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were to be introduced into an area known to be
heavily contaminated with an enormous variety of
bacteria. To solve this, experts on bacteriological
decontamination from Fort Detrick were called in.
Bacteriological sampling was done before and after
decontamination, and results were very encour-
aging, indicating that sterilization of the facility
was nearly complete. Germfree mice were placed in
the facility to see what bacteria they would pick
up. Transiently, the mice showed positive cultures
for only four harmless types of bacteria. Two of
these later disappeared, and the animals stabilized
with only a harmless staphylococcus and strepto-
coccus. They were then deliberately contaminated
with three additional types of bacteria to maintain
the necessary intestinal flora. In May 1964, breed-
ing stock of the RFM strain was introduced into

the barrier facility. Bill Anthony, now one of the
supervisors for the facility, was the first animal
attendant employed to care for these very precious
mice.

By now the experimental design had been
fixed. RFM-strain mice of both sexes would be
exposed to radiation at three different dose rates.
At the highest dose rate the lowest total dose
would be 5 rads. Other doses were: zero (controls),
25, 50, 100, 150, and 300 rads. While the breeder
colony was expanding in the barrier facility, a
small pilot study was initiated. Its purpose was to
see if these microbially very clean mice responded
to radiation in the same way as more conventional
mice had responded in earlier experiments. Im-
portantly also, it would provide realistic conditions
for training personnel and developing techniques.
The doses administered in the pilot study ranged
from 50 to 300 rads. It was found that myelog-
enous leukemia was very much reduced in the
clean animals but there was a compensating in-
crease in the incidence of thymic lymphomas.
Other cancers were induced to about the same
extent as seen earlier.

dJust when everything was ready to proceed at
full speed, it became painfully apparent that costs
were rising faster than budgets and the scope of the
experiment would have to be curtailed. The deci-
sion was made to use a low dose of 10 rather than
5 rads. This reduced the required sample size from
80,000 mice to about 30,000 mice. In May 1966,
mice began to be entered into the main experi-
ment. By spring of 1967, about 2000 males and
2000 females had been irradiated when the budget-
ary ax fell again. The sample size was accordingly
reduced to about 17,000 mice, and the use of male
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mice, except those already irradiated, was discon-
tinued.

In 1969, I replaced Upton as chief of the
Pathology Unit, and John Yuhas replaced pathol-
ogist Bob Brown, who had joined the group in
1964.

The last mouse entered the experiment in May
of 1970. In the meantime the program had been
considerably restructured and streamlined. Consul-
tation with DBM led to revival of some of the
earlier plans. The low-dose-rate portion of the
experiment using both RFM and BALB/c mice was
reinstituted under Serrano. A new gamma irradia-
tion facility, which could provide dose rates ranging
from 1 rad/day to 1 rad/sec, was set up. Yuhas,
with the help of Mildred Hayes, Anita Walker, and
Judith Proctor, began a systematic study of the
effects of a wide range of doses and dose rates. A
facility was established for exposing mice con-
tinuously to neutrons from californium-252 at 1
rad/day. Mice are also being exposed to high dose
rates from the Health Physics Research Reactor at
DOSAR. These neutron studies are being con-
ducted by Darden and Mark Jernigan.

Because of the difficulty of recruiting pathol-
ogists, three pathology technicians are being
trained by Cosgrove to perform autopsies and read
slides. Progress in diagnostic acumen of the three
‘““parapathologists’” has been outstanding. I share,
with Yuhas, the principal responsibility for ana-
lyzing the data generated by these many large
experiments.

What is the current status, and what has been
learned from the 17,000-mouse experiment? As of
June 1972, only 20 mice remain alive. The backlog
of pathology amounts to about 100 cases. It is
premature and inefficient to attempt any analysis
until all the data are in. However, the data for the
2000 males have been analyzed, and some surprises
have turned up among the following tentative
conclusions: Briefly, there was no loss of longevity
at doses below 50 rads, nor was there an increased
incidence of leukemia. Solid tumors such as Har-
derian gland carcinomas, sarcomas, etc., were
increased only at doses in excess of 100 rads. The
entire life-shortening effect at 50, 100, and 150
rads was accounted for by the increased incidence
of thymic lymphoma and myelogenous leukemia,
indicating a lack of nonspecific life shortening or
premature aging. Since this sample size was not
large, firm conclusions will have to await analysis
of the data from the 15,000 females, at the most a
year away.






strategy 3, which is rather more of a
social fix than a technological fix. To
the environmental activist, at least
fudging from the actions of the more
extreme of his fellows, the priorities
seemn to be reversed: the social fix —
use less energy — seems to him more
appealing than the technological fix
— use energy more efficiently and
cleanly.

The arguments raised against tech-
nological solutions to social problems
amount to the assertion that tech-
nological fixes carry with them un-
foreseen and unpredictable side ef-
fects. For example, nuclear energy,
which ten years ago seemed to the
environmental activist to be a great
advance over fossil-fueled energy,
turns out because of the long half-
lives of some of the radioactive
wastes to require social commitments
of unprecedented longevity that
would be difficult to guarantee, In
view of such shortcomings of tech-
nological fixes, what does social sci-
ence tell us about the technological
approach to social problems?

The social effectiveness of six spe-
cific technological fixes was studied
recently by Professor Amitai Etzioni
and Mr. Richard Remp of the Center
for Policy Research. In a paper
“Technological ‘Shortcuts’ to Social
Change” (Science 175, pp. 31-38,
January 7, 1972), the authors exam-
ined these technological fixes: meth-
adone for heroin addiction; Antabuse
for alcohol addiction, the intrauter-
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ine device; instructional television,;
the breath analyzer for reducing traf-
fic fatalities; and gun control laws
(internal disarmament) as a means of
reducing violent crime. (Such laws
are really a cross between a techno-
logical and a social fix: they are
technological in that they attack
crime by removing the implements of
crime,; they are social in that they
remove the weapons by law rather
than by, say, reengineering guns so
that they can be fired only on some
central command.) Etzioni and
Remp’s main finding was: “To the
degree that the data permit us to
conclude, each of the six technologies
‘works,” in that it allows the handling
of a significant part of the social prob-
lem faced at a considerable reduction
in cost and in pains of adjustment.
These conclusions are tentative, since
the technologies are still experi-
mental and limitations are inherent
in evaluation research.” .. .ese rather
favorable conclusions were the more
surprising to me since the authors are
sociologists.

Why do technologists look upon
social fixes with suspicion? It is
really for much the same reason that
environmental activists tend to be
suspicious of technological fixes. For
just as technological fixes have un-
desirable and unpredictable social
side effects that often defy prior
assessment, so social fixes also have
side effects that are difficult to as-
sess.

Consider the strategy of resolving
the energy-environment impasse by
regulating the use of energy — i.e.,
by placing a ceiling on the availa-
bility of energy. The obvious social
side effect of such action would be
economic. Is it possible to predict
what the effect on the economy
would be of a no-growth energy
policy, or a reduction in the rate of
expansion of energy? Would such a
nolicy lead to economic distress with
its consequences in human suffering?

As far as | know, we do not really
know what a lid on energy growth
would do to the economy. Obviously
it /s a matter that deserves very
serious study, and perhaps it can be
taken up by our own environmental
project. It is the belief or, more
accurately, the hunch of the tech-
nologists that a no-growth energy
policy would, in the short run, have
serious social consequences that ac-
counts for the technologists® suspi-
cion of this particular social fix.

Evidently neither the purely tech-
nological nor the purely social ap-
proach is the whole answer. It is
good to know that at ORNL we have
people who represent both points of
view. A melding of the two view-
points will be needed for a resolution
of the energy-environment impasse.
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“This is such an intelligent statement I would suggest we run it in
the ORNL Review. I realize this is unprecedented, but I do think

’

this speech deserves very wide circulation.’
Alvin M. Weinberg.

mately and subtly intersects with the broader issue
of energy usage. Moreover, energy not only repre-
sents increasingly our basic economic resource;
energy usage represents a principal issue with
respect to the protection or degradation of the
environment. Finally, because of this dualism, our
society has shown increasing signs of ambivalence
— some might say schizophrenia — regarding
energy usage. As a consequence, society has en-
countered difficulties in developing the shared
values and the discipline to provide coherent
policies on this subject. For this reason I should
like to approach this subject indirectly by address-
ing some of the difficulties of the society in
achieving orderly and intelligible discussion of
these fundamental problems.

The American public has the privilege of
determining goals and of selecting a mix of
measures to achieve those goals. It can proscribe or
constrain various means — if it appreciates that
there must be a high measure of consistency
between means and ends. In the energy area, a
variety of proposals have recently been elaborated:
among them — no strip mining, a moratorium on
nuclear plants, limit offshore drilling, no port
facilities for imported LNG, no Alaska pipeline.
The rationale for each one is perhaps under-
standable. The total set would be, to say the least,
difficult to achieve. Obviously this is the case, if
one presupposes a continued flow of energy to
supply industry and commerce, to say nothing of
the array of domestic services that delight the
American consumer. It becomes even more vision-
ary, if one adds such objectives as limited depend-
ence on foreign sources of energy supply, limited
utilization of foreign exchange within the balance
of payments constraint, and low-cost energy.

The point is simple: the public has a right to
choose, but one may hope that choice would be
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— memo to editors from

explicit — after weighing the full consequences of
particular decisions. Piecemeal policies inevitably
result in the inadvertent shortchanging of higher
policy objectives. Haphazard choice, based on
immediate emotion, is potentially crippling; it is
tolerable only if not carried too far.

While these points should be obvious, I men-
tion them only because they do not seem to be
obvious in today’s climate. Much public discussion
seems to reflect the premise that benefits are
available without costs or risks. In energy matters,
there seems to be an assumption that the inter-
diction of various energy sources can be abstracted
from the continued flow of power to homes and to
industry. These are false premises. Unlike manna
from the heavens, public benefits do not descend
on us adventitously or miraculously. There has to
be better understanding of process — of the
relationship between cause and effect. The clear
implication is that the utilization of energy must
be attacked in its entirety and in light of the true
alternatives, not in terms of particular elements or
sources.

I dwell on these matters, not because they
require particular insight, but because they are
true. 1 fear that much of our present difficulty
reflects the failure to appreciate these home truths.
There is question today whether our society
possesses the internal discipline consciously and
calmly to choose a coherent set of policies. A
society like our own can function effectively over
the long run only if there are shared values — and
“consensus” today is a much derided term. There
is a widespread and exaggerated skepticism, even
hostility, directed toward those in authority, both
public and private. There seems to be no dearth of
volunteers who wish to ‘‘send them a message.”
Unless we are able to restore a degree of civility,
forebearance, and responsibility in our public
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“...we can no longer enjoy the luxury of regarding fuels as competing.
Rather we are faced with the necessity of husbanding our BTU's and of

treating the available fuels as complementary resources. . . .

measure of the magnitude of the energy problem,
but it should be noted that they are not con-
strained by major measures of conservation.

The NPC study projects the growth of energy
consumption in the United States by some 50% to
a total in 1980 in excess of 100 quadrillion BTU’s.
It is estimated that by 1980, nuclear energy will
have expanded some forty fold over 1970 and will
be approaching supplying close to 10% of total
energy consumption. Coal consumption will have
increased to 800 million tons. Despite the attrac-
tiveness of natural gas as a fuel and potential
demand on the order of 35 trillion cubic feet, it is
estimated that limited availability of natural gas
will not permit utilization above the present level.
Hydropower will increase only slightly.

The most significant change would be in
petroleum consumption, increasing from 14.7 mil-
lion barrels a day in 1970 to 22.5 million barrels a
day in 1980. Since it is anticipated that domestic
production will be only on the order of 12 million
barrels a day, almost half of our petroleum supply
will come from foreign sources. Increasingly the
sources of supply would be in the Middle East,
where the bulk of reserves are located. On an
annual basis, U.S. consumption would increase
from 5.4 billion barrels in 1970 to 8.3 billion
barrels in 1980. The costs in terms of foreign
exchange in 1980 would run between 12 and 15
billion dollars a year.

In arecent talk before the American Petroleum
Institute, Joseph Swidler, of the New York State
Public Service Commission, suggested that the NPC
estimates were in a number of respects too
“optimistic.”” Briefly, he suggested that the projec-
tions for both coal and nuclear were much too
high. He noted the relatively rapid shift from coal
to oil by utilities in the eastern section of the
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country and the relatively slow progress being
made in getting nuclear capacity into operation. As
a result, the increased burden would presumably
fall even more on oil — imported oil. Conse-
quently, he projected oil demand of 28.3 mmbd, as
opposed to the NPC’s 22.5 mmbd. This would
imply that something approaching 60% of national
oil requirements in 1980 would come from foreign
sources and almost 40% of total energy needs. It
would also imply imports of 6 billion barrels of oil
a year (with a tanker arriving in a U.S. port every
hour) and foreign exchange costs approaching $20
billion a year.

Such projections are illuminating, if not con-
clusive. They have the usual deficiencies of projec-
tions in that they do not reveal sensitivities to
possible changes in policy and changes in economic
conditions. Nonetheless, they do indicate very
roughly the size of the problem that we face.

I do not know how much attention many of
you have lavished of late on our ailing friend, the
U.S. balance of payments. I think it proper to
suggest that the BOP is not in sufficiently robust
condition, now or prospectively, to bear addi-
tional $15 billion or so of outpayments for oil
imports. In raw financial terms, this nation can
probably not afford so great a degree of depend-
ence on imported energy resources.

If the raw financial considerations are not
sufficiently persuasive, there are other disquieting
questions. The national security implications of
dependence of the American economy on re-
sources subject to interdiction have been widely
discussed over many years. Those considerations
become increasingly pertinent in the years ahead.
The closely allied international political implica-
tions of high dependence upon sources of supply
geographically restricted and politically volatile is a
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issues as power plant siting. As you know, it takes
6—8 years from inception to operation for a
modern power plant — a cycle far longer than the
comparable swings in public opinion. The inability
to get large plants licensed and operating has
contributed to some of the anomalies we observe.
For example, 20% of our natural gas is being used
to generate electric power, when its highest use in
all probability is in the home.

I do not know whether the problems I have
discussed warrant in your judgment the term
“energy crisis.” To some observers the phrase is too
melodramatic. A crisis, after all, comes only if it is
unanticipated and if appropriate policy adjust-
ments are not made.

I think the phrase “energy dilemma’ may be
more descriptive. More precisely, there are a
number of energy dilemmas. We face a congeries of
problems far transcending the dramatic issue of
fuel supply. There is, of course, the matter of
power plant siting. Everyone wants the power;
nobody wants the plants, and even less is there a
desire for transmission lines. There is the matter of
the efficiency of energy production and utilization,
particularly as it impacts upon environmental
quality. There is the matter of the appropriate
combination of technologies to obtain higher
efficiencies, and of government structures which
will better contribute toward those ends. Each of
these areas poses its own dilemmas. And in each of
these areas the American society stands some risk
of being impaled on the horns of those dilemmas.

In addition, I am inhibited in referring to an
energy ‘‘crisis,” because our national behavior
clearly does not conform to such professions. On

the one hand, some number of environmentalists
seem to feel that the problem of demand expan-
sion in relation to supply will yield to a combina-
tion of good will, abstention from the use of
electric toothbrushes, sumptuary laws, and con-
tinuous litigation leading to load shedding. These
views do not seem to me to correspond closely to
the inherent difficulties of the situation. Nonethe-
less, an essential element in the envisaged energy
crisis is the presupposition that irrespective of
policy objectives and constraints, demand for
energy grows more or less automatically. Challeng-
ing that presupposition is — or should be — the
heart of the environmentalists’ case — and in that
respect they are right.

On the other hand, those who perceive a crisis
or the possibility of a crisis are obligated to do
more than to accept the growth of demand in the
traditional manner. If we describe the increasing
dependence on foreign fuels as a threat to the
national security, to the balance of payments, or
the steadfastness of our foreign policy, then we
would seem obliged to consider measures more
drastic for conserving on energy use. After all, if
these are matters of fundamental importance to
the national security, to international politics, and
to foreign economic policy, then we can do
somewhat better than automobiles that move at 10
miles to the gallon and badly insulated buildings
that are simultaneously heated and cooled. We
need to do better not only for these reasons, but
for the time-honored motives of conservation in
the Roosevelt-Pinchot tradition — as well as for the
more recent concern regarding environmental pro-
tection.

metalinear stability (421).

BUZZ WORDS
Robin Wallace, in the Fall 71 issue, gave us a A B c
general buzzword construct for the research
proposal. Herm Postma reminds us that each NEO CLASSICAL STABILITY
new scientific field creates new words to PARA LINEAR DIFFUSION
describe its phenomena. plasma ohvsics bein DIA ANOMALOUS RESISTIVITY
escrive Its p ena, p physics being META TURBULENT CONFINEMENT

part/cu/ar/y SUSCeptlb/e. He offers herewith a PSEUDO HYDROMAGNETIC RELAXATION
buzzword table for CTR in the interests of ORTHO PRUDENT THERMALIZATION
more coherent discussion on such topics as CRYPTO RELEVANT VISCOSITY

NON CONGRESSIONAL PROMISES
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(1) The environmental impact of the proposed
action;

(2) Any adverse environmental effects which
cannot be avoided should the proposal be imple-
mented;

(3) Alternatives to the proposed action;

(4) The relationship between local short-term
uses of man’s environment and the maintenance
and enhancement of long-term productivity; and

(5) Any irreversible and irretrievable commit-
ments of resources which would be involved in the
proposed action should it be implemented.

Before preparing the final detailed statement,
™-deral officials must consult with others having
jurisdiction or special expertise with regard to the
environmental impact, copies of the detailed state-
ment along with the comments and views of
appropriate Federal, state, and local agencies must
be made available to the President and the Council
on Environmental Quality; and this statement
should follow the proposal through the Federal
decision-making process. Federal agencies must
examine alternatives to the recommended courses
of action in any proposal, and make this informa-
tion available to the states for establishing, restor-
ing, or maintaining the quality of the environment.

The AEC, deciding that all actions related to
the licensing and regulation of nuclear power
plants represented major actions having a potential
for affecting the environment, undertook to pre-
pare environmental impact statements for each
nuclear power plant, fuel fabrication facility, fuel
reprocessing plant, or other activities; and, by
mid-1970, the Commission had drafted a few such
detailed statements.

By the end of the year, it was evident that so
many statements were required that the AEC
would need help, and in March of 1971, ORNL
was asked to draft environmental impact state-
ments for two nuclear power stations: the Hatch
Nuclear Plant ot Georgia Power Corporation at
Baxley, and the Arkansas Nuclear One Plant at
Russellville, owned by the Arkansas Power and
Light Company. These turned out to be the mere
beginning of a long list of environmental impact
statements since drafted by ORNL for the Direc-
torate of Licensing in the AEC’s Division of
Regulations.

Calvert Cliffs Decision

By early spring, seven members of the Labora-
tory staff from the Health Physics, Ecology,
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Chemical Technology, Reactor, and Reactor Chem-
istry Divisions were actively involved in the draft-
ing of environmental impact statements. Then, late
in July 1971, the U.S. District Court for the
District of Columbia concluded in a case brought
against the AEC by the Calvert Cliffs Coordinating
Committee (a coalition of environmental groups)
that the AEC was not fulfilling the mandates of the
National Environmental Policy Act. The now fa-
mous Calvert Cliffs court decision set forth five
important points which can be summarized as
follows:

(1) It struck down the “‘grandfather clause”
which exempted from the ASLR (Atomic Safety
and Licensing Board) hearings those NEPA issues
which were pending at the time the AEC published
its regulations related to NEPA on December 3,
1970.

(2) It required that the National Environ-
mental Policy Act be implemented for all licensing
proceedings after January 1, 1970, and that this
implementation include independent AEC assess-
ment of water quality and other environmental
factors. The AEC could not simply determine that
water quality certification on Federal or state
standards was adequate, but had to be prepared to
set forth more stringent requirements of its own
and to make an overall balancing of project
benefits and environmental costs if this was
deemed necessary.

(3) The licensing boards (ASLB) were to give
independent substantive review to all NEPA mat-
ters in uncontested as well as contested cases. The
court stated that this independent review of the
NEPA environmental statement and the independ-
ent balancing of factors inh an uncontested hearing
would take some time if it was done properly.

(4) The AEC was required to give prompt
NEPA consideration to facilities for which permits
and licenses had been issued after January 1, 1970,
the date when NEPA became law, if such matters
had not been substantially considered in the
original licensing action.

(5) With respect to construction permits issued
before January 1, 1970, the AEC was required to
consider on its own, or to entertain a show-cause
request from a third party, any significant non-
radiological environmental impact; and, finally, the
AEC was required to direct that design and/or
operating alternatives be carried out as indicated
by the review. (NEPA review of cases in which a
construction permit had been issued was not to be
delayed for the operating licensing review. This was
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with the installation of additional plants. By their
early identification during the preparation of im-
pact statements, it is possible that considerable
amounts of money may be saved for the applicant
by allowing him to c« ider modification of "~

system at an =, stage, and at the same time to
protect the environment.

The cooperative work of ecologists, physical
scientists, and engineers has brought together
significant amounts of new information on the
impacts resulting from the construction and opera-
tion of nuclear plants. One interesting and con-
sistent outcome is the fact that radiation from
normal operations (one principal cause of the
public’s concern) is rarely the major impact of
nuclear plants. Instead, the thermal discharge or
chemical impacts dominate the concern of ecolo-
gists.

Spinoff Benefits

T~ the course of these environmental reviews,
the national laboratories have disclosed several
prime research areas needing further study for
improved impact assessments. Some of them are:
Problems related to cooling towers, such as meas-
urement of drift from towers, and determination
of increase in fogging, icing, and drift residues from
tower operation; the impact of chemicals from
tower blowdown on aquatic organisms; and the
impact of transmission line right-of-ways on land
use.

Modeling to determine the impact on aquatic
organisms in estuary situations has also been
identified as necessary for impact assessment, and
some model development has been completed by
the Laboratory.

The AEC has not in the past examined impact
of transmission lines. However, following the Cal-
vert Cliffs decision, impact evaluation is being
made of all effects resulting from the generation of
electric power, including the routing of transmis-
sio lines. A study of the environmental factors
associated with transmission lines is now being
made by members of ORNL’s Environmental
Sciences Division.

Further study of radiation effects on aquatic
and terrestrial populations is also under way.
(Much is already known about the impact on select
species of wildlife, and on domestic organisms;
also, much study has gone into identifying the
impact on man.) Further research now under way
will examine the impact of radiation on entire
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populations of aquatic and terrestrial wildlife.

Finally, a projection of power demand and
reserve requirements needed to provide a supply of
uninterrupted power is being carried out by the
Laboratory as ' of the *~pact assessment. Such
a project’~— is auricult at pest, yet the lead times,
i.e., from planning to operation, which range from
six to ten years for power plants, require more
sophisticated calculations than have been necessary
in the past. For the electric power industry,
today’s decisions are being made to provide for
power in 1985, Therefore, the efforts of the
industry and the work of the Commission and its
laboratories must be aimed toward anticipating
power needs for the 1980’s.

Impact of the Impact Statements

The effort which began with early concern of
ecologists throughout the country has resulted in
legislation to minimize impact on man’s environ-
ment. This legislation, known as the National
Environmental Policy Act, has had a profound
effect on the industry, on the U.S. Government,

PROCEDURE FOLLOWED IN IMPACT
STATEMENT PREPARATION

Plant assigned to ORNL by AEC Division of Reactor
Licensing.

ORNL receives assignment copies of the applicant’s
Environmental Report.

ORNL makes a site visit; interviews, questions,
Preliminary draft statement prepared for review by

Task Group and Problem Group leaders and team
members.

First draft prepared for review by the ORNL Review
Committee and AEC Division of Reactor Licensing
(initial review).

First draft statement redrafted to incorporate sugges-
tions of Review Committee and AEC’'s DRL.

Second draft statement prepared for issuance to the
AEC.

AEC draft statement issued for Agency comments.

Federal and state agencies’ comments incorporated in
statement, preparatory to issuance of a final detailed
statement.

Final statement issued by AEC.
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EXAXS T ORSY "T'EXRYY L
NIV IR EIT S

In its early days the Clinton Laboratories tried
to put life and meaning into the badge numbers.
Nowadays in its successor, Oak Ridge National
Laboratory, only the library has the gumption to
play with numbers.

The construction branch of Du Pont came and
went in 1943 and 1944 without any remembered
badge numbers. The branch of Du Pont that
operated the Clinton Laboratories, Box 1991,
Knoxville, Tennessee, set up four number groups
for payroll purposes. Badge No. 1 went to Stu
Pratt, the Supervisor, the next numbers to Du
Ponters on the Wilmington payroll. Badge No.
1000 went to M.D. Whitaker, the Laboratory
Director, and succeeding numbers to those who
were on the Oak Ridge payroll. Badge No. 5000
went to Mr. Arthur Holly, better known as Prof.
Arthur Holly Compton of the University of Chi-
cago. Other numbers in the 5000 series went to
persons not on the Oak Ridge rolls but who
nontheless worked here. The 7000 series was used
for the nearly 200 Du Ponters who trained in Oak
Ridge for operation of the Hanford reactors. The
badge numbers were grouped by payroll, and Larry
Riordan had no trouble assigning four-digit num-
bers in an installation intended for two years of
service. The dozens of soldiers who worked in the
labs were not considered to be persons, and their
dog tag numbers sufficed. After the war, the
soldiers who mustered out of the Army but elected
to remain here got badge numbers from about
3900 into the 4000s and no credit for their Army
service.

In 1946 the Training School under Eugene
Wigner and Fred Seitz began its year of operation
(sometimes called the Klinch Kollege of Knuclear
Knowledge). Its students were sponsored by vari-
ous industrial firms, and tkey first received badges
from No. 9000; those who later stayed at Oak
Ridge got new numbers in the orderly sequence. In
order to avoid five-digit badge numbers, the or-
derly sequence which had jumped from 4999 to
6000 and from 6999 to 8000 later went backwards
to pick up the missing groups. The sequence in
thousands is 1, 2, 3, 4, 6, 8, 9, 7, 5, 10, and
onwards. The numbers in the 5, 7, and 9 groups
were reassigned; the old handwritten books in the
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payroll department do not show who the first
holders were, and the old books in the personnel
department are not complete.

When Monsanto succeeded Du Pont in July
1945 as the plant operator, the Du Ponters who
transferred and the direct Monsanto employees got
badges in the 500 series. Larry Riordan, who had
No. 22 under Du Pont, became No. 522 under
Monsanto. Eleven badges are still in use in that
series.

Several years ago the Central Research Library
computerized. It is convenient to record all book
loans by badge number because there are only 10
digits in 5 columns in place of 26 letters in 10 or
15 columns. What does one do with users who have
no badge numbers: consultants, foreign visitors,
sponsored workers, other libraries, local industries?
Why, one issues fictive numbers in the 99 000
series, then in the 98 000 series, and doesn’t worry
about what will happen when the downward-
moving library numbers meet the upward-moving

badge and payroll numbers.
— Herbert Pomerance
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