spell defeat for a commercial activity just as surety as can direct
technological failure. Whenever a contemplated course of action will
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impose delay, it is vitally important that the anticipated advantages
be weighed meticulously against the possible detriments lest the hope
of small gains inadvertently lead to the achievement of total ruin.
Here aga in the tru I y j ud ic a I sort of a pra i sa I requ I red can be rea I zed
on,y to the extent that open communication and joint evaluation proce-
dures can be established.

In conclusion, I would simply like to reiterate what I at least
implied earlier. As far as the nation is concerned, all of us connected
one way or another with the Plowshare business are in the same boat.
As is true with all industrial activities dealing with hazardous
materials, the operations with which we are concerned do bear potentials
for serious damage to the public health and safety if carried out
blindly and without due regard for safe practice. Everyone involved
will reap the whirlwind if any of us sows the wind with some act of
thoughtlessness or negligence. We are a convinced that accidents
are made, they do not "just happen," and that proper safety practice
scrupulously followed by all not only can but will insure that they
will not occur. Each member of the team has his own role to play in
this achievement, and everyone involved is mutually dependent on the
others to attain the necessary total safety surveillance. It should
be noted also that the cornerstone of safety practice is quality of
performance not quantity of service. True safety can be smothered
within the overlap arising from an unbridled prol ieration of safety
measures. I believe that we would all agree that a taut ship manned
with a crew notable for its high personal abilities and its skilled
teamwork rather than its astounding numbers, and equipped with every
essential tool of the nuclear safety trade can maintain a total
blockade on nuclear accidents and do so indefinitely. It is this
that constitutes our mutual goal.

In addition, if we plot our course in this ay, we will also
have taken the necessary steps to assure that our second objective,
the realization of the benefits inherent in Plowshare technology,
will be attained if they prove to be technologically feasible and
economically attainable. If despite our best efforts commercial
utilization eludes us at the resent, we will at least have the
satisfaction of knowing that our enterprise failed honestly at the
hand of a sympathetic and fully educated reason and that it was not
the inadvertent victim of a well-meaning but misguided emotion.
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