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TllE

common man has ncver bcen leu In conbOI of bis life "1d
livelihood than he is today. Whether confronted by the threat of atomic
annihilation or something as trivial as a balky home appliance, almost all of us
must place our trust in the hands of the relevant specialists-the people who are
ultimately responsible for the design and repair of guided missiles, television
sets, and the other complex products of our technological civilization. As our
common pool of scientific knowledge increases, the ignorance and powerlessness
of each individual increases correspondingly. We can neither smell plutonium nor
taste asbestos: the detection of many dangerous materials requires specialized
equipment. Bach of us must rely upon legions of scientists and engineers for
assurance that nuclear weapons and nuclear reactors will not explode accidentally, that adequate fuel will be available to keep us warm and moving and
employed, that the chemicals we add to food and water in order to poison our
microbial and insect enemies will not poison us as well, and so on through
almost every aspect of our lives.
lt is evident that th~ way in which technical experts make their services
available to society can sigruficantly affect the distribution of political power. lf
scientists give government and industry the exclusive benefit of their expertise,
they may inadvertently be contributing to the creation of a technological
dictatorship in which the uninformed citizen must accept whatever these
organizations tell him is in his interesL lf, on the other hand, scientists make
available to the citizen the information and analyses he needs for the defense of
bis health and welfare, they can help bring about more open and democratic
controls on the uses of technology.
This volume exarnines how scientists have been carrying out their political
responsibilities, in the hope that we may leam both from past mistakes and from
past successes. The study grew out of the authors' exarnination of a number of
the most important technological issues that have erupted into national debates
during the past few years, including the supersonic transport (SST) project, the
antiballistic missile (ABM) program, the safety of the insecticide DDT and the
herbicide 2,4,5-T, the decision to take. cyclamates out of food, the dangers
inherent in the United States' chemical and biological weapons programs, and
the safety of commercial nuclear power plants. In studying these issues, we were
ix

Preface
shocked to find that in every case much of the most important technical advice
had been ignored-or worse, publicly misrepresented-by government officials.
We were also surprised to find that the final outcome of these controversies was
in each case much more influenced by the publicly available infonnation and the
public activities of scientists than by the confidential advice given to govemment
officials.
We hope that this book may be useful to two overlapping groups: (1) those
actively concemed with the threats posed to society and the environment by an
inadequately controlled and explosively developing technology; and (2) scientists who are seeking ways in which they might contribute to the abatement of
the multitude of resulting crises.
·
To the first group, the concemed citizens, we hope to carry the message: Be
skeptical when a governrr.ent agency cites the opinions of unnamed experts
about the safety or necessity of its programs as a substitute for openly discussing
the facts and countervailing considerations in a public forum. Demand that the
facts and analyses be put on the table and find some independent scientists to
check them out with you. We would also like these people to be aware of how
important it is to have independent scientists participating in any public
challenge to federal policy for technology. Tue challengers must understand the
issues and be sure of their facts and arguments if they are to be effective and not
casily discredited.
To the second group, the concemed scientists, we would like to say: Writing
advisory reports for govemment agencies is important but not enough. You must
be willing to carry your message to the public-by allying yourself with
concemed citizens groups, if necessary, and using political and legal pressure to
compel govemment and industry to behave responsibly. We would also like to
m:ake scientists aware that they need not be frightened by the enonnous
reservoir of expertise available to the federal goverrurient. Small numbers of
outsiders have had great impact. When the administration in power commits
itself to a senseless or dangerous policy, it can no more justify its actions by
. appeal to its experts than a pilot can justify flying his plane into the ground by
quoting the readings on his instruments.
Confidential advice can too easily be ignored. But when a scientist effectively
takes his concems to the public, and these concems relate to a clear danger to
the public health and welfare, then government officials must listen. The
challenge to the scientific community-and to the nation at large-is thus to
strengthen the govemment's science advisory system by making it more open
md independent, and to encourage and support the "public interest science"
movement which has already contributed significantly toward bringing technology under democratic controL
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PARTI
Background

CHAPTER 1

Introduction
A Fairy Tale
Once upon a time there was a vast and beautiful Kingdom. lt was endowed
bountifully with fertile plains, deep forests, and great waterways. The air was
sweet and the waters clear. lt was a land of opportunity and many men grew
prosperous there.
Many of the greatest Magicians of the Earth were to be found in that
Kingdom-for Magicians need opportunities too. They made wonderful inventions, and the Great Men of the Kingdom manufactured these inventions for all ·
the People. The fame and power of the Kingdom grew until it reached every
comer of the earth.
But then came a time when there arose. Problems. The air over the cities
became dark and, when the wind was still, the People coughed. The waters in the
rivers and lakes became thick, and the children stopped coming to swim. The
food looked more beautiful than ever, but some said that it bad become tainted.
The quiet places were invaded by noise. And tbe People lived in fear of deatb
from tbe skies.
So the People began to talk among themselves: "Perbaps these are evil
Magicians. Perbaps their Magie is tainted." But they could not bring themselves
to give up the Inventions, so they contented themselves with grumbling: 'Tue
King should do something."
The King beard the grumblings and was troubled. He announced: "I will call
to tbe Palace the greatest of the Magicians to advise me." Soon the People saw
the Magicians trooping to the Palace and were reassured: "Now the King will
find out bow to deal with the Problems." And they stopped grumbling.
After the Magicians bad spoken to the King in bis cbambers, the Great Men of
the Kingdom came to the palace to leam wbat be bad decided. He told them:
"My Magicians teil me that the darkness in the sky, the thickening of the waters, .
and the otber Problems come from your workshops and from the wonderful
. devices which you make there. They say tbat you must use the magic more
carefully or the Problems will become worse. Tberefore 1 will make some
Decrees.•.• "
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But when the Great Men heatd what the King proposed to do, they threw up
thetr hands and cried out: "But that would mean Ruin! Leave the Problems to
us and you will see how soon we will make the Kingdom beautiful and happy
again!" Tue King thought, ''These are powerfu1 and successful men. Surely they
can deal with the Problems if anyone can." And he announced, "1 shall wait."
Perhaps the task was harder than the Great Men had thought or perhaps,
being busy, they forgoL At any rate, some years later the Kingdom was even
more blighted, and there were more fearful rumors about poisons in the air and
the food. The People began to wonder aloud why the King bad not solved the
Problems. And some of the younger Magicians asked the Great Magicians what
their advicc to the King bad been. They only replied, "We are not free to say."
But they continued to troop to the Palace, so most of the young Magicians
decided that probably everything would be all right and went back to their
studies.
Bllt a few of the young Magicians could not stop worrying. And they began
to tell the People that the Problems were getting worse. This, of course, made
the Great Men angry. They called these young Magicians "troublemakers," and
asked: "How can you possibly think that you know more than the Great
Magicians who advise the King?"
Howindeed!

The Need for Public Interest Science
1bis book examines some of the relationships between scientists and the politics
of policy-making for technology in the United States. lt begins by asking and,
we believe, answering the question: Are the advisory efforts of scientists
effective in informing the democratic decision-making process? The answerdespite the efforts of the thousands of highly qualified scientists from
universities and industry who devote considerable fractions of their time to
si.tting on technical advisory committees in Washington-is a resounding No!
The reason is simple-and it is the same reason that our country is currently
in trouble in so many other areas: virtually all of the advicc has gone to the
federal executive branch, and with it an almost unchallenged power to make
decisions. Administration officials have feit free to ignore or distort technical
advice when it hasn't been compatible with their bureaucratic or political
convenience. We give examples of how this happens in the case studies in the
first half of the book.
Many of these examples deal with events during the Nixon administration, an
administration which has become notorious for corruption and the abuse of
power. But in many cases the irresponsibility dates back to earlier administrations, supporting our view that these problems stem to a large extent from
institutional arrangements and are not peculiar to individuals. In fact, the abuses
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have a timeless quality-although at aome times they may be more blatant and
ahameless than at others.
In this period of disillusionment, lt is important to realize that the assertion
of almost imperial powers by the President has led to renewed efforts to defend
the checking powers of Congress and the rights of individual citizens. The case
studies in the second half of the book illustrate how individual citizens and
scientists are working to give those outside industrial and governmental channels
access to the policy-making process by making public and comprehensible the
information and analyses on which policy must be based.
When dangers become apparent late, the impulse to "look the other way" is
strong among the developers and promoters of a technology. If governmental
"watch-dogs" are dozing or intimidated, then the public may wait a very long
time before corrective action is taken-unless citizen-scientist alliances effectively sound the alarm. lt is important that such warning come as early as
possible when it is easy to modify technologies or to choose alternatives. This
then is "public interest science."
The ordinary citizen or Congressman is often reluctant to become involved in
public debates over the uses of technology because he feels that the issues are
too technical. The scientist, on the other hand, tends not to speak out because
the flavor of the debate is so political. Unless the decision-making process is
accessible to the public, however, policies will be decided by those·whose careers
and livelihoods are affected: bureaucrats and industrialists. People in such
positions will ordinarily be the last to acknowledge that something is seriously
wrong. lt is a self-destructive society which assumes in every case that the
interest of such men is identical to the public interest.
The citizen must realize that important political issues are almost always
present when a debate of an apparently technical nature bursts into the public
arena. Although it may often appear that the partisans involved are asking the
public to make determinations in areas where even the experts disagree, the
experts are often talking past one another; in reality, the debate revolves around
unspoken political questions, such as:
Are you willing to accept sonic booms and increased airport noise in the
cause of the "'progress„ represented by the supersonic transport (SST)?
Inasmuch as nuclear power involves enormous amounts of radioactivity. how
much certainty is required that the environment won't be contaminated?
Cyclamates may someday be found to be the cause of tens of thousands of
cancer deaths. Are you willing to give up diet drinks to be protected against this
· uncertain danger?
Do we really· want an antiballistic missile (ABM) system which is of uncertain
military value-and which may also upset the strategic balance of terror?
In unfamiliar technical areas it is easy to lose sight of such political questions
when the "experts" are trying to shoot each other down with technical
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arguments. And administration spokesmen often play on the self-doubts of
citizens who are inclined to "drop out" of such debates. Thus Henry Cabot
Lodge (fonner ambassador to South Vietnam) once told the American public
not to involve itself in the debate over the development of the Safeguard ABM
system:
This is an argument on which no layman can pass. Tue judgment of the expert
officials whose solemn duty it is to pass on such matters is clearly favorable to
ABM. 1

Tue concemed citizen must become more sensitive to the political aspects of
decision making on technological issues if he is not to be intimidated by such
self-serving Statements from government officials. lt is his future and that ofhis
children which is being decided.
Tue "expert" must 3Iso become more sophisticated. He must become aware
of the fact that his actions almost inevitably have political consequences. 1f he
allows government agencies and industry to remain the exclusive beneficiaries of
his expertise, he may inadvertently be contributing to the tendency toward a
society in which Congress and ordinary citizens are excluded from discussions of
policy for technology. Such a fate can only be avoided in our increasingly
complex society if scientists are willing to make the infonnation required for
participation in these debates morc generally available.
To many scientists who have become accustomed to seeing policy making for
technology done in private by "expert officials," the idea of involving the public
in these issues conjures up disturbing visions. They are concemed about the
''Chicken Uttles" who will panic at the füst suggestion that "the sky is falling."
Tue fäct is, however, that when an issue like the SST is taken to the public, the
Chicken Uttles are not the ones who structure the protracted debate which
follows-they will soon be distracted by the next day's sensation. Tue members
of the public who will have an impact on events are the new~en who will write
the stories, the public interest groups who will decide whether or not to commit
their limited resources to the debate, the lawyers and judges who will identify
and decide on the legal issues, the state and local officials who may feel that
they must take initiatives to protect the health and welfare of their constituents,
and the Congressmen and their staffs who must decide whether investigative or
legislative action is called for. lf important issues of public policy cannot be
discussed productively by these groups, then there is little hope for democracy.
In fact, the evidence from our case studies would appear to indicate that
misleading Statements issued by govemment spokesmen endanger the integrity
of the debate far more often than does irrational behavior on the part of the
public.
Some scientists worry lest their involvement in public interest activities invite
retaliatory funding cuts and restrictions-this at a time when scientists are
already concemed over the erosion of their security and their independence. The
possibility of retaliation must be taken seriously and measures taken to combat
it. One reason why science is currently in trouble„however, is that the public
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feels that the technology which science has made possible has been exploited in
an irre~onsible way. As a result, scientists have come to be seen as amoral
technicians much like the rocket engineer caricatured by Tom Lehrer:
Once the rockets are up,
Who cares where they come down?
That's not my department,
Says Wernher von Braun.2
lf public interest science activities can help bring sanity to the direction of
technology, the faith of the public in scientists may to some degree be restored.
These considerations are timely because the renewed public awareness of
what happens when the exploitation of technology is left effectively under the
control of special industrial and governmental interests has led to an increased
readiness within the scientific community to undertake serious commitments to
public interest activities. But can such efforts be successful? The case studies in
the second half of the book constitute remarkable evidence that they can.

Plan of the Book
Surprisingly few scientists and even fewer concemed citizens have ever followed in any detail the activities of the "experts" during a national debate over a
major technological issue such as the SST development project. Nonparticipants
hear executive branch officials, political figures, and newspapers cite various
experts-but seldom do we hear in useful detail what the experts actually said
and to what effect. In the next chapter, therefore, we Jay out the story of the
scientists in the SST. debate. This chapter describes both the roles of the
"insiders"-the technical experts who advised Presidents Kennedy and Nixon,
the Federal Aviation Agency, and the Department of Transportation-and the
"outsider" scientists who became concerned about the environmental impact of
the SST and took their concerns directly to the public and to Congress. The
development of the controversy followed a pattern which has become rather
typical. First was the long period during which an executive branch agency
nursed the monster, blithely ignoring advisory reports about the adverse
consequences that could be expected to accompany its maturity; then the first
expression of public concern by an independent scientist; the development of
the issue into a political controversy in which Congress started to feel political
. heat and the leadership took sides; then the debate in which the execu tive
bureaucracy tried to mislead Congress and the public by invoking its expert
advisors; and finally Congress's decision.
Having set the scene with an example of a controversy over technology, we
develop in the remainder of the book two main themes: the limitations on the
effectiveness of the government advisor, and the importance of the public
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Jnterest scientist In keeping the policy-making process "honest." Despite the
almost catastrophic decline in respect for the federal executive branch in the
past few years and the attendant rise in citizen activism, it seems to us that the
basic attitudes which got the nation into this trouble are still very much in
evidence and await only a retum of govemment to some form of "normalcy" to
reassert themselves. This book attempts to combat the views that "the only
effective way to influence federal policy is by working on the inside" and,
conversely, that "you can't fight City Hall." We present the case for the opposite
views-at least in the area of federal policy for technology.
In Parts 1-III we show how, despite the federal executive branch's legions of
science advisors, when it comes to actual decision making the Emperor very
often runs about in the buff. But, as in the story of the Emperor's new clothes,
the public is deceived by the mere existence of the process into believing that, if
something appears missing in the Emperor's garb, something must be wrong with
themselves. The public relations artists hl the story have true descendants in the
modern government spokesmen who cite the great distinction of the govemment's advisors to intimidate the concemed citizen into disbelieving his
own-often very accurate-perceptions.
In order to help immunize our readers to this tactic, we will inoculate them
with several case studies illustrating the devices by which the reputation of the
executive branch's science advisors has often been used to buttress the very
policies which they had opposed. .
Lest these disheartening stories about the abuse of the executive's science
, advisory system convince the reader that all advisors should disassociate ·
themselves from the executive branch and that those who don't must obviously
be "prostitutes," we include (Chapter 3) a discussion of what the legitimate
purposes of the advisory system are. We also discuss (Chapter 9) the various
attempU which have been made in recent years to make the executive branch
advisory system more open and less wlnerable to subversion. The focus
throughout is on the "confidentiality" of sensitive advisory committees which
has rnade it easy to suppress and misrepresent their reports. The obvious remedy
is to open up the advisory committee membership and reports to outside
criticism-and legislation to this effect has recently been passed. lt seems
unlikely that this legislation will be successful in achieving its objective, however,
unless it is understood and supported by both concemed citizens groups and the
scientific community.
Even if these reforms are successful, there will still be a need for a pluralistic
advisory system to give groups outside the executive branch the independent
information and analyses necessary to judge the issues. The current practice of
public interest science represents the beginnings of what will hopefully grow into
a structure comparable 'in resources to the executive branch's science advisory
establishment. Already the present ad hoc and part-time public interest science
activities have bad great impact on events. In Part IV we present some examples
of this impact in areas ranging from pesticide regulation to nuclear reactor
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safety. lf lt were not for the small number of public interest scientists who have
taken these issues to the public, our society might have stumbled deeper into
several technological Vietnams.
With these examples in mind, we discuss (Part V) the strengths, limitations,
and possible future of public interest science. At the moment scientists are
undertaking this activity in many different settings: in universities, scientific
societies, and public interest groups. These public interest activities complement
efforts to increase the capabilities of Congress to deal with technology. ln 1973
Congress set up an Office of Technology Assessment. At the same time, several
professional societies established year-long fellowships for scientists to work on
Capitol Hili. We speculate in Part VI on the possibility that such initiatives may
represent the beginnings of a new and healthier relationship between scientists
and society. For the reader who wishes to be reminded of the identity of the
major science advisory organiiations cited, brief descriptions are provided in the
Appendix.

1
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the SST project, until 1971, when Congress finally killed it, nearly a billion
dollars were spent on SST development and design. During the course of three
Presidential administrations, the project successfully survived a number of
technological setbacks and adverse governmental reviews. What finally halted the
SST was the growth of widespread public Opposition based on a popl!lar
impression that the taxpayers' money was being wasted building an economic
white elephant whose operation would constitute a serious public nuisance.
In this chapter we will trace the contributions of scientists as advisors to the
government in the repeated reviews of SST development and as advisors to the
nation as a whole in focusing attention on the aircraft's economic problems and
potential for environmental degradation.

CHAPTER 2

The Supersonic Transport:
A Case History in the
Politics of Technology

Sonic Boom, Engine Noise, and Economics
Never in my experience has the "big
lie" technique, popularized by Adolf
Hitler'• propaganda minister in World
War II, been used more effectively to
describe a needed program of research
and development. ...
lt was not only amazing but down·
right {rightening to aee the nurr_a~er of
prominent scientista who were willlng to
lend their names to far-fetched and
hypothetical possibilitiea. . . .
.
The scare techniquea used againat the
SST are similar to the onea that were
used by some of the same people to
oppoae the A-bomb testa in Bikini ~n
1946 the development of an H-bom b in
1949, and even to such beneficial
hum~nitarian projecta as building a dam
acroas the Colorado River in the Grand
Canyon.•
-Senator Barry Goldwater

In ~970 and 1971 a major national debate raged in the United States over the
federally funded project to develop a commercial supersonic transport (SST)-a
new aircraft which could carry passengers long distances at sp~eds .g~eater than
that of sound. Senator Goldwater's remarks testify to th~ mtenSity of that
debate and 10 the great impact of scientists in it-although bis assessment of the
·
nature of their impact is surely idiosyncratic.
From 1963, when President Kennedy committed the federal govemment to

10
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Two of the major environmental problems associated with the SST-sonic boom
and engine noise-were already generally recognized within the government by
the time President Kennedy made his decision to go ahead with the project.
These problems were considered in the feasibility studies which were conducted
or funded by the government during 1960-1963, they were discussed publicly in
Congressional hearings on the subject during the same period,2 and they were
taken explicitly into account in the design objectives specified for the SST in the
proposal which Kennedy sent to Congress in 1963.3
Any object traveling through air faster than sound produces a supersonic
shock wave, much like the bow wave of a motor boat. When this shock wave
reaches the ground it is feit as a loud, explosive noise: the sonic boom. The
SST's sonic boom was tobe limited, according to President Kennedy's proposal,
to an overpressure during acceleration of less than 2 pounds per square foot (psf)
and during cruise of less than 1.5 psf. The hope was expressed that the public
might tolerate booms of these intensities. A sonic boom of one psf was,
according to the proposal, expected to be "acceptable" to the public. "Some
scattered public reaction" was expected at 1.5 psf, and "probable public
reaction-particularly at night," was expected at 2 psf. Sonic booms with
intensities of 2.5 psf were likened to "close range thunder or explosion" to
which the proposal, not surprisingly, expected "significant public reaction.'„
The acceptability of more intense booms was not even considered. (1 t is
important to realize that the sonic boom from a supersonic aircraft is feit on the
ground in a "boom carpet" tens of miles wide extending over the entire
· supersonic flight path of the plane, not just when it accelerates past the speed of
sound or when it is flying below its cruise altitude.)
President Kennedy's proposal also included the design objective that the
engine noise of the SST be no greater than that of "current international
subsonic jet transports.'' 5 The noise of subsonic jet operations was already
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disturbing populations even at considerable distances from metropolitan
airports, so it was recognized that particular care would be required in the design
of the powerful engines required for the SST. ·
Tue other design objectives, as Kennedy presented them to Congress, called
for an aircraft weighing 350,000 pounds, with a payload of 35,000 pounds and a
range of 4,000 statute miles. Its cruise speed was to be better than 2.2 times ~e
speed of sound,6 considerably faster than that of the Concorde, the SST bemg
developed jointly by Britain and France. As a result, the aircraft surface would
be heated up by friction to such high temperatures that aluminum, the standard
material used in subsonic aircraft and in the Concorde, would have to be
replaced by titanium, a metal both more expensive and more difficult to work.
Finally, the SST was to be able to operate from existing international airports at
operating costs comparable to subsonic jets.
These last requirements were essential if the SST was to compete successfully
with existing airplanes. There was little doubt that the technical objectives could
be met, but whether they could be met in an economically competitive aircraft
was the crucial question. Even the manufacturers who were vying for the federal
contract were unable to present more than a marginal case that the SST would
compete successfully with large subsonic jets. In fact, the Stanford Research
Institute, whose market estimates were used in President Kennedy's proposal,
had come to the flat conclusion that "there is no economic justification for an
SST program." 7

The Political Decision

The Supersonic Transport
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"The Congress and the country should be prepared to invest the funds and effort
necessary to maintain this Nation's lead in long-range aircraft.''8 The circum·
stances of the announcement allowed it to serve another purpose as well: it
reassured the Air Force that the technology of sustained supersonic flight by
)arge aircraft would be developed despite the administration's recent cancellation
of the B-70 supersonic bomber. (Sitting perpetually in an underground limbo
next to a missile silo waiting for doomsday seemed to the Air Force a far cry
from the "wild blue yonder.")
From this brief description of the origins of the United States' SST project, it
is evident that the dynarnics are analogous to those which have become classic in
the strategic weapons race. Other nations bad responded to the American
dominance of the long-distance subsonic transport market by planning to
develop a faster aircraft. The Americans then felt compelled to rise to this
cballenge by developing an even faster aircraft. The govemment officials
involved appeared to realize that these developments were technologically
premature and might well result in less ecortomical air transportation and a
substantial degradation of the human environment. But they feit that there was
no way to escape the logic of international competition.
In view of the many risks and uncertainties involved in the enterprise,
however, President Kennedy tried to delineate in his proposal certain decision
points in the development program at which the project could be redirected or
even tenninated. In his message to Congress later in June 1963, he described the
major dangers as follows:
1.
2.
3.

That technological problems cannot be satisfactorily overcome,
that a supersonic transport will not have satisfactory economics, [or)
that sonic boom overpressures will result in undue public disturbance. 9

In retrospect, this list appears to bave been prophetic.
The initial advocates of a federally funded SST project were the aircraft
industry, the federal agencies concerned with aviation, and the U.S. Air Force.
The program obtained full federal commitment as a result of a general
conviction in these circles that the supersonic transport represented the next
inevitable advance in commercial aviation and the fear that Soviel or AngloFrench domination of the SST market would be a terrific blow to American
prestige, the U.S. balance of payments, and the competitive ;ability of one of
the country's strongest industries.
In early June 1963 a special review committee composed of administration
officials and headed by Vice-President Lyndon Johnson submitted recommendations to President Kennedy for an American supersonic airliner project. The
British and the French had already three years before agreed to collaborate on
developing their own SST, the Concorde, and their effort was being take~ very
seriously, particularly after Pan American World Airways annou~i:ed that it ~ad
acquired options on six Concordes. Within a few days after rece1vmg the rev1ew
comniittee's report, President Kennedy announced, in a commencement speech
at the Air Force Academy, bis decision to proceed with the project, ad1hir,:

"We Are All-Out For Economics Now"
lt bad been anticipated in Kennedy's proposal that the design competition pbase
(in whicb manufacturers bid for the govemment contract) and the detailed
design pbase of the SST project would be completed by 1965. In fact, tbe
Federal Aviation Administration (FAA), which had.been made responsible for
overseeing the project, did not accept a fmal design from the Boeing Company
until 1969, during the Nixon administration. Boeing's variable-geometry
("swing-wing") design bad finally been cbosen in 1967 over Lockheed's
fixed-wing design. Tue F AA boped that with this design a moderate-size SST
with a tolerable sönic boom might be economically viable. But after another
year of trying to perfect the design, Boeing fmally admitted to the F AA that the
swing-wing idea was impractical: the machinery necessary to hold and move the
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wing was simply too heavy. A choice was therefore. necessary ~ong a le~
economical plane of the original size, a larger plane w1th a more mtense somc
10
boom-or the cancellation of the project.
The FAA opted for a large plane. The aircraft grew to have a gross design
weight of 750,000 pounds-as great as that of the Boeing 747 j~mbo-j~t ~d
more than twice the maximum weight which bad been set as a des1gn ob1ect1ve
in Kennedy's original proposal. The expected average sonic boom overpressure
grew correspondingly to 2 psf during cruise and 3.5 psf during acceleration-even
greater than the sonic boom intensity that Kennedy's original propo~l. bad
compared to "close range thunder or explosion." ~ (~ony~ous) _admwstra·
tion official put the new FAA position succinctly m an mtemew w1th the New
11
York Times: "We are all-out for economics now and to hell w1"th the b oom."
Tue decision on the SST engine went much the same way. A 1960 report on
the SST by the National Aeronautics and Space Administration (NASA) bad
concluded:
lt is obvious that noise considerations will have an important bearing on the
choice of structure the power plant, the aerodynamic configuration, and the
operating practices.' These noise problems should thus be considered early in the
12
design stage of the airplane.
A few years later, however, when SST designers were fighting to pare every extra
pound off the aircraft design, this admonition bad been forgotten. Ait?ou~ the
engine design competition could readily have been arranged to penmt a ~ect
comparison ofnoise levels, environmental considerati~ns were p~shed_so f~ mto
the background that noise was forgotten as a senous conSt.dera~on m. the
selection of the SST engines. 13 The result was that Pratt and Wh1tney s relat1vely
quiet duct-burning turbofan design was rejected in favor of General Electric's
afterbuming turbojet design. The General Electric engine would have given the
SST a sideline noise far greater than that of any modern jet aircraft.

The Citizens League Against the Sonic Boom
Even though the govemment bad given the sonic boom problem a lo~ priority,
it proved to be difficult to ignore. In 1.964 the FAA condu~~ed a ma1or test of
public acceptance of sonic booms. In this test, the 300,000 c1t.izens _of Okl~oma
City were subjected to booms averaging 1.3 psf overpressure e1ght times daily for
five months. At the end of the test only 73 percent of the Oklahoma City
residehts polled feit that they could learn to tolerate booms of this i~tensity,
even during working hours. More than 15,000 persons filed co~plamts, a~d
almost 5,000 filed damage claims for broken glass andwplaster wh1ch resulted m
compensatory payments and awards totaling $218,000.
.
As a result of the Oklahoma City test and other data, government sc1ence
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advisors were becoming increasingly skeptical of the possibility of commercial
supersonic flight over populated areas. 15 The FAA remained persistently opti·
mistic, however. The director ofthe SST project, Gen. Jewell C. Maxwell, stated
in 1968: "We believe that people will come to accept the sonic boom as they have
the rather unpleasant side-effects of other advances in transportation." 16 And
the FAA continued to base many of its economic analyses and market
assessments upon the assumption that the SST would be permitted to fly
supersonically over land.
In 1967 the first serious attempts were made to take the SST sonic boom
issue to the public-mainly as a result of the efforts of one remarkable
individual, Dr. William A. Shurcliff, a soft-spoken, white-haired Bostoni:m of
refmed and gentle appearance. During the Second World War Shurcliff bad
served as an administrative assistant to Vannevar Bush, Director of the Office of
Scientific Research and Development, acting as the office's liaison to the
Manhattan Project (which developed the atomic bomb). Later he worked at the
Polaroid Corporation, and for the next ten years he assisted in the administra·
tion of the Harvard-MIT Cambridge Electron Accelerator. He has been retired
since 1973.
Early in 1967, Shurcliff decided to try to organize and strengthen public
opposition to the sonic boom, his interest in the issue having been aroused by an
article in. the Bulletin of the Atomic Scientists by the Swedish aeronautical
expert and SST opponent Bo Lundberg. 17 Somewhat later, theNew York Times
published a letter expressing opposition to the SST from John T. Edsall, an
eminent Harvard biologist. Shurcliff went to see Edsall and, after determining
that no organized opposition to the SST existed, they founded the Citizens
League Against the Sonic Boom (CLASB) in March 1967.
During the period from 1967 through 1971, Shurcliff devoted almost all of
his spare time to the job of running the League. He recalls that he spent four or
five hours most weekday evenings at it-and most weekends as weil. At first he
hired a secretary, but soon he found that it was faster for him to compose bis
letters and press releases at the typewriter in his home office and send them off
as they came out. He bad a similar experience with a rented addressing machine
that he used for addressing his frequent newsletters to the membership of
CLASB, which soon grew to number some 4,000. After having continual
problems keeping the rented machine adjusted, Shurcliff built bis own
addressing machine in his attic. lt is simplicity itself, its parts including assorted
pieces of wood, a couple of hinges, some rubber bands, and an old rubber
bicycle handlebar grip. With the assistance of his son. he can use this ingenious
device to address 4,000 newsletters in four hours.
In the course ofhis campaign against the SST, Shurcliff distributed more than
a score of press releases to some 200 newspapers. These releases received good
coverage (appearing in an average of five newspapers a day in 1967 and 1968).
This was no doubt partly because CLASB was the only group distributing such
material at the time, but it was also because the press releases were generally
accurate and weil written. Shurcliffs "bang zone" maps, showing typical areas
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of the United States and the Atlantic Ocean which would be subjected to regular
sonic booms, were widely reproduced. Shurcliff also compiled the SST/Sonic
Boom Handbook, which was later expanded and published as a Ballantine
paperback in 1970 in collaboration with the newly formed Friends of the Barth
organization. The Handbook is a model of informative and responsible advocacy.
More than 100,000 copies were sold to the public. Shurcliff bought an
additional 10,000 copies for CLASB at sixteen cents each and mailed them to
Congressmen, airline officials, and whomever else he thought should be
confronted with the powerful arguments against the SST.
One of the principal factors in the success of Shurclifrs fight against the SST
was his considerable faith in people-as well as in the rightness ofhis cause. For
example, Shurcliff and a few other SST opponents put together $7 ,000 for two
half·page advertisements in the New York 7ünes attacking the SST and inviting
readers to join CLASB. Among the responses was an anonymous donation of
$10,000.
Shurcliff f eels that the personal touch is very important. Whenever he mailed
out some special material to a member of CLASB, he made sure to write a
personal note at the top of the first page in red pencil "to make sure that they
don't miss it." When asked if he stopped sending mailings to CLASB members
who did not contribute, Shurcliff replies emphatically: "Never!" He then
explains that some "poor" members who have contributed nothing at all helped
the effort in other ways by frequently writing their Congressmen or by
forwarding him useful clippings from their local papers. Shurclifrs dedication
and personal loyalty to the CLASB membership was well reciprocated. Once or
twice a year as required he would add a note at the bottom of a newsletter:
CLASB NOW NEEDS MONEY. Invariably the response would be on the order of
$10,000. The funds raised through CLASB provided the majority of the
financial support for the effort against the American SST, and CLASB provided
about one-third of the support for the anti-Concorde effort in Britain.
More than anyone eise, Shurcliff deserves the credit for having made it
impossible to fly S~s over the United States.

President Nixon Reviews the SST Program
January 15, 1969, was the final deadline for Boeing to submit a revised SST
design to the FAA. The failure of thc swing-wing idea and Boeing's continuing
design difficulties had resulted in a delay of several ycars, during which
substantial opposition to the sonic boom had developed. When President Nixon
took office in J anuary 1969, he therefore announced that he would reassess the
SST program. He immediately commissioned two comprehensive reviews of the
SST's economics and environmental impact. One of these was undertaken by the
sub-cabinet-level interdepartmental ad hoc SST Review Committee and one by a
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On September 23, 1969, half a year after receiVing these reports, President
Nixon announced his decision to go ahead with the program. H~ gave as his
primary reason the one President Kennedy had given six years before:
"I want
25
the United States to continue to lead the world in air transport.„ As usual, the
executive branch attempted to keep the unfavorable reports on the SST
confidential. Nixon's only concession to SST critics was a statement, issued
through Transportation Secretary John Volpe, that the SST would not fly at
supersonic speeds over the United States.26 But there were some ind~cations that
the administration continued to believe that the SST would e.~ntually be
allowed to fly domestic routes.27 The govemment continued to equivocate on
the matter until 1972 when the FAA issued a rule prohibiting commercial jets
from producing sonic booms over land.
All three of the eventualities which President Kennedy had listed as grounds
for termination or redirection of the SST program had come to pass: the
te'chnological problems involved in making a small, quiet, economical aircraft
had not been overcome; the proposed SST did not have satisfactory economics;
and its sonic booms would be intolerable to the public. Yet President Nixon gave
the program his blessing. Whatever the reasons for his decision to continue to
support the SST project, President Nixon's announcement effectively terminated
debate on the SST within the executive branch. The focus of the national debate
shifted ~o Congress.

The Battle for Congress
The appropriations for the SST program which President Nixon had requested in
1969 were passed by Congress within a few months by lopsided votes which
differed little from those of 1966 or 1967 (no additional appropriations had
been requested in 1968).28 The vote was essentially unaffected by the fact that
the SST Review Committee documents had by then become available as29
a result
of the strenuous efforts of Representative Henry Reuss (D.-Wisc.). (The
Garwin Report remained secret until long after the end of the SST debate.)
How can we understand the lack of impact on Congress of these documents
and other adverse information? Tue answer seems to be that the SST project had
become part of the intricate network of political arrangements by which
Congressmen protect the interests of their corporate constituents. The stability
of the voting pattem was enhanced by the fact that the chief Senate proponents
of the SST were Senators Warren Magnuson and Henry Jackson, both Democrats
of Washington-not coincidentally the home of the Boeing Company. These
Senators chaired committees and subcommittees which allocate and pass upon
· billions of dollars of program funding and were therefore in a much better
position to do favors, collect debts, or retaliate against other Senators than the
much less advantageously positioned Senators who led the opposition: Senators
William Proxmire (D.-Wisc.), J. William Fulbright (D.-Ark.), and Gaylord Nelson
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was in these hearings that most of the infonnation which was carried by the
news media was developed.
In these hearings, administration officials tried to present the strongest
possible case for the SST; and in the process they generally overstated its
advantages and understated its disadvantages. For example, the Department of
Transportation, defining aircraft „productivity" as cruising speed times the
number of seats, claimed that the SST would be twice as „productive" as a
Boeing 747.33 This comparison obviously ignored the SST's comparatively short
range, negligible cargo capacity, and high fuel consumption per seat-mile
compared to subsonic commercial jets, as weil as the larger proportion of time
each trip that the SST bad to spend on the ground. (Although the SST couldjly
three times as fast as a conventional jet, it would take just as long to taxi, load
and unload passengers, and be serviced.) The Department of Transportation
also stressed the balance-of-payments advantages of exporting SSTs instead of
importing Concordes, but it refused ·to consider other, probably equally serious
balance-of-payments consequences of developing the SST.34 Meanwhile, advertisements placed by the lavishly funded pro-SST lobby prematurely proclaimed
the imminent entrance of the Soviet supersonic airliner into commercial
service. 35
In speeches and in Congressional testimony, the new FAA Administrator,
John Shaffer, insisted that the SST's sonic boom is „not destructive," despite
readily available evidence to the contrary-for example, the damage caused in
the Oklahoma City sonic boom acceptability tests. Summing up the administration's view of the SST's environmental impact, William M. Magruder, Director of
the Departrnent of Transportation's new Office of Supersonic Tr~sport
Development, stated:
According to existing data and available evidence, there is no evidence of
lilcelihood that SST operations would cause significant adverse effects on our
atmosphere or our environment. This is the considered opinion of the scientific
authorities who have counseled the govemment on these matters over the past
five years. 36
lt is very difficult to see how this statement can be squared with the technical
advice available to the Nixon adrninistration-for example, that summarized in
the SST Advisory Committee report.
Those officials and technical experts who had opposed the project within the
administration were generally silent. In April 1970, however, Senator Proxmire
wrote to the members of President Nixon's SST Advisory Committee to ask
them whether they had learned anything in the intervening year to change the
views which they had expressed in their report. With one exception, they replied
that their views had not changed substantially.37
The exception was Lee DuBridge, the President's science advisor. In March
1969 he had written to the chainnan of the SST Review Committee:
Granted that this is an exciting technological development, it still seems best to
me to avoid the serious environmental and nuisance problems and the

The Supersonic Transport
Govemment should not be. subsid" .
d .
21
.
1zmg a eVJce which ha
"th
attractiveness nor public acceptance. 31
s ne1 er commercial
In April 1970 DuBridge replied to Proxmire•s questJon:
.
Needless to say, the President has
has studied all the facts and op· . a bro:~e~ v1ew of the whole problem after he
Thus, while each of the several :;o.::s w t\ have been brought to bis attention.
of view' recommended against furth ~a~ av~, from our own restricted points
for one, believe that the President e:n : ;:al mvolvement in the SST project, 1,
any of us could have came to a so , d da . ~g a more comprehensive view than
•
un ects1on
Th p "d
.
we pomted out, that there are still technolo . .1. • • e. res1 ent recognizes, as
be solved. But he has the faith h" h 1 gica and envtronmental problems to
American industrial system can ~ w ;c U now share, that the ingenuity of the
ven ua Y solve these problems satisfactorily 39
After assuming this undi nified
·
·
hardly had to explain to Re:resenta:~;t~~:;. th~forme( r president of Cal tech
am a soldier. The President has made u hi~
ates D.-111.): "Congressman, I
President's decision. „40
P
rrund, and 1 am gomg to support the

ey

In September 1970 DuBridge was replaced p .
.
.
physicist from Bell Laboratories Ed
d D ~ res1dential sc1ence advisor by a
refusal to release the Ganvin Rep~rt ; : J aVJ : Jr. David continued DuBridge's
December 1970 he issued a
. SSTa so actnely camp~igned for the SST: in
prominent scientists and engineer:r:hich csta:e~e~, co-s1gned by thirty-four
the SST "represents the wrong app,roach. odnealine~ e .that the Senate vote against
m
g w1th new technology.'>41

Testimony against the SST
A serious break in administration ranks
Chairman of the CounciJ on Environmentaloccurr~d when Russell Train, now
. ~uality, appeared before Senator
Proxmire's Joint Economic Comm·tt
1
Gordon J. F. MacDonald a eo h .~ 1ß ay 1970, accompanied by Dr.
emphasized in bis testimo~y ~e p ~S1c1st andffellow Council member. Train
d al
.
senousness o the SST ai rt
.
rpo no1se problem
an
so dJSCussed the possible impa t f
11
on the Earth's stratosphere. He chara~te~:: s~::otssptihroe~ thellhi8:11-flying aircraft
nc po ution as
.
• . . a potential problem which has not receiv
.
.
supersonic transport will fly at an lft d b ed the attentton tt deserves. The
t u he etween 60,000 and 70,000 feet. lt
will place into this part of th
dioxide, nitrogen oxides and pareti a lamtosp ere large quantities of water, carbon
cu e matter.
. .
A ßeet of 500 American SSTs and Conc d
atmosphere could, over a period of
. or es flymg tn this region of the
as SO to 100 percent.... First . t~:ars, tncrease the water content by as much
) would affect the balance of heat in the
entire atmosphere leading to , (
a warmer surface temperatu
S
vapor would react so as to destroy 50
f
.
re. · · · econd, water
this part of the atmosphere The
m; r~ct1on of the ozone that is resident in
.
prac tca consequences of such a destruction

t

The Supersonic Transport

Background

22

1.

then pa~icipated as an individual in the effort to stop the SST project both as
an orgaruzer and as an expert witness before Congressional committees.
In early 1970, Moss advised Senator Muskie on the SST issue. When Muskie's
staff was _approached by a wealthy schoolteacher who wanted to make a major
contnöu~on
the anti-SST campaign. they therefore put him in contact with
Moss. W1th this f~ancial ba~g, Moss was able to bring the anti-SST groups
toge~er !o org~~ the Co:ilibon Against the SST.47 The Coalition was very
effective m orgaruzmg lobbymg and in the popularization and wide distribution
of stat~ments and information which had been prepared by SST critics such as
~urcliff. One of its coups, in collaboration with two of Senator Fulbright's
ai~es. was ~o persuade fift~n prominent economists. ranging in philosophy from
Milto~. Fne~n to John Kenneth Galbraith, jointly to publish statements
expl~mg the~r ~pposition on economic grounds to the SST.48 After its
foundmg contnbut1on, the Coalition received a substantial fraction of its funding
from the Citizens l.eague Against the Sonic Boom•
~ossexcelled in translating numbers into tangible quantities. In Congressional
testimony he presented the noise problem as follows:

11

~e disturbance at 1 mile from a subsonic jet is about the equivalent
~ist~rbance at 15 miles from the SST..•• In other words, the „sideline

could be that the shielding capacity of the atmosphere to penetrating and
potentially highly dangerous ultraviolet radiation is decreased..•. F~ly, the
increased water content coupled with the natural increase could lead 111 a few
years to a sun shielding cloud cover with serious consequences ~n climate.
Clearly the effects of supersonics on the atmosphere are of lßlportance to the
whole world; •.. The effects should be thoroughly u?derstood b~~ore any
country proceeds with a massive introduction of supersoruc transports.
According to a Proxrnire aide, Train's testimony gave the "stamp of seriousness„
to concems about the potential impact of a fleet of SSTs on the stratosphereconcems that had previously been dismissed as far-out scare stories. The exact
nature and extent of this problem remains uncertain-recent work suggests that
tbe nitrogen oxides problem may be much more serious than it was thought
to be in 1969 and the water vapor problem perhaps less important-but it43seems
clear that Train's final conclusion quoted above has lost none ofits force.
.Train was the only important administration official who publiely gave
testimony damaging to the SST project. However, another witness who appeared
in opposition to the SST had been a confidential advisor to the Executive Office
on the matter: Richard Garwin.
Garwin did not volunteer to testify on the SST, but was invited to appear
before several Congressional committees after DuBridge, the President's science
advisor, had publicly mentioned the Garwin Report. In his te~imo~y, Garwin
detailed how each time that Boeing had failed to meet the spec1ficattons of the
SST contract, the FAA obligingly issued new ones specifying a considerably less
desirable airplane. He summarized:
Tue development contract won by Boeing on the basis of the swing-wing design
and requiring the prototype to be very close to the actual version, as well :15 to
have outstanding takeoff and Ianding characteristics, has been suc~ss~vely
. modified to the point at which it is problematical whether the SST will fit on
existing airfields, and to a point where the airport noise is far beyond the
44
maximum acceptable for jet aircraft now.
Perhaps Garwin's most widely quoted observation was ihat "at 125 PNdB of
airport noise, the SST will produce as much noise as the simultaneous45takeoff of
SO jumbo jets satisfying the 108 PNdB subsonic noise requirement." Once he
had thus made public bis opposition to the program, Garwin wrote letters to the
editors of newspapers and appeared on television; he also went. in person to
present the arguments to individual Congressional supporters of ~e ~ST~an~
was reportedly quite effective.46 Garwin's testimony and the admmiStrat1on s
increasing emphasis on the jobs wbich the SST program would provide deepened
the suspicion held by many observers that the SST project had become, to a
great extent, an expensive form of welfare for the depressed aerospace industry•
Laurence Moss, a young engineer on the staff of the ~ational Acade~y of
Engineering, was another technical expert who ~layed an unpor~ant rol~ m the
SST debate. Moss had become disenchanted with the SST while servmg as a
White House. f ellow assigned to the Department of Transportation. He
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"?plied b! S~T proponen~ to be an airport, not a community problem, will be
h.ighly ob1ect1onable at distances of over 15 miles from an aup· ort · t · 1
used by the SST.49
. m ens1ve y
~ p~int was rec:mphasized in October 1970, when the Federation of American
S~1entists, a Cap1tol Hill lobbying group dominated by prominent scientists,

diStributed to every Senator a set of maps which showed the Senators that
all or most of the metropolitan areas of New York City, San Francisco, Seattle,
Ho~olulu~ Anchorage. Boston. and Los Angeles would be affected by the SST
engme noise.
Moss also drew attention to the extravagant use of fuel by the SST:
An SST -:Vith 300 seats ..• consumes 0.33 pounds of fuel per seat-mile. This is
about tw1ce the fu~l consumption per seat-mile of the Boeing 747..•• A fleet of
5~0 SSTs, each flymg the equivalent of three transatlantic round trips per day
will burn _about 1.2 billion pounds of fuel per day •.•• This amount of fuel, b~
the _way~ lS almos~ equal to the fuel consumed each day by all 105 million motor
vehicles m the Un1ted States.50
~~r~e -':8ds•. then a young assistant professor of economics at Princeton
spec1alizmg ~ arr~raft and airline economics, was another expert who participated effectively m the campaign against the SST. When the Transportation
~partment sent a map to each Congressman's office showing the amounts that
bis state c~ul~ ex~ect to receive in SST subcontracts, it was Eads who prepared a
map for distnbut1on by the Coalition Against the SST which showed that all but
a few states would contribute more in taxes than they would receive in
subcontracts. Bads also pointed out in Congressional testimony that Congress
had once before been asked to fund a development project for a commercial air
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transport. 51 Thls was just after World War 11, when the British government·
fmanced development of a commercial subsonic jet appeared to pose a
competitive threat to the American aircraft industry. Bads did not have to
remind bis listeners that the British project bad ultimately produced the
notorious Comets, which not only were much more expensive to operate than
contemporary propeller-driven aircraft, but also bad the unfortunate habit of
falling apart en route. (The midair explosion of the prototype Soviet SST at the
1973 Paris Air Show may presage a similar future for SSTs.)

Summary.
Wben the SST program was launched in 1963, the nation, in reaction to Soviet
space successes and a supposed strategic missile gap, was much concemed with
re-establishing the supremacy of American technology. An enormous program
had been embarked upon designed to ensure that the first man on the moon
would be an American. A tremendous buildup of American offensive strategic
missiles was in process. Any area in wbich American science and technology was
not the undisputed world leader was considered a potential source of threats to
the national security.
Despite this technological hysteria, the SST project was not initiated blindly.
Partly as a result of the SST's long gestation period, many of the economic and
environmental constraints on the aircraft were clarified during the initial stages
of the program. But these constraints-on aircraft size, sonic-boom intensity,
engine noise, and performance characteristi1,;11-were then largely ignored when
technological difficulties arose. And unanticipated data-low public tolerance of
sonic boom and engine noise, possfüle serious impact on the stratosphere-were
accepted grudgingly, if at all; SST proponents tended to regard these unforeseen
problems as inevitable, imaginary, or avoidable through additional research.
By the late 1960s, the overriding concem with· the national security bad
receded. The Vietnam War bad taught its bitter lessons about governmental
limitations and fallibility. lt became possible to question how strongly the
international position of the United States depended upon the SST project and
to raise the issues of its environmental impact and economic viability. The Nixon
administration thus received a fresh opportunity to conduct an assessment of the
costs and benefits of the SST program and to act on what they found.
In retrospect it appears that, by the time this opportunity arose, virtually all
those in the administration and in Congress with direct responsibility for
reviewing the program were unwilling to contemplate seriously the possibility of
its termination. An informal alliance bad formed to protect the SST project,
with key members being the Federal Aviation Administration, the Boeing
Company, and the Senators from Washington State, Boeing's home.
Not only was the public interest excluded, but considerable efforts were
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made ~o keep adverse information Crom the public and to soothe it with
decept1ve Statements when important objections were raised by outside experts.
Attempts, often largely successful, were made to suppress unfavorable reports on
the. program-and, when these attempts failed, to commission other studies
wbich would criticize or "supercede" them. The public could not even depend
upon the gove.mment to enforce the .terms of the SST contract with Boeing.
~e SST issue .was ultimately "taken to the public" after govemmental
offic~al~ and agenc~es bad repeatedly proven their unwillingness to act in the
public mterest. lt 1s difficult not to be impressed by the effectiveness of the
sm~l numb~r of Congressmen and scientists who dedicated a substantial part of
~e~ e~~rgies .!o c~itic~g. th~ SST and leading the fight against it. Both
ms1~er and outSlder sc1entists made indispensable contributions. Richard
Garwm and ':-3urence Moss bad acquired some of their expertise through service
to. '?e executiv~ branch,a fact that helped bring attention to Garwin's views. ßut
Willi~ Shurcli~f, who was perhaps the most effective of the scientists who
cam~ai~ed a~mst the SST, informed himself about the project using only
pubbc mforma~on and fought against it entirely in bis spare time.
. In the pubbc ~ebate over the SST, the project's proponents tried to sell the
idea of a supersoruc passenger plane, emphasizing the possible dire consequences
for the American aeronautics industry and the American economy if the SST
were to be a~andoned. Its critics, on the other band, attacked the deficiencies of
t~e actual air~raft whose construction Congress was being asked to fund and
c1ted !11e po~ble disastrous environmental impact ofthe SST. This contrast-the
prorrusc: of ideal technology vs. defects in actual designs-has become a common
theme m debates o~ the explo!t~tion of new technologies, as has the raising of
the spe~~ers of fore1gn competit1on and of environmental disaster. If technologi·
cal .dec1S1ons are tobe made responsibly, however, glib generalizations must be
avo1~ed and the proposed project evaluated on its merits. The Congressional
hearm~ and debates on the SST provided the opportunity for such an
evaluat1on.
. ~though Senator Proxmire and a small number of bis fellow Congressional
ci:itics had ~pposed the SST since the project's inception, Congress as a whole
di~ ?ot senously reconsider the SST until 1970. Indeed, until the antiballistic
tmSSlle ~ebat~ of 1969, Congress bad never really challenged the administration
on a ma1or h1gh-technology program. The SST issue was seriously examined by
Congre~ only after it bad become the subject of a full-scale national debate, Jed
by enVl~onmental groups and largely informed by independent scientists. With
the envrronment suddenl~ a m~jor natio~ issue and with the economy in poor
health 3?d th~ ~udget tight, it became mcreasingly difficult for Congress to
accord high pnonty to annual contnbutions of hundreds of millions of dollars to
the SST. ~though the SST first attracted national attention because of its
adverse envrr~nmental impact-noise, sonic boom, stratospheric pollution-in the
end. CongresSlonal sup~ort was withdrawn mainly on priorities grounds. Expert
test"?ony _that the aucraft was technologically premature and economically
marginal chnched the case against it.
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9. President Kennedy'• SST message, Rer. 3, pp. 1982, 1987(.
10. Some good references on the confuaing perlod of SST deslgn competition and
detailcd design are Dwiggins, The SST; John Mecldin, "$4 Billion Machine that Reshapes
Geography," Fortune, February 1967, p. 113;CharlesJ. V. Murphy, "Boeing'• Ordeal with
the SST," Fortune, October 1968, p. 128; H. L. Nieburg, /n the Name o/Science (Chicago:
Quadrangle, 1970), pp. 324-333; and William A. Shurcliff, SST/Sonlc Boom Handbook
(New York: Ballantine, 1970). An excellent survey of the entire SST history is lan Douglaa
Clark, Technical Advice and Government Action: The Use o/ Scientiflc Argument in the
Ten-Year SST Controveny (unpublished manuscript, datcd June 1972, prepued in part for
the Sciencc and Public Policy Seminar at the John Fitzgerald Kennedy School of
Govemment, Harvard University).
11. Quotcd in theNew York Times, October 31, 1966, p. 1.
12. U.S., National Aeronautics and Spacc Administration, 11ae Supenonlc Tro111port, A
Technlcal Summary, NASA Technical Note no. J>.423, June 1960, p. 21.
13. On neglect of noise in the engine design coinpetition, Michael Wollan,
"Controlling the Potential Hazards of Govemment-Sponaored Tecbnology," George
Washington Law Review 36 (1968): 112S. lncidentally, it llCCllll likely that if the SST
program had bccn restutcd in 1971, new engines would have bccn deligned, probably of the
quieter turbofan type; K1CNew York Times, May lS, 1971, p. 60.
14. Shurcliff's SST/Sonic Boom Handbook summarizea the tests of boom acccptance
and gives references; it also contains a good introduttion to the causes and effects of sonic
boorn. The FAA's side of the 110ry is told by John O. Powera and Kenneth Powers, 11ae
Supenonic Tronsport-111e Sonic Boom and You, FAA Punphlet, September 1968.
15. Technical advisory reports suggesting the unacccptability of SST sonic boom include
one by the Office of Science and Technology, August 1967, and a thJCe.part report by the
National Academy of Sciences (NAS)-National Research Committcc on SST-Sonic Boom.
Tbc former is discussed in the New York Times, August 8, 1967, p. l; the latter is
summarized in the NAS News Report 18, noL 1, 3, and 6 (1968). Deficiencies in the NAS
report are discussed in Chapter 4.
16. Quoted in Donald F. Anthrop, "Eovironmental Noise Pollution: A New Threat to
Sanity," Bulletin o/ the Atomic Scientuts, May 1969, p. lS. The contention that pcople
accommodate themselves to the sonic boom is critically discusscd in Karl D. Kryter, "Sonic
Booms from Supersonic Transports," Sdence 163 (1969): 3S9.
17. B. K. O. Lundberg, ."Supersonic Adventure," Bulletin o/ the Atomic Scientists,
February 196S, pp. 29-33. Lundberg, director general (now emeritua) of the Aeronautical
Research Institute of Swcden, has written and spolten extensively against the SST since
1960. (For referenccs sec, e.g., ShurclitT,Handbook, pp. 149-lSO.) lt was he who developcd
many of the technical arguments uscd by Shurcliff and other SST opponents.
18. The ad hoc SST Advisory Committcc report and related documents are reprintcd in
the Congressional Record US (1969): 32S99-32613, and are partially reprintcd as an
appendix to Shurcliff, Handbook. Tbc Garwin Report is reprintcd in Congressional Record
117 (1971): 32126-29. In addition to these comprehensive assessments, analyses of special
aspects which were more favorable to the SST were also received from the airlines
(Congreuional Record US (1969): 32611-13] and aeronautical experts.
19. Congreaional Record US (1969): 32600.
20. lbid.
21. lbid., p. 32601.
22. lbid., p. 32602.
23. Jbid., p. 32603.
24. Congressional Record 117 (1971): 32129.
2S. President Nixon's spccch is reported in the New York Times, September 24, 1969,
p.1.
26. lbid.
27. For example, President Nixon said, in a televised conversation with a group of
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achoolchildren: "In 1980 you will go Crom Washington to Los Angeles in an hour and a
half. That is how fast we'll be moving with the new planes that will be avallable then."
(Quoted in theNew York ßmes, August 26, 1970, p. 26).
28. Various Senate votes on the SST are tabulated in Harry Lenhart, Jr., "SST foes
confident ofvotes to clip program's wings again before spring," NatioNll Journal, January 8,
1971, pp. 43-58. This useful article contains a detailed discussion of the 1969 Senate
decision on the SST.
29. The ultimately ~ccessful efforts by congressmen and environmentalists to force the
releue of the ad hoc committee report and the Garwin Report are described in Chapter 4.
The discussion of the ad hoc committee report before the Senate Appropriations
Committee, November 1969, is notable for the Department of Transportation's strenuous
attempt to rebut and denigrate it. The rebuttal appears in U.S. Congress, Senate, Committee
on Appropriations, Department of Transportation Appropriations for Fiscal Y ear l 970,
9ht Cong., lst sess., pp. 663-783; see also pp. 586-587, 788.
30. Quoted in George Lardner, Jr., "Supersonic Scandal," New Republic, March 16,
1_968, p. 17.
31. Quoted in "SST foes confident," Ref. 28, which also mentions some of the
arm-twisting in question. For more, see the New York nmes, November 30, 1970, p. 81,
and Decerilber 4, 1970, p. 1.
32. "SST foes confident,'' p. 48.
33. This comparison appears in Department of Transportation testimony at several
hearings. lt was used in Chatham'a report, and also by J. J. Harford, executive secretary of
the American Institute of Aeronautics and Astronautics and a leading pro-SST spokesman,
in a guest column in theNew York Times, June 13, 1970, p. 30.
34. One DOT balance-of-payments estimate was a projected $72 billion loss through
1990 if the SST were not developed; reportedin theNew York Times, August 28, 1970, p.
1. The advene balancc-of-payments effects of the U.S. SST, not taken into account in this
estimate, included the increase in international air travel that the SST would need to
atimulate in order to create a demand for a large enough number of SSTa to justify the
induatrial Investment. More of these passengers would be Americans ßying on foreign-owned
SSTs than foreigners ßying on American-owned SSTs, and these Americans would
furthermore spend additional dollars abroad. On this basis, the balance-of-payments panel of
!'resident Nixon's SST Review Committee concluded that the overall balance-of-payments
ef[ect of an American SST would be negative [CongressioMI Record US (1969): 32599).
3S. Advertisement by American Labor and Industry for the SST in the New York
nmes, March 8, 1971, p. 22.
36. U.S. Congress, Senate, Committee on Appropriations, Department of Transportation and Related Agencies Appropriations, Fiscal Year 1971, Part 2, August 27, 1970, p.
1336. Shaffer's statement that sonic booms are not destructive was made in a speech to an
industrial group November 17, 1969, and repeated to the 'Senate [U.S. Congress, Senate,
Committee on Appropriations, Department of Transportation Appropriations for Fiscal
Year 1970, 91st Cong., lst sess., November 25, 1969, p. 591).
37. Senator Proxmire's letters to the committee members and their replies are reprinted
in U.S. Congress, Joint Economic Committee, Economic Analysis and the Efjiciency of
Government, Part 4-Supersonic Transport Development, 9lst Cong., 2nd sess., May 1970,
pp. 1017-1030. A final round of letters on the SST from various government departments in
August 1970 are reprinted in U.S. Congress, Senate, Committee on Appropriations,
Department of Transportation Appropriations. 91st Cong., 2nd sess., August 27, 1970, pp;
1291-1328. This time the letters were solicited by the White House itself, and the
administration's back "was to the wall as a result of the unexpectedly close House vote in
May. As might be expected, these letters ·were SST endorsements. (See pp. 1601-1602 of
these same heari.ngs.)
38. Congressiofllll Record 116 (1970): 32609.
39. EconomicAfllllysis (Ref. 37), pp. 1029f.
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PART II
Advising or Legitimizing?

lt is tJue that Govemment is getting a Qeat deal of
aduice, and •ome information, from the legiom of
aduisory bodie• which it createa. I am much lea clear
on what happem to the aduice or who is listening. I
do know that uery little of the aduice from moat
Presidential aduisory bodie• euer aeep• through to the
Preaident himaelf. Moat of it is loat through euoporation, some leak1 out on &laff aduison to the Preai·
dent, and no one can aay with certainty how much of
it feedl into policy decisiona. .•.
In my experience, nothing waa limpler than to aet
up an aduisory group. lt started wheel1 tuming, it
bought time, it waa a 1un-ogate for action., and it
produced a kind of 1t1uctural grandeur. lt implied
that 1omeone waa taking charge of the problem, and
perhapa that thing• would work out. This is the way
of governmenta. 1
-William D. Carey, former
assistant director of the
Bureau of the Budget, in Congressional
·
testimony.
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exUtence of the natiruW science ad>isory eslahlidunent is hanlly a
secret. Indeed, administration spokesmen never tire of reminding the public that
their agencies have consulted with eminent experts on every issue a citizen could
conceivably worry about. Whenever the public appears insufficiently impressed,
a new advisory committee is appointed. The tremendous quantity of this advice
and the quality of the advisors is even more visible to the scientific community,
where virtually all scientists are aware of established colleagues, some of them
quite eminent, who serve as govemment advisors. Very seldom, however, are
outsiders able to catch a glimpse of the advice itself or to see how it relates to the
actions taken by the government (i.e., executive-branch) officials who are its
recipients.
By strongly enforced custom, the relationship between a science advisor and
governmental advisee is confidential. The purpose of this confidentiality is to
leave the govemment official free to accept or reject advice without political
embarrassment. This is nice for the official, but it often leaves Congress and the
public in the dark. Advisory reports prepared for administration officials are
often the only authoritative assessments of relevant technical issues. lf these are
not available to Congress and the public, then policy making for technology is
not subject to ordinary democratic safeguards. In fact, even the intemal
executive-branch decision-making process suffers because the same confidentiality which keeps important technical information from the public also makes
it less accessible to other parts of the executive branch-even the President.
Advisory confidentiality often extends far beyond the requirements of
military security or even the legal limits on governmental reticence specified in
the Freedom of Information Act.2 Consequently political and legal pressure can,
if exerted with enough persistence, eventually result in the release of important
documents. Or the documents can be „leaked." Such documents form the basis
for the case studies presented in Chapters 4 through 7: the SST (again), the
antiballistic missile (ABM) debate, the safety of defoliants, and the banning of
cyclamates from food. In each of these cases, advice was disregarded and
advisory reports were suppressed. The confidentiality of the advisory system
ailowed it to be used not merely to inform goverrunent officials but also to
rnislead Congress and the public.
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Advising or Legitimizi'ng1
Govemment officials are often under strong pressure to defend political and
bureaucratic interests. They receive almost instantaneous feedback when their
decisions appear to conflict with these interests, while the public interest has few
spokesmen who can reach them even indirectly. The Watergate scandal has made
it perfectly clear that govemment officials may sometimes find it expedient to
respond to motivations other than the public interest. lt is not surprising that
officials should wish to use the advisory apparatus to hide their true motivations
and give what are actually political decisions the appearance of being
technical-i.e., apolitical.
In spite of such propaganda, final decisions on these matters are of necessity
always political. Science advisors can help to estimate the costs and benefits of
proposed courses of action, but such analyses are usually not decisive. (In this
respect the comprehensive SST reviews commissioned by President Nixon in
early 1969, in which the "costs" overwhelmingly outweighed the benefits, were
atypical.) The political process must determine the relative weight which is to be
accorded to each "cost" and each benefit. There is no other way in which, for
example, the time saved for the passengers in an airplane may be compared to
the annoyance caused to those living near airports by the engine noise. In a
democracy the political process should reflect as accurately as possible the
informed preferences of the people who are going to have to live with the
decisions. lnsulating government officials from public accountability behind a
shield of silent "experts" does not place policy above politics. lt simply subjects
it to the narrower political considerations that prevail within the administration.
If an administration spokesman wishes the outside world to believe that a
policy was adopted for technical rather than political reasons, the fact that his
agency has consulted some of the most eminent experts will tend to persuade
Congress, the public, and even other government agencies to accept the policy.
The mere existence of the advisory system can be used for this "legitimizing"
function even when the decisions being defended fly in the face of the
information and analyses the advisors have provided-as long as the advice itself
is kept confidential.
The most frequent means by which the public is misled is through the
fncomplete statement. Typically, an administration spokesman says that his
agency, after consulting the greatest authorities, has decided to do X. The
spokesman neglects to mention, however, that the experts have given mostly
reasons why X might be a bad idea. Concemed citizens cannot check what the
experts actually said, because their reports are kept secret.
The case studies in Chapters 4 through 7 illustrate the spectrum of other
devices by which the federal executive branch's science advisory system has been
abused:
• • • Officials can selectively make public only advisory committee reports that
present positive terms in a cost-benefit calculation. This happened in
connection with · the noise suppressors for the SST. The govemment
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Preventing A.dvisory A.buses
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National Academy of Sciences-appears to be entirely exempt from this law,
along with all other advisory agencies that work on contract. (The impact of the
Advisory Committee Act is discussed in more detail in Chapter 9).
Quite apart from the new law, individual science advisors have occasionally
been willing to bring to public attention important information and analyses
that they feit were being disregarded in the executive branch. For example, as
we mentioned in Chapter 2, Richard Garwin acceded to several requests to
appear before Congressional committees and give his views on the SST despite
the fäct that he had chaired President Nixon's technical advisory committee on
the SST. (Most Presidential advisors in Garwin's position would have claimed
Executive privilege and refüsed to testify.) A year earlier, in 1969, Garwin had
taken it upon himself to write to every member of the Senate, and to meet
privately with many Senators, in order to explain to them the technical and
strategic defects of the proposed ABM system. During this same period, Garwin
was a member of the elite President's Science Advisory Committee (PSAC),
having previously served on PSAC under Presidents Kennedy and Johnson and
been reappointed to a second term by President Nixon. Despite the fäct that all
PSAC members except the chairman (the President's science advisor) were
prominent non-govemmental scientists who devoted only a few days each month
to their advisory duties, PSAC was expected to support the President and Dr.
Garwin's lack of "loyalty" to the Nixon administration reportedly angered key
Wbite House officials. They were presumably further displeased when the White
House was forced by a suit under the Freedom oflnformation Act to release the
long-suppressed report of Garwin's SST advisory panel, which had recommended
te~ation of Boeing's contract.
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Frustration with science advisors like Dr. Garwin was partially responsible for
the Nixon administration's decision in early 1973 to abolish the entire Wbite
House science advisory apparatus-PSAC, the Office of Science and Technology,
even the position of Presidential science advisor. (The numerous lower-level
science advisory committees were not directly affected.) The official explanation
for this change was that outside science advice was no longer needed at the
Presidential level, but could instead be provided through the various federal
departments and agencies-in particular, the National Science Foundation. This
argument of course ignores one of the principal rationales for setting up the
Presidential science advisory system in the first place: the President's need for
technical analyses unbiased by bureaucratic self-interest.
Few scientists-even the most unreserved critics of the executive branch's
science advisory establishment-greeted the news of PSAC's demise with
rejoicing. The abuses of the advising system arise out of its political exploitation,
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The Uses and Limitations of Science Advisors
CHAPTER 3

The Uses and Limitations
of Science Advisors

The Need for Science Advice
AJthougb the vast majority of govemment scientific advisors are conc:me~ ~ith
relatively small decisions (such as the choice of materials to be used m_ military
equipment) or with the technical review of grant requests fro~ their fe~ow
scientists we focus in this book on the roles played by higb-level sc1ence advisors
in majo; policy decisions: whether to proceed with the SST development
program, whether to ban most uses of cyclamates or !>~T, whe~er to depl~y
the Safeguard antiballistic missile system. F~r such dec~o.ns the pnmary semce
which the advisors provide is not information-the decis1on maker usually has
plenty of that supplied by his own technical staff a?d that o~ _gov~rnment
contractors. The advisors' major contributions are analytical and cntical.
BYPASSING CHANNELS

An occupational disease of bureaucr~cy is _self-dec~ption. ~ower can be
concentrated at the top of bureaucratic h1erarchies; but mforma~on ~ot be
concentrated, only filtered. By the time it r~aches _the_ officials m charge,
information generated within a bureaucracy will ordmanly pass through the
hands of several ·lower-ranking bureaucrats each of whom has ~he power to
delete but few of whom have anything wor~while t? add. Docto~g of r~ports
to alter their conclusions is not unheard of. Even w1th the best of mtent1ons, a
}arge bureaucracy intellectually insulates its higher offi~ls. Tue peopl~ on top
may have the authority to make choices, but the ?pt1o°:s from which they
choose and the information on which they base their cho1ce are prepared by
their subordinates. ·
After a bureaucracy has been in existence for a few years, it ~ have ma~e
certain decisions, established certain operating procedures, and sobd1fied certam
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relationships with other powerful institutions. All of these arrangements
constrain the options and the information available within the bureaucracy.
Thus are bom bureaucratic procedures and bureaucratic truth.
Leading govemment officials are usually eventually forced to respond to
nonbureaucratic perceptions of reality-by the newspapers, by Congress, or by
the courts. But an astute leader will want to know in advance the likely
responses to his actions, and he will not wish to be overly constrained by
bureaucratic precedent. In order to obtain a candid response on these matters,
he must obviously turn to people whose own positions are sufficiently secure
and independent that they will not be much influeneed by the reception their
advice is accorded. Hence the need for outside advisors. This need is particularly
acute in highly technical areas, where govemment officials often cannot entirely
trust their own judgment and where the outside advisors may have a
considerably broader expertise thar1 regular govemment employees.
Besides helping to prevent the govemment from cutting itself off from
reality, the science advisory system has sometimes also acted as an excellent
conduit for new ideas and infonnation-both within the govemment and
between the govemment and the scientific community. This has been made
possible partly because of the way science advising was organized and partly
because of the nature of the scientists themselves. Committees advising different
govemment departments on similar subjects are frequently intimately interconnected by overlapping memberships. The inner circle of the science advisory
community-the few hundred scientists who are on everyone's list of the "right
narnes"-see each other in numerous other capacities in their professional
activities and as representatives of their universities or corporations. These
scientists are in touch with developments in their parts of the scientific
community and typically serve simultaneously at several levels in the advisory
establishment. They are thus able to cultivate a flourishing grapevine, whose
narrower runners are the telephone lines and whose main branches are the
transcontinental · jet routes-and whose roots are nourished by the larger
scientific community. Good scientists know that they must always be open for
new ideas, and they have leamed from repeated experience that the important
new ideas often arise outside the "establishment." As a result, the science
advisory giapevine-and the )arger. informal communications network of science
of which it forms a part-can provide pathways for a rapid flow of ideas and
information from the scientific community or from the lowest levels of the
govemment directly to the higbest officials, bypassing the slow and selective
bureaucratic filter.
IDENTIFYING THE CHOICES

Perhaps the most difficult part of govemmental decision making-just as in
scientific research-is the recognition of the important problems. Since scientists
are more familiar with the technical facts than are govemment officials, they are
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often the first to perceive such problems. For example, the 1960 NASA report
quoted in Chaptet 2 (see page 14) pointed out the im_portance of minimizin~
takeoff and landing noise in the design of the SST engmes. Unfortunately thts
advice had been forgotten by the time the choice of SST engines had to be
made. This example illustrates another moral: the need for continuous technical
review of important programs. One of the rnost serious deficiencies in the system
of ad hoc advisory panels and cornmittees is that while cornmittees come and go,
the problerns rernain.
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A Success Story
An example of the operations of the science advisory system at its best will
make some of the abstract discussion of the last several pages more concrete. lt
should also serve to counterbalance the more disillusioning stories that occupy
the next four chapters. The example concems a President's Science Advisory
Committee (PSAC) report on the long-term hazards of pesticides.4
BACKGROUND

C:ONSIDER.ING POLICY IMPLICATIONS

Should science advisors answer only purely technical questions and seek
rnerely to identify but not address issues requiring political ch?ice? In practice,
it has been found impossible to rnake such a clean separabon between the
functions of science advisor and policy maker. At the higher levels of
govemrnent, science advisors have been repeatedly called upon to help make
policy as well as render technical judgments.
One reason why the roles of advisor and decision maker cannot be clearly
separated is that decisions on questions like the safety of a new drug or the
environmental impact of the SST are never in practice based on adequate
information. Tue various benefits and costs are usually largely a matter of
guesswork. And postponing a decision until better infonnation -~eco~es
available in itself constitutes a decision. Obviously, only a person familiar wtth
the technical infonnation is in a good position to estimate the risks arising from
uncertainty. And an advisor who understands the technical issues may also. be
helpful in judging how heavily to weigh these issues against other, nontechrucal
considerations.
Because public officials rnust often rely upon the combined political. and
scientific judgment of their technical advisors, the~ tend to ch~ose ~s ad~sors
scientists whose political views are similar to thetr own. Prestdential sc1ence
advisors were routinely selected on this basis. But while shared assumptions rnay
improve communication, they rnay also effectively result in political vi:ws
determining technological policies without sufficient regard for techrucal
considerations. In some cases balance has been achieved within the executive
branch when opposing factions have established their own advisory groups, each
having different political biases.3 Thus, the ~resident's Science Advi~ory
Committee shared the interests of Presidents Eisenhower and Kennedy m a
nuclear test-ban treaty and helped them stand up to the prophecies of doom
which arose from Pentagon and Atomic Energy Commission experts whenever
the prospects of negotiation with the Soviel Union appeared t~ brighten. The
impossibility of avoiding some political bias in advisory groups 1s of course a_n
additional reason why Congress and the executive branch should each have the1r
own advisors-even if executive-branch advisory reports were to be made freely
available.

. The inse~t-killing properties of dichloro-dipbenyl·trichloroethane (DDT) were
d1sco~ered m 1939 by the Swiss chemist Paul Müller. In the following years the
cherrucal was found to kill an almost incredible number of insect and even
rodent pests-ranging from malaria-bearing mosquitos, through the cotton
bollworm and the spruce-budwonn, to rats and bats. Public enthusiasm for the
new chemical was almost unbounded, andin 1948 Müller was rewarded by a
Nobel Prize for bis discovery.
.
The popularity of DDT unleashed within the chemical industry a great search
for other synthetic organic pesticides. By the rnid-1960s many hundreds were
being sold in the United States in tens of thousands of preparations with annual
retail sales amounting to more than a billion dollars. This enonnous rqarket bad
been created with substantial help from the U.S. Department of Agriculture
(USDA), which was by statute responsible for the promotion of agriculture as
well_ as the regulation _of pesticide use so as to protect the public health. (The
Environmental Protect1on Agency was given the authority to regulate pesticide
use in 1970.) County agricultural extension agents, who bad substantially
worked themselves out of a job as they successfully fostered the modemization
of American agriculture, had joined the chemical company salesmen in efforts to
con~ce fa~ers to make. massive and almost exclusive use of synthetic
pestlCldes agamst all sorts of real and sometimes imaginary pest threats to their
cro~s .. ~al govemrnen~ and individual homeowners followed suit by using
pes~c1des m great quant1ties to kill mosquitos, elm hark beetles, roadside brush,
and mnumerable other unwanted infestations.
In 1962 Rachel Carson, a biologist and writer of popular nature books
published Silent Spring. 5 The book presented dramatically and with painstakin~
docume_ntation tbe basis for her concem about the impact of pesticide usage on
the enV1ronment and on human health. From Silent Spring, the public leamed a
parti~ularly surpris.ing and frightening fact: after DDT is widely dispersed in a
spraymg program, its chemical properties result in its being absorbed out of the
environment into the bodies of animals and retumed to man in astonishing
quantities in the milk, eggs, meat, and fish he eats.11
The fact that DDT migrates in the air and water and lasts for years without
significant decomposition (and hence is labeled "persistent") have made it one
of the few truly long-lived and global pollutants. Tbus it was clear to Miss Carson
that, if exposure to DDT was found one day to be a serious hazard to human
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health; it might very well be too late to do anything about it. When Silent Spri~g
was published, the typical American already had about a gram of DDT stored m
his fat.
Although it was unclear what the long-term human consequences of this
exposure would be, by 1962 it already appeared to be disastrous for a number of
other animal species. In particular, there were then indications that a number of
birds of prey and sea birds were becoming extinct because DDT was making it
impossible for them to reproduce successfully. On a local level, of course, it had
become a common occurrence for a bird population to be virtually wiped out by
the immediate toxic effects of DDT after the spraying of an area, with the fish in
the streams, lakes, and offshore waters of the watershed often suffering the same
fate. Because of the pervasiveness and persistence of DDT, it quickly became the
focus of the national debate triggered by Silent Spring.
THE RESPONSE OF THE SCIENTIFIC ESTABLISHMENT TO SILENT SPRING

Silent Spring was greeted by agricultural and chemical industry spokesmen
with a storm of opprobrium: "misinformed,'' "distorted,'' "hoax,'' and
"fanatic" were typical characterizations. 7 The reviews of Silent Spring read most
widely in the scientific community were also less than enthusiastic. In Chemical
and Engineering News (October l, 1962), the news magazine of the American
Chemical Society, the review by William Darby, member and past chairman of
the Food Protection Committee of the National Academy of Sciences' National
Research Council (NAS-NRC), was entitled "Silence Miss Carson." In Science, the
journal of the American Association for the Advancement of Science, I. L.
Baldwin was slightly more moderate: he suggested that Miss Carson lacked
perspective, dismissing her concerns about possible long-term .publ~c hea~th
hazards by stating that "most scientists who are familiar with the field, mcludmg
government workers charged with the responsibility of safeguarding the public
health feel that the danger of damage is slight." 8 He did not, however, explain
how thls "feeling" could be substantiated in the absence of tests of pesticide
chemicals for carcinogenicity (potential for inducing cancer), mutagenicity
(potential for inducing genetic defects}, or teratogenicity (potential for causing
birth defects)-tests that had been urged in Silent Spring. Baldwin went on to
stress his view that the benefits obtained from man's use of pesticides far
outweighed the costs.
.
.
,, 9
Finally, for a "careful and judical review of all the ev1de~ce av~ila~le ,,
Baldwin referred to reports of a "committee of outstandmg scientists ,
established by the National Academy of Sciences' National Research Council
(NAS-NRC) to study the influence of pesticides on human. he~lth (Darb(s
committee), and a companion committee (chaired by Baldwm hllilself) which
had been established to deal with pesticides and wildlife. Any readers who
troubled to obtain copies of the reports Baldwin cited must have been
disappointed. The reports are brief, superficial, and undocumented. For
example, the report of Baldwin's committee devotes only two pages to the
subject of "Wildlife Losses due to Pest Control in Agriculture" although an
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estimated 3 billion pounds of pesticidal preparations were being used in
agriculture annually. Not only is the discussion quite cursory, but it seems also
to avoid the more serious questions relating to pesticide use, such as the problem
of persistent pesticides such as DDT being concentrated in food chains and their
role in the worldwide decline-possibly even extinction-of certain species of
birds. In general one gathers from the report that avoidable damage to wildlife
should be minimized, but that when the choice is between unavoidable damage
to wildlife-no matter how great-and the cancellation or reduction of a pest
control program, the wildlife must go. Baldwin's committee had functioned
under the ground rule that nothing appear in any of the reports that did not
have unanimous approval within the subcommittee concerned. 10 This rule, in
combination with the fact that a number of the committee members had close
ties with the Department of Agriculture and pesticide manufacturers and were
convinced pesticide enthusiasts, goes far in explaining the apparent evasiveness
of the reports.
THE 1963 PSAC REPORT ON PESTICIDES

Silent Spring first appeared as a series of articles in The New Yorker in June
1962. Richard Garwin, then serving his first four-year term on the President's
Science Advisory Committee (PSAC), was greatly impressed by Rachel Carson's
arguments. At the next monthly meeting of PSAC, he distributed copies of her
New Yorker articles and vigorously urged that PSAC conduct an independent
investigation. Such a study was initiated several months later by Presidential
science advisor (and PSAC chairman) Jerome Wiesner, after President Kennedy
expressed concern about pesticides.11
Following the usual PSAC custom, also common on other science advisory
committees of broad scope, Wiesner appointed an ad hoc panel-the Panel on the
Use of Pesticides-which was commissioned to prepare a report to be submitted
to the President after review by the full committee. The panel included three
members of PSAC, four members from university faculties, the director of the
Connecticut Agricultural Experiment Station, and a conservationist from the
Auduboi: Society. 12 They met several times during an eight-month period to
deliberate and to be briefed by experts on pesticides. The people from the
Department of Agriculture regarded pesticide use as an all-or-nothing proposition, according to one member of the panel, 13 and they refused to discuss the
individual merits or drawbacks of specific pesticides. Chemical company
scientists in their turn emphasized the s'afety of their pesticides and the high
costs of pesticide development. Rachel Carson was also called as a consultant.
During a session lasting nearly a day, she impressed the panel members as being
much more moderate and sensible than the more dramatic passages of her book
had led them to expect. 14
The panel soon reached a consensus that differed rather sharply from the
prevailing opinions on pesticides in government and industry. They recognized
that even "safe" pesticides have serious potential costs that must always be
weighed against their benefits. Continued exposure to small amounts of
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scientist-activist group-before commercial misuse of persistent pesticides was
curtailed. (These developments are traced further in Chapter 10. And Chapter 6
is concemed with the herbicide 2,4,S-T, whose ability to induce birth defects
was detected in laboratory tests undertaken following the recommendations. of
the PSAC pesticide report.)
The PSAC pesticide report ~us accomplished several useful functions. 1t gave
the President sound advice on pesticide policy-advice that he was not receiving
from the Department of Agriculture or other regular govemment channels; it
played a leading role in helping the scientific community come to grips with the
problems of persistent pesticides; and it served to reduce the resistance within
the government against further useful steps.
PERSPECTIVES

The executive-branch science advisory system deserves great credit for achieve·
ments like the PSAC pesticide report. But it must be kept in mind that, as the re·
port itself admits, it was Rachel Carson who füst brought the dangers of pesticides
to general attention. If Silent Spring had not inspired a high-level review of
pesticide hazards, the government would probably have continued to rely on
such uncritical advice as that of the NAS-NRC committees chaired by Baldwin
and Darby. The advisory system rarely develops significant new issues,
responding instead to the initiatives of others. As a distinguished National
Academy of Sciences panel noted somewllat ruefully:
When Presidential Task Forces, private foundations, or groups like the
President's Office of Science and Technology or the President's Science Advisory
ComlJlittee become involved, ... the usual reason is that a specific area of
concem has already reached near-crisis proportions or has otherwise captured
the imagination of particularly articulate individuals (Ralph Nader and Rachel
Carson come immediately to mind) or of unusually influential groups. The result
· is often a report that duplicates other efforts, or overlooks important
considerations, or comes too late to exert any significant influence on the
underlying technology, or is without a recipient other than the public at large. 20
Advisory committees cannot entirely escape the diseases of the government
bureaucracies to wllich they are attached. Because the government officials being
advised often do not have adequate time to understand the issues involved in
technological disputes, there is strong pressure on advisory committee members
to compromise their differences and present a united front. „On the whole the
greatest occupational hazard of advisory committees is not conflict but
platitudinous consensus," according to Harvey Brooks.21 Henry Kissinger, while
still a Harvard professor, expressed the limitations of advisory committees even
more forcefully:
The ideal "committee man" does not make his associates uncomfortable. He
does not operate with ideas too far outside of what is generally accepted ....
Committees are consumers and sometimes sterilizers of ideas, rarely creators
ofthem. 22
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during the preparation of a policy are supposed to render that policy immune
from political attack. A common strategy is exemplified by William Magruder's
invocation of "the considered opinion of the scientific authorities" in support of
his assertion that the SST would be environmentally barmless. When this ploy
eventually failed, Magruder reverted to another standard device: the appointment of new and more cooperative committees of experts to study the problem.
The next chapters will give more examples to illustrate the ways that the
science advisory apparatus has been used as an excuse to delay decision or
action, to backstop an official or provide him with a justification for reversing
policy, and generally to legitimize government actions and intimidate Congress
and the public.

NOTES

1. A sympatbetic but accurate portrait oC the science advisory system has been given by
Harvey Brooks in his essay „The Scientific Advilor," in Scient&t1 and National
Policy·Makin& Robert Gilpin and Christopher Wright ed. (New York: Columbia University
Press, 1964), pp. 73-96; reprinted in Thomas E. Cronin and Sanford D. Greenbe.ig, eds. 11re
Presidential Advisory Sy1tem (New York: Harper& Row, 1969),pp.40-57. Otber essays in
these volumes aie also useful, and the standard litentUie on the science advisory system can
be traced from their rcferences. Fora detailed discussion ofthe history and organization of
the hlgher levels of the executive-branch science advisory system, see Frank von Hippel and
Joel Primack, The Politic1 of Technology: Activltia and RespoMbilitie1 of Scientistl in the
Direction o/ Technology (Stanford, Calif.: Stanford Workshops on Political and Social
lssues, Stanford University, 1970) and references therein. See also U.S. Coniress, House,
Committee on Govemment Operations, 11ae Office o/ Science and Technology, 90th Cong.,
lst sess., March 1967.
2. Such was the fate of a report by Dr. Marvin Legator, düef of cell biology reaearch at
the Food and Drug Administration, to the FDA commissioner. See James S. Turner, 11re
Oiemical Fu1t (New York: Grosunan Publishen, 1970), pp. 13-14. See a1so Olapter 7,
below.
3. Anne H. Cahn showed in Egghud1 and Warhf!Jlds: Scientistl and the ABM
(Cambridge: Center for International Studies, MIT, 1971) that, with very few exceptions,
the only Presidential science advison on antiballistic missiles who mpported ABM
deployment were those who also served as Defense Department science advisors, and the
only memben of Pentagon science advisory panels who oppo1ed the ABM were tbose who
simultaneously served as Presidential advison. Cahn furthennore showed that, if ABM
advison and activists were divided into pro- and anti-ABM.groups, the groups düfered
atrikingly in general political world-view. Policy and politics are hard to separate!
4. In his 1963 testimony before the Senate Appropriations Comrnittee in support of
contüiued funding for the Office of Science and Technology (through whkh PSAC was
funded), Presidential Science Advisor Jeromc Wiesner singled out the ·report discussed
here-the PSAC report The Use ofPe1ticide1-as exemplifying the way his office carried out
its responsibilities. (U.S. Congress, Senate, Committee on Appropriations, Independent
Office1 Appropriation1for1964, Part 1, 88th Cong., Ist sess., 1963, p. 527.) Most PSAC
reports dealt with military matters and are still secret.
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5. Rachel Carson, Silent Spring (Boston: Houghton Mifflin Co., 1962); also available in
paperback (New York: Fawcett World); first published in part in The New Yorker, June 16,
23, 30, 1962.
6. Because DDT has a very low solubility in water and a relatively high solubility in fat,
it tends to concentrate in the fatty tissues of animals and in animal products with high fat
content. The concentration in some fish and fish-eating birds, for example, has often been
found to be many thousand times that in the body of water which supplied them their food.
Other pesticides in the family of chlorinated hydrocarbons have the same property.
7. Quoted in Frank Graham, Jr., Since Silent Spring (New York: Fawcett World,
1970), p. 83.
8. I. L. Baldwin, Science 137 (1962): 1042.
9. Ibid.
10. Graham, Since Silent Spring, p. 52.
11. The pesticides inquiry was begun by a panel of federal officials but the
responsibility was then shifted, apparently as a result of President Kennedy's concern, to
PSAC. See Graham, Since Silent Spring, p. 61, and Chemical and Engineering News, May 27,
1963, p. 102.
12. Ibid.
13. The panel member quoted was William H. Drury, Jr., director of the Hatheway
School of Conservation, Massachusetts Audubon Society. Quoted by Graham, Since Silent
Spring, p. 83.
14. Interview with panel member Paul M. Doty.
15. U.S., President's Science Advisory Committee, Use of Pesticides (Washington, D.C.:
The White House, May 15, 1963), pp. 18-19. Reprinted as "Report on the Use of
Pesticides," Chemical and Engineering News, May 27, 1963, pp. 102-115.
16. Graham, Since Silent Spring, p. 83.
17. Use of Pesticides, p. iii.
18. Ibid., p. 20.
19. Ibid., p. 23.
20. U.S. Congress, House, Committee on Science and Astronautics, Technology:
Processes of Assessment and Choice (Washington, D.C.: Government Printing Office, July
1969), p. 28. This report was prepared under the auspices of the NAS Committee on
Science and Public Policy (COSPUP). Both COSPUP and the Technology Assessment panel
were chaired by Harvey Brooks, Dean of Engineering and Applied Physics at Harvard.
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21. "The Scientific Advisor," in The Presidential Advisory System, p. 52.
22. Hemy A. Kissinger, The Necessity of Choice (New York: Harper and Row, 1961).
The quotations are taken from the final chapter, entitled "The Policymaker and the
Intellectual," p. 345.
23. Quoted in Claude E. Barfield, "National Academy of Sciences Tackles Sensitive
Policy Questions," National Journal, January 30, 1971, p. 101.
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CHAPTER 4

Not the Whole Truth:
The Advisory Reports on
the Supersonic Transport

One of the ways in which administration officials often mislead the public about
the basis for their decisions is by releasing primarily (or exclusively) the
information and analyses which support the administration position. The
information so provided may be accurate, but it often is also totally misleading
as to the true balance of costs and benefits. The long debate over the SST
development project provides a number of examples of the selective release of
information. Comprehensive advisory reports on the project's benefits and
disadvantages were suppressed while the media were supplied with other reports
which gave a misleading impression that certain objections which had been raised
to the SST were not so serious after all.

The Comprehensive Reviews
In our discussion of the SST program in Chapter 2, we noted that immediately
after taking office, President Nixon commissioned two high-level, comprehensive
reviews of the SST program. One review committee was made up of senior
officials from the relevant government departments and agencies, along with a
representative of NASA, a member of the Council of Economic Advisors, and
the President's science advisor. This committee reported to the President
through the Secretary· of Transportation, whose Department had primary
responsibility for the project. I ts charge was to consider whether continued
federal funding of the SST development program was in the national interest.
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The other comprehensive review which President Nixon commissioned was
conducted by a panel of independent technical. experts. T~s panel, ~hieb
reported to the President through bis science advJSOr~ was ;ch~ed by Ric:Jiard
Garwin, an IBM physicist and a member of the Prestdent s Sc1ence AdVISOry
Committee.
As we mentioned in Chapter 2. the panel reports of the interdepartmental
SS'f Review Committee rejected the basic arguments which had been used to
justify the SS'f project. 1 Furthermore, the panel considering t~e enviro~ental
impact of the SST concluded that the sonic boom would be mtolerable if the
plane were allowed to fly supersonically over populated areas and that ssr
airport noise would be a very serious problem.
.
The report of Garwin•s panel was, if possible, poten tially even more damagmg
to the project. In addition to the concems raised by the interdepartmental
review, Garwin's panel examined the extent to which the terms of the ~sr
development contract with Boeing bad been met. These terms had required
Boeing to submit, by January 15, 1969, „a completely integrated design, fully
substantiated by physical tests and detat1ed engineering analyses, ... for a safe
and economically profitable production version of the SST." 2 Garwin 's panel
observed, however, that
there are substantial grounds to believe that the Government could terminate
the contract "for default." These grounds are of three types:

1.

The fixed-sweep prototype, as proposed, will have take-off ~d la~ding runs
some 50% longer, take-off and landing speeds very substantially ~gher, and
other characteristics deficient with respect to the prototype required under
the contract.

2.

. .• The design is not fully substantiated as required by the contract.

3.

lt may be judged that the contractor has not demonstrillatebed tha~ t~e
production ai(p~ane whic~ follows f~om the pr~totype w
a sa1e,
economical .•• • commerc1al supersoruc transport.

These points were followed by a series of technical criticisms. The panel
pointed out several aspects of the SST program of

~h risk-among them the noise specifications.... More imp?rtant and more
fundamental is the fact that the estimated design payload constltutes only 7% ~f
the aircraft gross weight, as contrasted with a realized 12-30% for a subsomc
commercial transport of longer range. Our accuracy of design of stru.cture, and
our ability to calculate fuel consumption and adequate fuel res~rves lS.not such
as to insure that the payload will exceed 2%, which would have d1sastrous effects
on the economics of the aircraft.4
The panel also found that, even if technical problems were overcome, the m~ket
might amount to only half of the Federal Aviation Agency's "conservat1ve"
estimate of 500 airplanes-a market too low to allow the government to recoup
its investment in the development of the SST. Furthennore, Garwin 's panel
found it unlikely, because of the economic risks involved, that Boeing could
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obtain the several billion dollars of nongovernment financing required by the
contract for the production phase of the program. The panel report observed
dryly: "Both the government and the private sector can do much better with
their money in other programs." 5
After this devastating critique, the panel's primary recommendation for
"termination of the development contracts and the withdrawal of Govemment
Support. from the SST prototype program"6 should have come as no surprise.
The mterdepartmental SS'f Review Committee report and the Garwin Report
are apparently the only comprehensive studies of the SST that President Nixon
commissioned. Yet despite the strong negative recommendations of both of
these reports, Nixon gave his go-ahead to the SS'f program in September 1969.
As far as the public knew, this decision was based upon the results of the reviews
which he had commissioned.

The SST Review Committee Report Becomes Public
The report of the interdepartmental SS'f Review Committee became public at
the end of October 1969, as a result of the efforts of Representative Reuss of
Wisconsin. He described how he obtained the documents as follows:
1 bad great difficulty. 1 first got wind that there was such a report about a
month ago, and 1 thought that the taxpayers of this country bad a right to look
at it. So 1 wrote the Administration, "May 1, sir, have a copy of this report?"
A~d. 1 got back a l~tter from the Departinent ofTransportation saying, "This is
pnvileged. You can t see it. You're just a Congressman."
.wen, 1 took this ~P with our Freedom of Information subcommittee and they
pomted out that this squarely violates an agreement that the President made
which is that only the President can claim privilege, not the Department of
Transportation, or anybody else. And with that, their house of cards collapsed
and 1 go! the report. And now 1 sec why they didn't want to give it to me,
because 1t completely contradicts everything they said and renders this one of
the worst fiascos in our sorry history of waste. 7

Representative Reuss in fact got much more than the review committee's
panel reports. In addition, he received copies of a draft summary report,
together with letters from members of the review committee to the chainnan
1
protesting this summary. These documents suggest not only that Congress and
the public were misled about the technical basis of agency decisions, but also
that an effort was made to mislead the President about the Committee's
conclusions.
Because of the insights this episode provides into the ways in which
government "channels" sometimes work, we will discuss it at some length here.
Following the completion of the panel reports, the chairman of the Committee,
Undersecretary of Transportation James Beggs, wrote a summary report and
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circulated it to the other members of the committee, requesting their comments
within twenty-four hours. Both the biased nature of Beggs's summary and the
haste he required for responses provoked a storm of protest from Committee
members.
The treatment of the concerns raised by the panel reporting on the
environmental impact of the SST may give an indication of the reasons for their
consternation. Beggs summarized their conclusions as follows:
[The SST] has the potential for further deteriorating the environment in the
environs of the airport and within the area encompassed by the sonic boom path
(on the ground) when the aircraft is flown supersonically. However this potential
was not considered to be a deterrent to the SST program; instead, when and if it
did move forward, this potential should be considered in detail and resolved as
early as possible.
... Increased water vapor released into the atmosphere from combustion of
aircraft fuel could be a problem in terms of local climate and changes in
atmospheric circulation and must be further examined.
The foregoing environmental factors are potentially serious and therefore
should not be overlooked and underestimated. They are largely known, and can
be carefully examined, and a decision made to avoid them. 9
Contrary to this statement, most of the panel had found the consequences for
the environment to be a "deterrent to the SST program." Moreover, Beggs's
statement in his draft summary that a decision could be made to avoid the
environmental problems flew in the face of the environmental panel's report.
For example, as Lee DuBridge, science advisor to the President, pointed out to
Beggs, there was no practical way to avoid the sonic-boom problem. He also
stated that he was doubtful that engines could be designed which were
sufficiently light and powerful to be adequate for the SST and also sufficiently
quiet to avoid the airport noise problem.
Hendrik Houthakker, member of the Council of Economic Advisors and
chairman of the ad hoc SST Review Committee's Economics Panel, expressed
what appeared to be a virtually unanimous criticism of Beggs's summary:
It does not adequately reflect the views of the working panels and the members
of the Committee. It contains primarily the most favorable material, interspersed

with editorial comments, and thus distorts the implications and tenor of the
reports. 10
It appears from reading the letters of protest that Beggs was also violating an
explicit commitment which he had made that the committee as a whole would
present its views to Secretary of Transportation John Volpe. Several of the
members of the cornmittee referred to a letter in which Beggs stated that
after these working panel reports have been received, reviewed, and accepted by
the Committee, we will collectively make our views known to Secretary Volpe,
who in turn will make his recommendation to the President. " 11
All we know concerning the results of the protests is that a meeting between
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the full committee and Secretary Volpe was arranged a few days later. We do not
know how the committee's views were ultimately presented to the President.
This question apparently also bothered the chairman of the committee's
environmental panel, Assistant Surgeon General Charles C. Johnson, Jr., who
requested in a letter to Beggs that
the collective recommendations to be submitted to President Nixon ... be
provided to the members of the committee and the panels. This would afford
the participants an opportunity to learn how their views have been interpreted
and whether their efforts have indeed been useful. 12

The Release of the Garwz'n Report
Garwin was asked to testify before the House Appropriations Committee in
April 1970-a year after the completion of the Garwin Report. 13 This request was
followed by invitations to testify before a number of other Congressional
Committees.
Garwin's testimony was quite damaging to the administration's case for the
SST -particularly his revelations of the magnitude of the airport noise problem
and the extent to which the design that the Nixon administration had accepted
fell short of the original contract specifications. It should be understood,
however, that Garwin continued to respect the rules of confidentiality of the
executive branch. He refused to tell Congress anything about his panel's report
or even the membership of the panel. He was only willing to give what he
carefully identified as his own personal opinions, documented by reference to
public documents. In an interview, Garwin explained his view of the advisor's
responsibilities as follows:
I'm not a full-time member of the administration and I feel lilce a lawyer who
has many clients. The fact that he deals with one doesn't prevent him from
dealing with another so long as he doesn't use the information he obtains from
the first in dealing with the second. Since there are so few people familiar with
these programs, it is important for me to give to Congress, as well as the
administration, the benefit of my experience. 14
Meanwhile Representative Reuss had asked the President's science advisor to
release the Garwin Report-citing once again the Freedom of Information Act,
as he had in the case of his request for the SST Review Committee report. This
time his request was refused, however. The situation was somewhat different in
that the Garwin Report had been commissioned by the Executive Office of the
President, while the SST Review Committee's report had been officially
commissioned by the Secretary of Transportation. As a consequence, the Nixon
administration apparently felt that a stronger argument could be made that the
Garwin Report fell under the protection of executive privilege.
After Representative Reuss asked for the Garwin Report and had been
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refused a second time, a suit was filed calling for its release under the Freedom
of Information Act. 15 On a governmental motion, the suit was dismissed in District Court on the grounds that the Garwin Report was indeed protected by
executive privilege. This decision was ,unanimously reversed on appeal, however,
and the case was remanded to District ·court for trial on its merits. These
preliminary skirmishes had consumed more than a year, however, and events had
outrun the slow judicial process. By the summer of 1971, the fate of the SST
·program had been decided by Congress without the benefit of access to the
Garwin Report. Thus, further suppression of the report could serve the
administration no very important purpose. Loss of the case by the government,
on the other hand, would set a precedent adverse to the administration-by
putting teeth into the Freedom of Information Act. Thus, on August 17, 1971,
Edward David, Jr., the new Presidential science advisor, released the report. In
his covering letter he blandly told the plantiffs:
Our compliance with your request will moot any further litigation .... Our
action in this regard has been prompted by continued public interest and certain
impressions which have arisen depicting the government as attempting to conceal hitherto undisclosed factual data on the SST program. To dispel any further
misconceptions that might result from continued litigation, we are releasing the
·
report at this time.
In connection with its release, I would like to place the report in proper
perspective so that there can be no misunderstanding about its role in the
formulation of the Administration's position on the SST program. The report
was one part of a full consideration of the program in early 19 69. Other reviews
recommended continuation of the program in contrast to one recommendation
of this report. 16
When your authors wrote Dr. David requesting a list and/ or copies of the
positive reports which he mentioned in this letter, we received no reply.
Thus ends our tale of how the Nixon administration tried to keep from the
public the unfavorable results of its comprehensive reviews of the SST program.
We now turn to a consideration of two reports relating to the SST program
which were :voluntarily released.

The NAS-NRC Report on Son£c Boom Effects
The National Academy of Sciences' National Research Council (NAS-NRC)
received in 1964 a contract by the Federal Aviation Administration to set up a
committee to monitor the federal government's sonic-boom research program. In
1968 the NAS-NRC Committee on SST-Sonic Boom issued a series of reports on
the subject. One of these reports-that dealing with the effects of sonic booms
on buildings-is the focus of our concern here.
The conclusion of this report stated that "the probability of material damage
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being caused by sonic booms generated by aircraft operating supersonically in a
safe, normal manner is very small." 17 The New York Times headlined the
resulting story: "Sonic Boom Damage Called 'Very Small'; Wider Study
Urged." 18
In fact, the committee's conclusion should be read to mean that the probability of a single boom damaging any particular building was small-not that the total
damage would be slight. It is clear that a fleet of several hundred SSTs flying
1
continuously over the United States would cause a trillion (10 2) such individual
events per year. Simple calculations based on extensive government test results
lead to the estimate that, although damages would average only a fraction of a
cent per event, total damages would be on the order of a billion dollars each
year. 19 This was obviously the point of interest to the public, yet the NAS-NRC
Committee did not make it, and the public was misled by articles such as the
Times story referred to above.
This case has a particularly interesting sequel because a serious effort was
20
made by an independent scientist to set the record straight. William Shurcliff,
the physicist who founded and directed the Citizens League Against the Sonic
Boom, had made public estimates of the considerable sonic-boom damage frorr: a
fleet of SSTs flying supersonically over land. He consequently became qmte
concerned that the conclusion of the NAS-NRC report, carrying with it the
prestige of the National Academy of Sciences, would be seen as discrediting the
SST opponents. Shurcliff therefore joined with John Edsall, a member of the
Academy, in requesting from NAS-NRC a public statement clarifying or
correcting the report. This proved surprisingly difficult to obtain.
The two scientists began by writing and then telephoning the chairman of the
NAS-NRC SST-Sonic Boom Committee, John Dunning, then Dean of the
Columbia University School of Engineering. When neither these efforts nor
letters to other committee members resulted in any action, Shurcliff and-Edsall
reluctantly decided to take the matter up with the governing board of the NAS.
Finally-still having obtained no public clarification-Edsall circulated a petition
among the entire membership of the Academy.
This move finally galvanized the governing board to action: the board issued a
circular to the membership conceding that the meaning of the offending
sentence (quoted .above) could be construed as Shurcliff had construed it
while asserting that Shurcliffs was the "only technical criticism" of the report
that had been received. They apparently ignored the fact that many major
newspapers and even NAS's own News Report (March 1968, p. 6) had made the
same misinterpretation that had concerned Shurcliff.
Despite the governing board's attempt to mollify the critics, 189 out ~f
approximately 500 NAS members signed Edsall's petitions requesting a pu~lic
clarification. Other members wrote Shurcliff and Edsall privately, expressmg
their support. One member, himself a government official, sent the followi~g
comment based on his familiarity with the origin of the NAS-NRC SST-Some
Boom Committee:
I was a member of the Governing Board of the National Research Council of
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We conclude that ~he level of technology demonstrated by Boeing and
General Electric [the contractor for the SST engine) is sufficient to achieve the
noise level objectives we recommended [i.e., the same as for four-engine,
intercontinental subsonic transport aircraft) . 24
The advisory committee was not asked and did not report what the impact of
these changes would be on the- ssr economics. An indication of the magnitude
of this impact became available when Christopher Lydon of the New York
Times learned that the principal design change was the addition of noise
suppressors weighing about 50,000 pounds25-a weight nearly equal to the entire
payload of the previous design. Another indication of the economic nonviability
of the new design came a few months Jater when, after further SST
appropriations had been voted down by Congress, Boeing gave its tenns for
restarting the development program. lncluded in its new cost estimate was $350
million for the development of an entirely new and quieter ssr engine.26
With this example we conclude our presentation of case histories of how
administration officials carried out_ their responsibilities in passing on to
concerned Congressmen ~d citizens the technical analyses of the SST program
which they had received. This sorry record is an important piece of evidence we
offer to support our argument that Congress and the public need their own
science advisors.
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1. The paneJ reports, Undenecretary of Transportation James Beggs's summary, and the
letters by members of the committee protesting the contents of this summary were entered
Jnto the Congressional Record 115 (1969): 32599-32613 by Representative Yates of
lllinois.
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Meanwhile, the anti.SST forces continued to use the airport-noise probJem
effectively as an argument against the SST program. In the early spring of 1971,
as the final Congressional votes became imminent and it appeared that the
development program might be canceled, Boeing suddenly announced that a
number of modifications had been made in the SST design which reduced the
airport noise to acceptable levels. Simultaneously, William Magruder, Director of
the SST Development Program within the Department of Transportation,
released to the media a Statement from the chairman of the SST Community
Noise Advisory Comrnittee:

(1971): 32126·32129.
3. lbid„ 1l. 32126.
4. lbid., p. 32126.
5. lbid., p. 32128.

6. lbid„ p. 32129. Contrast these statements in the Garwin Report with the foUowing
comment by Presidential science advisor Lee DuBridge, in a letter to Rep. Henry Reuss
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dated April 3, 1970: "It would be unfortunate to leave the impression that the [Garwin
report] was 'highly critical' of the SST program." [Reprinted in Congressional Record 117
(1971): 32125.] DuBridge's letter stated further that the Garwin Report was prepared at
President Nixon~s request and would not be released; the quoted statement was evidently
intended to deceive Reuss as to the report's actual conclusions.
7. NBC radio interview with Rep. Reuss, reprinted in Congressional Record 115 (1969):
34743.
8. Congressional Record 115 (1969): 32599-32613.
9. Ibid., p. 32606.
10. Ibid., p. 32608.
11. Ibid., p. 32610.
12. Ibid., p. 32607.
13. U.S. Congress, House, Committee on Appropriations, Department 9f Transportation
and Related Agencies Appropriations for 1971, Part 3, April 23, 1970, pp. 980-994.
14. Quoted in Saturday Review, August 15, 1970.
15. The suit was filed by the American Civil Liberties Union on behalf of Gary A.
Soucie, executive director of the Friends of the Earth, and W. Lloyd Tupling, Washington
representative of the Sierra Club. Peter L. Koff of Boston was the volunteer attorney.
16. Letter from Edward E. David, Jr., President Nixon's science advisor, to Peter L.
Koff, August 17, 1971.
..
17. Subcommittee on Physical Effects, NAS-NRC Committee on SST-Sonic Boom,
Report on Physical Effects of the Sonic Boom (Washington, D.C.: National Academy of
Sciences, February 1968).
18. New York Times, March 5, 1968. (This story was run in early editions but removed
from the final edition of this date for space reasons. We received a copy of the article from
the New York Times morgue.)
19. Results of government tests over a number of cities with military jets compiled by
William Shurcliff in his SST/Sonic Boom Handbook (New York: Ballantine, 1970) give an
average of about $600 damage awards per million "man-booms"-even for sonic booms
considerably less intense than those which would accompany the proposed SST. If we then
assume that each of 400 SSTs flies 10,000 miles a day at supersonic speeds, creating a
50-mile-wide boom path populated with the average density in the forty-eight contiguous
states of about 60 people per square mile, we obtain a rough estimate of 5 trillion
man-booms per year and $3 billion annual damage. This calculation is obviously very
approximate. We should also note that the Natl.onal Bureau of Standards used the same
damage awards figures compiled by Shurcliff, but used the population of the relevant
metropolitan areas-instead of cities-over which the boom tests were conducted, and thus
obtained an estimate of $222 damage per million man-booms. [U.S., Environmental
Protection Agency, Report no. NTID 300.12, The Effects of Sonic Booms and Similar
Implosive Noise on Structures (Washington, D.C.: Environmental Protection Agency,
December 31, 1971).] The conclusion remains unassailable that if SSTs were flown over the
United States, the damage to structures from sonic booms would be very costly. And the
legal costs could dwarf the actual damage costs-see W. F. Baxter, "The SST: from Watts
to Harlem in Two Hours," Stanford Law Review, November 1968, pp. 1-57.
20. The following discussion is based on information in Dr. Shurcliff's files.
21. John Walsh, Science 172 (1971): 242.
22. An example is discussed by Nicholas Wade, Science 173 (1971): 610.
23. NAS-NRC-NAE News Report, February 1969, p. 11.
24. Reported, for example, by Christopher Lydon in the New York Times, March l,
1971, p. 15. We obtained a copy of the report itself from Dr. Leo L. Beranek, chairman of
the SST Community Noise Advisory Committee. It was dated February 5, 1971, and was in
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25. New York Times, March 1, 1971, p. 15.
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CHAPTER 5

Invoking the Experts :
The Antiballistic Missile
Debate

... the report sent to the Secretary of
Defense said that this equipment will do
the job that the Department of Defense
wants to do .. ..
-John Foster, Director of Defense
Research and Engineering, citing
secret O'Neill committee report on
the Safeguard ABM system.

Dr. Foster's remarks indicate that we
made recommendations that in fact we
did not make.
-Professor Sidney Drell, member of
the O'Neill committee.

In the previous chapter we presented some examples of the ways in which the
public can be misled by the selective release and suppression of analyses and
information on which government decisions are based. In this chapter we
consider a debate during which government officials publicly misrepresented
confidential advice. The advice concerned the effectiveness of first the Sentinel
and later the Safeguard antiballistic missile systems.

Background
The search for a defense against intercontinental ballistic missiles armed
with nuclear explosives began even before the development of the offensive weapons had been completed. The first contracts for feasibility studies
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The chairman of the Senate committee, Lyndon B. Johnson-then a Democratic
Senator from Texas and the Senate's majority leader-was particularly critical of
the decision not to develop an ABM system.3 The United States succeeded in
launching its own satellite a few months after the Soviets, however, and the
criticism eventually subsided.
In 1960, as the Presidential election approached, the issue came alive again.
And in October, just before the election, the Democratic Presidential candidate,
Senator John Kennedy, in a speech to an American Legion audience, denounced
the Eisenhower administration for having allowed a "missile gap" to develop and
for its failure to deploy an ABM system.4 After Kennedy was elected, however,
his science advisors quickly convinced him that the technology was still
inadequate, and he refused to order deployment despite a continuing public
debate, fueled in part by Soviel claims of breakthroughs in their own ABM
development program5 and in part by opponents of the proposed nuclear test
ban who seized upon the danger of the Soviets winning the "antimissile missile
race" as a reason for continued atmospheric testing.6
Occasional public statements during this period indicated a parallel debate
going on within the executive branch between the scientific advisors and the
generals. In January 1962, Hans Bethe, one of the most eminent scientific
advisors on strategic weapons, stated that he fett that development of an
effective antimissile missile was hopeless.1 A few months later General Barksdale
Hamlett, Vice Chief of Staff of the Anny, argued the ·opposite view. 8 In March
1963, General Maxwell Taylor, now Chairman of the Joint Chiefs of Staff,
warned in Congressional testimony that the United States must win the race for
an antimissile missile. 9 At the same time, however, the Department of Defense
undertook a major program to develop multiple warheads for U.S. strategic
missiles in order to insure ihat the United States would be able to overwhehn
any Soviet ABM system by sheer force of numbers. The scientific advisors
argued that the Soviets could similarly penetrate any U.S. rnissile defense with
multiple warheads or other "penetration aids.'' 10
The year 1964 was again a Presidential election year, and the Republican
candidate, Senator Barry Goldwater, launched an all-out attack on the reliability
of the U.S. missile deterrent and the lack of progress of the ABM development
program. He was engagingly candid in stating that he was encouraged to make
this attack by the fact that John Kennedy bad used the "missile gap" charge
with considerable effect against the Eisenhower Administration. 11 Goldwater's
attack had little impact, however, as the major issue of the campaign became the
war in Vietnam.
.
In late 1965 the Joint Chiefs of Staff, apparendy discouraged with the
political prospects of an ABM system oriented toward the Soviet Union,
recommended deployment of an anti-Chinese system. {The Chinese had tested
their first nuclear device a year before. 12 ) But President Johnson, apparently
strongly influenced by the impact which the $20 billion program would have
bad on a budget already strained by the Vietnam War and "Great Society" pro·
grams, sided with Secretary of Defense Robert McNamara against deployment.
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The Pressures for Deployment
The pressure for deployment continued to mount. In November 1966,
Secretary of Defense McNamara made public the information that the Soviet
Union was deploying an ABM system. According to Defense Department leaks,
after the initial deployment of one ABM system around Moscow, deployment of
another system had begun across the routes which U.S. missiles would travel in
an attack on the Soviet Union. The Senate had aheady in the spring of 1966
added $167 .9 million to the Defense budget tobe used for ABM "preproduction
funds." The funds had not been requested by the administration, and they were
not spenL Secretary McNamara responded to the heightened pressures for
deployment by revealing more about the multiple warheads which were being
developed for U.S. missiles to guarantee penetration of any Soviet system. Later
it became clear that the larger Soviet "ABM system" was actually an antiaircraft
system.13
_
·
In 1967, as his political position became weaker,President Johnson's support
for McNarnara's anti-ABM position also weakened. In his annual budget message
to Congress, Johnson asked for funds for the deployment of a U.S. ABM system
in case an agreement with the Soviets for a mutual moratorium on deployment
14
could not be achieved.
This weakening of the President's stance triggered an all-out public campaign
for the ABM by the Joint Chiefs. Their chairman, General Earl Wheeler, stepped
so far out of his role as McNamara's subordinate that he presented the case for
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ABM deployment on television.1
At about this time McNamara made a last attempt to convince President
Johnson of the folly of going ahead with the deployment of an ABM system. He
lnvited all the men who had served as Presidential science advisors or as Directors
of Defense Research and Engineering (DDRE) to meet with Johnson and to
present to him their views on the proposal for depfoyment of an American ABM
system. All except the lncumbent Director of Defense Research and Engineering,
John Foster, tol4 the President their reasons for opposing such a move. Johnson
16
was not impressed.

The Decision to Deploy
The pressure on the administration lncreased further that autumn when key
Congressional committees joined the Joint Chiefs in calling for a decision to
deploy ABM. The Senate Appropriations Committee under Senator Richard
Russen (D.-Ga.) publicly informed the President that his administration would
17
have to bear the responsibility for any further delay . And Senator John Pastore
(D.-Rl.), chairman of the Joint Committee on Atomic Energy, announced that
18
his committee would also fight for deployment.
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These man are Doctors Killian, Kistiakowsky, Wiesner1 Homig1 York, Brown,
and Foster.21
McNamara's statement was misleading in that he presented only half the
truth. He failed to mention that all of these scientists (with the exception of
Foster) had also opposed the deployment of the Chinese-oriented system which
he was announcing. He thus obscured the basic fact that a political and not a
technical decision has been made. As skeptics suggested, the primary mission of
the ABM system was not to defend against Chinese or even Soviet attacks;
fundamentally, it was a Republican-oriented system.
Until McNamara made his announcement, the battle over whether or not to
deploy an ABM system was, as we have seen, primarily a battle for the
President's mind. Once McNamara and the President's Science Advisory
Committee had lost that battle, however, a few of the scientific advisors, notably
Bethe, Wiesner, and York, helped take the issue to Congress and the public. We
will discuss the public debate which ensued in a later chapter. Here ~e will only
describe some incidents which provided glimpses of the attention accorded
within the executive branch to those advisors-notably those then on PSACwho continued to express their opposition to the ABM within the administration
on a confidential basis.

The Senate Foreign Relations Committee Hearings
Much of the technical basis for Congressional criticisms of administration ABM
proposals developed during hearin~ held by a special Subcommittee on
International Organization and Disarmament Mfairs of the Senate Foreign
Relations Committee. Senator J. W. Fulbright (D.-Ark.), chairman of the full
committee 1 set up the subcommittee after the 1968 hearin~ of the Senate
Armed Services Committee-which, following its usual practice (since changed),
had not heard a single witness opposed to the administration proposals. The
special subcommittee, chaired by Senator Albert Gore (R.-Tenn.), held hearin~
on the administration's ABM proposals during 1969 and 1970.
The subcommittee conducted its füst hearings in March 1969, before the new
Nixon administration bad taken a public position on the ABM. During these
hearings a number of former top scientific advisors on strategic weapons matters,
including Bethe, Killian, Kistiakowsky, and York, testified against the Johnson
administration's ABM proposal.
The objections of these scientists were of two basic types: technical-they felt
that the proposed missile defense could be easily penetrated even by Chinese
missiles; and strategic-they felt that the deployment of an ABM system was
unnecessary and could trigger a new arms race with the Soviets. As time went
on, however, the debate focused more and more on the technical objections. lt
was obviously the hope of many ABM opponents that the technical arguments
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Of the four scientists, three were willing to testify; Bronk asked in a letter to
be excused from testifying, giving as bis reason: "my opinions would be
dangerously unqualified."23
.
The other three testified but did not attempt to rebut the technical
objections of the ABM opponents. · 1nstead they supported the President's
decision to deploy the Safeguard ABM system because they saw it as a
long-awaited cominitment of the nation to the idea of missile defense: Teller and
Wigner in particular saw Safeguard as a step toward the development of a
''heavy" system which would be designed to defend the U.S. population against
Soviet attack.24 Apparently it did not bother them that President Nixon had
specifically rejected the mission of a So~et-oriented population defense in his
'deployment announcement, stating his belief that an effort in that direction
would only trigger an arms race between Soviet offensive and U.S. defensive
25
forces which the United States could not win.
MacDonald was willing to endorse a very limited deployment of the
Safeguard system if it were accompanied by a commitment to develop. a system
which could actually carry out one of the mmions which President Nixon had
given the Safeguard system-defense of some of the U.S. Minuteman missile
bases against a possible Soviet füst strike. MacDonald stated that "if properly
emphasized, research and development could, in a short time, produce a system
26
much better suited to defending our strike forces."
At the end of MacDonald's presentation Senator Gore commented:
There is a great similarity between the conclusion at which you arrive and that
of Dr. Hornig which he has presented. Your logic is powerful. Thank you very
much.27
Hornig, formerly President Johnson's science advisor, had just testified against
deployment.
lt appeau: that the administration made an exception to its rules of
confidentiality in volunteering MacDonald's services as a witness for the
Safeguard ABM deployment. The other members of PSAC, who were almost
unanimously of the view that the deployment of the Safeguard ABM system was
senseless, were requested to keep these views confidential.
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Toward the end of Packard's testimony, Fulbright asked for more Information
about wh~ bad participated in the review:
SENATOR FU~RI~HT: 1 think it would be very interesting to have before
the su~comm1ttee JUSt who participated in the review and how, and in what
depth _it was· made. The reason that particularly appeals to me is that this
~omm1ttee has done some reviewing too, with some of the leading authorities
in the field of nuclear warfare.•••
MR. PACKARD: The review utilized the full staff of the Defense Department
and th~~ people that the Department bad utilized for scientific evaluation:
In add1t1on to that, 1 have talked to some scientific people on my own about
the matter, some people who have no connection with theSENATOR FULBRI<?HT: Who were they who had no connection with the
Pentagon? There IS nothing classified or secret about this sort of th · ·
therc?
·
mg 1S
M~.

PACKARD: One of the men that 1 talked to, I have a very high regard for
1s Professor Panofsky.211
'

When Senator Fulbright asked the names of the other outside scientists Packard
had consulted, he couldn't remember but promised tosend Fulbright a list.
T~~ days la~r Panofsky appeared in response to an invitation to testify. A
phySJcist and Duector of the Stanford Linear Accelerator Center, Panofsky had
been ~o~e years ~fore_ !11e chairman of PSAC's Strategie Weapons Panel and
was still mvolv~d in advlSlßg the executive branch on these matters. He had not
( to the authors knowledge) previously made public his views on the ABM.
Dr. Panofsky began as follows:
• · · .To clarify ~he record 1 would like to state that I did not parti~ipate in any
adVISOry capacity to any branch of the Govemment in reviewing the decision
to depl~y the .•. ~afeg~ard s>:stem-1 appreciate having bad the opportunity
of an mformal d1Scuss1on w1th Mr. David Packard, Deputy Secretary of
Defense, several weeks ago prior to the •.. decision.
SE~ATOR

GORE: To what extent was this? Was there an extended conversatlon over a period of time?

DR. PANOFSKY: About half an hour •••
SENATOR GORE: Did you call upon him or did he call upon you?
DR. PANOFSKY: We happened to accidentally meet at the airport.29

Deputy Secretary Packard's Consultations
\

Following Defense Secretary Laird's testimony before Senator Gore's subcom·
mittee, a more detailed discussion of how the Safeguard ABM system would
work was presented by Deputy Secretary ofDefense David Packard. Packard had
had the responsibility of directing the two-month-long review within the Nixon
administration which resulted in the modified Safeguard ABM deployment
proposal.

P~of~ky

thereupon went on to detail at considerable length his reasons for
the Safeguard ABM system deployment decision was "an unwise
many points ofview, from the point ofview ofsound engineering
JUdgment, economy, and stopping the arms race."30
lf this was the ~xtent of consultation that Deputy Secretary of Defense
Pac~rd had ha~ w1th Dr. Panofsky and this the type of advice that he had
rece1ved from him, what about the list of other outside consultants he had
promised Senator Fulbright?
beli~~ng that
~eclSlon from
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into his testimony, however, when Senator Fulbright confronted him as he bad
Secretary Laird and Deputy Secretary Packard the previous year, with the
impressive list of experts who had testified against further deployment of the
Safeguard system:

·ved it was entitled, "Ust of Scientists and Engineers
When the list am
d E ·
· ] Foster on
Consulted by [Director of Defense Research an
ngmeenng
ABM."3t
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Dr. Foster's Consultations-1970

const~ction o~ the ~st
Safi
d ABM system as a result of Vtee Pres1dent gnew s
~:::e~n~:ote er;ar later the Nixon administration was asking. for funds for
•
.
. S t Gore's subcommittee held heanngs.
additional sites. Once agam en~ or .
.
d .
{Kistiakowsky, Wiesner,
This time three former Presidential sctence a visors
.
. tv k)
d
.
fi
Director of Defense Research and Engmeenng \ or ' an
and Homi&), a ormer g those who presented the technical arguments against
Panofsky were amon

tw?

1 1969 the Senate authorized appropriations for
n

69

&

expansion :~a~g:ed.for the administration was presented this time by Dr.

Fo!~:. ~ire:~r of Defense Research and Engineering. Foster had not gotten far

What concerns me is the fact that there are so many scientific authorities in
the United States, those not in the employ of the Defense Department, and
many people who are not scientists, but who are knowledgeable about Soviel
relations and have studied them for many years, and also have studied
disarmament matters who think (further deploymentJ. endangers the success of
the SALT (Strategie Arms Limitations] talks..•• You also know that every
former Presidential science advisor is opposed to expanding Safeguard at this
tinte.33
Fulbright then went on to list some recent Department of Defense fiascos with
advanced weapons systems. Some of these systems had cost billions of dollars
more than the department had originally told Congress, and the performance of
many had fallen so far short of specifications that it was not clear wbether they
could be used at all. He then contjnued:
In view of this record, 1 don't see how you can be so confident of your
judgment about these matters. lt really shakes my confidence as to whether the
Department is capable of an objective view of these matters. 34
Foster was stung into making a rebuttal:
DR. POSTER: Mr. Chairman, you have indicated the number of scientists who
oppose this Safeguard deployment.
SENATOR PULBRIGHT: There are several grounds. They oppose it on the
SALT talks alone. Then in addition they oppose it on the ground that it isn't
technically feasible, at the present tinte at least.
DR. POSTER: Weil, Mr. Chairman, Jet me just simply point out that 1 asked a
group of scientists to come together as an ad hoc committee and, before the
Secretary of Defense made bis recommendation to the President, review the
program. 1 deliberately chose scientists who opposed the deployment of
Safeguard as weil as those who favored it.
In fact, as 1 recall, when they met there were more against it than for it. 1
bad, however, one very simple instruction for them-to put politics aside and
just ask the question: Will this deployment, with these components, do the
job that the Department of Defense is trying to do? •••
There was considerable concem about this move, but the report sent to the
Secretary of Defense said that this equipment will do the job that the
Department of Defense wants to do ... . (Emphasis added.]
1 think it is extremely important that, when you ask a scientist for bis
opinion, you make sure that you have found a way to rule out political
factors, because, as you and Secretary Laird noted at our last hearing, the
scientist doesn't have special competence in that area. 35
Here Foster appeared to be claiming that the Senators had not been
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successful in forcing the scientists who had testified before them to keep their
political beliefs from biasing their technical presentations. He also indicated his
belief that he, an expert himself, had succeeded where the Senators had failed
and that, when separated from politics, the technical considerations had tumed
out to favor the Safeguard system.
When asked to name the members of the ad hoc committee, Foster could not
remember all of the names. Among those. he mentioned, however. were Drs.
Marvin Goldberger and Sidney Drell.36 These scientists had in turn succeeded
Panofsky as chairman of PSAC's Strategie Weapons Panel.
When the Senators asked to see the ad hoc committee report, they were told
that it was confidential. Matters did not end here, however, because both Drell
and Goldberger wrote to Senator Gore about Foster's representation of the
conclusions of the ad hoc committee report (commonly identified as the O'Neill
Report after the committee's chairman, Dr. Lawrence O'Neill, president of the
Riverside Research Institute, an ABM contractor). Goldberger wrote:

1 can only presume that the implication [was) that our panel supported the
uguments presented by Dr. Poster and the Department of Defense injustifying
the next phase of Safeguard to your committee.
37
The report took no such position. [Emphasis in original)
Drell similarly wrote that "Dr. Foster's remarks indicate that we made
38
recommendations that in fact we did not make."
Senator Gore of course invited both men to testify before his subcommittee.
A few excerpts will give the flavor of their opinion of the Safeguard ABM
system.
DR. GOLDBERGER: ••. 1 assert that the original Safeguard deployment and
the proposed expanded deployment is spherically senseless. lt makes no sense
39
no matter how you look at it.
.
.•. lf there are enough highlY accurate, large payload Soviet missiles to
threaten Minuteman without any defense .•• Safeguard is irrelevant."°

••. Tbc Chinese will be designing their offensive missile force in the face of
our emplaced system whose operating characteristics will be precisely known.
Since they are not noted for their stupidity, they will in all probability take
steps to counter the defense by the use of penetration aids, or circumvent it
entirely by, say, attacking Hawaii if they just want to kill people
41 or using
aircraft or ships to attack West Coast cities with nuclear weapons.
DR. DRELL: ••• [Safeguard] simply fails to respond to the
42 threats postulated
by the Pentagon, and furthermore it is not cost effective.
SENATOR (CLIFFORD) CASE [D.-N.J.): ... Your whole opposition to
Safeguard is not in any way based upon any contempt or downgrading
of.•. Soviet capability?
43
DR. DRELL: No sir. lt is merely a contempt for the capability of Safeguard.
This, then, was a sample of the anti-ABM opinion on PSAC which the Nixon
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administration
.
had chosen to conceal behind a wall of confidentiality in 1969
while offering Congres,, instead the ambivalent endorsement of Dr. MacDonald.

Release of the O'Neill Committee Report
After the d~vastating _testimony of Drell and Goldberger, the Defense Department had little to gam by keeping the O'Neill report secret. The re rt was
released a month later. on July 24, 1970.44 lt addressed the question of fow well
the. Safe~rd system would fulfull the missions that President Nixon bad
ass1~ed 1t: ~l) defense of the U.S. Minuteman strategic missile bases against a
Sov1et surpnse attack (the mission to which the Nixon administration had ·
the greatest emphasis);
defense of the U.S. population against a n:C.:e;
attack Jaunched from China ( the mimon which had origm· n be
·
system by Sec
MN
.\
a Y en given to the
.
re1ary c amara,; and (3) "protection against the possibility of
acc1de~tal attacks from any source•t45 (a mission so ill-defined that it was hardly
even d1scussed).
.
As to the füst mission, the panel concluded:

~2)

The grou~ believes that a more cost effective system for the active te · al
defense of Mmuteman than Phase IIA of Safeguard can be devised.46
rmm
Regarding the second ~on the panel reported a lack of consensus.47
When Senator Fulbnght put the O'Neill report into the Con--ssional Record
he commented:
..... •
[This) is not a ~ging endorsement of the Safeguard system. • . • .
'W_e. ~ve bad, m the past, a mmile gap. More recently, we have experienced a
cre~1b1lity gap. We seem now to be combining tbe two in a missile credibilit
a
wb1cb emerges. clearly
the record of the Defense Department in attemy t8mp
to support cla1ms that 1t bas submitted the Safeguard system to · d
Pd g
outside
· sile credibility
·
m Paclcard's
epen ent
. revie
.
w. The mis
gap was opened last year by Mr
i~plicatton that Dr. Panofsky had supported the Safeguard syste~ lt was
w1dened this year by Dr. Foster's assertion that the O'Neill panel bad c~n 1 ded
Safeguard could meet certain objectives. Two members of the
:anel
o no~ agree and surely tbey must lcnow wbat they decided and recommended
0 n:.
th~memb;rs ~f the O'Neill panel, Dr. Drell, went even further and said;
~ ~ses o which 1 am aware make it clear that, if defense of Minuteman
~s tthif~ Pd~c1pal or sole mission of Safeguard, its furtber deployment cannot be
JUS te .
t : 0~ ;e who must rely on the informed judgements of others as far as
. e~. ruc matters are concerned, Dr. Drell's statement stands ~ a severe
~ 1~~:e~!f~f the Safeguard s~stem ~d calls into question the tactics employed
Y
.
nse Department m seeking to make it appear that the scientific
cotmmurutty "ssil~ppforts !!1e Safeguard system as an effective defense of our
d e erren mt e orce.
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The Invz'sz'ble, Inaudz'ble Authorz'tz'es
We have seen in this chapter how executive branch spokesmen in. an important
national debate cited the experts while suppressing their reports. The evidence
indicates very clearly that for the public to accept such statements at face value
is an invitation to governmental corruption of the truth.
In science, the invocation of authority as a substitute for evidence was
discredited in the Renaissance. Yet here we find government officials trying to
revive this tactic in an effort to deceive the public. It is distressing to see how
little criticism of this dangerous tendency has been offered by the scientific
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Even if the abuses which we have described had not occurred, it would still be
against the public interest to conceal the technical bases of public policy. The
ABM debate shows that even the general capabilities of advanced strategic
systems can be publicly debated without the disclosure of classified details of
hardware or tactics. It is characteristic of scientific research that its practitioners
are continually testing even the most well-established theories. No scientific
statement is protected from question by the eminence of the researcher who has
put it forward. Indeed, scientists often gain fame by finding unsuspected
imperfections in the edifices raised by their revered predecessors. The technical
information which forms the basis for public policy should certainly not be
immune from similar reexamination. Although we have in this chapter considered
instances where the federal executive branch appears to have had available
technically competent advice-even though it did not want to hear it-there are
many other instances in which government agencies have received dangerously
inadequate or faulty advice. In these cases, some of which will be presented
below, it has only been as a result of members of the larger scientific community
"raising a ruckus" that government officials have become aware of the
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small beginning in 1961 their use expanded rapidly until the period 1967-1969,
when. about 2,SOO square miles of South Vietnamese forest were being
defoliated yearly-about 90 percent using "Agent Orange," a SO-SO mixture of
~.4,S-T and another popular herbicide, 2,4-D.6 Because of the density of the
JUngle and in order to have quick results, about ten times as much herbicide was
used per acre in South Vietnam as is recornmended for domestic use. Indeed,
most of the U.S. productiori of 2,4,S-T was being dumped on Vietnam and for a
time it was difficult to obtain the chemical for domestic purposes. 7 Production
~s rapidly expanded, however, and by 1968 about 42 million pounds were
bemg produced annually in the United States-more than double the 1966 figure
of 18 million pounds.8

The Bionetics Reports
Background
In 1962 the publication of Rachel Carson's Silent Spring 1 touched off a
tremendous debate over the environmental and health impact of the use of
pesticides. Among other dangers, she pointed out the likelihood that some of the
chemicals being used as pesticides were carcinogenic, teratogenic, and/or
mutagenic (capable of producing cancer, birth defects, and/or gene de~ects,
respectively). The subsequent report on pesticides of the President's Sc1ence
Advisory Committee recommended that tests for these effects be conducted on
laboratory animals.2 Accordingly, in summet 1963 the National Cancer Institute
(a division of the federal govemment 's National Institutes of Health) contracted
with the independent Bionetics Research Laboratories in Bethesda, Maryland to
perform such studies.3 After the studies had been commissioned, however, the
research stretched out over years with no published results.
One of the chemicals which Bionetics was commissioned to study was the
herbicide 2,4,5-trichlorophenoxyacetic acid, commonly known as 2,4,5-T. The
U.S. Army had tested this chemical during World War II for possible use as a
defoliant-i.e., to remove concealing foliage.4 The war ended before it could be
used, however. After the war the chemical was introduced into the domestic
market as a weed and brush killet. By 1965 it had become so popular that 13
million pounds of 2,4,S-T were being manufactured annually in the United
States. 5
•
Army testing of 2,4,S-T as a defoliant continued after World War II, with
large-scale field tests being conducted in Puerto Rico and Thailand. Finally, the
Vietnam War presented an opportunity for the military use of defoliants. From a
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~ J~e 1966, while the use of 2,4,S-T was still increasing üt Vietnam, the
B1on~t1cs Research Laboratories infonned the National Cancer Institute (NCI)
that 1ts tests on pregnant mice·injected with small amounts of 2,4,S-T resulted in
greatly increased numbers of birth defects.9
The ~eaction of the NCI was remarkable. Instead of warning the public or the
respons1ble government agencies of the possible danger, the Institute sent the
matter back to Bionetics for further study. Surgeon General Jesse Steütfeld Iater
attempted to justify this action by stating that "at that poütt we did not know
whether the results produced by injection were significant. Tue 2,4,S-T bad not
b
fi d nlO ß.
·
1
een e ·
1onetics apparent y was not pressed for further results, however,
and two years passed before a second report was delivered to the NCI. Tue
concl~sion: 2,4,S-T was also teratogenic in mice when administered orally .11
Still the government hardly stirred. Accordütg to Surgeon General Steinfeld's
later account, on January 30, 1969,
a ~pecial prelimütary report on the teratogenicity of 2,4,S-T (was made
available l at a meeting of scientists from the National Institutes of Health with
representatives of the regulatory agencies, Consumer Protection and Environ- ·
~ental Health Services, the National Academy of Sciences, and the chemical
mdustry, attended also by Drs. Phillippe Shubik and Samuel Epsteüt (two
outside scientists) . 12
The meetütg did not result in any action, however. Tbc report was passed on !he National Institute of Environmental Health Sciences, which according
to Sternfeld then spent nine more months conducting "extensive statistical
13
analyses" on the data. (This assertion mystifies us.-Having seen the data, we do
not see how it would be possible for a competent statistician to spend more than
a few days making all reasonable statistical checks for significance of the
Bionetics data. 14
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The Mrak Commission

By 1969 seven years had passed since the publication of Silent Spring, and the
Jack of govemment efforts to tighten the regulation of pesticide use had beconte
obvious. As a result pressure from environmental groups began to mount,
stimulating in turn increased resistance from the chemical industry and the
political representatives of agriculture. The debate over the banning of DDT
became the principal battleground, and the next development in our story of
2,4,S·T was triggered by an incident in that fight.
In April 1969 the Food and Drug Administration (FDA) seized 34,000
pounds of froun Lake Michigan coho salmon because the fish contained in their
fat higher levels of DDT than the limits set by the FDA for meat. This action
angered the Republican govemors of the states adjoining Lake Michigan as well
as Republican House Minority Leader Gerald Ford (Mich.), in whose district the
hapless salmon shipper resided. In response to the protests of these important
gentlemen and to the rising level of controversy about pesticides in general,
Secretary of Health, Educatioi1, and Welfare Robert Finch immediately set up a
Commission on Pesticides and Their Relationship to Environmental Health. (The
commission became known popularly as the Mrak Commission after its chairman
Dr. Emil Mrak, Chancellor Emeritus of the University of Califomia at Davis.) 15
The Mrak Commission set up in turn various panels, one of which, the teratology
panel, was concemed with assessing the dangers of birth defects resulting from ·
human exposure to various pesticides.
In August 1969-more than three years after Bionetics Research Laboratories
had first reported to the govemment that 2,4,S-T was teratogenic-the
teratology panel of the Mrak Commission asked for Bionetics' findings. The
request was refused on the grounds that the analysis was not yet complete. 16 On
September 24, the panel was finally given the desired information. According to
the cochairman of the panel, Dr. Samuel Epstein, this was accomplished "by
pulling teeth." 17 On the basis of Bionetics' fmdings, the teratology panel of the
Mrak Commission later recommended in its report that use of 2,4,S·T and a
number of other pesticides which had been shown to be teratogenic "be
immediately restricted to prevent risk of human exposure. " 111
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report to a friend, a graduate student in biol
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.
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.
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.
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the Bionetics fmdin
"
.
.
e announced that, because of
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2,4,S-T.••• The actions taken will
fi
killmg chenucal,
. assur~ sa ety of the public while further
evidence is being sought „24 Th
follows:
.
e maJor actions announced by DuBridge were as

e~rao~~ry

b~rth

w::ai:~~e::w;~;:.;::e; :c,u;intg

u

'

1

Gover!~ri: ~~o::~~~d t~:e:;f ;~ti:s ::e~~i~g.

.
.
The Department of Agriculture will cancel
food crops effective January 1 1970
1 registrah~ns of 2,4,S-T for use on
Administration has found a hasis for e~t::,~~'~Y tha! tune the Food and Drug
foods. . . .
.....ung a sa.e legal tolerance in and on
The Departments of Agriculture and Int .
.
enor will stop use in their own
programs of 2 4 s T ·
otherwise reach,~a~. m populated areas or where residues from use could
The Department of Defense will restri t h
ftom the population.2s
c t e use of 2,4,S-T to areas remote
On December S, the Mrak commission report was reJeased.26

Dow Chemical Counterattacks
The Bionetics Report Becomes Public
lt is not clear how long the Bionetics results and the Mrak Commission
recommendations would have remained secret had it not been for Anita
Johnson, who worked with a group· sponsored by consumer advocate Ralph
Nader studying the food regulation activities of the FDA during the summer of
1969. In going through FDA files, Miss Johnson happened upon a copy of the
preliminary report of the Bionetics fmdings. In September she mentioned the

The Department of the Inte ·
· d
DuBridge, terrninatin the nor carne out the ~ommitment made for it by
1970 h
. g
use of 2,4,S-T under lts controJ.27 By January J
' owever, ne1ther the Department of A . ul
'
Defense had acted to restrict the use of 2 4,5 r~c ~ur~ ~or the Department of
Vietnam. In response to in . .
' • m e. n~ted States or in South
stating that it
qumes both departments JUStlfied their inaction by
now appeared probable that a
t ·
chlorodibenzoparadioxin, commonly kn
"d" c_o~. a.rrunant-2,3,7,8-tetra·
2,4,S-T itself, had caused the terato;:

:~fec:;:;~:: ~otth~e ;~e=:~~
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tests. Therefore, the argument went, if the manufacturers changed their
production techniques to minimiu this impurity, continued use of 2,4,S-T
would be acceptable. This thesis with which the Departments of Agriculture and
Defense justified their inaction bad been pul forward by the Dow Chemical
Company, one ofthe major manufacturers of2,4,5-T.
· The Dow counteroffensive was organiud by Dr. Julius E. Johnson, Dow Vice
President and Director of Research and a member of the Mrak Commission.
(Such conflict-of-interest situations are not uncommon on govemment advisory
committees.) On November 7 he had presented the dioxin theory to the
Commission, but was unable to influence its conclusion that 2,4,S-T is a
teratogen. Johnson then met on November 25 with officials of the National
Cancer Institute and made arrangements for Dow to conduct a new study of the
teratogenicity of 2,4,S-T for the NCI with a sample containing much less dioxin
than that used by Bionetics. On December 1 he met with DuBridge and
informed him of this agreement.29
On January 12, 1970, six weeks after designing the study, Dow communicated its findin~ to the Department of Health, Education, and Welfare (HEW)
and the Department of Agriculture, claiming confirmation of its contention that
"purified" 2,4,5-T does not cause birth defects. This claim stimulated scientists
at both the Food and Drug Administration and the National Institutes ofHealth
to undertake their own tests of the Dow theory .30
On February 24 the results of the government studies were presented in a
meeting at the Food and Drug Administration.31 Contrary to the Dow results,
the govemment studies showed that even purified 2,4,5-T was as potent a
teratogen as thalidomide, a sedative whose use by pregnant women in Europe in
the period 1954-1962 resulted in the birth of thousands of children lacking
complete anns and le~. (The dioxin impurity was found tobe up to 100,000
times more potent,. however. Since the Bionetics sample contained about 30
parts per million dioxin, the effects of the dioxin and those of the 2,4,5-T which
it contained were probably roughly comparable.) Tue discrepancy between
Dow's and the govemment's tests was subsequently partially explained by the
facts that: (1) the Dow experimenters administered dosages of 2,4,5-T consider·
ably smaller than those used in the government tests and in most of the
Bionetics tests, and (2) Oow scientists had redefined for their own purposes the
meaning of the term teratogenic to exclude certain effects which the government
scientists considered tobe birth defects.31
lt should be noted that it took the govemment and Dow scientists only six
weeks each to execute experiments designed to test the theory which Dow had
put forward in defense of continued use of 2,4,5-T. These tests were essentially
identical to the Bionetics study, the completion of which bad be1=n delayed more
than three years by the sponsoring governmental agency after the preliminary
results bad given evidence of a potentially serious public health hazard. lt is
hard to imagine better evidence that the govemment bad dragged its feet on the
Bionetics results than the almost unseemly haste with which it moved when the
possibility was raised that the suspected chemical might be exonerated.
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The Congressional Investigation
Both the Departments of Agriculture and Defense clung to the Dow theory fi
after it had been deflated •. And the Wlüte House dis la ed
inclmation to galvanize them into action.
p y
In February 1970, Representative Richard McCarthy {D-N y) a 1 ad"
op~den~ of ~e use of chemical and biological warfare techniq.~ ~ote eto thmeg
e51 ent s SClence adviso asJcin him
•
·
r
g
why the govemment's commitment to
restnct 2,4,5-T by January l had not been honored. DuBridge replied:

:!

so~e ~eeks

Pr
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f,
actions that were planned to be talc::~ ret::d t~ was ~ Statement of the
Govemment in relation to the 2 4 S-T lt Y
wn~us .umts of the Federal
the simple reason that statuto~ :CS~nsi~ n~t a thduective t.o. the agencies for
Y or eae decwons rests in the
separate agencies.33
Representative McCarthy•s reception of this explanati
somewhat skepticaJ:
on was understandably
This is obviously a retreat from the position taken by the White H
October 29. As 1 read the statement at that time 1·1
• th ~
~use ~n
that the depart
t iU d
was m e iorm of a duect1ve
~ such.and such, now we f'lnd that the White House is
backin off fro1::n s. w
agenci!s.
this and JS saymg that the statutory authority rests with the

ult!!ia:e:~:ri:e0~1:tt~!~ :::~~~34of the United States has authority-the
Du~d th~ ~e

day {February 10) that Representative McCarthy received
n ge s ~tter, Senator Philip Hart (D.-Mich.) announced that he
conduhctldheann~ on the status of 2,4,5-T. Senator Hart's two days of he:::Oui:!
were e on April 7 and l Tbis ubli
t:r
d . . trati
.
• . p
c exposure appears to have stined the
on out of its paralysis once again. On the second da f h .
a ßllJlls
y o eannp.
Surgeon General Steinfeld be°"'n his testimony Wl"th th
-·
e announcement that
new information reported to HEW on M d
.
2,4,5-T and its contaminant di .
on ay, April 13, 1970, indicates that
unbom animals N 1
oxms may produce abnonnal development in
injected at high do;:r. yt pure 2,~,5-Talwas reported to cause birth defects when
m o expenment pregnant mice, but not in rats.lS

s

:~~~~ apparently

trying to give the appearance of efficiency by saying
only leamed of the teratogenicity of2,4,S-T two days before. In
fact, as we have already noted these results had been
rt d
.
·thin HEW),
repo e at a meetmg at
the FDA (an agenc
h
Y W1
on February 24. {The rat experiment to which
e ~eferred w~s that by Dow, the experiment on mice by the National
Institute of Enmonmental Health Sciences Steinti ld d.d
.
.
•
e
l not mention an expenment done .th hams
tersattheFDA,whichhadalsoshownthatpurified2 4 S-T
b. Wl
~~s ~ defects.) lt is also of interest that the government experimen; ~ich
t~emfeld ~ited-that done by injection of mice with 2,4,S-T-was identical with
e expenment done at Bionetics nearly Cour 'years before and labeled as being
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own words)
oun
.
r certain stgru·ficance by the govemment because (in Steinfeld's
''the 2 4,S-T bad not been fed".
·
· bis ''new ...
i„fiormation •• Steinfeld proceeded to announce
'
•
T
After announcmg
the restrictions which the govemment was imposing on the use of 2,4,S- as 1
result: He announced
·
·
by Agn·cutture of the registrations of the liquid
the immediate suspension
d f
·
d kill
2 4 s-T for use around the home an or
formulations of the wee
er• • • '. h b k
The Department of
registered uses on lakes, ponds, _and ditc
a~ s.. :uquid-formulations of
Agriculture intends to cancel registered uses o non
t·
f0
2 4 s-T around the home and on all food crops for human ~~P ion.. · · ~
~hlch it is presently registered..•. These actions do not eliminate re~ere f
uses of 2,4,S-T for control of weed ~d brush on range, pasture, forests, nghts o
way and other non-agricultural land.
The im act of this announcement was less dramatic than it might ~ound. Tue
unaffec~ed category of uses comprised about 75 percent of ~omest1c usage ~f
,s-T 31 As for the "restrictions" on the remaining domest1c uses, the public
24
a:inoun~ment did not make clear the significanc~ of the di.stinc~ion.~etween the
terms "suspension of registration" and „cancellat1on of reg1strat1on. „ .
d
Surely a majority of citizens bearing the announcement that the rer:;t;re d
uses of non-liquid formulations of 2,4,5-T around the bome and on a otho
·on" bad been "canceled" would come to e
crops for h uman consumpti
b ·
conclusion that they need no longer worry about pregnant women eing
d t 0 2 4,S-T in their food or from weed killers applied to lawns. In f~ct,
~xpose „ ' cellation" permits the use of pesticides until the cberrucal
c:;e:~s
exhausted a lengthy administrative appeal pro~dure. Onl~ those
p
f 2 4,5-T for which tbe registration bad been suspended were
u;;:~e~y affected since "suspension" bad the effect of outlawing these uses
of .:e pesticide until' the manufacturer could establish that they were ~fe. Tue
eh ice between ~·suspension" and "cancellation" was made by the Agnculture
Deopartment according to whether or not, in its judgment, a use of 2,4,5-T was
n31l
"imminent hazard to the public.
an Another consequence of the administration's public disavowal of the Do~
taminant theory was that, on April 15, the Defense Departme~t announce
:~t Deputy Secretary of Defense David Packard bad "temporaril~.:;ispended
the use of 2,4,5-T for military operations pending further evaluation.

::n

=

The PSAC Review
One of the witnesses whom Senator Hart invited to appear at his hearin~s. on the

Effects of 2,4,5-T on Man and the Environment was ~e governme~t oft!c1al_ who
bad füst made the Bionetics results public-Lee DuBndge, the ~resident s sc1e~~
advisor. Instead of appearing in person, however, DuBndge sent a bne
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statement. The only new information which it contalned was that, following his
hurried announcement in October 1969 of government restrictions on the use of
2,4,5-T, Dußridge bad appointed a panel of scientists under the President's Science
Advisory Committee (PSAC) ''to review all tbat is known about 2,4,5-T.''40The
statement continued: "This panel has prepared a report on the subject which 1
expect to make available within a few weeks.'"'1
In fact, it was more than a year later before DuBridge's successor, Edward
David, Jr., released the Report on 2,4,5-T-and then only after revelations by a
group of independent scientists of the destruction resulting from the defoliation
program in Vietnam bad forced termination of the program in December 1970.
The discussion in the PSAC report of the risks and benefits of domestic 2,4,5-T
use seems reasonably objective-although critics have pointed out some crucial
omissions.42 Tue discussion of the use of 2,4,5-T in the South Vietnam
defoliation program can only be characterized as a "whitewash.''
The report discussed three aspects of the defoliation program: its military
usefulness; the maximum possible amount of exposure of pregnant South
Vietnamese women to 2,4,5-T and the possible teratogenic consequences of that
exposure;and the ecological impact ofthe defoliation program.
The entire discussion of the military usefulness of the defoliation program
was devoted to excerpts from testimony in which Rear Admiral W. E. Lemos
bad defended the program before a Congressional committ.ee. The excerptswhich consist almost entirely of anecdotes concerningimprovements in security in
a few local areas as a result of the defoliation programs-seem almost irrelevant
on the scale of justification required for a program which resulted in the
defoliation of almost 10 percent of South Vietnam.43 The report does not
even mention the political impact in Vietnam of the defoliation program.
Regarding the possibility that use of 2,4,S-T bad caused birth defects in
Vietnam, the report dismissed what evidence there was with a sentence:
The lack of accurate epidemiological data on the incidence and kinds of birth
defects in the Vietnamese population before or since the military use of
defoliants precludes any estimate as to whether an increase in birth defects has
occurred.44
The panel did not recommend that an attempt be made to collect such data.
This initiative was taken later by independent scientists under the auspices of the
· American Association for the Advancement of Science. (See Chapter 11.) The
panel then tumed to theoretical "calculations of potential human exposures
from sources such as drinking water or direct fall-out.'' From these calculations
the panel concluded that the exposure of pregnant women to 2,4,S-T through
their food or water could approach the levels at which birth defects had been
caused in mice and rats. Each time it arrived at such a conchision the panel
quickly retreated, however; emphasizing how improbable it was for any
individual to have suffered such an exposure. No mention was made of the
possibility that birth defects in humans might be caused at lower levels of
exposure than in rodents. (After the thalidomide disaster, it had been learned
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that the teratogenetic effect of equal proportions of thalidomide is 100 times
·greater on humans than on rats and 700 times greater than on hamsters.45 )
Finally, turning to the discussion in the report of the ecological impact of the
defoliation program in South Vietnam, we fmd-nothing. Under the chapter
heading „Some Ecological Effects" we fmd a listing of almost trivial items, such
as that "when cottontail rabbits were given a choice of either 2,4,5-T treated
vegetation or untreated, the rabbits consumed alrnost none of the treated
vegetation"46; but we find not a single mention of the ecological impact of the
defoliation and partial destruction of one-third of South Vietnam's jungle and
the complete destruction of more than 20 percent of South Vietnam's mangrove
forests by defoliation.
How can one account for the bias of the PSAC report on the subject of
defoliation? One observer interview.ed by the Washington correspondent of
Nature magazine offered the explanation that "it was not the habit of PSAC to
buck the Joint Chiefs of Staff, at least not under DUBridge."47 Whatever the true
ex~lanation, the PSAC report on 2,4,5-T is further evidence of the decline of
PSAC following the contemptuous treatment given its advice on the deployment
of the Sentinel antiballistic missile system in 1967.

The Advisory Committee on the Chemical Companies• Appeal
Tue decision of the Agriculture Department to „cancel" rather than "suspend"
ihe registration of 2,4,5-T for use on food crops was appealed by two of the
manufacturers of 2,4,5-T, Dow Chemical and Hercules Corporation.48 Tue
appeal procedure required yet another advisory committee, appointed from a list
of scientists provided by the National Academy of Sciences (NAS). (Tue NAS
acted with apparent lack of concem for conßict of interest, including on its list
of nominees one employee each of Dow Chemical and Monsanto, two of the
three American chemical companies manufacturing 2,4,5-T .49 ) When the advisory
committee fmally reported its recommendations on May 7, 1971, it was not to
the Secretary of Agriculture but instead to the Administrator of the newly
created· Environmental Protection Agency (EPA), which had taken over the
responsibility for registering pesticides. The advisory committee report gave
2,4,5-T a clean bill of health-provided that the dioxin contamination was
reduced to specified low levels.
One member of the advisory committee, Theodore Sterling, an Assistant
Professor of Biostatistics at Washington University in St. Louis, disagreed and
ftled a minority report. Sterling agreed that it had not been established that
2,4,5-T was a public health hazard, but he also feit that it was premature to
exonerate the chemical. He therefore concluded:
The Surgeon General was justified in feeling that a prudent course of action
must be based on the decision that exposure to this herbicide may present an
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immin~nt hazard to women of child-bearing age. Hence, we (the advisory

comm1ttee) can only recommend that the registration of 2,4,5-T be suspended
and/or cancelled for use around the home, recreation areas, and similar sites and
on al~ crops intended for human consumption. However, use of 2,4,S-T may be
perm1tted under certain conditions for uses in forestation and rights of way. 50
Sterling's dissent had no impact within the EPA. Staff scientists reviewed the
report and appear to have endorsed the conclusions of the majority.

The EPA Advisory Report is Leaked
EPA Administrator William Ruckelshaus presumably would have implemented
the advisory committee's recommendations in due course if the report had not
been leaked to outside scientists, some of whom found themselves in much
closer accord with Sterling's conclusions than with those of the committee's
majority. On July 14, 1971, a group of these scientists organized by the
Committee for Environmental Information and Ralph Nader's Center for the
Study of Responsive. Law held a news conference in Washington, D.C., in which
they presented criticisms of the advisory report substantially the same as
·
Sterling's.51
This time the EPA administration apparently heard the criticisms for it
re~po~de~ by turning for advice to scientists outside the agency-notably to
Sctent~sts m the F ood and Drug Administration who bad conducted many of the
expenments on the teratogenicity of 2,4,5-T. (lt should be noted that, while the
Agriculture Department-EPA advisory committee had not consulted these
scientists, it had consulted with spokesmen for the manufacturers of 2,4,5-T.
Tue advisory committee had even been presented with the results of a new study
commissioned from the Bionetics Research Laboratories by one of the
petitioners, the Hercules Corporation. This new study, represented as a
r~plication of the ~rigin~ Bionetics study using purified 2,4,5-T, reported no
buth .~e~ects.. An mvesttgation revealed an "error," however: in its "repeat
study B1onettcs had used dosages of 2,4,5-T more than ten times smaller than
those used in the original experiment.~ Following these consultations,
Ruckelshaus decided to reject the advisory committee report and to go on to the
next stage of the appeals procedure: public hearings.53 At the time of this writing
the hearings-after being delayed by a Dow Chernical Company lawsuit for two
54
years -are scheduled to begin in April 1974.
Thus we see how, more than ten years after Rachel Carson's first warning and
five years after the first Bionetics report on the teratogenicity of 2,4,5-T, after
the Mrak Commission report, the PSAC panel report, and the EPA advisory
committee report, the government was still asking for advice as to what
measures, if any, it should take to restrict 2,4,5-T. Meanwhile, the chemical
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th eh .ca1 to whomever would buy it. lt should
companies continued to sell e ei;,1
d on 2 4 ,s.T, this chemical was only
also be noted that, althougb deb~teb °:~ tics the small sample of pesticides
one of ten found to be teratogen1c y ione
that it tested. Hence the title-0f our chapter.
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CHAPTER 7

The Politician's Helper
Legitimizing the
Cyclamates Decision

0

It is discouraging to find such conduct among public officials at the very
time we are trying to impress upon our
young people the importance of law and
order.
-Representative L. H. Fountain
on releasing the report of
his subcommittee on federal
regulation of cyclamate
sweeteners. 1

Advisory reports can be suppressed when their results are unwelcome or they
can be commissioned as alternatives to facing up to unpleasant decisions, but at
least the reports themselves are potentially useful if they get into the right
hands-or are they? The case of the Medical Advisory Committee on Cyclamates
illustrates dramatically that the advisory system itself can easily be corrupted. In
this case, a government official who apparently wanted to give a political
decision the appearance of technical legitimacy put together a committee of
"experts" who obediently found reasons ·to tell him-and the public-what he
wanted to hear.
Cyclamates were first used commercially as an artificial sweetener of foods in
the early 1950s-primarily in special diets for the treatment of such conditions
as diabetes. But in the 1960s their use became much more widespread, as the
food industry conducted massive TV advertising campaigns extolling "diet"
foods and soft drinks while panning over the contours of beautiful slim women.
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d n1 .
b 18 1969 this commercial success story was sud e. y 1eopardi!;. ~:~~rte~inch, Sec:etary of Health, Education, and Welfare, called a press
conference and announced:
1 am today ordering that the artificial sweetener, cycl~rnate, be removed from
· d as safe for use m foods.
the list of substances generally recogntte
. als discloscd the presence
Recent experiments conductfetd o:h~~o~n:~.::: been subjected to strong
of malignant bladder tumors a er .
.
f
2
dose levels of cyclamates for long penods.
The findings of these experiments form the baSl.S of my ac ion.
But Finch added that cyclamate-sweetened foods nevertheless would still be
available.
. the total disappearance from the marketplace of soft
My order does not reqwre
. .
clamates
drinks, foods, and no~pres~ptio~od.:~v=~:::~:SOns who~ health depends
These products will con mdue dical care for such conditions as diabetes and
upon them, such as those un er me
"

ob;si!~~ect

that in the futurc ~h~se 3products will be labeled as drugs to be
consumed on the advice of a phys1C1an.
Tue facts seem clear from the Secretary's statement: a new and u~e~pected
r had been discovered, and the government had mo~ed de~1siv~ly. to
dange th ublic from that danger. Tue government was 1ust domg 1ts 1ob

:~~~~!inge~0~0~;o~;~::a:~ ~::~~~:;: :odd ~~~l~~:e!1;k ~~:.:

reguo:!ment teils a much more complex story, however. In ~is chapter we
::estigate the rote played by outside advisors in the pr~~ss ~ach (1) l~d ~e

fe~ral

a::~odd a~n:ar~!'1:u!:1;::~st;::~· lt;5~-~~~

responsible
a:cy
cyclarnates ~Se'Ge1;:ry :inch to conclude in 1969 that the benefits to "persons
(2) prompte
cre ds
them" outweighed the risks; and (3) led the
whose health depen ::c:tion, and Welfare (HEW} to reverse this decision a
clamates entirely after most of the cyclamateDepartment of Health, .
o! !re shelves andin warehouses in October 1969 had
year latedr,fifmallda~~anrundy
sweetene oo u.,..
been sold.

The Food and Drug Administration and the
National Academy of Sciences
Tue use of cyclarnates as a food additive became established ~ an era whden such
th b fit f the doubt In the early fiftaes the bur en was
.
c~ei;;::~~:;r:nr~:ig ~d=~:st~ation (FDA} to prove that food additives wer~
~nsafe in order to force their withdrawal from use. But the agency was no
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looking for fights with the food industry. Unless there were blatant adverso
health effects from a food additive, the FDA was inclined to look the other way,
This is what happened with cyclamates.
In 1958, with passage of the Food Additives Amendment to the Federal
Food, Drug, and Cosmetics Act 1 manufacturen of food additives were required
to prove to the FDA that their products were safe-unless a f ood additive was
generally recognized, among experts qualified by scientific training and
experience to evaluate its safety, as having. been adequately shown through
scientific procedures (or in the case of a substance used in food prior to January
1. 1958, through eitber scientific procedures or expericnce based on common
use in foods) to be safe under tbe conditions of its intended use.4
This exemption led to the compilation by the FDA of a ''Generally Recognized
as Safe" (GRAS) list of food additives.
Tue advice that the FDA had received from the Food and Nutrition Board of
the National Academy of Sciences' National Research Council (NAS-NRC)
would not appear to imply that cyclamates were generally recognized as safe.
Tue Board's 1954 advisory report concludes:
·
The Board iS impressed with the fact that cyclamate has pbysiologic activity
in addition to its sweetening effect, that there is no pcolonged experience witb
its use, and that little is known of the results of its continued ingestion in large
amounts in a variety of situations in individuals of all ages and states of health.
The priority of public welfarc over all other considerations precludes, tberefore,
the uncontrolled distribution of foodstuffs containing cyclamate.5
But the FDA decided that a careful look at the health effects of cyclamates was
not required and included cyclamates on the "Generally Recognized as Safe"
(GRAS) list along with sev~ral huadred other food ·additives and common
·
household seasonin~.
Tue food industry bad a strong economic incentive to max.imize its use of
cyclamates: cyclamates provide sweetening power at about one-tenth the price
of sugar, and the label "diet drink" or "diet food" had obvious appeal to
weight-conscious Americans. Tue FDA's action in placing cyclamates in the same
category of safety as sugar, salt, and comstarch was understood by the industry
as permission to go full speed ahead. Tue advertising men were unleashed, and
national consumption of cyclamates skyrocketed from about 1 million pounds
in 1958 to about 17 million pounds in 1968.6
Tue FDA was somewhat taken aback by this tremendous increase in the use
of cyclamates. In 1962 the NAS-NRC Food and Nutrition Board was asked to
look once again into the safety of cyclamates. Tue conclusion of its report was
the same as before.
The priority of public welfare over all other considerations precludes, tberefore,
the uncontrolled distribution of foodstuffs containing cyclamate. 7
The report added:

90

Advising or Legitimizing,

lt is emphasized strongly that the availability and consumption of artificially
sweetened foodstuffs have no direct influence on body weight, nor are the
foodstuffs in question of any importance in weight reducing programs except as
they are used in feeding regimens in which the total energy intake is supervised
and controlled.8
11üs statement reflected evidence that cyclamates may actually be an appetite
stimulant11 and, of course, directly contradicted the claims then being made in
the massive advertising campaigns promoting the consumption of cyclamate·
sweetened foods and drinks.
Although the new NAS-NRC report did not cause the FDA to remove
cyclamates from the GRAS list, it has been credited with stimulating research
into the possible adverse effects of cyclamates. 10 As the 1960s went on, this
research turned up increasing evidence for a long list of serious side effects
associated with cyclamates use, ranging from major changes in the actions of
dru~ in the presence of cyclamates to growth retardation, liver damage,
chromosomal damage, and birth defects.11
In 1968 the FDA repeated its ritual of asking the NAS-NRC for a review of
the safety of cyclamates. Once again the ritual response came back that "totally
unrestricted use of the cyclamates is not warranted at this time. " 12 lt was now
fourteen years since the FDA bad ftrst received this warning, and the scientific
evidence for adverse effects bad mounted to the extent where there was
considerable concem about cyclamates in the medical and scientific divisions of
the FDA. Congressional staffers investigating in 1970 tumed up a number of
intemal memoranda dating from late 1968 urging higher-ups to take cyclamates
off of the GRAS list.13 Foods and drinks containing cyclamates bad become a
billion-dollar-a-year business,14 however, and the FDA brass apparently relished
less than ever the prospect of the bruising confrontation with industry which
would have developed if an attempt had been made at that time to remove
cyclamates from the GRAS list. As one intemal FDA memorandum stated in
September 1967:
We cannot say today that the cyclamates are generally recognized as safe;
however, removing them from the GRAS List and establishing tolerances in soft
drinks, et cetera, will produce difficult problems. 15
Tue Congressional subcommittee which in 1970 investigated the handling
of the cyclamates affair summarized the situation as it stood before October
1969 as follows:
lt was evident at least as early as 1966 that there was a genuine difference of
opinion among qualified experts as to the safety of cyclamate sweeteners.
Consequently, FDA bad an obligation at that time to remove cyclamates from
the GRAS List, to declare them to be a "food additive" within the statutory
definition, and to ban their use until industry bad established their safety. But
despite the mounting evidence in the ensuing years, FD,\ did not act. 16

Legititnizing the Cyclamates Decision

91

The Sugar Research Foundation and the
Delaney A mendment

~ction w_as finally forced in October 1969 by an initiative from within the food
~dustry 1tself. The sugar industry had not enjoyed seeing cyclamates taking over
lts mark~t and had funded research on the side effects of this food additive .
throu~ ats Sugar Research Foundation. The research eventually led to the

co~clus1on that cyclamates produce bladder cancer in rats.11 This di

act~vated a. section of the Food Additives Amendment the "Delaney Csclover!,

which speetfies

'

ause,

00 additive shall be deemed to be safe ·r •t · f
·that
1 t tS ound to produce can
h
mgested by man or animal or if it is found after tests w .
~r w en
the evaluation of the safety of food add"f
t . dhich are appr?pnate for
animal. ta
t tves, o m uce cancer m man or

~;t~:~

words the FDA now bad no choice but to ban cyclamates as a food

. Thus ~o~owed the October 1969 announcement made by HEW Secretar

Fmc~ ("'.ithin wh_ose Dep_artment the FDA resides). Finch, a long-term politic~

~ssoc1ate of Pr~Stdent Ntxon, anticipated the cries of anguish from the food
mdustry and dtd the best he could to soften the blow. He romise
cyclamate-sweetened foods and drinks could continue to be s 1: ·r th d that
relabled as "nonprescription drugs" and moved to appropria~e :upe~a:~;
she~ves. He _also promptly accepted the suggestion by the fruit canning indust y
which ha~ JUSt comple~ed its canning season in his home state of California ~;
the deadline for remo~ng foods containing cyclamates from the market be' stpon1 ed seven m~c:1ths. He even went so far as to initiate efforts to repeJ°the
De aney c1ause.

Secretary Finch s Medical Advisory Committee on
Cyclamates

Ha~ng publicly promised that cyclamate-sweetened foods would

·

av~l~ble as nonprescription drugs, Finch found himself in an uncomf~;:::
POSttion. !he FDA-which was legally responsible for the registration of new

~rugs-pomted out that registering these products as drugs would probabl be
Illegal, for drugs are required by law to have been shown by their
t":
y
to be safe d t b l":fi •
manu1acturer
.
an o e e,, ecttve against some disease. But in the words 0 f
an
mternal FDA position paper:
We a~e a~are of no evidence that cyclamate-containing foods are safe or
· · le s we
effecttve m the treatment of obesity or diabetes· Under th e prmc1p
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atrongly adhere to in permitting drugs tobe marketed, these pr~du~s shouldhnot
be allowed on the market. To approve a N~r Drug Applicat1on for t e~
products is not 1upportable medically or legally.

attraction-Chapter One. The discussion quoted extensively from the FDA's files
and was based also on interviews with FDA personnel. An excerpt will indicate
the message:

Finch the advice he wanted:
·
disease it
Although the use of cyclamates is not absolutely necessary 1n any
. •
can be useful in the medical management of individuals with diabetes ~r pat;en~s
in whom weight reduction and control are essential to heal~. Part1cular Y ~n
juvenile patients who have diabetes, where sweets and s~ft drinksf are a s~e;~al
problem, non-nutritive sweetened foods may be an essential part o preven a ive

The dramatic removal of cyclamates from the marketplace was necessary
because the FDA failed to do its job. lt did not heed the frequent early waminp
against the general use of cyclamates made by the scientific community. lt did
not periodically and systematically review the safety of substances on its GRAS
list. lt dismissed or distorted the warnings of its own scientists. Secretary Finch
compounded these failures by ignoring the accumulated doubts about cycla·
mates and minimizing the importance of removing the chemical from the market
rapidly. He did not connect this removal with the legal requirement that all
chemicals must be proved safe before being added to food. He never mentioned
evidence that birth defects and genetic damage that were related to cyclamates
in tests on laboratory animals are a more serious danger than cancer. And he
denied the importance of free scientific inquiry, expression, and interchange
between scientists and the public .••. Dy attempting to avoid, then delaying and
finally distorting .the ban on cyclamates, the FDA and Secretary Finch
undermined confidence in the American Food supply and left the impression
that neither govemment nor industry is primarily concemed with protecting the
public interest.
The impression is quite accurate. 27

. Finch was committed,however. lfhe couldn't get the F~A's blessing,_ then he
would flnd other experts. The Secretary's Medical AdVlSory Commtt;e~
Cyclamates was duly set up. made up in almost e~~ n~bers o
administrators (Finch's subordinates) and outside spec1alists. And ~fter due ·
consideration of the evidence submitted to it by the FDA, the committee gave

therapy.23
The advisory committee also gratuitously informed the Se~retary of ~~ir
su ort on another point. They advised that foods and dnn~ contammg
cy~amates remain available "on a non-prescription drug-labeled basis to be used
.. „24
only on the advice of a phy11cian.
.
Unfortunately for the committee-and the Secretary-this recommen~li:on
was to cause trouble. Not only did it violate comm~~ se~ to put a medicm~
which was ''to be used only on the advice of a phystcian mto the category o
• u· druO!I.
·t also violated the specific requirements of the Federal
nonprescnp on
er• 1
• •
Food, Drug, and Cosmetics Act which defmes a prescnption drug as
•· dru

intended for use by man which because. of its toxicity or other
ti r harmful effect other methods of 1ts use, or other collateral
potentiality o
f "t
is-' not safe for use except under the practitioner
measures necessary or i s use,
2S
licensed by law to administer such drug.
• · uzzling why a committee made up entirely ofM.D.s took a position that it
1• is phave known was indefensible. The only obvious advantage from such a
must
dati"
would accrue to the distributors of cyclamate-sweetened
recommen
on
.
.
foodstuffs, who would be able to continue to deal with th~u cus~omary groa:ry
store outlets.26 But most people would agree that such constderauons are outside
the province of a medical advisory committee.

~ ·

The Congressional lnvestigation
lf it bad not been for a group of "Nader's raiders," the story might have ended
here. In early t 970, a report of a Ralph Nader summer study group on the FDA
. The Chemical Feast by James S. Turner. A study of the
was released ·
.
h b k' fi t ed
background of Secretary Finch's cyclamates decis1on was t e oo s ea ur

The charges contained in The Chemical Feast helped bring about a
Congressional investigation of the FDA's handling of the cyclamates affair by
the lntergovemmental Relations Subcommittee of the House Committee on
Govemment Operations. The subcommittee is headed by conservative North
Carolina Democratic Representative L. H. Fountain. The staff of Fountain's
subcommittee did a thorough study of the FDA's records relating to the matter
and explored a number of aspects of the affair which the Nader report had failed
to develop-the rote of· the Secretary's Medical Advisory Committee on
Cyclamates in particular.
,
When newly appointed FDA ·commissioner Edwards came before the
subcommittee, Congressman Fountain did not mince words:
1 believe that this subcommittee can, within the limitations of time and staff,
render a public service in reminding you, Dr. Edwards, and your associates, that
the role of FDA is to enforce the [Food, Drug, and Cosmetic) act fully and
effectively. All of the sections of the law are important, and Congress did not,
and 1 believe does not now want any of them to be put in limbo, as 1 am sure
some people would like. 21

This opening statement was then followed by relentless questioning of Edwards
and bis subordinate administrators by Fountain and two members of his
subcommittee staff, Gilbert Goldhammer and Dr. Delphis Goldberg. Memoran·
dum after memorandum from the FDA files and addressed by FDA 's medical
and scientific staff to its administration were introduced. in these memoranda
the adverse health effects of cyclamates were repeatedly set forth as a basis for
removing cyclamates from the GRAS list. As the documents piled up, Edwards

...
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and bis staff offered an ever weaker defense of the FDA's record, until finall)'
Fountain squeezed this admission from Edwards:
1 think without any question the cyclamates could have been removed from
the GRAS list earlier than they were. 1 am not prepared, Mr. Chairman, to say
specüically when, but 1 think it could have been done considerably sooner than

it was. 29
Tue FDA officials did defend rmch's decision to relabel cyclamate-sweetened
foods as nonprescription drugs, but Fountain's subcommittee was not per·
suaded. In a report to the House based on the hearing record, Finch's role in the
cyclamates affair was described as follows:
The Secretary of Health, Education, and Welfare announced on October 18,
1969, that prohibition of further marketing of cyclamate-containing products as
foods was required by the Delaney Clause. The Secretary announced at the same
time that continued marketing of cyclamate-containing products as non-prescrip·
tion drugs would be permitted. FDA was then called upon to implement this
decision, which the agency sought to do through illegal regulations and
procedures. The basic cyclamate decisions were made in the Secretary's office
despite the fact that responsibility for enforcing the Federal Food, Drug, and
Cosmetic Act had been delegated to the FDA Commissioner. (Emphasis added.) 30

The Medical Advisory Committee Meets Again
Just before the June 1970 Congressional hearing, Finch was replaced as HEW
Secretal}' and appointed Counselor to President Nixon, a position in which he
quickly faded into well-deserved obscurity. And with Finch out of the way,
HEW moved to extract itself from its increasingly untenable position on
cyclamates. Tue way in which this was done was true to form. HEW reconvened
the Medical Advisory Committee and asked it to reconsider the safety and
effectiveness of cyclamates. Tue response to this request was dramatic to say the
least: the committee reversed itself completely. lt explained its change of mind
by citing "new information" on the production of bladder tumors in rats with
doses of cyclamates comparable (relative to body weight) to those consumed by
heavy cyclamate users. Tbc committee added that
the literature provided to the group does not contain acceptable evidence that.
cyclamate has been demonstrated to be efficacious in the treatment or control
31
of diabetes or obesity.
Tue committee offered no explanation for this direct contradiction of' its
previous assertion that cyclamate-sweetened foods may be an essential part of
preventative therapy with juvenile diabetics. Cyclamates were thereupon totally
banned.
Representative Fountain was not through, however. His subcommittee staff
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~vestigated the matter again and established that the evidence which bad been

cited by the Medical Advisory Committee as „new" bad in ~ t l d b
referred t . .
. . al
32
,ac a rea y een
0 m its o~gm, report.
be
Indeed, little bad changed in the interVal
tween the Comm1ttee s two meetings other than the political pressures on
HEW generat~d by the Fountain subcommittee hearings. Tue subcommittee's
final report did not conceal its disdain at the way in which HEW h d
d·
Medical Advisory Committee:
a use 1ts
HEW
bod
·
which used
had an
Ir outside
d b advisory
.
. Y .t o make recommendat1ons
on matters
a. ~ Y een dec1ded, mvolvmg a basic issue which the advisory bod
was not qualifled to decide.
y

Sec~:t::; :ie ;;~d;o~::r::n:: ~::~~/~=~::.~::n =~~~::~s,

::

cyclamate-contammg
food products would be available m
· the f uture as
non
· ·
·prescnpt1on drugs. In affirming the Secretary's decision the
the
scientific facts that had been considered by FDA's
reachmg a. contrary co~clusion. The advisory group, moreover was not
· ·m
the real
the Iaw permitted
s· ~e~ s announced d~cwon to permit continued marketing of cyclamates.
. ~- r Y, the reconvenmg of the Medical Advisory group served no valid
~ientif1c purpose after the subcommittee•s hearings had spotlighted FDA •
illegal cyclam~te regulations. The evidence on which the panel reverse4 its earlie:
recommen~at1ons was known and available to the group when it was orioinally
convened.
.....

~me

~e:::ierm~~

r!~~~t::~ ~n

mue-~hether

impl~mentatio~':1::~!

HEW ~esponded in kind by issuing ~ press release which claimed to rebut the
''its [the subcommittee
report s] „34
mterpretation
of
the
facts
and
the
Iaw
m· this ms
· tance are
Wh
.
err:neous:
en Fo°?t3:"1 ~equested Dr. Edwards to explain in person to the
su co~ttee the error m 1ts mterpretation, however, Edwards put 00 a rather
pathetic performance.35
Tue prostitution of the advisory committee system in this case is obvious and
needs no further comment. Another point worth noting however is the
remarkable ineffectuality of the NAS-NRC Food and Nutrltion ßoa:d in its
fodu~eenkyears of ~dvisin~ on the cyclamate~ issue. lt makes one wonder why such
a VlSors eep conung qu1etly back.
Congr~SSlo~l report. and concluded by stating that
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PART III
Responsibilities of Science
Advisors in a Derrwcracy
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The argument given .•• ia that the Preaident ia
entitled to the beat acientific advice available, and
that any advice given to him ia a peraonal aervice
which muat remain confidential. Thi• might be
persuaaive if the Preaident were king. However, in
our society there ia a higher priority: it il that the
. citizcn mwt have the beat acientific advice.
-Charles Schwartz
(in The Nation,
June 22, 1970)
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CHAPTER 8

The Advisor's Dilemma

\

l have a feeling that a lot of them aee
me with a lcind of horror-not juat
anger, but with an awe of the aort you 'd
have for an aatronaut who atepped out
of that capade and cut hia umbUical
cord and juat (loated oft into apace and
had become weightleu, drifting in a
blaclc void, becauae he cut himaelf oft
from the capaule and from NASA, and
the U.S. government, and the U.S.
budget that aupport1 that · entire 91·
tem.• ••
l thinlc four-year-old• luwe fantaaie•
like that • •• of what the world would
be like when the mother went away.
And thf mother il the U.S. Executiue
Brunch.

-Daniel Ellsberg deacribing the
reactions of bis colleagues
at the Rand Corporation
alter he made public the
"Pentagon Papen"

Tbc executive branch's science advisory establishment makes many essential
contributions to thc cffectiveness of policy making. lt is also obvious from our
case studies, however, that administration officials have leamed to use the
advisory establishment to mislead the public and Congress about the technical
bases of executive decisions. In any particular case the advisor must therefore
decide whether he is being asked to advise or to "legitimiz.e." But what then? If
he refuses to participate in a system which is being used to mislead the public, he
will also be refusing to give bis govemment the benefit of bis advice. Such is the
advisor's dilernma.
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Responslbilities of Science Advisors In a Democracy

One deceptively easy resolution of this dilemma would appear to be for an
advisor to say to bimself: "I will give the administration the best advice that 1
can concerning technical considerations. Then, lf 1 find that executive
spokesmen start misleading the public about these considerations, 1 will give the
public directly the benefit of my knowledge and experience."
Unfortunately; things are not quite so simple, because executive officials do
not in general fmd such behavior acceptable. Advisors, like permanent
govemment employees, are expected to be loyal and to abide quietly by fmal
executive decisions, or eise to "get off the team."
When an advisor decides to "go public" he is aware that he may very weil at
the same time be sacrlflcing his future access to the corridors of power and the
sources of inside information. Since there are, in the füst place, few advisors
willing forcefully to . present an unwelcome point of view to important
govemment decision makers, an advisor can legitimately be concemed that his
replacement by a "yes man" may in the long run outweigh any benefit the
public might derive from his setting the public record straight on a particular
issue. When concem about loss of future effectiveness within the executive
branch is combined with the considerable doubt that most advisors have about
the effectiveness of speaking out, it is not surprising that it is so extraordinarily
iare that advisors "go public."
There are also strong social and psychological pressures operafing against
''going public." The high-level government advisor has typically undergone a
long process of "socialization" in Washington during his slow climb up through
the hierarchy of advisory committees. His self-esteem, not to mention
his .position in bis organization and in the eyes of bis colle3gues, may
not be unrelated to his advisory activities and his association with men in
power.2
lt is becorning more and more clear, however, that to the extent that the
administration can succeed in keeping unfavorable information quiet and the
public confused, the public welfare can be sacrificed with impunity to
bureaucratic convenience and private gain. Thus advisors who keep their
information and analyses confidential in the interests of preserving their
"effectiveness" may fmd that very effectiveness decreasing as a poorly informed
and uncertain Congress and public become less and less able to call the
administration to account for irresponsible actions.
There is no consensus within the scientific community as to how the advisor's
dilemma should be resolved. In fact, there has been very little discussion at all
within the scientific community of the issues involved. Lack of such discussion
leaves scientists unprepared when they become advisors and fmd themselves
confronted with difficult and unfamiliar decisions, often in an atmosphere of
great pressure. lt is no wonder that under these circumstances advisors fmd
themselves looking for guidance to the experienced govemment officials whom
they advise and adopting rather uncritically the code of confidentiality and team
spirit to whic~ these officials themselves adhere.
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Arguments Supporting the Confidential
Advisory Relationship

:::i;~:~sider a few ofthe arguments which, by and large, the advisors adopt as
1.

..

~:e re~tionsh_ip

between a 1cientific advi1or and the government of/icial
ohm. el. adv11e1 ihould be con/idential. /ult a1 ir thai between a /awver .
and 11 c ient.
~

d ~s analogy compares a scientist or engineer who provides information and
a vtce ~o the g~vemment-presumably with the intention ofhelping brin forth
an ~ptunal po~cy for the country as a whole-with the private lawyer Jred to
deVJSe the optimal strategy in presenting his client's case If we fi ll
this
analogy througb ·1
uld
·
o ow
• 1 wo
appear that the executive branch sees itself in
adversary r~lationship with Congress and the public. The fact that one side in ~:
confrontahon has a near-monopoly on the "lawye " ( .
d .
becomes quite disquieting.
rs sc1ence a vtsors) then

I~ ~

unfortunate !113t the ethical principles proposed for advisors b

exec~~ve-branc:J1 agenc1es have more in common with the ethics of lawyers an~

phyS1c1~s, wh1~ stress. the protection of the client, than· with the etbics of
responSJble public officials or public health officers for whom th
a1
welfa~e must be the primary concem. Science advisors' who are conce~:;:~
qu~stlons of the national interest, should also owe tlaeir first loyalty to the
nation ~ ~ whole ~~ to fundamental democratic principles, rather than to the
ix:rsonalities. or polic1es of any particular administration. Patteming the ethics of
~ience 8~VJSOrs on those of private lawyers or physicians is therefore
mappropnate.
2.

The

Pr_e1~~ent

ü elected by all the people and has the ultimate

responiibtlit~ [~' making national policy. This leave1 the advi1or with onl

the ~e~pon~1b1l11y o/ seeing that the President and the o/ficiah · h ~
11
admm11trat1on are weil in/ormed.
in

In response to the great inequality of activity and inßuence which has
:.evelord among the three branches of our govemment. the popular identifica1on o our form of govemment as democratic has come to depend less on the
~eo~':! checks 11?,d bal~ces and mo_re on the _fact that the President is elected
„ Y
e people. 'W_e might !hus cancature th1s view of our govemment as the
Fo~r-Year Elected-D1ctatorship Theory of Democracy.„ This theory has been
particularly popular ~1;11 the Nixon administration, whose behavior has ·ven
the count?' a most vmd demonstration of the dangers posed by an exec~tive
branch wh1ch feels that it can be held to account only once every four years
. ~at th~. elec~ed-dictatorship idea leaves out entirely is the role of the
m~v1dual c1.hzen m the govemmental process. The ultimate responsibility under
a emocratic govemment always lies with the individual citizen, and the
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government advisor cannot escape bis responsibilities as a citizen. In fact, by
Virtue of bis greater knowledge of the subject on which he advises, the
govemment advisor takes on enlarged responsibilities for the defense of the
public interest in that area. Tue eonfusion of allegiance to the public interest
with allegiance to the President in power indicates a basic lack of understanding
of the meaning of democracy. That this misunderstanding has been shared by so
many science advisors should be a matter of great concern to the scientific
community as a whole.
Such concerns were raised about the long acquiescence of science advisors in
Presidential policies for the Indochina War. Although a number of prominent
scientists may have had private qualms about American actions in Vietnam, they
confmed themselves to producing a secret report, prepared during summer 1966
under the auspices of the "Jason" division of the Institute for Defense Analyses
(IDA). The report argued against the bombing of North Vietnam, not on any
moral grounds, but on the technical grounds of its ineffectiveness.3 Their
criticism of the bombing was largely ignored by the generals-although it appears
to have intluenced Defense Secretary McNamara, who attached its conclusions to
a memorandum to President Johnson opposing the increased bombing of North
vietnam.4 McNamara failed to convince Johnson and subsequently left the
Pentagon. But a related proposal endorsed by the advisors was partially adopted:
an electronically policed barrier along the norther borders of South Vietnam.
The advisors claimed that such a barrier would be more effective than bombing
in choking off the flow of military support to the Vietcong.5 The result was the
"McNarnara Une," which ultimately grew into the military fantasy-nightmare of
the "electronic battlefield.'"' But the bombing went on. One of the leaders of
the Jason summer study told us that he was so embittered by this experience
that he subsequently· resigned from all bis government advisory posts. ''I was a
dupe," he said. "Whatever advice you give the military will be twisted."
When govemment officials repeatedly fail to hear or heed their science
advisors and when an advisory committee begins to moderate or even alter what
it w~uld really like to say (Trojan Horse strategy), advisors should perhaps
consider other approaches. Bringing serious matters into the open and to the
attention of government decision makers through their morning newspapers is
one tactic for breaking through their bureaucracy-created isolation. lt has been
established repeatedly that public exposure of important issues can result in
crucial facts and perceptions coming to the fore which would have been missed
in the ordinary governinental process.
3.
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antagonizi.ng those administration officials he has been advising. If an advisor
\Van~s to challenge an administration policy that he considers a threat to the
public health and welfare, then bis dedication in raising an opposition must be
commensurate with the seriousness of the perceived threat. Great persistence
~d r~sourcefulness are also usually required-and often courage, too, since the
sc1ent1St may be opposing agencies eich fund his work or work at bis
Institution.

~thou~ serv~g as an a.dvisor broadens one's first-hand knowledge of the
consaderations which en~r mto federal policy making for technology, it does
not prepare one for the ngors of such a battle. Advisors are not encouraged to
follow through on their advice and try to see that it is taken into account;
Generally they are asked to prepare and submit reports rather quickly and then
to forget about them. unless. called upon for further advice. Often, they are not
ex~cted _to ~ook senously mto the nontechnical aspects of the issue on which
th~1r advtce 1s sought. Instead they are expected to fonn an opinion based
prunarily on the know~edge they already have and on the briefmgs they receive
from g~vemment ~fficials ~d from full-time government experts. They are paid
for this, they ~ prestige because their advice is sought by important
~ovemmen~ officials, and they make professional contacts which may prove
unportant m the advancement of their careers. This is quite a different situation
= ~e harsh and lonely world in which an independent scientist often fmds

1

~us, ?f the three rationales offered in defense of the confidential advisory
re~t10nship, two-the lawyer-client analogy and the the-President·has-theultunate·res!onsibili!y argument-see~ upon reflection to be absurd. The third,
the you-can t-~ght-c1ty-hall ar~nt 1s, as we said, simply a restatement of the
fact that the life of a confidential advisor can be relatively easy and secure while
that of the public interest scientist can be arduous and uncertain As Abraham
Lincoln said, „Silence makes men cowards."
•
lt is. obvi~us, from the superficiality of the widely held views which we have
been . ~ussmg, that ~e ethics of advising should be subjected to a careful
exarrun~tto? by the sc1entific community as a whole. Science advising, no Iess
than ~etenttfic research, needs a code of ethics. And this code should explicitly
take m!o. ~ccou~t the fact that we live in a democracy in which the ultimate
responstbility restdes not with the President but with the individual citizen.

lt t1 quixotic for a lone 1cientist with no political constituency to hope to

influence the public to reject the misrepresentations of administration
spokesmen.
The case studies of outside activities to be presented in Part IV show that a
lone scientist can fight the bureaucracy-and win. lt is true that it is usually
ineffective for an insider just to sign a petition or make a single public statement
and then go back to bis usual activities. This will probably only succeed in

Discounting Future Effectiveness
The rather old-fashioned lecture on citizenship which we have just delivered does
not by any means resolve the deeper dilemma in which a science advisor often
finds hirnself: it simply acts to blow away the smoke screen concealing it.
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Generalizations cannot resolve such dilemmas, for each case concems an
individual scientist's judgment of how he may most effectively serve the public
interest. An advisor contemplating going public in order to challenge an
emerging executive policy that he considers inimical to the public intei'est is
weighing two great uncertainties: the effectiveness of such a move versus his
future effectiveness as an insider if he maintains confidentiality.
The high-level advisor fmds himself in a position which has usually required
years of apprenticeship to arrive at. lt is therefore natural, before challenging a
policy, for him to think: "l've worked hard to gain my position of influence-for
what it's worth. Let someone eise take the issue to the public. That way 1 can
keep presenting my arguments on the inside while they present theirs on the ·
outside. (Besides, I'm the director of a large laboratory, and a lot more people
will be hurt if 1become unpopular with the current administration.)"
The problem, of course, is that such advisors represent a considerable segment
of the leadership of science, and if they, in their positions of relative security,
are unwilling even occasionally to set an example by taking the risk of going
public, it is unreasonable to expect that enough high-caliber scientists outside
the advisory establishment will step forward in their stead. Also, by asking other
scientists to assume the entire burden of public interest science, the advisors may
be asking them to close to themselves the doors to positions of honor and
influence which the advisors themselves enjoy.
Unfortunately, it appears characteristic of human nature to overestimate
what one's future effectiveness might be in comparison to what one judges one's
effectiveness to be in the issue at band. Participants in politics often must revise
their hopes for future accomplishment down by an order of magnitude during
the battle when they realize how tough it is to accomplish anything. This means
that an advisor weighing the effectiveness of going public in a current situation is
weighing this reduced expectation against his still-high hopes of future
effectiveness. This gives rise to the apparently common situation where an
advisor conserves his effectiveness like a beautiful gi.rl her virginity-until no one
is interested in it anymore.

What Does the Advisor Do About Uncertainty?
Uncertainty arising from incomplete information is one of the major problems
facing a technical expert-advisor or not-when he is contemplating making an
issue out of his concerns. Thus, taking examples from our case studies so far: lt
was not clear to what extent a fleet of SSTs would increase the earth's cloud
cover or deplete its protective layer of stratospheric ozone. Nor was it clear how
many birth defects would occur in South Vietnam from the massive use there of
2,4,S-T as a defoliant. And fmally, it was not clear how many cases of cancer
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and birth defects would result from the public's massive use of cy l
t
sweetened drinks and foods.
c ama e·

ata!.~ncerned sci~ntist might therefore weil have asked himself:

"ls this a false
• ~ 1. puttmg my reputation on the line over a danger which later
lntionnat1on will prove not to exist?"
In. these circumstances the decision must hinge on the advisor's answer to ~e
question: Wh~ should determine whether the benefits of the proposed policy
exceed the nsks? One PSAC panel, reporting on the safety of under round
nuclear weapons testing, suggested that .
g
the public should_ ~ot ~e asked to accept risks resulting from purely internal
~overnmental decwo~s ü, without endangering national security, the information can be made public and the decisions reached after public discussion. 1

(~e panel's report was subsequently suppressed.) Thus, even if the dan ers
which co_ncern a scientist might not materialize, the public should ha g
opporturuty to express its opinion as to whether the potential risks
ve rthan
the benefits.
_
are wo
~ does not mean that every such matter should be made the subject of a
nation

referendum. What it does mean is that, in a democracy, the citiuns

~o~~ hav~ an op~~rt~ty to defend their vital interests. Not infrequently an

a ~st~ation decmon 1S made in secret and then, when the story ge"ts out the
de~~on 1s reversed. What has happened is that the publicity h b gh '
political forces into play.
as rou t new

Guideli'nes for Advisors
While there a~e many cases in which advisors have refused to come forward to
warn t.'ie public, we are unaware of a single case m· which an ad · h
bli "t fi
VISor as sought
pu ci Y. or a~ unfounded concem for the public welfare. lt is not surprisin
that a b1~s. e~ts tow~rd acquiesing to the executive branch's demands fo~
~:dentiality · the adV1Sors have working relationships with executive officials.
~ ~pens also that the counsels of timidity and ambition work in th
drrection: no one has risen to high position by appealing
th
e same
h d th
.
.
over e govemment's
ea to e pub~c, while many have constructed distinguished careers by playing
the game according to administration rules.
h Some advisors have not only accepted confidentiality as a necessity they
ave e~en embraced it. Thus the technical society of operations analys;s the
Operations Research Society of America (ORSA) includes in its ''G "d 1· ' fi
· naJPraetice
· "the following adrnonitions: •
w emes or
Profiess10

Sc~p~ousl~ observe any ground ·rules about confidentiality Iaid down by th
organization bemg served.
e
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debate over the Sentinal ABM System, two governmental advisors, Hans Bethe
and Richard Garwin, presented in a Scientific Americon article 11 the arguments
which led tbem to believe that building an ABM system designed to defend the
population of the United States was futile.·(Defense Department clearance for
publication of this article was obtained only at the authors' insistence, and not
without some duress.1 2 )
These are tbe only examples in our case studies where advisors took the
initiative in making their concems public. In general, advisors remained
silent-or, at most, muttered a little. The members of the Food and Nutrition
Board of the National Academy of Sciences, for example, seem to have
displayed a forbearance which can only be compared with that of Job while, for
almost fifteen years, tbe Food and Drug Administration ignored their repeated
expressions of concem about widespread public conswnption of cyclamates.

ts onl to the organizational elements sponso~ the
Report the ~Y s resulth . ~ by tbem to report to a wider audience.
atudy, untess specifically au onz
,

They further declare tbat
.
behalf of a client whosc decision be bas
an. analyst called up~n to testify on
ort his client's case••.• An analyst
helped to sbape ~Y his anal~s ~uthld i:p~ent is placed in a difficult ethical
who wishes to disagree publicly W1
pOSt·1·tOn. 9
•
•
. .
. . . th
. delines seems rather narrow m compan·
Tue perspecttve implic~t ~ ~gut 1 Ethics for United States Government
son with tbat expressed m . :e 1958e ~
which we quote the opening words:
Service, adopted by Congress m
, rom
Put loyalty to the highest moral princi~!es and to country above loyalty to
persons, party' or Govemment department.
.
. .
al im lies a commitment on tbe part of
We submit ~t this ~gher loy ~ye th;ir fellow cimens with tbe ißformation

go~e=~i::c~:=ru;:,~ !~r::::d participation in the p~litical proce~. ~a

an .
fundamental democratic principles wluch are occasion Y
remmder of the
.
.
f nning the government, we offer here
forgotten in the practtcal busmess o ru
.ali
some simple guidelines ön the limits of advising confidenti ty:
. .
t b . to public attention govemment
The advisor has. the obli~t1~nli ~s
threaten the public health and
policies or practices that e e e .
welfare.
. . . to eak out when he believes that public
2. The ad~r ~s the dlressslponsthambilitpeyredsi;,y the misrepresentation or suppres·
debate 1s bemg nee e Y
·
sion of information.
.delines be engraved in stone. Our purpose
We do not propose ~at ~ur gut e issues involved. Hopefully tbe advisors
is ratber to stimulate .dis~uss1on of th. as a whole will (perhaps witb some

1.

Correcting the Record

r:!Y

;::o:: ::i~:~e c;;"':C !~ientific
1

::;s

advisor which tmphasizes his

larger responsibilities.
f th guidelines clear, let us see how tbey apply to
To m~e thfe dre~evrsanm~ ::.e e:amples discussed in the preceding chapters.
the behaV1or o a VlSO

Warning the Public

" to the public. After he
.
t k their concerris
In two of our case studie~, ad;:::s d~arwin drew Congressional attention to
bad been invited to testify_,
~r . metro olitan areas which would result
the degradation of tbe qu~ty _of !~e
SST !d to the technologi.cal setbacks
from the enormous ~akeof noise , d .
And at the beginning of the public
'
which had compromised tbe plane s eS1gn.
. .

:e
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In our case studies, advisors directly contradicted statements by administration
spokesmen only when misquoted by name. Thus, for example, in the ABM
debate, when Dr. Panofsky's name was taken in vain by Deputy Secretary of
Defense Packard, and later, when Drs. Drell and Goldberger's confidential advice
was misrepresented by Oirector of Defense Research and Engineering John
Foster, a confrontation became unavoidable. In another case, Garwin, as we have
already noted, tried to set the record straight-not by directly contradicting
govemment statements, but by trying to set the actual technical basis for the
decision at issue before tbe Congressional cornmittees concemed •
lt is not an infrequent occurrence for confidential government reports which
contradict the statements of administration spokesmen to be "Jeaked" to the
media. For example, tbe advisory report to tbe Environmental Protection
Agency on the safety of 2,4,S·T entered the public domain without official
approval. In this case the "leaker" was presumably concemed because the report
uncritically dismissed serious concerns about possible dangers to public health. lf
so, his tactic was effective: as a result of criticisms of the leaked report by
independent scientists, EPA administrator Ruckelshaus rejected its recommendations that 2,4,S-T be given a clean bill of health. This was an unusual case,
however, in that there was a qualified group, the Cornmittee for Environmental
Information, outside govemment which immediately picked up and articulated
the issues involved. In most cases one cannot expect a Jeaked report to be as
influential as an advisor who himself draws the spotligbt to the existence of
a suppressed report and speaks to the broader implications of its conclusions. Even less useful than a leaked report is leaked advice without supporting
documentation. For example, President Nixon's ad hoc SST Advisory Commit·
tee's negative views of the SST were accurately reported in the New York Times
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in March
but it was not until the docwnents themselves were released
seven months later that widespread public interest was generated.
These remarks are not intended to discourage leaking to the media
information that the public is le~timately entitled to have. We are simply
restating our belief that scientific advisors should act more often to take the
issue of suppression of information directly to the public. Excessive dependence
upon Ralph Nader and the media in these matters reflects badly on the integrity
of the scientific profession.
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cHAPTER 9

Toward an Open
Advisory System

lt no Ionier sufficet for me t~ call a

iroup of .cientisu to my of(u:e and,
when we ha!Je finilhed, to annou!'Ce that
baaed on their ad11ice 1 ha_ve_amved at a
certain deciaion. Bather it " neceaary
f or me to lay my scientifu: e11iffence and
advice on the table where 1t may. be
uamined and, indeed, cross-ex~min_ed
by other scientista and the publlc
al1ke
1
before r make a final decision.
-William Ruckelshaus,
Administrator of the
Environmental Pr?tecti?~ ~gency'
after acientific cnt1c1Sm of a
leaked advisory report resulted
in EPA rejection of the
report's recommendatio~

. th ubli and the scientific community have allowed the federal
Congre_ss, e p
c,
blish a system of science advising conunittees wbose
executive branch to esta
nfidential-except wben it has
activities and reports have ~u:~ ;;e:ri::!tC:r agency to make them public.

=~=:!~;'~~:~:ieP:'~ovenu!nt sp~esmen !~c::t~a:: ::u~:,:!:
that federal policies for technology fowhllow dirthecsetlypforlicies have been in reality
. d b t bnical experts even
en e
pp~~~::uy ~o~~vated and teclmically misguided. lt is intolderable thd~t t::
.
h b en 50 easily subverted an turne m
govemment advi~mg fsystetm :ili~g instead of informing public opinion.
propaganda device or ranq
bl"
.
· gless in the absence of an informed pu ic. .

De:~~Yl~tm::;1er
sthtresse_dllin~thgnee::r:~~~!a1e!~~~;~n;~sd~:e::ti;~:::'s~
system rests m part on e
Wl
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abuse. But exhortations to advisors are not enough. Government science advison
are by and large individuals of personal integrity who try to serve their fellow
citizens to the best of their abflity. If they do not always succeed, that is more
often the result of faulty institutions and procedures than of corrupt individuals.
Governmental institutions-particularly the confidential nature of the advising
system-should be refonned so as to buttress, not undermine, the personal
responsibility of advisors. Fortunately, a limited but important step in this
direction was taken in 1972 when, after two years of hearings, Congress fmally
passed the Federal Advisory Committee Act (Pub. L. 92463). This new law
has already bad a considerable impact on a large proportion of federal advisory
committees.
The most immediate effect has been to make these advisory committees
visible. There is now a new category of announcements in the federal executive
branch's official „bulletin board," the daily Fed_era/ Register: "'Meetings." These
items, of the order of ten a day, announce the meeting of various government
advisory committees, at least half of which we would caU scientific advisory
committees. The announcements indicate the name of the committee, the
purpose of the meeting, the time and place of the meeting, what parts if any of
the meeting will be closed to the public and the reasons for such closure, and the
required procedures for submitting written (and sometimes oral) presentations
for the committee•s consideration.
Inspection of these announcements often reveals that reasons cited for
excluding the public are one or another of the exemptions to the Freedom of
Information Act of 1967 (5 U.S.C. 552)-exemptions which also apply to the
Advisory Committee Act. Sometimes meetings directly conceming the public
health and welfare are closed, such as discussions of the safety and efficacy of
particular drugs or the safety of particular nuclear power plants. But this does
not mean that the Advisory Committee Act is useless. The fact remains that the
principle of openness ruis been written into law, the public is informed of the
meetings, and interested parties can threaten to go to court if they think that
meetings are being improperly closed. Such a threat by one of Ralph Nader's
Iawyers was effective, for example, in getting parts of the meetings of the
Atomic Energy Commission's Advisory Committee on Reactor Safeguards
opened to the public.
Another useful provision of the Advisory Committee Act stipulates. subject
again to the exemptions to the Freedom of Information Act, that
the records, reports, transcripts, minutes, appendixes, working papers, drafts,
studies, agenda, or other documents which were made available to or prepared
for or by each advisory committee shall be available for public inspection and
·copying at a single location in the offices of the advisory committee or the
agency to which the advisory committee reports. 2
The Advisory Committee Act has clearly effected a fundamental change in
the context of govemment science advising. Even more important, perhaps, is
the increased public skepticism regarding administration pronouncements that
has resulted from the Pentagon Papers and Watergate episodes with the
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attendant revelations of the extent of systematic government deception of
Congress and the publlc.
In the future, it will certainly be more difflcult than lt has been in the past
for executive-branch agencies to rnisuse their advisory comrnittees. But the
subversion of the advisory system has a certain timeless quality, and we expect
that, as long as governments receive advice, attempts will continue to be made to
exploit the advisors and their advice for political purposes. A new law, an altered
advisory structure, even a new public appreciation of democracy following a
close call for the republic-none of these change the fact that technical advice
will always be needed and that political advantage will always be sought by the
adrninistration. New developments do not mean that the battle for an open
advisory system has been won-only that it will have to be fought on somewhat
different terms.
That part of the battle waged using the provisions of the Advisory Comrnittee
Act. will increasingly take place in the courts. But the new act is a very limited
legal instrument. Part of its problem lies with the vagueness of some of the
exemptions to the Freedom of Infönnation Act. Because there are no provisions
for punishing those who abuse these exemptions, because only exceptional
pieces of infonnation are worth the trouble and expense of the legal process, and
because even such infonnation will probably be much less valuable by the time
judicial procedures are completed anyway; the arbitrary denial of infonnation
by government officials and bureaucrats is virtually risk-free.
A second weakness of· the Advisory Comrnittee Act is that it can be
interpreted to apply only to advisory comrnittees directly appointed by
govemment officials. In particular, the advisory comrnittees whose services are
contracted for through the National Research Council (NRC) of the National
Academies of Science and Engineering appear to be entirely exempt from the
act's provisions. The NRC fields some 800 advisory comrnittees, with a total
membership of about 8,000 scientists ( of whom only about 225 are members of
the National Academies themselves). These comprise nearly one-half of the
entire executive-branch science advisory establishment.3
In 1970 the National Academy of Sciences (NAS), following its embarrassing
experience with the NAS-NRC report on the possibility of damage from SST
sonic booms (see p. 54), established a Report Review Committee. The new
review procedure involving this comrnittee has prevented some obviously biased ·
advisory reports from seeing the light of day in their original form. And the NAS
does its best to see that the fmal reports are not suppressed for illegitimate
reasons. Wllile this self-policing is laudable, it does not dirninish the importance
of the openness provisions of the Advisory Committee Act. Furthermore, having
different criteria of openness for different advisory comrnittees may encourage
secrecy-minded bureaucrats to "shop around.''
Because of the legal complexities of the Advisory Committee and Freedom of
Information acts and because of their inapplicability to research done under
contact by nongovernmental concerns, the confidentiality of the advisory com·
rnittee system prornises to remain a problem for a long time. For this reason it is
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Wo~ discussing !h~ traditional arguments that have been. used to justify
adVJSory c~n~dentiality, many of which were set forth as reasons for adopting
the exemptions to the Freedom of Infonnation Act.

The Arguments for a Closed Advisory System

f

Four ~rincipal re:-sons have _been put forward or lirniting the openness of the .
execut1ve branch s system: (1) advisors must be protected from pressu
~talia~on; (2? execu~ive-bran~h officials must be able to have frank and : : :
~1sc:uSS1ons ~th ad~sors dunng the policy-making process; (3) the confidentiality of adV1ce an~ mformation relating to rnilitary technology which could be
of use to a pot~ntial enemy must be assured; and (4) commercial trade secrets
and. personal pnvacy must be safeguarded. Each of these has some degree of
ment and must therefore be weighed in individual cases against the general
·
.
·
arguments for openness.
PROTECTING TIIE ADVISOR

Presid~nt Nixon, when asked why the SST Advisory Committee report and
the Garwm Report on the SST were being kept secret, expiained in a news
conference:
1 hav~ no objection to the substance of reports being made public. The problem
here 1.s that, ~hen reports are prepared for the President, they are supposed to be
held m conf1dence. And some of those who participate in the making of those
reports have that assurance.4
·

A. dozen years earlier, a similar official explanation was given by President
Eisenh~wer to Senator Lyndon Johnson when the latter demanded the release of
the Gaither report on U.S. military preparedness:

Pro~ t~e to time the ~esident .ißvites groups of specially qualüied citizens to
advJSe h~ on complex problems. These groups give this advice after intensive
study, ~ith the und~rsta~ding that their advice will be kept confidential. Only by
preservmg the conf1denbal nature of such advice is it possible to assemble such
groups or for the President to avail himself of such advice. s
That such explanations are not always totally honest is shown, for example, by
the fact that the m~mbers of the Gaither comrnittee themselves were pressing for
the relea~ of thetr report in a "sanitized" version (i.e., with military secrets
ornitted). Similarly, the report of the PSAC panel on the Safety of
Underground. Nuclear . Testing was kept secret despite the panel's explicit
reco~e~dat!on that 1t be released. 7 The desire to avoid giving their critics
ammumt1on 1s a more plausible explanation for Presidents' unwillingness to
release such advisory reports.
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11tere are certainly circumstances where advisors might fear retaliation frorn
their employers or funding agencies ü the substance of their advice became
known. For example, if the chairman (as of 1973) of the NAS-NRC committee
advising the Defense Department on cereal and general products, who happens
tobe employed by the IIT-owned Continental Baking Company, were ever to
advise the govemment that his company's products are in some respect inferior
to a competing brand and this information became known to IIT, it is possible
that his future prospects at Continental would be somewhat diminished. Problems like this obviously should be minimized by choosing advisory committee
members so as to minimize conOicts of interest.
Another, more legitimate concem that might bother an advisor is that he will
receive unwelcome attention if it becomes widely known ·that he is advising on
some ·currently controversial issue. Fot example, some Columbia University
physicists who were members of the elite Jason group of summer consultants to
the Defense Department found themsehes being harassed by threatening
telephone calls and hate mail because of the group's work on weapons
. technology for the war in Indochina.•
An earlier and much more serious example is the case of J. Robert Oppenheimer, the physicist who led the atomic bomb project during World War II. In
1954 Oppenheimer was called before an Atomic Energy Commission hearing
board, stripped ofhis.security clearance, and politically disgraced-mostly on the
basis of charges twice previously investigated and dismissed as relatively
unimportant. Tue belief is widespread among scientists that Oppenheimer was , ,
persecuted because he became too highly visible as a govemment advisor and
because elements in the military who disagreed strongly with his advice on
strategic weapons wanted to destroy his intluence.9
·
These have been unhappy episodes, and we would be the last to wish to see
them repeated. However, an overly protective attitude toward advisors would
only engender more abuses of the sort documented in our case stlidies.
Govemment officials with important public responsibilities are expected to be
answerable to the people for the way they carry out these responsibilities. lf
science advisors are unwilling to take public responsibility for their participation
in govemment decision making, the seriousness of their dedication to the public
interest comes into question. In the last analysis, the support of the scientific
community and the confidence of the public in the integrity of the
policy-making process seem to be the best and most appropriate guarantees of
the political independence of the science advisor.
FULL AND FRANK DISCUSSIONS

lf the public were given access to every discussion within the executive
branch, the result would be quite disruptive. Certainly the ability of officials to
participate in "full and frank discussions" during the govemmental policymaking process would be inhibited. On the other hand, if executive deliberations
were entirely insulated from the press and public, the only external voices heard
in these deliberations would be those oflarge Presidential~ampaign contributors
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and other well-connected parties. Clearly some middle ground must be sought
between complete openness and complete secrecy. Traditionally. Presidents and
other executive-branch officials have leaned in the direction of secrecy.
The mo~t potent device the President can use to resist requests f rom Congress
for ex~cutiv~-~ran~ do~~ments is the invocation of ''executive privilege. ".
Execut1ve pnvilege 1s legttimately supposed to protect delicate matters such as
ongoing international negotiations and the President's personal consultations.
~e President's immediate full-time staff is unually also considered to be
shielded by th~ um~rella of executive privilege-at least -to the extent that they
act as the Pres1dent s personal agents and advisors. But the wholesale extension
of t~s doctr~e t~ inc~ude large numbers of documents prepared by groups of
part-tune adV1S0rs 1s un1ustifiable. In cases like that of the Garwin Report on the
SST, needless confidentially has denied Congress and the public timely access to
the only comprehensive and authoritative studies in existence.
Early in ~ Pr~sidency, D~iS!tt Eisenhower issued a directive to his Secretary
of Defense m which he gave his mterpretation of the justification for and extent
of executive privilege: ·
Because it ~ essential to efficient and effective administration that employees
o~ the Executivc Branch be in a position to be completely candid in advising
w1th each other on official matters, and because it is not in the public interest
that any _of their conversations or communications, or any documents or
reproduct1ons, conceming such advice be disclosed, you will instruct employees
o_f your Department... not to testify to any such conversations or communica·
t1ons or to produce any such documents or reproductions....
1 direct this action so as to maintain the proper separation of powers between
the Executive and Legislative Branches of the govemment in accordance with
my responsibilities and duties under the Constitution. 10

This statement was construed by many executive agencies as justifying almest
any refusal of information that may be requested by Congress.
President Eisenhower issued his directive in a period when Senator Joseph
McCa~y's (R.-Wisc.) investigations bad induced a state of near-paranoia in the
execut1ve branch. Since that time, Presideots Kennedy, Johnson, and Nixon have
each e~pressly repudiated the applicability of executive privilege to the whole
executive branch, affirming that this power may be invoked only by the
President himself. 11 But these fme promises have not always been observedmost notably during the Watergate affair, when Attorney General Richard
Klein~enst t~~tified at one point that the President could, if he wanted to, apply
execut1ve pnvilege to the entire executive branch, and that if the Congress did
not approve of this policy, its only recourse was to impeach the President.
The legal status of executive privilege remains obscure because the issue
seldom comes to court. Except for litigation, the only limitation on what the
Presi_dent can get away with in withholding information is Congressional and
public outrage. Consequently, the invocation of executive privilege has Jong been
a Congressional irritant. In 1960 the House Govemment Information Subcommittee commented:
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The great bulk of requested documents are eventually released, but tbo
questionable doctrine of Executive privilege results in unwarranted delay.
Because of tbe timing of legislation and tbe sbortness of tbe sessions of tbe
Congress, delay is frequently tantamount to complete obstruction, preventing
the timely exposure and correction of executive brancb errors. 12
As far as Congress is concemed, executive privilege at most extends to the

President's personal consultations on matters of state. The only restrictions on
full disclosure of the deliberations and memoranda of lower-ranking executivebranch officials are the explicit exemptions written into the Freedom of
Information Act. In cases not covered by standard exemptfons like military
security, the last refuge of a reticent bureaucrat is "exemption S," which
exempts
interagency or intra-agency memorandums or letters wbicb would not be
available by law to a party otber tban an agency in litigation witb tbe agency.
According to the interpretation of the federal Office of Management and
Budget, this exemption applies also to the verbal discussions of advisory
committees which would be covered were they written down, if, in addition, the
agency head determines that
it is essential to close such meeting (or portion) to protect the free excbange of
intemal views and to avoid undue interference witb agency or committee
operation. 13
Unfortunately, the exact legal meaning of these provisions is not entirely
clear. Tue primary function of advisory committees should be to discuss the
factual and analytical bases for a decision-and it would seem that these should
ordinarily be made as freely available to the concemed citizen as to the
govemment. official. Certainly the wholesale concealment of advisory reports,
such as those on the safety of underground nuclear tests in the Aleutian island of
Amchitka or the Garwin Report on the supersonic transport, is not required by
any general considerations of good govemment. Judicial opinions regarding
"exemption S" in two representative cases seem to support this view. 14 In Mink
et aL v. EPA (Amchitka), the district court held that
wbile tbe exemption protects tbe decisional processes of tbe President, or otber
policy-making executive officials, it does not prevent the disclosure of factual
information unless it is inextricably intertwined witb policy making processes. 15
In Soucie v. David, concerning the release of the Garwin Report, the appeals
court gave a similar interpretation of the law:
Factual information may be protected only if it is inextricably intertwined with
policy-making process.... [The) courts must beware of the inevitable tempta·
tion of a govemment litigant to give [tbis exemption) an expansive interpreta·
tion in relation to the particular records at issue. 16
.
In view of these opinious, the legitimate applicability of "exemption S" ~o
the deliberations of advisory committees would appear to be rather small.
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Accordingly, it might be appropriate for Congress to make this exemptlon
inapplicable to advisory committees by law.
SECURITY CLASSIFICATION

"Exemption 1" under the Freedom of Information Act applies to matters
specüically required by Executive order to be kept secret in tbe interest of the
national defense or foreign policy. 11
Although modest in length, this exemption leaves inviolate the whole bureaucratic nightmare which goes by the name of "security classification.„
The present system of security elassification has few defenders. In a 1970
report to the Secretary of Defense, the Defense Department's own Defense
Science Board Task Force on Secrecy estimated that ''the volume of scientific
and technical information that is classified could profitably be decreased by
perhaps as much as 90 percent through limiting the amount of information
classified and the duration of its classification."18 Even the National Security
Counc~l official responsible for drawing up revised security classification procedures in the wake of the Pentagon Papers incident admitted that there was a
problem: "We are trying to reverse 20 years of practice under which there were
abuses in overclassification."19
Unfortunately, the Nixon administration 's revision of the classification
procedure is not very convincing. lts major new provision is automatic
declassification of documents after a certain number of years; but even
documents that are merely classified "confidential" (the lowest security
classification) must wait six years before automatic declassification. Furthermore, this "automatic" declassification is subject to bureaucratic review, the
fmal authority in case of disputes over classification being the Interagency
Classification Review Committee-consisting of members of the agencies which
classify documents. lt is no wonder that Representative William S. Moorhead
(D.-Pa.) criticized Nixon's executive order establishing the new system as "a
document written by classifiers for classifiers."20
One rnerit of the executive order, however, is that it includes a capsule
description of the abuses of security classification which should be prevented: ·
In no case sball information be classified in order to conceal inefficiency or
administrative error, to prevent embarrassment to a person or Department, to
restrain competition or independent initiative, or to prevent for any other reason
tbe release of information wbich does not require protection in the interest of
national security. 21
One obvious measure to prevent such abuses would be for Congress to set up an
independent review board with the power to hear and rule on classification
. matters. lts services should be available to help members of Congress, the press,
and the public locate and obtain information to which they are legitimately
entitled. Hopefully the time will come when a citizen has reasonably prompt
recourse when he is told, for example, that the findings of a survey on the
incidence ofbirth defects in Vietnam has been "classified." (Seepage 158.)
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• TRADE SECRETS AND CONFIDENTIAL MATERIAL

A fmal justification frequently used to defend closure of science advisory
committee meetings is „exemption 4„ of the Freedom of Information Act,
regarding
trade secrets and commercial or financial information obtained from a person
22
and [matters which are) privileged and confidential.
Here, as with the other exemptions, respect for the rights of individuals and
businesses must be balanced with the $ocial concem for freedom of information.
Two exarnples will give an idea of the types of cases in which this issue arises:
1.

2.

Committees which advise the National Institutes of Health close their
meetings during discussions of the abilities of particular scientists and the
merits of their research proposals. Here, a proper respect for the privacy of
the individual researcher must be balanced against society's concem that
the taxpayers' money be weil spent. lt is difficult to decide this balance on
general principles. Most scientists believe that the peer review system is
currently working in the public interest.23
The Food and Drug Administration closes advisory committee meetings in
which the safety and effectiveness of particular drugs are discussed-arguing
that among the relevant information are trade secrets. The Atomic Energy
Commission uses the same argument to justify the closing of thos~ parts of
meetings of its Advisory Committee on Reactor Safeguards which discuss
24
the effectiveness of key reactor safety systems on particular reactors. In
both cases it would seem that the public interest in seeing that these safety
issues are properly handled is so overwhelmingly great that secrecy should
not be tolerated. If necessary, the Freedom of Information Act should be
amended to make this clear.

Problems of Bias in Advisory Committees
Tue Advisory Committee Act gives no guidance on issues relating to the
membership of advisory committees other than to specify that the names and
occupations of each committee's members be published in an annual report to
Congress. Presumably the architects of the act feit that the provisions of
openness it contains would expose problems of bias and conflict of interest to
public view and thereby tend to bring about corrective action. And many
executive agencies, and also the National Academy of Sciences, have recently
established procedures for eliminating obvious bias and conflict of interest in
their advisory committees.
These problems are persistent and subtle, however.
For one thing, any committee made up solely of experts in a particular
subject is likely to be biased from the outset. People used to working and
thinking in a certain discipline, and who thus tend to see issues in the context of
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that discipline, inevitably base their advice on a certain set of implicit technologlcal, social; and political assumptions. Hu? Folk has described the problem:

lt is inevitable that experienced experts will usually be drawn from the
interests involved in a problem. In many instances the experts will have created
the problem. The A.S.E.B. [Aeronautics and Space Engineering Board of the
National Academy of Engineering) appears to be incapable of entertaining an
idea injurious to air transport. Just as automotive executives and engineers could
not generate any interest in auto safety, so these men cannot generate any
interest in quiet. They perceive the problem in terms of ''tolerable noise. " 25
Obviously such a bias should 'be compensated by including members with
qualifications other than expertise in the „offending" technology.
Another way in which bias is introduced into an advisory committee is
through the exclusion of individuals who have taken strong public stands on the
matters at issue. At first sight such a procedure might seem neutral and in the
interests of an effective committee. Decision makers want advice, not unresolved
arguments (it is explained), and persons with strongly held views will not easily
be persuaded to join a consensus.
Unfortunately, the exclusion of such individuals automatically results in a
bias toward the status quo. In public controversies about technical issues,
scientists who disagree with established policies have to raise their voices merely
to be heard, while scientists who support existing policies encounter little such
resistance-if they feel the need at all to add their voices to those of official
government spokesmen. Consequently, an advisory committee made up of
"moderates" often lacks a spokesman for the very criticisms that may have
prompted the convening of the committee in the first place. Characterizing
scientific critics of established policies as „contentious," „unreasonable,"
"uncompromising,'' or •'disruptive" is one of the most unfortunate by-products
of public controversies over technology. In interviewing a substantial number of
these „controversial" scientists in researching this book, we have found their
most distinctive characteristic to be not contentiousness but rather the
self-confidence and lack of awe for authority which are obvious prerequisites for
individuals who are going to stand up and effectively articulate nonestablishment
positions in the public arena. lt is a considerable loss to society for such
individuals to be systematically excluded from advisory committees after they
have taken a public stand.
In 1972 a prestigious National Academy of Sciences committee (whose
members included two former presidents of the NAS) was commissioned by the
Advanced Research Projects Agency of the Department of Defense to look into
the problem of identifying and recruiting young advisors. The committee's
report described the standard procedure-the "telephone method" or "buddy
system"-as follows:
Staff members, members of an executive committee, or others assigned to this
activity in the responsible organization call professional colleagues or write to
them describing the committee's task and soliciting suggestions of candidates.
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Those usually asked to make nominations are people with established
reputations in the field, who often have served as member~ or cha~e~ of
committees. Their judgement is respected by the sponsormg orgamzatlon.
Cross-checking and collection of further information about nominees follow.
The list of names of nominees is screened repeatedly as the requirements become
better established, until a group of persons who meet the dominant criteria has
been selected. 26
Although the committee reported that this selection procedure basically works
weil, it did acknowledge that "it tends to ca11 upon 'the same old faces'
repeatedly." Methods for improving the search procedure were suggested but
with so little conviction that the NAS itselfhas essentially ignored them.
One method for broadening the membership of important advisory commit·
tees to include 5cientists who could make valuable contributions but who might
not come to the attention of the ordinary "buddy system" is to publish in
relevant magazines a notice of the charge to the committee and at the ~e time
solicit suggestions as to how the committee might best go about carrymg out
that charge. This would help to identify people interested in and actively
thinking about the question at band; and obviously some procedural suggestions
might be very useful. A magazine like Science might appropriately carry such
notices, and the news magazines of professional societies could also publish
those notices which might be of special interest to their members. Another
method might be for the professional societies themselves to circulate
questionnaires among their members asking whether they would like to ~dvise or
do other work pro bono publico, and if so, in what areas. On the baslS of the
replies, a committee might be established to nominale members for particular
advisory committees. Beyond this, the professional societies should ~~c~~rage
discusSion-at their meetings and in their publications-of the responsib1lities of
advisors-especially in light of the provisions of the Advisory Committee
Act.

Conclusions
We have argued here the importance of further drawing aside the curtain of
confidentiality behind which executive-branch advising and decision making
have too long been hidden. Besides making important information available to
those who need it both inside and outside govemment, free access to advisory
reports and proceedings will almost inevitably _improve the qual!ty of the
advice-because data and judgments would be sub1ected to the scrutiny of free
scientific debate; because the various practices by which officials attempt to
influence advice, from "packing" of committees to intimidation of advisors,
would become less practicable; and also because creative proposals and
thoughtful judgments would redound to the credit of their authors.
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Scientists are always rightly susplcious of any scientiflc claims or conclusions
which are. presented without adequate supporting evidence. There is no reason
why this fundamental tenet of the scientific method should not apply equally to
the technical advice and analyses on which public policy is based.
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The Peopld Science
Advisors- Can Outsiders
Be Effective?

You've convinced me. Now go out and bring pressure
on me.
-President Franklin Roosevelt
as quoted by Saul Alinsky
in the Prologue of
Rules for Radicals (1971)
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technical information they need. Scientists must therefore make their expertise
directly available to the public and Congress.
The idea that the pubJ!c as well as govemment 'and industry should have
scientific advisors is an old one-as is the idea that the public interest should
have lawyers to defend it. lt was not until the 1960s, however, that a renewed
public understanding of the insensitivity of govemment and industrial bureauaacies led to a substantial commitment in the legal profession to public interest
law. lt appears that the scientific community may now have reached a similar
point. The growing public awareness of the dangerous consequences of leaving
the exploitation of technology under the effective control of special industrial
and government interests has led to a readiness within the scientific community to
undertake a serious commitment to what we have termed "public interest science."
There is an important difference between the practice of public interest law
and public interest science, however. In a legal dispute, once both parties have
obtained lawyers they can hope to receive a fair and equal hearing in front of a
trained judge who gives their arguments his undivided attention. In a public
debate over an application of technology. on the other hand, tremendous
inequalities exist. The contending sides must speak to a distracted public
through news media to which administration officials have comparatively easy
and routine access. Moreover, an executive-branch official speaks with the
authority of his office, while an independent scientist is usually an unknown
quantity to the public.
Thus, it is important to determine whether the public interest activities of
independent scientists can in fact activate political and legal restraints on
irresponsible executive-branch actions. In this section of the book we present six
case studies of instances where "outsiders" have had at least partial success. In
none of these cases did the public interest scientists succeed in effecting· as great
a change in the policies at issue as they had hoped. But in each case, public
exposure of the issues Jed to remedial action which had been impossible to
obtain by those working within the executive branch. At least as important is
the fact that many of the controversies stimulated by such exposure helped
initiate a political proccss which often bad quite far-reaching impact on the
approach of society and government to thc technologies involved.
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CHAPTER 10

The Battle Over
Persistent Pesticides:
From Rachel Carson
to the Environmental
Defense Fund

"The wonst reaidue problem we haue to
face today ia the re6idue of public
opinion left by Rachel Carson'• 'Silent
Spring'."
-Representative Jamie Whitten (D.·Miss.),
chairman of the House Appropriationa
Subcommittee on Agriculture and a
pesticide enthusiast, during the
March 1968 Department o(
Agriculture appropriations hearings.
Rachel Carson's Silent Spring, published in 1962, dramatically portrayed the
ecological damage and potential long·term hu~. heal~h haurds t~at ~ere
resulting from indiscriminate use of persistent pesbc1des like DDT, which linger
on in the environment for years after they are used. In Chapter 3 we saw how, as
a result of the furor over Miss Carson's book, the President's Science Advisory
Cornmittee was assigned to reexamine the evidence. This report concluded that
there was an urgent need for studies of pesticide hazards, and that the evidence
was already sufficiently strong on persistent pesticides that most uses of such
pesticides should be curtailed immediately.
Many of the research recommendations of the PSAC panel on the use ?f
pesticides were implemented and have resulted in a much better-although still
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rather limited-understanding of the effects of pesticides on man and bis
environment. The report bad litde impact on government regulation of pesticides, however.
Symbolic of the Jack of government action (as distinct from sponsorship of
studies) was the nonimplementation of the PSAC panel's reconunendation
(renewed in another PSAC report two years later2) to restrict the use of DDT
and other persistent insecticides to the control of disease \'ectors. (The use of
persistent pesticides for this purpose in the United States was vanishingly small.)
The banning of DDT became the focus of a continuing battle in which the
chemical companies, the Agrirulture Department, and the political representatives of agriculture on the one side confronted a loose grouping of public interest
groups, ranging from the "bird watcher" Audubon Society to the scientistdominated Environmental Defense Fund, on the other. A steady stream of
environmental disasters-ranging from the almost annual appearance of millions
of pesticide-killed fish floating on the Mississippi 3 to the identification of new
bird species whose populations were declining as a result of the ilse of
DDT'-continued to mobilize public opinion behind the "anti-DDT" groups.
The supporters of persistent pesticides continued. ·to have the dominant
influence within the govemment, however. This may be seen, for example, in the
Congressional relations of the opposing sides. While the anti-DDT forces bad as
active allies a few Congressmen such as Senator Abraham Ribii:off (0.Conn.)
and Representative Fountain, the committees which these Congressmen chaired
bad no power over federal pesticide policies. They could only provide national
forums for the aitics of federal pesticide policies.
The pro-pesticide forces, on the other band, could claim the support of the
Congressmen from cotton-belt states who were the chairmen of the key House
and Senate Appropriations and Agriculture Comrnittees and subcommittees.
Perhaps the most dedicated supporter of pesticides among these was Representative Jamie Whitten (D.) of Mississippi, chairman of the House Appropriations
Subcommittee on Agriculture and author of the book That We May Live ( 1966).
(This book, largely researched by the Agriculture Department,5 was the answer
of the pro-pesticide forces to Silent Spring. Its publication was subsidized by
three pesticide manufacturers.6 ) Whitten, by virtue of bis strategic position and
the leverage given by Congress to committee chairmen, has been able to cut or
increase items in the Agriculture Department's budget almost by fiat. In fact, bis
power to bring the Agriculture Department around to bis way of thinking has
caused some to dub him "the real Seaetary of Agriculture." 7

The Environmental Defense Fund
While the anti-DDT forces were being held at bay in Washington, some groups
decided to confront local and state govemments with the issue. Independent.
scientists first became seriously involved as a result of a court suit filed in the
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Commission by lawyer Victor Yannacone on behalf of his wife. The commission's DDT spraying program, it seems, bad resulted in a ftsh kill in a local lake,
and Mrs. Y annacone was seeking a court injunction banning' tlie commission
from further use of DDT.
To document the case against DDT, Yannacone recruited scientists from the
local branch of the State University of New York at Stony Brook and from the
Atomic Energy Commission's Brookhaven National Laboratory. These scientists
presented the mounting evidence of both short-term and long-term devastation
of many forms of wildlife resulting from massive DDT spraying programs. The
National Audubon Society provided fmancial support.
Tue suit was ultimately decided on legal rather than technical grounds. The
courts decided that the setting of regulations on pesticide use was a legislative
rather than a judicial responsibility, and the Yannacones lost. The case had
received such extensive press coverage, however, that both the public and the
Suffolk County govemment had made up their minds about DDT. Tue County
Board of Supervisors went on record as opposing the use of the pesticide, and
the Mosquito Control Commission then announced that it would stop using
DDT. 8 (Winning by force of public opinion what has been lost in the courts is a
phenomenon which we will encounter frequently in our case studies of the
activities of public interest groups.)
Following the Suffolk County case, Yannacone and hls scientist allies
decided to continue their legal battle against the excessive use of persistent
pesticides. They set up the Environmental Defense Fund (EDF) and took the
pesticides to court in Miclügan•.Frank Graham teils in Since Silent Spring how
they fared:
In 1967 [the EDF) filed suit in westem Michigan to restrain nine municipalities
from using DDT for Dutch elm disease control. Again, EDF lost in court but
attained its objective. The Cooperative Extension Service of Michigan State
University withdrew its statewide recommendation of DDT for this program and
recommended instead sanitation methods coupled with the supplementary use
of methoxychlor [a nonpersistent pesticide).
Encouraged by this success, EDF expanded its court action to include
another 47 Michigan municipalities. By 1968, SO of the 56 municipalities
planning to use DDT had.consented to the court orders which compelled them
to use altemate methods of control. At the same time, an EDF suit temporarily
averted a planned application of three tons of dieldrin [a persistent pesticide
related to DDT) over Michigan's Berrien County for the control of Japanese
beetles. Charles Wurster [an assistant professor of biological sciences at the State
University of New York at Stony Brook, and head of the EDF's scientific
advisory committee] testified that from 10 to 80 birds and mammals, up to tbe
size of cats and even sheep, would be killed for every beetle killed in this
program. Though the Michigan and United States Departments of Agriculture
eventually went abead and sprayed 3,000 acres with dieldrin for what they
admitted amounted to only about a single beetle per acre, EDF moved the
country closer to a sane pesticide policy, The widespread publicity given both
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By the time Van Susteren announced this conclusion, how.ev~r, eve~ts ~d
forced action in both Wisconsin and the neighboring state of M1chigan: F1rst, m
1968 700,000 young coho salmon which were to be used to stock Lake
Michigan died in Michigan state government hatcheries-apparen~ly of DDT
poisoning.13 Then in March and April of 1969, 28,000 pounds of frozen Lake
Michigan coho sahnon were seized in Michigan by the .Food and Drug
Administration {FDA) because their fat was found to contam levels of DDT
greater than legally allowed for meat (standards bad not previously been set for
fish).14 Suddenly Michigan saw DDT as a threat to tbe $100 million spent
annually in tbe state by visiting sport fishennen. 15
•
•
Responding to these sbocks, in mid-April the Michigan Agncultural Commission voted to ban sales of DDT in the state. 16 In July, the Wisconsin State
Assembly, following suit, decided not to await Van Susteren's finding on
DDT and voted 90-0 to ban DDT usage in the state in all but emergency
situations.17

The Agriculture Department in Trouble Over Pesticides
By late 1969 tbe triumphs of the anti-D~ forces in tbe Mid~est bad given them
enough momentum to ·carry their campaign back to Washmgton. At the same
time, other events conspired to weaken the credibility of U.S. Department of
Agrieulture (USDA) pesticide regulation.
.
•
In· September 1968 tbe General Accountmg Office (GAO), Congress s
watchdog agency, had issued a devastating report on USDA .enforcement ?f
pesticide regulations. Tbe GAO found the enforcement to be virtually nonexistent. In 1966, for example, out of 2,751 samples of pesticides whicb ~~re
tested and reviewed by tbe Agricultural Research Service (ARS), tbe pest1C1de
regulatory arm of the USDA, 750 were found to violate the law-including 562
major violations. Tbc ARS took action in only 106 of these cases to confiscate
illegal shipments, however, and even in these cases it did no~ botber to tr~ck
down all shipments. The GAO learned tbat, even tbou.gh. 1 rel>':ated ma1or
violations of the law were ·cited by tbe agency, ... sh1ppers d1d not takc
satisfactory action to correct violations or ignored ARS notifications tbat
prosecution was being contemplated." 18 Moreove~, tb~ A~S had not ~eferred a
single case to the Justice Department for prosecution lß thirteen years. Dr. R. J.
Anderson, acting administrator of the ARS, when asked to ~~ent on t.~
obvious contempt with which the industry was treating .the pest~c1de laws •. sa1d.
''We believe tbat cooperative action by a manufacturer m recalling defe.ctive or
hazardous products is the most efficient and effective means for removmg such
products from channels of trade." 19
.
In February 1969, as a result of a second investigation, the GAO r~ported
that the USDA was apparently not honoring the spirit of agreements which had
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been made in 1964 in the revamping of pesticide-registration procedures which
followed the recommendations of the 1963 PSAC report. According to this
agreement; the USDA was required to seek advice from the Public Healtb
Service, an agency of the Department of Health, Education, and Welfare, on
possible health hazards before registering a pesticidc for use.20 Thc GAO
presented a case history in which this advice bad been ignored. According to the
summary:
We found the Agricultural Research Service registered lindane pellets for use
in vaporizing devices on a continuous basis in certain commercial and industrial
establishments-such as restaurants and other food handling establishmentseven though there bad been long-term [almost sixteen years) opposition to this
practice by the Public Health Service and Food and Drug Administration,
Department of Health, Education, and Welfare, as weil as other Federal, State,
and private organizations. 21
In May and June of 1969, Representative Fountain held hearings of his
Subcommittee on Intergovemmental Relations of the House Government Operations Committee to examine the manner in which the USDA was discharging its
responsibilities for pesticide regulation. The Fountain subcommittee found that
the lindane case was fairly typical of the USDA's responsiveness to advice about
pesticide safety. In 1969 alone, at least 185 pesticides had been registered over
22
PHS objections. In the same vein, a Ralph Nader group later found that, of
5,052 recommendations made in 1969 by the Food and Drug Administration to
the USDA for labeling changes which would encourage safer use of various
pesticides, none were accepted. 23

The Govemme~t Moves Against DDT (or So lt Appears)
At the same time that the credibility of the USDA as a protector of the public
health was being destroyed, new information indicating that DDT might be a
serious human health hazard became public. In May 1969 HEW's National
Cancer Institute released a report on an experiment in which it was found that
DDT causes cancer in mice. During the following months decisions were made in
two more states not to wait any longer for federal action against DDT: in June
the New York State Pesticide Control Board askcd the state legislature to curb
the use of DDT in the state,24 and in July the California State Senate voted to
ban DDT in that state. 25 Arizona had already in January banned the use of DDT
for a year. 26 In the light of these state decisions, the USDA's position on DDT
was becoming increasingly untenable.
In July 1969, the USDA made its first moves to decrease the use ofDDT in
its own programs. lt tied the announcement to the release of a National
Academy of Sciences' National Research Council {NAS-NRC) advisory report.
The report echoed the 1963 PSAC report on pesticides in recommending that
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„more effective steps be taken to reduce the unneeded and inadvertent release of
persistent pesticides ioto the environment." 21 B~cked up b~ t~s recommenda·
tion the USDA announced that it was temporarily suspendmg 1ts programs for
spra~ing persistent pesticides at airports and in the national forests. This
announcement was followed by another in August, in which th~ USDA made
public its intention to stop using persistent pesticides in two federal-stata
2
insect-control programs and to drastically reduce their use ~ ~nothe~. ~ The
USDA was still unwilling to make the politically dangerous dec1S1on to lim1t the
use of DDT in agriculture, however. Nearly two-thirds of the remaining DDT use
in the United States was on cotton-and, as we have noted, the cotton growers
were well-represented in Congress by Representative Whitten and the other
Southem Congressmen. At least one powerful Congressman, Senator James
Eastland (D.) of Mississippi, is a major cotton grower himself. (Actually,
according to the 1972 Almanac of American Politics, Senator Eastland was
29
receiving about $160,000 annually for not growing cotton. )
In October 1969 the Environmental Defense Fund and four other conservation groups with ~hich it had become allied (the Sie~ Club, th~ National
Audubon Society, the West Michigan Environmental Action ~ouncil, an~ the
Izaak Walton League of America) petitioned Secretary of Agr1culture Clifford
Hardin to suspend all registered uses of DDT.30 Their petition went una_nswered.
The tidc of national and international opinion continued to turn agamst DDT
and the USDA position continued to erode, however. In October, California
31
took action to cut the use of DDT in the state by about one-half, andin early
November the Canadian govemment-which also found itself under pressure as a
result of the actions of several provincial govemments which had lirnited
the use of DDT-announced restrictions which would cut the use of DDT
in tiiat country by an estirnated 90 percent.32 Sweden had already banned the
useofDDT.
On November 12, 1969, the federal govemment made a new move. Depart·
ment of Health, Education, and Welfare (HEW) Secretary Robert Finch
announced that, following the recommendation of his Commission on Pesticides
and the Human Environment (the Mrak Commission), the govemment had
decided to phase out all "nonessential" uses of DDT over a period of two
·
years. 33 He gave no details.
A week after Finch's announcement, Secretary of Agriculture Hardin issued
notices of cancellation of registration for almost all uses of DDT and announced
that its use would be almost completely halted by the end of 1971. Sirnultaneously, the White House announced that the use of other persistent pestici~es
would be curbed beginning March 1970.34 These announcements were qu1te
dramatic and made headlines all over the country. lt took alittle more time for
.
their misleading nature to become apparent.
The USDA had not .canceled the registration for use of DDT on cotton, wh1ch
accounted for two-thirds of its use. Furthermore, the USDA had chosen to
"cancel" rather than "suspend" those uses which its order did affect-meaning
that manufacturers who appealed the order could continue to seil DDT for the
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canceled purposes until the appeal was settled. And the appeal process could .
only have been designed by pesticide industry lawyers;35 it guaranteed that the
appeal could take years to settle. Manufacturers could first ask for the
appointment of a special committee of experts to advise Secretary Hardin on
whether cancellation was appropriate; if they were dissatisfied with this advice,
they could then ask for a public hearing on the matter; and, if they were
dissatisfied with the recommendations which came out of the hearing, they
could then go to court.36 Not surprisingly, the manufacturers appealed.

The Environmental Defense Fund Takes the USDA to Court
Tue EDF and the other conservation groups which had petitioned Hardin to ban
DDT were, of course, dissatisfied with the actions which had been taken. At the
end of December 1969 they filed suit in the Washington, D.C., U.S. Court of
Appeals to have the USDA ordered to suspend all the registered uses of DDT. 31
In contrast to cancellation, suspension of registration would have the effect of
banning interstate sales of DDT during the appeals process.
Six months later, on May 29, 1970, the Court of Appeals acted on the
petition which the environmental groups had filed and ordered Secretary of
Agriculture Hardin to suspend the registration of DDT within thirty days or to
give reasons for what Chief Judge Bazelon termed "his silent but effective refusal
to suspend the registration of DDT." Judge Bazelon dismissed the USDA's
cancellation orders as "a few feeble gestures."38 Hardin responded to Judge
Bazelon's order by stating that, in his judgment, DDT did not constitute an
imminent hazard to human health, to fish and wildlife, or to the environment,
that DDT had essential uses, and that suitable substitutes could not be f ound for
all of these. 39

The Environmental Protection Agency Takes Over
The USDA was ultirnately saved from ever having to cancel or suspend the use of
DDT on cotton by President Nixon's creation of the Environmental Protection
Agency (EPA). This new agency took over the responsibility for pesticide
regulation from the USDA in December 1970.40
One of the füst orders of business for the head of the new agency, William D.
Ruckelshaus, was settling the DDT matter. At the beginning of January 1971,
the Court of Appeals-responding again to a petition from the Environmental
Defense Fund-ordered the EPA to cancel the registration of all products
containing DDT and to consider whether ihe information available to the agency
warranted the bnmediate suspension of registration of these products. The
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opinion by Chief Judge Baz.elon held that cancellation proceedings should be
commenced whenever the registration of a pesticide raises "any substantial
question of safety," that the secretary of Agriculture had acknowledged tbat
such a question existed in the case of DDT, and tbat "the statutory scbeme
contemplates that tbese questions will be explored in the full ligbt of a public
hearing [if requested by a manufacturer] , not resolved bebind closed doors. " 41
A week later tbe EPA complied witb the order to cancel. The manufacturers, of
course, immediately appealed the cancellation decision.
Thus, eight years after President Kennedy had ordered the USDA to
implement the PSAC recommendation to phase out DDT, tbe first step bad been
taken against its major use-on cotion. And the responsibility for this step was
taken not by the USDA or its successor agency, the EPA, but by a federal court.
Two months after the cancellation decision, the EPA issued a statement
detailing its reasons for not suspending tbe use of DDT. Perbaps the most
substantial reason given was that

The committee's füst recommendation was, therefore:
Reduce the use of DDT in the U.S. at the accelerated rate of the past few years
with the goal of virtual elimination of any aignificant additions to tbc
environment.46
{The annual domestic use of DDT had declined from a peak of about 70 million
pQunds in the 19 SOs and early l 960s to an estimated 12 million pounds in
1970.41

precipitous removal of DDT from interstate commerce would force wide-spr~ad
resort to bighly toxic alternatives in pest control on certain crops. The widespread poisonings, both fatal and non-fatal, w~~ch may reasonably be projected
present an intolerable short-term health hazard.
.Although suspension of registration of DDT after eight years would not have
been regarded as "precipitous" by many observers, ·the EPA had raised a
legitimate concem. Four fatal poisonin~ bad resulted, for example, wben
tobacco farmers had switched from tbe relatively nontoxic DDT to etbyl
parathion, a relative or' the nerve poisons developed for use in chemical warfare.
But in the case of cotton, which accounted by 1970 for 86% of the remaining
uses of DDT, the likely substitute, methyl parathion, was already being used
mixed with the DDT.43
At the end of April 1970, EPA Administrator William D. Ruckelshaus
appointed an advisory committee on DDT from a list of nominees provided by
the National Academy of Sciences {in accordance witb tbe provisions of the
1947 Federal Insecticide, Fungicide, and Rodenticide Act). Several months later,
bis DDT advisory committee retumed witb its report. The committee found that
"the evidence to date clearly shows that DDT induces hepatomas and suggests it
. may be carcinogenic" and that
DDT and its derivatives are serious environmental pollutants and present a
substantial threat to the quality of the human environment through widespread
damage to some nontarget organisms. There is, therefore, an imminent hazard to
human welfare in terms of maintaining healthy desirable flora and fauna in
man's environment. 44
In spite of these ftndin~. the commitiee did not recommend immediate
suspension of the use of DDT, giving as their reason that, even

if one accepts that an eventual health hazard is a possibility, it must ~e
recognized that very little can be done at this time. The world burden of DDT IS
•
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to a rapidly phased cessation of DDT usage would probably make no significant
,
düference in human exposure levels. 45

,,
1

Immediately following tbe release by th~ EPA of the DDT Advisory
Committee's report in September, tbe Court of Appeals once again ordered the
EPA to consider the suspension of all uses of DDT.48 The cancellation
process bad already entered its second phase, however: August 17 marked the
opening of the hearings whicb had been requested by some of the manufacturers
of DDT, and the EPA decided that it would be "bad policy" to suspend the use
of DDT before tbe bearing process was completed.49
lt soon became apparent from the conduct of the hearings, however, that
botb the EPA and the bearing examiner, Civil Service Commission attomey
Edmund M. Sweeney, had made up their minds on the issue-and had come to
opposite conclusions. The EPA joined witb the Environmental Defense Fund to
advocate the banning of DDT, while Sweeney's sympathies seemed to be with
the pesticide manufacturers, wbo were joined by the USDA in the defense of
DDT. According to Science magazine, Sweeney on occasion became quite
abusive toward testifying scientists and at one point revealed the extent of his
ignorance regarding the proper presentation of scientific evidence by insisting
that a scientist answer all technical questions by replying "yes," "no," or ''I
50
don 't know. " Finally, in April 1972, after bearing testimony for seven months,
Sweeney announced his conclusion: DDT use did not pose haz.ards of cancer or
birtb defects to man and did not "have a deleterious effect on fresh water fish,
estuarine organisms, wild birds or other wildlife." He therefore recommended to
the EPA that tbe decision to cancel the registration ofDDT be reversed. 51
Thus, after nearly two years, the cancellation process bad neared its end. All
that remained was for EPA Administrator Ruckelshaus to make bis decision.
Speculation abounded regarding the political pressures brought to bear on him.
One source inside the EPA's enforcement branch suggested that the fact that
most DDT was being used on cotton meant that the decision wouhi be
influenced by the Nixon administration's "southem strategy": "Tbis decision is
too important to expect the White House to leave it entirely up to the
52
agency ." Others, of course, speculated as to what Representative Whitten
would do to the EPA budget (over which bis subcommittee also bad authority)
if DDT were canceled. At tbe same time, the delay in the federal actions on DDT
bad become rather embarrassing. Tue states of Washington, Maryland, Wisconsin,
and Vermont bad joined ·California, New York, and Michigan in restricting the
use of DDT-in most' cases by banning its use. 53 And Secretary of the lnterior
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Walter Hickel bad banned tbe. use of DDT on
under his control.54 Internationally, Japan an . e
·an b
Canada, Cyprus, Hungary • Norway • and Sweden in essentt y

And regardlng the effectiveness of the environmental groups who bad led the
campaign against DDT, Borlaug said: ·

:r

Although the collective membership of these organizations is perhaps less
than 150,000, their superb organization and tactics make them an extremely
effective force in lobbying for legislation and for brainwashing the public.61

of ~D~~e as a welcome surprise to those whom the regulatory history of
bad taught to be cynical, when fmally, on June 14, 19~2, Rucket. us
announced the banning of further DDT use (with some nunor exceptlo~s)
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kin tbat the ban be ruled effect1ve unme ia e Y•
~~~t ~:a::~c:~~~i; rej:cted by the District of Columbia Court of
Appeals.s7

The Significance of the Banning of DDT
m aign to ban DDT are open to a range of possible
· Tue results of the ten-year ca P
th
.bility that the campaign against
ts At one extreme we have e po~1
in its being phased out only slightly
as a result of other, natural causes, the most impo an 58
widespread development of insect strains ~esistant to DDT.. C!11e ~over of:~:
June 1972 issue of Environment magazine showed a large pamtmg .o am. c~ will
with the caption: "As a result of spraying programs, the only thing whi
kill this malaria-bearing mosquito is a brick.")
fi
.
t the other extreme, some consider the banning o~ DDT ~ t~e ust step in a
A .
de toward the banning of all chem1cal pestic1des. Norman E.
;~;~:~d:.:na:i:r the 1970 Nobel Peace Pri:ze for bis development of high-yield
strains of wheat, expressed this view in November 1971:
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DDT is only the first of the dominos. But it is the toughest of all to knoDc~;~t
trib f n and safety record. As soon as
JS
because of its excell;:1t co':n b: ;opush for the banning of all the chlorinated
successfully banned, t ere ": order the organic phosphates and carbamate
hydro~~bonso, andhthteaskn, JS~fimished on insecticides they will attack the weed
insect1c1des. nce t e
killers and even~ually ~~: fu~gi::Su S A were completely banned, crop losses
lf the use o pest1c1 es~ m
t ~·d food prices would increase fourfold to
would probably soar to
percen
f he l . come groups?
.
fivefold. Who then would provide for the .ro~,needs o t ow-m
Certainly not the privileged environmentalists.
Borlaug testified also to the effectiveness of Rachel Carson's book:
The current vicious, hysterical propaganda campaign ag:nnst. the use. of
agricultural chemicals, being promoted today by f~ar-provok~g, ir~sfr~f~s~~l~
.
entalists had its genesis in the best-selling, half-science- a ic 10
envuonm
'
60
novel Silent Spring published in 1962.

Borlaug was obviously upset.
Both these extreme views are probably off tbe mark. What is clear is that the
pesticide manufacturers no longer have unchallenged control over the federal
pesticide-regulation machinery. Convetiely, the public interest groups have
become a force to be reckoned with. By 1971, five years after Y annacone sued
tbe Suffolk County Mosquito Control Commission, the Environmental Defense
Fund had grown into a national organiz.ation involved in more than a hundred
court cases, running the gamut from air pollution to water-resource litigation,
with some 32,000 dues-paying supporters and a pool of 700 scientists available
as expert witnesses. 62 And the EPA will now respond to reasonable requests
from environmental groups without a couit order. (Thus, for example, in
response to a simple petition from the Environmental Defense Fund, the EPA in
March 1971 issued cancellation notices for two more persistent pesticides,
aldrin and dieldrin.63 ) At the same time, the record so far bardly supports the
view that the environmentalists will soon banish all chemical pesticides. Indeed,
some 900 more pesticidal chemicals would have to go through the tortuous can-cellation process before Borlaug's nightmare could come true.64 Even the most
bardened environmentalists quail at the thought of such a project.
Tue story of the struggle over DDT has much to teach those contemplating
involvement in efforts to bring about responsible federal policies f~r technology.
Among these is the effectiveness of a well-written book. More than ten years
after its publication Silent Spring remains a classic influential statement of the
case for restraint and care in the use of pesticides-and, by analogy, of
technology in general. We have also seen the important options offered to
reformers by our federal form of govemment. Often it is easier to obtain a
bearing and mobilize a constituency at a local or state level-on what is really a
national issue-than it is to take the issue to the federal govemment directly.
Finally, the Environmental Defense Fund represents an inspirational example of
some of the possibilities when scientists and lawyers join forces in the public
interest.

NOTES
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CHAPTER 11

Matthew Meselson and the
United States Policy on
Chemical and

Biological Warfare

Matthew Meselson is a slight, soft-spoken professor of biochemistry at Harvard
who often seems to be occupying the calm at the center of a hurricane of
activity. The scene which greeted one of the authors on an afternoon visit to his
laboratory during the spring of 1973 was typical: Meselson's graduate students
had congregated for wine, cheese, discussion, and laughter in a room next to his
office. One door farther down his secretary-long-haired, bearded, and very
efficient-was typing. And Meselson himself was working at a table in his office
with a student, Robert Baughman, putting the final touches on a paper between
telephone interruptions. Meselson apologized sincerely for the fact that he was still
finishing up and invited the visitor to look around the office for a few minutes.
The office had the usual academic complement of bookshelves, but their
contents were not restricted to books and journals relating to Meselson's
professional interests in molecular biology: there were also loose-leaf binders of
press clippings, Congressional hearings, reports, and other material on his second
great concern of recent years-chemical and biological warfare (CBW). Around
the office there was also considerable evidence of Meselson's effort to pull
together the final report of the Herbicide Assessment CornIT'Jssion (HAC)
sponsored by the 120,000 member American Association for the Advancement
of Science. Meselson had led the HAC on a fact-finding trip to South Vietnam in
the summer of 1970.

143

144

Meselson, Federal Policy, Chemical & Biological Warfare
The People •s Science Advisors-Can Outsiders Be Effective,

. On the easel in the comer stood a topographic map of South Vietnam overlaid
with several transparent plastic sheets. Meselson got up to explain that each
sheet corresponded to a ·particular year and tha~ ~e thin lines on each she~t
showed the defoliation and crop-destruction mtSSions flown that Y~~r. One s
attention was caught by one large mountain valley, perbaps fifteen miles lo~g,
covered by many Iines. Meselson explained that tbe valley was customarily
blanketed by antipersonnel bombs just before the slow-flying ~pray pla~e~ flew
over on a crop-destruction mission. Although U.S. Army offic1als had ongmally
told the HAC that tbe valley was unpopulated, Meselson later identified many
dwellings on aerial pbotograpbs of the area.1 More recently ~eselson bad
obtained the Army•s official figures indicating a civilian populat1on of 17,000
Montagnard tribesmen in tbe valley.
· On several sbelves lay stacks of color pbotographs whicb Meselson ha~ t~~en
during tbe HAC visit to Soutb Vietnam. Tbere were pi~ures of tbe pnmttive
Montagnard people, many of the women bare-breasted; p1ctures of a ~angrove
forest whicb had been sprayed witb berbicides years before-all tbat was left
now was a mass of small barkless tree trunks jutting crookedly out of the b~re
earth. a grey wasteland; and tben there was an aerial pbotograpb of_ tbe ncb
brigbt green of a living mangrove forest witb tbe dark channels of a nver d~lta
winding through it. In December 1970, a few days before tbe HAC pubbcly
released its preliminary report accompanied by tbe~ pbotog~p~s (b~t after
they bad given the White House a preview) tbe Nixon ad~tration bad
announced that the herbicide-spraying operations in Soutb Vietnam wo_uld be
phased out. But by this time almost 10 percent of the area of Soutb Vietnam

had been sprayed.
..
Tue work whicb Meselson and bis student, Baughman, were now wntmg up
bad been stimulated by a problem that had confronted tbe HAC almost three
years before. Meselson and others were concerned ~bout the lev~~ .of
tetrachlorodibenzo-p-dioxin ( abbreviated TCDD or Slmply called ~10~m ) t~t
may have accumulated in the South Vietnamese fo'od sup~ly. D10~. wb1ch
occurs as a contaminant of tbe berbicide-defoliant 2,4,S-T (d1scussed m Chapter
6) is extraordinarily poisonous: it is le~al to guin~a pigs at doses of 0.6 parts
per billion ( Hf9) of body weight, and 1t causes butb defects at even small~r
concentrations. (The lethal dose for a rat is fifty times higber, that form~~
unknown.) What makes dioxin even more dangerous i~ tbe fac~ that 1t 1s
chemically relatively stable in the envirorunent and that 1t tends hke DDT to
accumulate in fatty tissue. As a result, the effects of small doses of dioxin can be
cumulative and it can concentrate in tbe food chain-and ultimately in man.
In 1970 standard chemical techniques could detect dioxin in food only in
concentrations exceeding ten parts per billion-more tban ten times the lethal
concentration for guinea pigs. Since neither the government agencies responsible
for regulating pesticides nor tbe manufacturers of 2,4,S-T seemed particularly
interested in improving tbese techniques, Meselson and Baugbman undertook tbe
task. Now, two years later, they bad developed a tec~nique whicb was about
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10,000 times more sensitive than thc previous metbods used (i.e.• capable of
detecting one part dioxin per trillion by weight). In their füst tests on fish
samples that the HAC had brought back frozen from South Vietnam, they found
dioxin up to concentrations of 0.8 parts per billion. These findings have caused
considerable concem and, at the time of this writing, measurements were being
rushed on other samples from Vietnam and elsewhere including the United
States where 2,4,S-T is used in popular weed and brush killers.2
The developrnent of tbe dioxinmeasurement technique and even the existence of the HAC itself represent only the most recent episodes in Professor
Mesetson•s long involvement witb chemical and biological warfare. That involvement began only a few years after Meselson bad become a professional lcientist,
and it has continued for more than a decade.

The Arms Control and Disannament Agency
Starling in 1957, bis first year out of graduate school, Meselson participated in a
series of fundamental experiments on thc replication ofDNA (deoxyribonucleic
acid), the molecule which stores and transmits an individual's genetic „code.„ In
1960 he was appointed associate professor ofbiology at Harvard, and four years
later he was promoted to full professor. Like a number of other promising young
scientists, Meselson was introduced to govemment advising rather early. Several 7
of bis older scientific colleagues were already high-level scientific advisors, and in
1963 one of them, Professor Paul Doty of Harvard•s chemistry department, then
a member of the President•s Science Advisory Cornmittee (PSAC), interested
Meselson in consulting for thc U.S. Arms Control and Disarmament Agency
(ACDA). (The ACDA had been established by President Kennedy to prepare for
negotiations on the atmospheric nuclear test-ban treaty of 1963.)
Meselson agreed to spend the summer of 1963 at thc ACDA and was assigned
to study European nuclear defense problems. He soon realized, however, that he
could not bope to contribute much of importance on this tangled subject in a
summer•s time, ·so he arranged to study chemical and biological warfare (CBW)
instead. lt was a subject for whicb bis biological background better suited him,
and furthermore one which neither the ACDA nor, as it tumed out, any otber
civilian agency had yet subjected to serious review. The State Department, the
Defense Department, and the Central Intelligence Agency all offered Meselson
excellent cooperation in bis summer study, allowing him access to a great deal of
secret information. The Army even conducted Meselson and a Harvard colleague,
J. D. Watson, on a tour of its chief biological warfare researcb center, Fort
Detrick in Maryland. 3 (Watson, famous as the codiscoverer of the double-helical
structure of DNA, was serving at this time on a PSAC panel studying the
technical aspects ofCBW.)
·
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What Meselson leamed profoundly disturbed bim. Civilian officials and the top
military leadership had repeatedly yielded to constant pressure from the CBW
technologists. A series of policy changes, each one relatively minor, bad moved
America further and further away from its traditional position-which bad been
unequivocally articulated by President Franklin Roosevelt in 1943, at a time
wben his generals were considering the use of chemical warfare against the
Japanese:
Use of such weapons has been outlawed by the general opinion of civilized
mankind. This country has not used them•••. 1 state categorically that we shall
under no circumstances resort to the use of such weapons unless they are first
used by our enemies. 4
By 1956 a new United States CBW policy bad begun to emerge. In that year's
edition of tbe U.S. Army field manual, The lAw of Land Warfare, tbe
traditional provision that "gas warfare and bacteriological warfare are employed
by the United States against enemy personnel only in retaliation for their use by
an enemy" 5 was replaced by the following statement:
The United States is not a party to any treaty, now in force, that prohibits or
restricts tbe use in warfare of toxic or nontoxic gases, or smoke or incendiary
6
materials or of bacteriological warfare.
By 1959, the Army CBW establishment bad become so bold as to launcb a
propaganda campaign featuring speeches by Cbemical Corps generals (often
under the sponsorship of the American Chemical Society) and pro-CBW
newspaper and magazine articles, including one in Harper's by Brigadier General
J. H. Rothschild, commanding general of the (since-reorganized) Chemical Corps
Research and Development Command.1 The purpose of this campaign was
twofold: to obtain public and Congressional support for more funding for CBW
research and weapons procurement, and to soften public antipathy toward
· CBW use in combat. lt appears to have succeeded at least in the former
objective: during the Kennedy administration, spending for CBW increased
. more than threefold reaching $300 milllon per year by 1964. CBW weaponry
was now procured on a massive scale and extensively incorporated into Army

.

training. 8
Even more ominously, in 1961 the Kennedy administration bad given the
go-ahead to the use of herbicides for defoliating the jungle and destroying crops
in "enemy areas" of South Vietnam. Although poisonous gases were not being
used a firebreak bad been crossed-the United States was waging chemical
warfare. In 1962, during the Cuban missile crisis, an attack on Cuba with an
"incapacitating" biological weapon was seriously considered by military officials
as part of a U.S. invasion plan. According to Representative Richard D.
McCarthy (D.-N.Y.), the plan advanced to the point where Venezuelan equine
encephalomyelitis germ warfare agents were placed aboard planes in preparation
for use. Although this agent is not officially classified as „lethal," it has been
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estirnated that more than 1 percent of the exposed population would have died as a result of such an attack. 9
The tremendous American effort to develo p such biological ("germ")
weapons was particularly disturbing to Meselson. What he bad learned about
these weapons during bis summer at the Arms Control and Disarmament Agency
convinced hirn ·that they were undesirable on almost every c:ount. At the most
fundamental level, he later asked:
What consideration can be given to moral factors in the conduct of warsociety's least moral activity? Widespread restraints against certain forms of
human combat may be partly based on instinct and accordingly may be
wiser than we know.... In the course of ( the development of increasingly
more powerful weapons], governments and people have.come to countenance
ever increasing levels of destruction in the pursuit of national objectives.
At some point this process must be arrested and then reversed if civiliza·
tion is to overcome the threat to its existence posed by the application of
science to warfare. . . • lt would be a backwards step to extend the varieties
of violence which we now tolerate to include such hitherto reviled means as
chemical and biological warfare. 10
Meselson has also cited many "practical" objecüons to biological warfare. Thus,
although biological weapons might be cheap, might be most suitable for
attacking large populations, and might be most effective in a sudden. surprise
attack, these are all characteristics that the United States should not desire in
'weaponry. Since the United States already has an enormous arsenal of nuclear
weapons, why encourage developments which would malcc weapons of mm
destruction easily available to the smaller nations or to terrorist groups?
Moreover, biological weapons would be largely ineffective as battlefield weapons
inasmuch as the disease microorganisms require mcubation periods in victims of
one or more days before taking effect.
lnsofar as deterrence is effective, the use of biological warfare by an enemy
against United States armed forces should be deterred by the threat of weapons
already in existence. Another argument, that the United States has to proceed
with the development of CBW weapons in order tobe able to develop defenses
against them is unconvincing because it would be impossible to prepare, let alone
administer, inoculations or other defenses against all the germs which an enemy
might employ in warfare. The best general defense against chemical as weil as
biological attack would be a respiratory face mask, air conditioning, and,
in extreme cases, protective suits-devices that would prevent poisons or
microbes from coming in contact with their human targets. And the development of such defenses does not require the development of germ weapons
themselves.
Meselson wrote a report for the ACDA which was sharply critical of the
developing American CBW policy. But the report seems to have been „filed away
someplace and probably forgotten," although it may have encouraged the ACDA
to undertake the modest series of studies in CBW disarmament which they began
in 1964. Meselson thinks that the extensive use of secret information in bis
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report, which he bad hoped would give it added authority, may bave instead
weakened its impact by decreasing its circulation.
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President Johnson's response to the petition is not recorded. He seems to have
ignored it. The Pentagon somewhat later began a review of its CBW policies, but
tbat was scuttled.
·

Making CBW a Public Jssue
Another science advisor might have let it go at that: report submitted, filed, and
forgotten. Meselson did not. Since _1963, Me_:;e_l~n ~stima~es, he has _spent
at least a quarter of bis time on anti-CBW act1Vlt1es, mcreasmg to half~ ~he
period from 1969 through 1971. At füst, he worked mainly as a contm~mg
consultant to the ACDA and also through the international "Pugwash" ~etm~s
of scientists interested in disarmament. 11 He was very concerned dunng thi.s
period lest efforts to publici7.e American CBW activit~s have the e~fect of
further interesting foreign nations in CBW, which would ~- t~n greatl~ mcrease
the difficulty of CBW disarmament. But while he was wt~~~ _wo~1ed about
ublicizing the United States CBW effort in the process of cnllclZlng it, by 1966
bad changed bis mind. By this time the U.S.
of_ forest
defoliation, crop destruction, and battlefield use of tear gas m South Vietnam
bad become truly massive. 12 And as Meselson later explained:

~eselson

~rogram

of all the countries in the world, it is the Unit~d. States ~hich conspicuously
pioneers in this area, wbose officers and offlcials conS1Stently have been
saying-at lower levels than the President-that th~se are the w~apons of the
future. It's the United States which has bad consp1cu~us and maJ~~ bu~getary
increases. And it's the United States whi~h has reframed from g1r~g international assurances that it would not be the first to use these weapons.

Mesels~n therefore decided· to join with Johrl Edsall at Harvard in ~irculating a
n· within the scientific community calling for a comprehens1ve top-level

:v~::nt review of the United States' CBW policy. ~he petition al8? cal~ed for

an end to the use of chemical antipersonnel and ant1crop wea!?°~s 10 V1et~am
and for the reestablishment of the traditional policy forb1dd10g Amencan
initiation of the use of CBW.
The job of circulating the petition and ~llec~ing sig~atures was handled
primarily by Meselson and a younger biocheoost, Milt~n ~1tenberg.1:hey beg~
by sending it to a number of prominent American sc1entiSts whose v1~~s lay m
the center of the political spectrum, reasoning that once the petillon bad
received the endorsement of moderates, more liberal scientists wo~ld hasten to
add their support. A preliminary petition was rele~sed. to ~e pre~s m September
1966 with the signatures oftwenty-two leading sc1enllsts, mcludmg seven_Nobel
Prize winners. 14 The attendant publicity and the help of the F_ederatlon of
American Scientists, which sent letters to its entire members~p .of 2,500,
enabled the sponsors to collect the signatures of some 5,000 sc1entlsts by t~~
time the petition was presented to the White House on February 14, 1967.

The petition did contribute to the growth in the public consciousness of CBW
as an issue, however. Around 1967 magazine and newspaper articles began
appearing which were both weil informed and highly critical of current
American CBW policy. These were followed by several books. Seymour Hersh's
Oiemical and Biologiail Warfare: Amenca's HiddenArsenal, published in spring
1968, was particularly forceful and well documented and succeeded in raising a
16
considerable furor . Meanwhile, in its own inimitable way, the Army committed
a massive blunder that focused more attention on the pernicious possibilities of
CBW tban the anti..CBW scientists could ever have hoped to arouse by
themselves.
On March 13, 1968, a cloud of the lethal. lüghly persistent nerve gas VX from
a test spraying accidentally drifted off from the Army's CBW Dugway Proving
Ground in western Utah. Within three days, over 6,000 sheep that bad been
grazing as far away as forty-five miles from the test location were dead. At first
the Army refused to admit tbat they bad even been carrying out tests. As the
facts became clearer, however, the Army was forced to admit bit by bit, over a
period of fourteen months, that its nerve gas bad killed the sheep; and it
eventually paid damage claims totaling nearly a million dollars. Finally, having
been compelled by an aroused Congressional subcommittee "to teil the truth.
the whole truth,
and nothing but the truth," Army spokesmen reluctantly ended
their denials. 17·

The Nixon Administration Review
By February 1969, just after President Nixon bad taken office, the United
States' CBW program bad become so controversial that both the CBS and NBC
television networks screened documentary programs on the issue.18 Neither
Nixon nor the Republican party was identified with the CBW expansion which
bad occurred during the Kennedy-Johnson administration, so the Nixon administration bad the opportunity of reexamining the issues on their merits. CBW
opponents renewed their efforts to obtain a thorough high-level policy review.
Through Presidential assistant Henry Kissinger, who bad been bis neighbor in
Cambridge, Meselson now bad a special avenue of access to the President.
At the same time, Congress was beginning to take an interest in CBW.
Meselson received an invitation from the Senate Foreign Relations Committee to
"educate" it-as the chairman, Senator J. William Fulbright, put it-on the
subject. The Committee met for this purpose on April 30, 1969, in executive
(i.e., closed) session. A „sanitized" transcript, which became available in June,
showed it to have been a remarkably wide-ranging session. 19
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With this indication of increasing Congressional interest, President Nixon, in
June 1969, fmally ordered the sweeping review of the nation's CBW policy that
Meselson and others had long sought. 20 Tue review was coordinated by Henry
IGssinger's office, which analyzed reports prepared by govemment offices
ranging from PSAC to the Defense Department and placed them before the
National Security Council and the President for the final policy decisions.
Although Meselson did not participate directly in this review process, he was
very active during this period. He prepared and circulated several papers arguing
various CBW issues. 21 In addition, Meselson and Doty organized a major
American Academy of Artsand Sciences conference during the summer of 1969
in order to „raise the level of discourse" about CBW, as Meselson puts it. A
similar purpo5e was served by a seminar presented before the National Academy
of Sciences in October 1969.
Meanwhile, Congress began to respond to the impact of CBW's recent b~d
publicity. During the same summer, 1969, the Senate Armed Services Comm1t·
tee decided to eliminate aUfunds in the flScal 1970 budget for offensive CBW
weapons development.22 The United Nations also got into the picture when one
of its study groups, composed of experts from a number of nations, including
thc United States, issued a detailed factual report on CBW. On the basis of this
report, UN Secretary General U Thant called for a halt to the development and
stockpiling of chernical and biological weapons and the elimination of these
weapons from the arsenals of all nations. Finally, never one to disappoint, the
Army continued to make embarrassing CBW blunders: an accident in Okinawa
which led to the revelation that the Army had been storing shells and bombs
loaded with nerve gas at bases around the world,2:1 careless handling of a massive
rail shipment of phosgene poison gas across the country,24 and plans for an even
roore massive shipment of extremely dangerous nerve gas bombs ( discussed in
the next section ofthis chapter). All these developments kept strong pressure on
the Nixon adrninistration during its review of America's CBW policies.
On November 25, 1969, President Nixon announced his decision: the United
States would renounce first use of lethal and „incapacitating" chemicals and
would completely renounce the use of all methods of biological warfare. He also
promised to resubmit to the Senate the 1925 Geneva Protocol banning first use
of chemical and biological weapons. (Every major nation but the United States
. .
.
.
and Japan had ratified this treaty by 1931.)
Three months later, Nixon anno\Ulced that U.S. renunc1at1on of b1olog1cal
weapons would include "toxins"-biologically produced poisons, like the
incredibly potent botulism toxin. The National Security Council review of the
status of toxins, which had inadvertently been left unclear in President Nixon's
previous announcement, had presented the President with three options:

1.
2.
3.

Keep toxins.
Keep them ü they can be produced synthetically.
Renounce toxins completely. ·

In choosing the third option, Mr Nixon went beyond the reeommendations of
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any of his govemment advisors, including PSAC. He instead followed the advice
of CBW critics like Meselson, who argued that national policy should be guided,
not by semantic niceties conceming the difference between chemical and
biological weapons, but by the desire for eventual worldwide CBW disarmament. Meselson obviously appreciates this decision and others which President
Nixon has made on CBW-related issues, for he claims: "l'm a one issue man and
CBW is my issue. As far as CBW is concemed the Nixon Administration has been
a very good one." Meselson's activities in 1972, however showed that he was
aware of other issues: he worked in the Presldential ~paign of Senator
·
McGovem.

The Anny•s Nerve-Gas Bombs
After seeking scientific advice from highly qualified people both within and
outside the government, we have tentatively concluded tha; sea burial would
offer the least hazard. 25
-Acting Assistant Secretary of
the Army Charles L. Poor
In April 1969, Representative McCarthy of New York found out quite by
chance that the Army was preparing to ship a large quantity of obsolete poison
gas across the country for disposal at sea. Tue poison gas at the Rocky Mountain
Arsenal had become a major issue in nearby Denver as a result of reports
prepared by the newly formed Colorado Committee for Environmental Information (see Chapter 12), and the Army decided that the easiest way to placate
these irate citizens would be to move the gas. They proposed to send it to New
Jersey and load it on old Liberty ships, which were then tobe towed out to sea
and sunk.
McCarthy's interest in CBW dated from the NBC television "First Tuesday"
documentary on chemical and biological warfare which he bad watched with his
wife two months before. As he relates in his book The Ultimate Folly, they were
26
shocked by what they saw. When his wife asked him what he knew about
CBW, he had to admit his ignorance. The next day he set out to leam more, and
he arranged a Pentagon briefmg for himself and a number of other Congressmen
on March 4, 1969. But the Army did not seem to understand the nature of
McCarthy's interest-they used the briefmg as
opportunity to campaign
for more funds for CBW and refused to answer McCarthy's questions fully.
Ironically, McCarthy could have learned much more the same day at MIT, where
March 4 had been set aside, as at several other universities, for open discussions
of the misuse of science by the govemment: Meselson spoke there about CBW. 2'
lt was inevitable that Meselson and McCarthy would soon get together.
Tue scientist had for some time been talking to Senators and Represen-
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tatives, their aides, and even some of their larger contributors, trying to
arouse some Congressional interest in a curtailment of American. CBW
activities. Now McCarthy called Meselson for advice about the shipments of
poison gas.
Meselson was slow to get excited. When McCarthy first called, Meselson told
him tbat if the shipment only involved relatively nonvolatile susbtances like
mustard gas, there should be little danger if reasonable precautions were taken.
Both Meselson and McCarthy became greatly concerned, however, as the full
dimensions of the Army's plans became apparent: the shipment was to consist of
some 800 railroad cars filled with 27,000 tons of poison-gas weaponry from
Rocky Mountain Arsenal and other munitions depots, including 12,000 tons of
lethal GB nerve-gas bombs, 2,(J()() tons of leaking GB nerve-gas rockets in
concrete and steel "coffins," and S,000 tons of mustard gas.28 Each railroad car
would carry enough poison gas to wipe out several large cities. Representative
McCarthy decided to raise a public alarm.
The disclosures resulted in such a general furor tbat the Army was immobillled. Army spokesmen announced tbat the shipment would be delayed
pending a full investigation by a National Academy of Sciences (NAS) scientific
panel. Frederick Seitz, at the time both president of the NAS and cbairman of
the Defense Department's top science advisory committee, the Defense Science
Board, volunteered the services of the NAS for this purpose. To head the special
NAS panel, Seitz appointed the famous Harvard chemist and explosives expert
George Kistiakowsky. He also tried to appoint the other members of the panel,
but Kistiakowsky, who was NAS vice-president and a former science advisor to
President Eisenhower, insisted on appointing his own panel. Matthew Meselson
was one of Kistiakowsky's appointees.29
As a member of the panel, Meselson visited the Rocky Mountain Arsenal and
discovered that the technicians there had already accumulated considerable
experience dismantling and detoxifying the nerve-gas bombs and were satisfied
tbat they could handle all the 1.6 million "bomblets." Indeed, investigation
disclosed that the Army had previously appointed an advisory committee to
look into the disposal of nerve gas and tbat this committee had recommended
that the gas be disposed of on site at the Rocky Mountain Arsenal. Despite this
advice, the Army brass bad quickly agreed to move the nerve gas when it became
an issue in the Denver mayoral election.
The NAS panel confirmed that the fears regarding the Army's plans were well
founded: they discovered tbat an average of fifteen derailments per day in the
United States had caused, over five years, some fifty evacuations in urban areas.
Eight of these incidents had involved trains carrying munitions, and just tbat
spring an ammunition train carrying Vietnam-bound tear gas and explosives had
blown up in Nevada. A helicopter inspection by Kistiakowsky of the Army's
proposed train route through New Jersey turned up numerous rail crossings
without guard-arms. lt also became apparent tbat the Army's proposed emergency medical preparations-a few medics riding on each train, ready to spring
out in their rubber suits at a moment's notice to administer atropine to everyone
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in sight-were ridiculously inadequate In view of the quantity and rapid toxicity
of the nerve gas.
Even after the gas reached port and was loaded aboard ships for disposal at
sea, the eastem seaboard would not be out of danger. The Anny bad already
dumped a large quantity of munitions, including some less dangerous gas
weapons, as part of its "Operation CHASE" (Cut Holes And Sink 'Ern"). But
these operations were not totally uneventful: one CHASE ship broke loose while
being towed to the intended dumping place, and another blew up only five
minutes after sinking~apparently as a result of shifting ammunition. The NAS
scientists pointed out, in their meeting with the Army officials, the possibility
that the excellent acoustic coupling provided · by water could cause a massive
simultaneous explosion of the nerve-gas bombs when the ships upended as they
started to sink. They also pointed out tbat heavy equipment which was loose
aboard the ships could fall onto the bombs and touch off such a chain reaction.
When an Army officer denied that the equipment was loose, Kistiakowsky
contradicted hirn with a photograph he bad taken only a few days before. If a
major explosion of the nerve bombs were actually to occur, the resulting cloud
of lethal gas could possibly be carried by the prevailing winds the hundred miles
separating the proposed dumping site from New York City. Even slow seepage of
the gas would poison a considerable volume of ocean.
The NAS report was released on June 25, 1969. Two days later the Army
announced tbat it had agreed to burn the mustard gas and detoxify and dispose
of the nerve gas bombs at Rocky Mountain Arsenal, as the report recommended,
rather than shipping them across country. 30 The leaking nerve gas rockets could
have been disassembled before they were embedded in concrete, but there now
seemed to be no quick and safe method of disposal. They were eventually
dumped at sea off the Florida coast. The saga of the Army's surplus poison gas
then appeared to be over. But in June 1973 Denver's mayor discovered, in
inquiring in Washington why the Army had reneged on its offer to give the city
land from the Rocky Mountain Arsenal for a new runway, that disposal of the
arsenal's nerve gas bad not even begun. Again confronted with outraged citi7.ens,
the Army promised to begin destroying the gas in October 1973. 31

The Herbicide Assessment Commission
We have considered thc possibility that thc usc of herbicides and defoliants
might cause short or long tenn ecological impacts in the areas concerned.
••. Qualified scientists, both inside and outside our Govemmcnt, ... have
judged that seriously adverse consequences will not occur. 31
-John S. Poster, Jr., Director of
Defense Research and Engineering,
September 1967
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By 1966 the United States• use of herbicides for defoliation and crop
destruction in South Vietnam had reached such a level (about a million acres
annually) that many scientists in the United States were moved to protest. In
June 1966 E. W. Pfeiffer, Associate Professor of Z.Oology at the University of
Montana, submitted a resolution to the Pacific Division of the American
Association for the Advancement of Science (AAAS):
·
Whereas units of the U.S. Department of Defense have used ••. [chemical)
warfare agents ..• in operations against enemy forces in Vietnam; and
Whereas, the effect of these agents upon biological systems in warfare is not
known •.. [and) the scientific community has a responsibility to be fully
informed of these agents and ·their use in warfare because they are a result of
scientific research: Therefore be it
'Resolved, That1. The Pacific diVision of the AAAS establish a committee of experts in
the field of chemical warfare to study the use of CW [chemical warfare)
•.• agents in Vietnam with the purpose of determining what agents have been
used, the extent of their use, and tbe effects on all biological systems that might
bave been affected.
2. That the above committee make a public report of their findings at
33
the next meefing of the Pacific division of the AAAS.
Pfeiffer's resolution was referred-without recommendation-to the national
office of the AAAS.
At its December 1966 meeting, the AAAS Council responded to Pfeiffer's
initiative by passing a resolution expressing its concern about the "impact of the
· uses of biological and chernical agents to modify the environment, whether for
peaceful or military purposes,'' and established a comrnittee "to study such
use." 34 Leaning over backward in order to avoid the appearance of entering into
the political debate over Vietnam, the AAAS Council broadened Pfeiffer's
resolution to the point where the committee which had been created had
virtually no instructions at all.
Three months later the committee (to which Pfeiffer bad been appointed)
came back with the recommendation that the AAAS set up a continuing
"Commission on the Consequences of Environmental Alteration" and that
various studies be initiated. Vietnam was mentioned as among "areas where
massive programs are in progress" and where, the committee suggested, studies
of the effects of defoliants rnight be valuable. But the only suggestion of who
might undertake the suggested studies referred to the National Academy of
Sciences. Pfeiffer subrnitted a rninority report opposing this suggestion because
of the Pentagon's use of the NAS "as a source of advice for biological warfare
effort" and also because of NAS's sponsorship of a postdoctoral research
fellowship program at Fort Oetrick, the Army's main biological warfare research
center.35
In September 1967 the AAAS sent a letter to Secretary of Defense
McNamara suggesting a study of the consequences of the U.S. defoliation
program in South Vietnam by either the NAS.NRC, a panel of the President's
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Science Advisory Committee, or an independent commission responsible to the
Secretary of Defense. The letter was answered by Director of Defense Research
and Engineering John S. Foster, Jr„ who reassured the AAAS that
qualified scientists, both inside and outside our Government, and in the
govemments of other nations, have judged that seriously adverse consequences
will not occur. Unless we bad confidence in tbese judgements, we would not
continue to employ these material&. 36
But when the president of the AAAS wrote back asking for more information on
the technical basis for Foster's "confidence." the Director of Defense Research
and Engineering was quite vague, referring only to a "consensus of informed
opinion" of fifty to seventy individuals in the absence of "hard data."37
Adding to the assurances of his first letter, Foster said that he had
commissioned "a leading nonprofit research insititute to thoroughly review and
assess all current. data in this field" and that he bad requested the National
Academy of Sciences' National Research Council to set up a panel to "review
the results of the study and to make appropriate recommendations conceming
it." 38 Four 100nths later, the Midwest Research Institute (MRI), under Depart·
ment of Defense contract, had reviewed and summaril.ed the literature on the
ecological impact of the defoliation program on South Vietnam, and their report
had in turn been reviewed by an NAS review panel. The NAS review concluded
that the MRI report had adequately surveyed the abundant data on techniques
of herbicide use in „Vegetation management,'' adding:
However, the scientific literature provides markedly less factual information on
the ecological consequences of berbicide use and particularly of repeated and
.
beavy berbicide applications. 39
The President of the NAS commented: "Some research in this area is now under
way but much more needs to be done."40 Thus in January 1968, eighteen
100nths after Pfeiffer had asked for a study of the ecological impact of
defoliation on South Vietnam because "the effect of these agents upon
biological systems in warfare is not known," an NAS panel had reviewed a
369-page summary of 1,500 references and interviews with 147 persons-and
had come to essentially the same conclusion.
lt seemed to Pfeiffer that it was time for the AAAS to act on bis original
recommendation. He asked somewhat plaintively:

Are American scientists capable of making an independent study or not? So far
tbe situation has been up in the air. You cannot get the AAAS board of directors
to commit themselves to such a study, and 1 don't think the average AAAS
member knows that the study was ever being considered. 41
Pfeiffer expressed the hope that the AAAS should at least sponsor an extensive
symposium on the subject, which "would hopefully stimulate people to go into
the field and get data on the effects ofherbicides."42 But, six months later (July
1968), after examining the MRI report, the AAAS Board of Directors again
passed the buck by publicly issuing the recommendation that
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a field study be undertaken under the auspices and direction of the United
Nations, with the participation of Vietnamese scientists an~ scientist.s from other
countries, and with cooperation, support, and protect1on prov1ded by the
·contending forces in the area. 43
This recommendation was sent to the Secretary General of the UN and to the
U.S. Secretaries of State and Defense.
· The response from the UN was a letter assuring the AAAS that the Secreta~
General was giving "the matter of chemical and bacteriological weapons ••• bis
very close attention.'' 44 The State Department replied that
such studies in combat areas are obviously difficult at present. The United
States will be happy to cooperate in responsible long-term investigations of this
type as soon as practicable.45
And John Foster replied for the Defense Department:
We have continued to gather data and reevaluate all available data and
technical judgements. While there are a number of. scientific questions left
unaDSwered by available studies, these questions apparently woul~ not be
answered by additional, short-term investigations. On balance, we conönue t~ be
confident that the controlled use of herbicides will have no long-term ecolog1cal
46
impacts inimical to the people and interests of South Vietnam.
Two months later (September 1968), Ellsworth Bunker, U.S. Ambassador to
South Vietnam released the findings of an interagency committee which had
reviewed the U.S. defoliation operation. Most of the statements in the report
were vague, reflecting a continuing absence of hard data on either the military
usefulness or the environmental impact of defoliation. At the end of the report,
bowever, murky and unsubstantiated statements gave way to a very specific
conclusion:
Thus, in weighing the overall costs, problems, and unknowns of the herbic~de
rograms
against the benefits, the committee concluded that the latter outwe1gh
P
'
.
d 47
the former and that the programs should be contmue .
The AAAS had thus exhausted the last alternative to taking its own initiative.
In December 1968 the AAAS Council finally directed
the AAAS staff to convene, as soon as possible, an ad hoc group involving
representation of interested national and international scientific organizations to
prepare specific plans for conduct of ... a field_ s~dy with the expe~ta~ion t~at
the AAAS would participate in such a study w1thm the reasonable lim1ts of its
resources. 48
Two-and-one-half years had now passed since Pfeiffer had first submitted his
resolution, and over 3 million additional acres of South Vietnam had been
sprayed with herbicides. Nothing significant was done during the next year,
however, to implement the Council's directive.
.
"
· pfeiffer is not one to be stopped easily. Meselson describes him as a real
pioneer type-if he sees a problem, he follows through and explores it wherever
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it may lead." Pfeiffer decided to undertake an expedition to Vietnam himself.
He announced that he and another zoologist, Professor G. H. Orians, would
voluntarily conduct a preliminary herbicide assessment expedition to Vietnam
under the sponsorship of the small Society for Social Responsibility in Science.
Among the objectives of the mission were
to stimulate awareness among scientists of the need for an intensive and
long-term study of the effects of military uses of chemical agents in Vietnam
[and] to demonstrate the possibility of obtaining meaningful information even
with limited funds and personnel. 49
Tue expedition was conducted during the second half of March 1969.
In December 1969, the AAAS imally committed itself to action by appropriating $50,000 to fund a Herbicide Assessment Commission which would go to
Vietnam to make a pilot study of the environmental and health impact of the
defoliation program. Matthew Meselson was invited to organize the study.
Meselson hired Arthur H. Westing, an expert on forest ecology from Windham
College in Vermont, as director of the HAC. Both men then surveyed the
literature and circulated a proposed list of study topics to over 200 scientists. In
June 1970 a five-day working conference at Woods Hole, Massachusetts,
attended by twenty-three specialists in such fields as tropical ecology and
forestry, helped further to define specific problems for systematic study.
Finally, in August and September 1970, Meselson and Westing made a five-week
tour of South Vietnam, accompanied by John D. Constable, Professor of
Surgery at the Harvard Medical School, and Robert E. Cook, a graduate student
in biology at Yale. Constable had already been to South Vietnam representing a
Boston-based group called the Physicians for Social Responsibility, which
intended to bring severely burned Vietnamese youngsters back to the United
States for treatment. This group had received the impression from newspaper
reports that many children had suffered burns as a result of U.S. napalm attacks
and had survived. But when Constable returned he had to report that he had
been able to find very few such victims in the South Vietnamese hospitals that
he visited. Meselson was impressed: here was a man who bad gone to Vietnam
expecting to find something, hadn't found it-and was honest enough to admit
as much to the newspapers when he came back. Meselson invited Constable to
join the HAC.
Without the cooperation of U.S. and South Vietnamese officials, Meselson
and his group could not expect to accomplish much in South Vietnam. Before
the HAC left, therefore, the AAAS wrote to Secretary of Defense Laird and to
the State Department's Agency for International Development (AID) asking for
their cooperation. The response from AID was generous: the group was offered
lodgings, food, ground transport, and office facilities while in South Vietnam.
But the cooperation sought from the Pentagon was more important-and it was
not forthcoming: requests for the locations and dates of herbicide spraying
missions were brusquely refused and attempts made in Washington to obtain
helicopter transport to sprayed areas were unsuccessful.
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The HAC thus arrived in Vietnam armed only with the hospitality of AID and
with a letter addressed "To Whom lt May Concern" from H. Bentley Glass,
Chairman of the Board of the AAAS. lt was obvious that the average U.S.
official or military officer in South Vietnam was unlikely to be much impressed
by such a letter, and it certainly would not get the HAC a helicopter. Meselson
therefore began by visiting the U.S. Embassy and the office of the South
Vietnamese Prime Minister. When he emerged he bad letters of introduction that
could be expected to cariy sc>Jne weight.
The HAC's first helicopter ride was obtained by using press cards which bad
been provided to the group by Science, a weekly joumal pu~lished by the
AAAS. But this seemed too much like false pretenses, so they did not use the
press cards again. Their next helicopter rides were obtained through the courtesy
of the U.S. Embassy-but the Embassy's own access to helicopter transport was
so limited that they soon tumed elsewhere. When they fmally went to the South
Vietnamese ArmY, the letter from the Prime Minister got them complete
cooperation: the Vietnamese were willing to order unlimited amounts of
helicopter transport for Meselson and bis colleagues-from the U.S. Army.
In the meantirne Meselson bad written to General W. B. Rosson; acting
commander of U.S. forces in South Vietnam, renewing bis request for informa·
tion about U.S. herbicide operations in South Vietnam, for helicopter transport,
for "logistic and security support to conduct one or two ground inspections,"
and for statistics recently gathered by the U.S. Army on the incidence of
stillbirths and birth defects in South Vietnam.50 The last item on Meselson's list
referred to a study tbat bad been initiated following the release of the Bionetics
Research Laboratory study (funded by the U.S. Department of Health, Educa·
tion and Welfare) indicating tbat the herbicide 2,4,S-T is a teratogen.
General Rosson replied that the information on herbicide targets and birth
defects Meselson was asking for was classified but tbat he would be glad to pro·
vide belicopter transport. The HAC found this offer virtually unrestricted;they
bad only to put in a call to get a helicopter whose pilot bad orders to "fly as
directed" by Meselson, subject only to limitations of safety. The HAC also bad
access to airplanes belonging to the Vietnam rubber growers• association, whose
headquarters in Paris Meselson and Westing bad visited on the way to South
Vietnam. These airplanes bad the advantage that the Vietcong knew them and
would not shoot at them; but they were much more difficult than helicopters to
take aerial photographs from, so the HAC stuck mainly with the helicopters.
Many of Meselson's flights were with Professor Pham-hoang Ho, a professor
of botany who also bappened to be South Vietnam's Minister of Educ~ti?n.
(Later, after the HAC's r~port helped bring about the end ofthe U.S. defobat1on
program, Professor Ho dedicated bis book on the flora of Vietnam to Meselson.)
The second in cornmand of the U.S. Chemical Corps in Vietnam also accompanied them. Meselson thought that the Army should be familiar with how the
HAC bad worked and know the basis for its ultimate conclusions.
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On the ground, South Vietnamese professors and students of medicine
and zoology helped the HAC collect samples of plants, fish, hair, mother's
milk, and so on. The samples were imniediately frozen in a 200.pound container of liquid nitrogen. The HAC also recorded interviews with sixty farmers
and village officials in or near defoliated areas, including two Montagnard
villages.
Although the Pentagon bad been uncooperative, the HAC found American
military officers in Vietnam generally friendly and open. The HAC did not need
very much guidance to find defoliated areas, however. South Vietnam is not a
very large country ü you have a helicopter, and the defoliated areas were always
distinguishable by the dead trees that they contained-the enormous doses of
herbicides bad not only defoliated but killed millions of trees.
The morning tbat the Herbicide Assessment Commission left South Vietnam,
Meselson bad an appointment with General Creighton Abrams, Commander of
U.S. forces in Vietnam, who bad just returned to duty after undergoing surgery.
The interview lasted the entire morning, and Meselson obtained the definite
irnpression tbat Abrams did not think very much of herbicide use. This
impression was confirmed the following December when the Washington Post
obtained a copy ofa cable tbat General Abrams and Ambassador Bunker bad sent
jointly to Washington requesting perrnission to terminate the crop-destruction
program. 51 A questionnaire distributed later by the Chief of Army Engineers to
officers who bad observed the results of defoliation operations in South Vietnam
revealed a sirnilar lack of enthusiasm. The responses averaged out to the
conclusion that the value of herbicides bad been "slight." 52
When the HAC returned to the United States, the process of analysis and
report writing began-and was still going on three years later. Meselson was as
creative as usual in obtaining assistance in analyzing the samples he bad brought
back from Vietnam. For example, since one of the herbicides used for crop
destruction, cacodylic acid, is over SO percent arsenic, it was natural to ask
whether it bad caused any arsenic poisoning. Meselson got help both from thc
Boston Metropolitan District Police and from MIT nuclear physicist Lee
Grodzins in measuring trace amounts of arsenic in the samples of human hair
which the HAC bad collected.
The Herbicide Assessment Commission gave a preliminary report on its
findings at the annual meeting of the AAAS in Chicago in December 1970. In
brief, their findings were as follows:
• • • About half the area of South Vietnam's coastal mangrove forests had been
sprayed. U.S. Agriculture Department botanist Dr. Fred S. Tschirley bad pre·
viously reported that mangroves are killed by herbicide spraying. The pictures
th~t Meselson showed of the lifelessness of these areas years after the spraying
gave ample confirmation of this observation. These photographs were widely
reproduced in the press and bad perhaps the greatest public impact of any item
reported by the HAC.

160

The People's Science AdvisorB-Can Outsiders Be Effective1

• • • About 20 percent of South Vietnam's relatively mature hardwood forestwbich covers almost one-half the area of South Vietnam-bad been treated with
berbicides, a third of it more than once. Dr. Barry Flamm, chief of the AID
Forestry Branch, bad previously concluded that a single spraying causes l 0 to
20 percent killing of marketable trees, and successive treatments 50 to 100
percent mortality.
• • • A considerable fraction of the crop land in South Vietnam's extensive
bighlands bad been sprayed. These bighlands support a population of about a
million persons-Montagnard tribesmen-at a subsistence level.
• • • The Commission found some evidence linking the <l.efoliation program with
increases in the prevalence of still births in rural Vietnam, but in view of all the
war-related disruptions and other factors wbich might bave affected the reported
numbers, the evidence did not appear conclusive. The HAC therefore urged
further study.53
Two weeks before this public presentation, the HAC bad given briefings on its
fmdings at both the State Department and the White House (the Defense
Department bad declined the offer). This was followed, on the opening day of
the AAAS meeting, by a surprise announcement from the White House of „an
54
orderly, yet rapid, phaseout of the herbicide operations." We can only
speculate on the reasons for this move. But anticipation of the public's revulsion
at the vast destruction of Vietnamese forests and food crops must have
contributed. At the same time, the request from General Abrams and Ambassador Bunker for an end to the crop-destruction program, along with a general lack
of enthusiasm for the defoliation program among Army officers in Vietnam,
ought to bave made the decision a relatively easy one to make.
The most recent development coming out of the HAC's work-the discovery
that dioxin bad indeed accumulated in the South Vietnamese food chain-bas
already been mentioned at the beginning of this cbapter. Another development
was that Congress ordered in its Militar/ Procurement Authorization Act for the
fJSCal year 1971 that the Secretary ofDefense
undertake to enter into appropriate arrangements with the National Academy of
Sciences to conduct a comprebensive study and investigation to determine (A)
the ecological and physiological dangers inherent in the use of herbicides, and
(B) the ecological and physiological effects of the defoliation program carried
55
out by the Department of Defense in South Vietnam.
Congress asked in the same legislation that the NAS report be submitted by
January 31, 1972, but the NAS asked for and received two extensions from the
Secretary of Defense and the chairmen ofthe House and Senate Armed Services
Committees.
When the NAS report finally came out in January 1974, it confirmed thc
seriousness of a number of herbicide effects: reports of illness and deathcspecially among Montagnard cbildren-following exposure to herbicides; the
destroyed mangrove forests would probably take about 100 years to regenerate,
they bad been invaded by malaria-bearing mosquitos, and the productivity of
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their offshore fishing grounds bad been reduced; defoliation and crop destruction
operations bad so reduced food supplies in some areas that they bad "resulted in
the displacement of people from their homes and bad contributed to the
urbanization of South Vietnam" 56; and finally the report observed that in South
Vietnamese cities herbicides bad come to be seen as "an emotionally charged
symbol standing for many apprehensions and distresses, especially those for
which Americans are blamed."57 Meselson served on the NAS Report Review
Committee panel which reviewed the herbicide report and improved it substantially.58
.

Some Observations
Meselson feels very strongly that the battle against chemical and biological
warfare is an all-or-nothing affair. Unless the United States joins with the other
nations of the world in ratifying the Geneva Protocol of 1925 which outlaws
CBW, he feels that all the successes in the struggle against CBW will soon be
forgotten and the whole battle will in a few years bave to be fought once again.
Of course.• many scientists besides Meselson bave played an important role in
the opposition to chemical and biological weapons. lf we bave emphasized
Meselson's contributions, we bave done so in order to show how effective a
single individual can be and how useful it is to be flexible in tactics.
Meselson gained his initial acquaintance with CBW as an "insider," and he has
continued to have access to secret data as an advisor to the Arms Control and
Disarmament Agency. He bas never made public classified information· rather
his clearance enabled him to make sure tbat his arguments could not be' refuted
by secret information and established bis competence and "credentials" inside
the government as well as outside.
Meselson bas consistently utilized the advantages of both "insider" and
"outsider" positions with remarkable success. Acting in the manner of an
insider, he helped the Army make a wise decision on the disposal of its nerve glis,
and later he was influential during the Nixon administration's CBW policy
review. As an outsider he helped to force first the termination of 2,4,S-T use in
Vietnam and later the ending of the entire defoliation and crop-destruction
program there. He has also helped to educate Congress and to create and inform
the scientific community and popular constituency without whose continuing
pressure the "insider" successes would not have been possible. Perhaps most
noteworthy of all, in bis entire career as an anti-CBW activist Meselson has
compromised neither bis "future effectiveness" nor his personal scientific
integrity.
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CHAPTER 12

Watching the Federal
Government in Colorado:
The Colorado Committee
for Enviromental Information

The history of the Colorado Committee for Environmental Information provides
an excellent illustration of the impact that a public interest science group can
have at the state level. The committee was most active during the period
1968-1970, when it initiated and informed major debates in Colorado on the
hazards connected with three federal programs: (1) the storage of huge quantities of nerve gas at the Rocky Mountain Arsenal near downtown Denver, (2) the
continued operation of Dow Chemical's Rocky Flats Plant outside Denver after
a disastrous release of intensely radioactive plutonium smoke from the facility
had almost occurred and (3) the developmental tests of a method to stimulate
the production of natural gas by underground nuclear explosions.

The Rocky Mountain Arsenal
At the Rocky Mountain Arsenal on tlie outskirts of Denver, the army has
manufactured and stored vast amounts of nerve gas and other war gases; in 1968
this stockpile included more than 20,000 nerve-gas cluster bombs containing
about 20 gallons of nerve gas apiece. 1 At the height of the cold war, the
commander of the arsenal had bragged to a local newspaper reporter that
the gas from a single bomb the size of a quart fruit jar could kill every living
thing within a cubic mile, depending on the wind and weather conditions .... A
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tiny drop of tbe gas in its liquid form on tbe back of a man's band will paralyze
bis nerves instantly and deaden bis brain in a few seconds. Deatb will follow in
30 seconds. 2
In the wake of the 1968 Dugway incident-in which nerve gas accidentally
released during an army test in Utah killed over 6,000 sheep (see Chapter 11)-a
more soothing sort of public relations effort seemed to be called for. An article
based on ari interview with the current arsenal commander appeared in the
Denver Post beneath a picture showing steel storage tanks of nerve gas neatly
stacked like cordwood iJJ an uncovered pile stretching off into the distance. In
the story the commander was quoted to the effect that even if "a plane crashed
into the drums with sufficient force to release the liquid, it is believed most of it
would be absorbed in the ground. A ftte would quickly consume the deadly
mist." 3
To a group of scientists in the university town of Boulder, outside Denver,
these reassurances smacked of wishful thinking. These scientists were members
. of an evening discussion group, the "Crossf'ield Seminar." Led by Dr. Michael
McClintock, a physicist at a National Bureau of Standards Iaboratory in Boulder,
they did some simple calculations of what might happen if a fire did not so
obligingly "consume" all of the "deadly mist." lt seemed quite plausible to them
that, in a hypothetical accident like that desaibed above, perhaps 1 percent of
the contents of ten ruptured tanks might be blown 150 feet into the air "by the
impact of the crash, the accompanying explosion, and convection due to
flames." 4 Then, by comparing to the Dugway incident, they found that the
resulting "area of lethality" might extend ten rniles or so downwind, i.e.,
poSS1öly into the heart of Denver. The conclusions that McClintock and bis
collaborators in the discussion group had arrived at were so fearsome that they
feit compelled to make their concems public. After studying the reports on the
Dugway incident and the available literature on chernical-warfare agents and
weapons, they wrote up a seven-page memorandum on the situation which they
released to the press on August 1S, 1968.5
The memorandum bad a substantial impact, receiving both local and national
coverage.6 After a week's silence, the Army let it be known that it had decided
to remove the offending nerve gas to a less populated area. 7 Then the public
learned, in May 1969, that the Army's plan was to ship the nerve gas bombs by
train across the country for eventual dumping into the Atlantic, and there was a
new uproar-this time national-with the sequel which we have already described
in Chapter 11.
By early 1969, while the nerve-gas controversy was still approaching its
climax, the Crossfield Seminar scientists concluded that the nerve gas episode
dramatized a more general problem-the public's lack of access to independent
technical advice on the environmental and public health implications of
governmental programs. To be sure, this was not a new insight. In particular, in
the late l 950s there had been massive efforts by scientists to educate the public
about the hazards of fallout from nuclear testing. (These efforts paved the way
for negotiation of the Partial Nuclear Test-Ban Treaty of 1963.) Certain
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organizations which were formed in that struggle became permanent and have
continued the effort of public education on issues relating to the impact and
control of technology. Among these are the St. Louis-based Committee for
Environmental Information, which founded the magazine Environment, and the
New York-based Scientists' Institute for Public Information (SIPI), which acts as
a national umbrella organization for the St. Louis committee and about twenty
other science information comrnittees in other parts of the country.
In March 1969 the Colorado group decided to organi1.e itself as the Colorado
Committee for Environmental Information (CCEI), a nonprofit corporation
affiliated with SIPI. 1
The CCEI almost immediately found itself embroiled in two new issues: the
danger of plutonium contamination of the Denver area resulting from activities
at a nearby Atornic Energy Commission (AEC) nuclear weapons fabrication
plant, and the danger of radioactive pollution from an AEC-promoted program
to increase the production of natural gas from certain Colorado roclc formations
by fracturing them with underground nuclear explosions•

Plutonium Pollution
On May 11, 1969, a fire in the Dow Chernical Company's Rocky Flats plant,
sixteen rniles from downtown Denver, caused about $100 million worth of
damage. 9 This was not an ordinary factory nor an ordinary fire: the plant, run
by Dow for the AEC, makes plutonium nuclear triggers for thermoouclear
weapons, and the füe, the Jargest industrial accident in history, involved about
1,000 pounds of plutonium.10
The artificial element plutonium is terribly dangerous in the form of smoke
or dust. l.ess than a millionth of a gram of tiny particles of plutonium oxide
lodged in a human Jung will intensely irradiate the neighboring tissues with
short-ranged alpha particles over a period of years, with lung cancer a likely
result. If a significant fraction of the plutoniwn involved in the Rocky Flats fire
had escaped to the outside air, the result rnight weil have been, as the AEC later
acknowledged, a public health catastrophe for the entire Denver area. 11 The
public was immediately reassured by spokesmen for the AEC, Dow, and the
Colorado Department of Health, however, that the plant's air-filtration system
bad worked effectively during the füe and that there bad been no release of
plutonium into the atmosphere.
The CCEI group first leamed about the fire from a newspaper which one of
the scientists brought to their regular meeting the next day. The discussion
which ensued quickly focused on two questions: (1) Was it possible that the
smoke from such a major fire could really have been contained so effectively?
(2) Would it not be tempting fate to continue the Rocky Flats plant in operation
so near to a major population center after this near-disaster? A subcommittee
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was set up to look into these questions under the cbairmanship of Dr. E. A.
Martell, a nuclear chemist at the National Center for Atmospheric Research in
Boulder and a world-~ecognized expert in the methods of detecting trace
amounts of radioactive isotopes in the environment. Two weeks later the CCEl
made its concerns public-this time in the form of an open letter to Colorado's
Governor John Love:
Since published reports contained no information indicating that an adequate
survey has been made of the large areas outside of [the Rocky Flats plant), it is
possible that large amounts of toxic plutonium oxide could have been deposited
as fallout from the smoke plume miles downwind from the plant.
The wisdom of the AEC in keeping such a facility in the center of the largest
metropolitan area between the Missouri River and the West Coast must be
seriously questioned. 12
Tue letter then went on to list a number of detailed questions conceming the
technical basis for the claim that no plutonium had escaped from the plant. The
scientists questioned whether either Dow or the Colorado Department of Health
had used the specialized equipment necessary to detect plutonium contamination. Copies of the letter were band-delivered to the media by Peter Metzger,
president of the CCEI.
Metzger's dealings with the media deserve a discussion in their own right. A
tall, balding, playfully contentious biochemist who at the time was 38 and
employed by Ball Brothers, a research laboratory in Boulder, Metzger recalls tbat
when he first began delivering CCEI releases to local newsrooms he was generally
regarded with profound suspicion. The tidings he bore were so disturbing that
some of his contacts accused him of being a "Communist." lt was only when
Metzger interested outside newspapers-notably the New York Times and the
Los Angeles Times-in covering CCEI stories that the local media people started
to listen too when he came around. Metzger's rounds with each CCEI press
release eventually expanded to twenty-three stops, including every newspaper
and every television and radio station in Denver. He soon learned that newsmen
rapidly lose interest ·in a story if they feel tbat they have been or will be
scooped. He therefore adjusted the timing t>n the releases so tbat the news would
come out at about the sarne time from as many sources as possible. {Ultimately,
Metzger enjoyed his dealings with the press so much tbat he began writing
articles on the controversies for the New York TimesMagazine. He then dropped
his career in biochemistry altogether to write a book, 1he Atomic Establishment, and do a weekly column of "science and technology muckraking" for the
New York Times syndicate.) Before long Colorado newsmen began coming to
CCEI for information. The scientists then learned, after one or two bad
experiences, that it was irnportant to bave a well-informed contact man on each
issue. The problem was that the newsmen would tend to go to the CCEI
signatory whose name they knew best, but tbat scientist might not be the best
informed on that particular issue. To avoid this, Metzger and Dr. Robert
Williams, an energetic and articulate young physicist at the Environmental
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Sciences Ser.vices Administration Research Laboratories in Boulder, were usually
indicated on the CCEl releases as press contacts.
Metzger did his work well: the letter from the CCEI to Governor Love about
the Rocky Flats plutonium fire was widely reported in the Colorado press. As
might be expected, AEC and Dow spokesmen reassured the public about the
extensive observations on which the claims of no plutonium escape were based. 13
But Governor Love called up General Edward 8. Giller, director of the AEC's
Military Applications Division, to ask him for a briefing on the matter. General
Giller in turn called Dr. Martell, whom he knew from an earlier period when
they had both been involved in the nuclear weapons testing program in the Pacific.
(Martell, a retired Air Force colonel, bad been program director of the Armed
Forces Special Weapons Project.) Two meetings were arranged for Giller and other
AEC and Dow officials-one with the governor and one with the CCEI scientists.
After his briefing Governor Love emerged to report that General Giller bad
assured hirn tbat there was no danger to the public as a result ofthe Rocky Flats
fire. This announcement effectively undercut the CCEI position tbat the public
health should be safeguarded. by more than the assurances of the agency whose
operation was being questioned. Giller's visit did bave some compensations for
the CCEI scientists, however: in their meeting with him they were able to exact
his commitment to have Dow answer a list of specific technical questions
concerning its measurements of plutonium losses from the plant and the extent
of contamination of the area surrounding the plant. 14
The answers to the CCEI questions came back with a key omission: tbe AEC,
Dow, and the Colorado Department of Health bad all refused to check soil
samples in the area around the Rocky Flats plant for plutonium contamination.
They argued that the significance of such samples would be difficult to evaluate
and tbat, anyway, the level of airborne radioactivity was a much more direct
measure of the public health hazard. 15
Fortunately, however, the CCEI bad the means for breaking this impasse: Dr.
Martell was a master of the delicate techniques required to detect traces of
plutonium. Martell therefore undertook an extended program of measurements
in his laboratory on more than 100 soil samples taken at various locations from
two toten miles from the Rocky Flats plant. In February 1970, after months of
work, he made his results public: at least 1,000 times as much plutonium bad
escaped from the Rocky Flats plant as could be accounted for by Dow figures
for the previous year, including those for the May fire. 16 (Martell's subsequent
measurements revealed tbat most of the excess plutonium in the Rocky Flats
area was not due to the May 1969 fire but rather bad been released in a series of
accidents over a period of years prior to that date.17) Meanwhile Giller, baving
learned of Martell's study, bad commissioned a similar soil-sampling program
· himself; and the results of this study essentially corroborated Martell's findings.
{lt is amusing to note that Rocky Flats personnel contacted Martell for technical
advice on how to do the study.) But the AEC nevertbeless insisted that tbe
level of plutonium contamination involved still constituted an insignificant
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health hazard, while Dow Company spokesmen pointed to upgraded safety
features being incorporated into the plant as lt was being rebuilt.
The CCEI scientists took advantage of the new burst of public attention
resulting from Martell's fmdings to attempt to communicate once more what ·
they feit were the major issues which should be confronted by the state and
federal govemment. First, they pointed out that there was disagreement within
the scientific co~unity about the danger associated with what the AEC
considered a "permissible lung burden•• of plutonium. Some scientists were
arguing that the AEC's level had been set too high by a factor of 100. Second,
they raised once again the question of whether the Rocky Flats plant constituted such a public health hazard that it should be relocated away f rom the
Denver area. Martell commented: "We can't afford to wait until we are in
trouble, because then Denver will have to move instead of Rocky Flats." 11
In fact, after Martell's fmdings were made public there came some very
disturbing revelations conceming plutonium-handling practices at Rocky Flats.
Fot example, it seemed that some of the plutonium contarnination detected by
Martell was due to leakage of contaminated oil onto the ground in a storage
area: some of the oil-soaked dirt had dried and blown away. 19 Another
revelation following the May 1969 ftre was that the Rocky Flats plant had been
~uffering an average of more than one plutonium fire per month. 20 A CCEI press
release commented that while "it is not possible to make realistic predictions
about the number and magnitude of plutonium releases in the future, ••• it can
only be stated that the record up to now is not very reassuring." 21
Despite the tumult following the publication of Martell's fmdings, the issues
which the CCEI had raised soon began to fade again unresolved. Governor Love
easily beat back the political challenge of Lieutenant Govemor Hogan who had
tried to make the govemor's passive attitude toward the AEC into an election
issue; and the state legislature, following the governor's wishes, refused to assert
Colorado's right to set safety standards higher than those of the AEC. 22 The
public appeared generally willing to accept Dow's assurances that safety-motivated design changes which were being incorporated into the Rocky Flats plant
would prevent another major fire. lt thus appears that the main effect of the
controversy was to make both the AEC and Dow management much more
concemed about ftre prevention and plutonium-handling practices at Rocky
Flats.23 They were also put on notice that their public relations statements were
subject to check by independent scientists.

Nuclear Stimulation of Natural Gas Production
"Plowshare" is the AEC's name for its program for developing peaceful
applications of nuclear explosives. One proposal is to liberale natural gas trapped
in relatively impervious rock formations by fracturing the rock with such
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explosives. A test of this method, Project Rulison, was scheduled to take place in
Colorado•s Rulison natural-gas field in the fall of 1969.
Underground nuclear explosions are no novelty. Since the United States
signed the Partial Nuclear Test-Ban Treaty in 1963, the AEC has announced an
average of about thirty underground nuclear weapons tests in Nevada each
year. 24 However, use of the nuclear gas-stimulation technique in the production
of a significant proportion of U.S. natural gas would require many thousands of
nuclear explosions. 25 To the CCEI scientists, the environmental impact of such
an unprecedented program seemed weil worth studying. A subcommittee made
up of Metzger, Martell, and Williams was set up to look into the matter.
The CCEI scientists were mainly concemed about the fate of the large
amount of radioactivity released in each nuclear explosion. Other potential
hazards-landslides, mine cave-ins, bursting dams, falling chimneys, and cracking
plaster-would be all too evident to those who lived and worked in an area where
nuclear gas stimulation was in progress. But radioactivity is invisible; its health
effects, such as cancer and gene damage, are delayed for decades or generations;
it might take many decades before the radioactive poisons left underground by
the explosions were leached out by water and brought to the surface to
contaminate man's food and water. Independent scientists were needed who
could evaluate and explain these hazards to the public.
On July 28, 1969, the "Rulison Subcommittee" of the CCEI issued a press
release raising "serious questions conceming the potential hazards connected
with Project Rulison." 26 They emphasiud the magnified hazards which would
be associated with the adoption of the nuclear gas-stimulation technique on a
large scale. Thus:
lf the entire Rulison field is developed by this technique, it will mean that rock
beneath 60,000 acres in our state will have been fracturcd to facilitate the flow
of natural gas and that enormous (i.e„ mcgacurie) quantities of strontium-90 and
cesium-137 will have been distributed undergiound.... lf it wcre discovcrcd
some years later that ... underground water contamination was occurring, it
would be too late to do anything about it. 27

In response to the CCEI press release, the AF.C rushed in once again to
reassure Governor Love and the Colorado public. Representatives of the private
companies collaborating in the project, the AEC, the U.S. Public Health Service.
the Bureau of Mines, the U.S. Geological Survey, the AEC's Los Alamos
National Laboratory, and the Colorado Public Health Service all met with
Govemor Love to impress on him the absence of hazard from the Rulison test.
They followed this meeting with a news conference in which the same .
reassurances were offered the public. Governor Love lent bis authority to their
message the next day by announcing that he was "certainly ... impressed by the
safety precautions.... lt's my opinion they have built in a safety factor that is,
in all likelihood, greater than will be required.••• l can find no reason to object
on the grounds of safety."18
lt was now less than a month before the scheduled Rulison blast, and
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Governor Love•s statement seemed to confüm the impression that the state
government was not willing even to explore the possibility of opposing the AEC.
The only recourse for opponents of the test, tben. appeared to lie in tbe courts.
Metzger bad already stirred the interest of the Colorado branch of the American
Civil Liberties Union (ACLU) by inviting its representatives to discussions of the
matter witb CCEI scientists. 29 On August 22, 1969, ACLU lawyers filed a
complaint in tbe Denver U.S. District Court asking for an injunction to stop thC
test. An environmental group, the Colorado Open Space Coordinating Council,
quickly joined in the suit.30 After bearing the case, in wbicb Metzger and Martell
appeared as witnesses along with many AEC experts, Judge Alfred A. Arraj
refused to issue tbe requested injunction against tbe blast itself on the grounds
tbat tbe radioactivity · resulting from tbe blast would remain isolated underground until flaring of the released gas began. He left the way open, bowever, for
the plaintiffs to seek another injunction later against the flaring of the gas. The
. decision was upheld on appeal. 31
In the meantime the CCEI bad partly succeeded in getting the AEC to make
public tbe technical basis for its assertions tbat tbe Rulison test and later
commercial application of the nuclear gas stimulation method would not result
in excessive public health hazards. On August 6 tbe CCEI scientists bad
submitted to the AEC a list of detailed questions concerning tbe types and
amounts of the radioactivity which would be created by the blast: How much
radioactivity would end up in the gas, in the water, or be trapped in the glasslike
rock created by the heat of the explosion? Wbat would be the AEC's criteria for
allowable radioactivity in the flared gas and later for gas wbicb would be
distributed commercially? What Was the distribution of underground faults in
the area of the Rulison blast? And wbat fmancial liability would the participating corporations and government agencies assume if commercial use of the
nuclear gas-stimulation technique resulted in serious damage to or radioactive
contarnination of the local environment?32
No answers bad been received to these questions eigbt days before the
scheduled date of tbe blast, September 4, 1969, wben CCEI representatives
visited Govemor Love, after whicb Love publicly expressed bis interest in
hearing the AEC's answers to three specific questions which tbe CCEI scientists
bad raised. 33 Two days later tbe AEC submitted answers to tbe governor•s
questions-as weil as to many otber questions which bad been raised by the
· CCEI.34 Governor Love seems to bave been satisfied by the AEC's answers-but
the CCEI was not. As Metzger explained in a letter to Love:
The serious questions raised concerning long-range public health and safety
problems have been either ignored or answered unresponsively.... There can be
no justification for the Rulison shot if the full-scale application 'or nuclear gas
stimulation technology involves unacceptable risks to the public and both
serious damage and persistent contamination of the local environment. 35
On September 10, 1969, after several days' delay because of adverse weatber
conditions and witb helicopters sweeping the area in an attempt to keep
nrotesters awav from tbe site. tbe Rulison nuclear device was detonated with the
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force of 40,000 tons of TNT (two Hiroshima-sized bombs) more than a
mile-and-a-half beneath the earth's surface. 36 Reporter Cal Queal of tbe Denver
Post later collected the following reactions of local residents to the effects on
the land above:
Lannie Dix told what it was really like as he stood on a bluff at Rifle [ twelve
miles away], looking west at 3 p.m., September 10.
"You could see the ground swell,just like waveson the sea,„ he says. "There
were three waves-up, then down-and the ground rolled under your feet each
time!'
He paused and shook bis head. "There's nothing under thc ground that's
worth that!'
In Grand Valley, 6* miles from the bomb, Otto Letson sat in bis automobile
when the shock came.
„lt felt like someone picked up the car about eight inchcs, shook it, and then
set it back down," he said. "Dust came off all those hills and rocks were rolling
down everywhere." 37
The legal battle was immediately renewed as ACLU lawyers, lawyers for the
Colorado Open Space Coordinating Council, and tbe district attorney for
Colorado's 9th Judicial District jo~ed in an attempt to obtain an injunction
from Judge Arraj barring tbe AEC and its industrial partners from drilling back
to tap tbe gases whicb bad been freed and made weakly radioactive by the
38
explosion. Although the judge again ruled in favor of tbe AEC, the concems
expressed by the CCEI about the public healtb hazards which might result from
a massive use of tbe nuclear gas-stimulation method apparently bad bad some
impact on him. In bis opinion, Judge Arraj cautioned:
Lest our ruling today be_ misunderstood, some additional words are required.
... We are not here and now approving continued detonations and flaring
operations in the Rulison field. Such determination must be made in the context
of a specific factual situation, in light of contemporary knowledge of science and
medicine of the dangers of radioactivity, at the time such projects are conceived
and executed. 39
Judge Arraj also made legally binding tbe AEC's previous commitment
promptly to make public tbe data obtained from a ratber elaborate system set up
to monitor tbe amount of radioactivity released with the gas from tbe Rulison
field and tbe extent of accumulation of this radioactivity in tbe water, vegetation,
and milk in the surrounding area.
Tbus, while the challengers bad not stopped the Rulison test. tbeir efforts bad
not been witbout effect. Tbe AEC was put on notice for tbe first time that the
public bealth hazards of its activities were subject to court review. Thi; public
bad been alerted to the possible hazards of the nuclear gas-stimulation technique-Colorado editors voted the debate over Project Rulison the state•s
number-one news issue of the year. 40 And the local press bad shown itself tobe
no longer willing to accept reassuring press releases from the AEC without
independent review of the technical facts. lt is not clear how seriously the AEC
took the Opposition to its Rulison test, but in other parts of the government it
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was taken very seriously. Following the episode, a staff report of the Federal
Power Commission's Bureau of Natural Gas, after expressing doubts about
the economics of the nuclear gas·stimulation method, made the following ,
comment:
There are political and long range environmental consequences to be considered.
In order to substantially increase natural gas availability, ... thousands of
nuclear devices will have to be detonated. In view of the increasingly forceful
and articulate expressions of concern being voiced for the integrity of the
natural environment, such large-scale applications might not gain public
acccptance. 41
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Michael McClintok moved to the University of Wisconsin, where he again
became embroiled in a public controversy with the military-as a technical critic
of the Navy's Project Sanguine.42 In 1973 McClintok joined the Program on
Technology and Man at Clark University in Worcester, Massachusetts.
Finally, Robert Williams moved to the Department of Physics at the
University of Michigan, where his interests took him into energy studies. By
1972 he held a responsible position at the Washington-based Energy Policy
Project, funded by the Ford Foundation..
The effects of their participation in the CCEI on these scientists' careers
testifies to the excitement such an involvement generates, as well as to the
almost irreversible nature of the commitment one makes when he becomes
seriously involved in public interest science.

Conclusion
We haw seen how the Colorado Committee for Environmental lnformation
raised questions about the public health hai.ards of three federal activities in
Colorado and thereby triggered intense public controversies. In each case, after
the controversy bad died down, the situation was substantially changed: the
Anny bad comrnitted itself publicly to the destruction of its nerve-gas stockpiles
at the Rocky Mountain Arsenal; plutonium-handling practices at Dow's Rocky
Flats plant were much upgraded; and the public acceptability of a large nuclear
gas-stimulation program was thrown into considerable doubl On the other
band: In 1973 the nerve gas was still stored next to Denver's airport, essentially
as it was in 1968 when McClintok and his group first raised the issue; Dow's
Rocky Flats plant was still there, on the outskirts of Denve~. handling h~ge
quantities of extremely dangerous plutonium; and the AEC camed thr~ugh
the Rulison test, andin May 1973 it conducted another nuclear gas-stimulat1on
experiment ("Rio Blanco") in Colorado.
The history of the CCEI is inspirational in that it demonstrates how a small
group of scientists can make accessible tO the public-at the state level, at
least-technical issues which have serious irnplications for the public health and
welfare but which would otherwise be dealt with behind closed doors-or
perhaps even not be dealt with at all. Although the most active members of the
CCEI are now dispersed, the comrnittee has left as a legacy in Colorado a much
more alert and resourceful news community (enriched to no small extent by the
fact that in 1974 Peter Metzger became a full-time newsman for the Rocky

"':'th

Mountain News).
One of the more interesting outcomes of the CCEl's activities was its impact
on the careers of its leadership. Metzger, McClintok•. and Williams have all shifted
their careers in the direction of public interest science.
Peter Metzger, as we have mentioned, traded in bis career as a research
biochernist at an industrial "think tank" for one as a "science and technology
muckraking" newsman.

NOTES

1. As of July 1973, the invcntory still indudcd 21,US duster bombs c:ontaining a total
of 463,000 gallons of GB nerve gas, S.S million pounds of mustard gas (about an equal
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an undisclosed amount of GB nerve gas storcd in bullt tanks and unfused bombs. See James
P. Sterba, "Nerve Gas to Stay in Denver Area",New YOl'k Time1, July S, 1973, p. 20.
2. Quoted in Seymour M. Hersh, Chemiall 11nd Biological Wtuf•e-Americll'1 Hidden
Ane1111l (Garden City, N. Y.: Doubleday Anchor, 1969), p. 90.
3. Dan Partner, "Arsenal Nerve Gas Poses No Danger, Official Says", Den11er Poil,
March 28, 1969, p. 40.
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Storage of Nerve Gas," August 15, 1968 (signed by Michael McClintock:, Frank Oppenhcimer, Jonathan B. Otase, Lcster Goldstein, David R. Crosley,George Wm. CUrtis,and Lew
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to the authors by Robert H. Williams.

s. lbid.
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7. New York Times, September 8, 1968, p. 36.
8. Boulder Doily Camero, March 23, 1969, p. 19. A description of the activities of the
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9. Den11er Post, May 12, 1969, p. 3.
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11. In October 1970 General Edward B. Giller, AEC Assistant General Managez for
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safety features of the Rocky Flats Plant as follows: "lf a major füe were to break out and
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whether it could have been contained." {U.S., Congress, House Committee on Appropriations Hearings, Supplemental Appropriation Bill, 1971, 9lst Congress, 2nd Session,
October 1, 1970, p. 295). The hazardous nature of plutonium is discussed by Donald·
Geesaman, „Plutonium and Public Health," Lawience Uvermore Laboratory, Uvermore,
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20. Roger Rapoport, "Secrecy and Safety at Rocky Flats," Los Angele.r Time.r,
September 7, 1969, "West" Section.
21. Robert Threlkeld, "CCEl Attacks Official Stand on Contamination."
22. See e.g. Fred Brown, "Bills to be Offered on Pollution Control," Denver Post,
February 14, 1970, p. 24.
23. The reasons for the May 1969 füe and the measures taken to prevent its recurrenoe
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Atomic Energy Hearings, AEC Authorlzing Legidation, Fiscal Year 1971, 91st Congress,
2nd Session, March 19, 1970, Pdrt 4, pp. 1946-1997. Fora criticism of the management of
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Plutonium Safety," Science 174 (1971): 569-572 and a letter criticizing the article by
Donald E. Michels, Science 177 (1972): 208.
24. The total number of U.S. underground nudear tests announced during the period
1953-1971 is 229. See e.g. Robert Neild and J. P. Ruina, "A Comprehensive Ban on Nuclear
Testing",Scrence 175 (1972): 140.
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estimated at 1,000: Luther J. Carter, "Rio Blanco: Stimulating Gas and Conflict in
Colorado," Science 25, 1973: 847.
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1969, p.40.
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28. Denver Post, August 13, 1969.
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Explosion in Wester~ ~olorado," August 6, 1969. Signed by H. hter Metqcr, Edward A.
Martell, Robert H. Williams, and A. Skumanich.
33. DenverPost, August 27, 1969.
34. Dick Prouty,Denver Post, August 31, 1969.
35. Letter to Governor Love from H. Peter Meti.ger dated September S, 1969. See abo ·
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1pealdn1not01 an official repreaentotive
of the laboratory but 01 a priuate citizen
who happem to be a nuclear phy1icist,
he remind1 eueryone that an unautho·
rized explosion ;, pouible, euen though
extremely unUkely, and that auch an
exploaion would dutroy (rom a hun·
dred and fifty thouaond to two million
citizena, "dependfnl on which way the
wind ;, blowing. " 1
-Calvin Trillin,
in The New Yorker

Sentinel il, omong other thinga, on ontibolliatic-mmile ahield that everyone
ogree• could not atop o concentroted
mwile ottock, o atrictly defensiue •Y•
tem that ita critica conaider more
belliterent than our current poliey of
keeping enough offemiue mwiles to
moke ony ottack .uicidal. o fiue· or
ten-billion-dollar "thin" ahield agaimt
the Chinese (who haue no mwile•)
which many people think will grow
into o fifty- or hundred-billion·dollar
•thick" ahield agaimt the Ruaiom (who
haue too many to be affected by a
thick ahield), a boondoggle according
to Dwight Eisenhower, a sensible com·
promiseaccording to Robert McNamara,
a •pile of junk" according to the pre1JOil·
ing uiew among .cientista, and a func·
tioninf national program by act of
Congrua...•

At public meetinga, the Army haa
ahown Lake County [lllinois} citizem
color alide. of the computer-operated
nuclear-defenae system deaigned to protect them and their loued onea from
what are commonly refe"ed to a.
"primitive Chinese missilea" (conjuring
up uisiom of thousand• of Chinese pea•·
ant. laborioualy corting the mud of the
Yangtze to crude mold„ creating out of
the baked earth aomething that roughly
resemblea an intercontinental ballistic
miaile, straining together to pull it back
on wme enormous catapult, and launch·
ing it seuen thouaand milea ouer the Pole
in an attempt to obliterate Chicago).
But the aame meetings haue almost
alway• included a scientist from the
Argonne National Loboratory, a ce'!ter
for non-mifitary nuclear research 1ust
weat of Chicago; explaining that he ia
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The Sentinel antiballistic missile (ABM) system was the Johnson administration•s
response to the threat of a new election year „missile gap." an application by the
Republicans of the tactic that bad helped elect John F. Kennedy in 1960.2 The
Sentinel system accomplished its prime political objectives: it successfully
mollified the military establishment and blunted Republican criticism. But
despite bipartisan Congressional support, Sentinel fell victim soon after the
election to the powerful but largely unforeseen opposition of irate suburbanites
across the country who wanted no nuclear bombs in their backyards. This
chapter tells the story of the scientists who informed and helped organize the
opposition to the Sentinel ABM system. .
·

De/ending the Cities
Had l known then what would occur, I
neuer would haue let it hoppen. l would
haue „id [that placing ABM 1ite1 · ·
further away (rom} mojor citie1 would
haue been reoaonable. l jua! didn't fore·
the outcry of the citiea.

•e

-Dr. Daniel Fink,
Deputy Director of Defen.se
Research and &igineeriq

The fifteen Sentinel ABM bases inltially envisioned might have come into being
if it were not for the impolitic enthusiasm of Director of Defense Research and
Engineering Dr. John Foster and bis deputy Dr. Daniel Fink, who decided to
place several of these ABM bases in major American metropolitan areas. The
threefold mission of the Sentinel ABM system announced by Secretary of
Defense McNamara in 1967 was (1) to provide a thin "area defense" of the
entire United States against missile attack by China, assuming that China would
soon develop the capability of launching nuclear missiles against the United
States; (2) to provide protection against a nuclear missile „accidentally"
launched by the Soviet Union; and (3) to provide-"as a concurrent benefit"-a
very limited defense of U.S. land-based Minuteman intercontinental nuclear
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attack.4

missiles against Soviet
None of these objectives tied missile sites to large
cities, since the Sentinel ABM system depended primarily on the Spartan missile,
with a range of some 400 miles. Indeed, the only rationale for placing ABM sites
near cities was the possibility thereby provided of enlarging the system into a
massive defense of population centers against Soviet missiles-a mission which
5
Secretary McNamara bad explicitly rejected as not feasible at any price.
McNamara feared tbat any attempt to defend our cities against a major missile
attack would only inspire the Soviel Union to further escalate the arms race. But
McNamara's preoccupation with Vietnam and bis transfer out of the Defense
Department soon after the decision to deploy Sentinel left effective control of
ABM deployment in the hands of Deputy Secretary of Defense Paul Nitze and
research and engineering chief Foster. Both these men favored keeping open the
option for a large ABM system,6 as did the Joint Chiefs of Staff and leading
Congressional "Hawks". 7 Consequently, when the army announced, on November 15, 1967, the first ten areas tobe surveyed for ABM sites, it transpired tbat
eight were near major cities: Boston, Chicago, Dallas, Detroit, Honolulu, New
York City, Salt Lake City, and Seattle. 8
The fact that the proposed Seattle ABM site was actually within the city
limits seemed especially puzzling to Newell Mack, a graduate student of
biophysics at the University of Washington in Seattle. Mack bad been interested
in strategic weapons issues for several years and bad discussed the arguments for
and against missile defense with the experts. He now wrote to one of them, Hans
Bethe:
Newspaper reports say Sentinel sites may be placed near cities and thes~ sites are
to be protected by Sprint missiles. In Seattle, at least, the proposed s1te of the
Sentinel base with accompanying Sprint missiles is five miles from the heart of
the city. I don't know whether Sprints are tobe placed so close to other cities
„tentatively chosen as possible locations" for Sentinel bases.... [lf so,) the
9
"thin" defense begins to look like a destabilizing "thick" defense.
The short-range, quick-accelerating Sprint bad originally been designed for urban
defense as part of the massive Soviet-oriented Nike-X ABM system, which was
proposed in 1963 but never deployed. In the Sentinel system, the Sprint was
relegated to the more limited task of defending Minuteman missile fields and the
Iarge and vulnerable ABM radars. 10 The placing of the ABM radars and Sprints in
major cities appeared to Mack and other observers as a regression to the old
Nike-X population-defense concept, and, as such, an escalation of the arms race
tbat would be likely to provoke a Soviet response. 11
Mack was able to leam the exact sites being considered for the Sentinel bases
in a number of other metropolitan areas by writjng to the local newspapers and
city officials. By early summer 1968 he was able to inform Representative Brock
Adams (D.-Wash.) of Seattle that in at least seven of the first ten announ~ed
Sentinel Iocations, the proposed sites were indeed very close to populat1on
centers. Representative Adams inserted Mack's report into the Congressional
Record, along with reports on other aspects ofantiballistic missiles by several of
2
Mack's colleagues at the University of Washington.1
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The issue of ballistic missile defense was hardly new in 1968. Although the
major ABM systems proposed after Sputnik-Nike-Zeus and Nike X-were
opposed successfully by scientific advisors and others within the executive
branch, enough of the controversy bad spilled over into Congress and the press
(especially joumals like the Bulletin of the Atomic Scientists) for interested
outsiders to follow the main arguments. Thus by the late l 960s there was
widespread agreement among politically liberal and moderate scientists on the
need for general arms-limiiation agreements on offensive and defensive weapons,
including ABMs. lndeed, a number of American scientists at the international
„Pugwash" meetings 13 on arms control found themselves explaining to their
Soviet counterparts why the rudimentary Galosh ABM system around Moscow
was not perceived in the United States as the Soviets professed to see it, namely
as a purely defensive system. lnstead, by threatening to diminish the populationdestruction capability of the American offensive missiles ("threatening the
deterrent" is the jargon), the Moscow installation, numbering less than 100
interceptors, bad given the Pentagon an excuse to develop thousands of multiple
independently targetable reentry vehicles (MIRVs) for Minuteman III and
Poseidon missiles. 14
By early 1968, a small number of scientists-ranging from prominent
govemment advisors to graduale students like Newell Mack-bad begun to
present the case against Sentinel to their professional colleagues and to the
public. The Council for a Livable World, a scientists' political fund-raising group .
founded in 1962 by physicist and author Leo Szilard, organized anti-ABM
symposiums for Senators and their aides; and the Federation of American
Scientists, a public-education and lobbying organization founded in 1946,
adopted position papers against ABM. Probably the most influential document
in convincing scientists to oppose the ABM, however, was an article on the
subject by Hans Bethe and Richard Garwin published in the March 1968
Scientific American. 15
Bethe, a Nobel Prize-winning Comell physicist, bad been advising the
government on strategic weapons since World War II, during which he was a
leading figure in developing the atomic bomb. He bad long opposed ABM
deployment in bis advisory capacity. When he saw the pressures for deployment
increasing within the Johnson administration, he decided to try to prepare
scientists outside govemment for the public debate which was to come. In June
1967 he delivered a talk at the University ofWisconsin in which he pointed out
the great technical difficulty of effective missile defense. 16 After the Johnson
administration's decision that fall to deploy Sentinel, Bethe reworked bis talk
and successfully sought permission from the Defense Department to include
previously classified material. Bethe's revised talk was presented in a symposium
at the annual meeting of the American Association for the Advancement of
Science in December 1967. Richard Garwin, the IBM physicist who later
played an important rote in the SST debate, presented additional technical and
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strategic arguments against ABM deployment. Gerard Piel, publisher of Scientifrc
A.merican, bappened to be present, and he urged the two scientists to write up
their tallcs for publication in bis magazine. The Bethe-Garwin article, along with
the writings on ABM by David lnglis, Ralph Lapp, Leonard Rodberg, Jeremy
Stone, and othen, 11 provided essential background information for the scientists
and laymen who organized to oppose the Sentinel sites in their own localities.

Seattle
In Seattle, the first inkling of the location of the Sentinel site came in April
1967 when the Army halted proceedings transferring title to Fort Lawton to the
city. Seattle bad long been planning to turn the old unused Army base, which is
located in a heavily populated part of the city, into a civic park. Thus the
Army's f'ust opponents over the issue of Sentinel sites were the mayor and
environmentally concerned Seattle citizens.
Scientists at the University of Washington decided to become involved when
the Army's purpose in retaining Fort Lawton became clear in November 1967, a
f ew weeks after Defense Secretary McNamara bad anno~ced the Sentinel
deployment decision. In July 1967, Newell Mack bad invited Hans Bethe to talk
on ABM before the Graduate Conflict Studies Group, a seminar led by physics
professor Gregory Dash. Bethe's talk generated considerable interest, and the
group afterward discussed with him the pi:>ssibility of assembling an anthology of
pro- and anti-ABM literature. Bethe agreed to help, in the expectation that "next
year [i.e., 1968) may well be the year of decision on U.S. deployment of an
ABM system. lt is essential tbat the public be informed and develop some
opinion on it." 1! The Johnson administration's deployment decision came even
earlier ·than Bethe bad expected. Instead of working on the anthology, the
University of Washington group-by then organized as the ABM committee of
the Seattle branch of the Federation of American Scientists-bent their efforts
toward briefing the mayor and other officials and assisting local citizens' groups
fighting against the use of Fort Lawton as an ABM base.
Besides arguing against the Sentinel system as a whole on the grounds that it
c:ould be easily circumvented, penetrated, or saturated, the Seattle scientists
particularly emphasized that the Spartan's long range in any case permitted the
Sentinel base to be located some distance away from Seattle.' 9 They also
pointed out that the urban siting would make Seattle a parti~larly choice
target-a "megaton magnet," to use Ralph Lapp's phrase-and in addition would
needlessly expose a large population to the danger of an accidental nuclear
explosion. The Army's local public relations people disputed these arguments,
but the sci.entists stood their ground. They were reassured of the soundness of
their position after Senator Henry Jackson (D.-Wash.) arranged a classified
briefing for Edward Stern, a University of Washington physicist who happened
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to bave security clearance: Stern reported back that, whilc he could not give
details, the scientists' arguments were right.
By autumn 1968, a large coalition of Seattle citizens' groups, With members
as diverse as the local Audubon Society and Junior Cbamber of Conunerce, had
organized to oppose the Fort Lawton Sentinel site. Eventually, even Senator
Jackson, who for years bad been one of the staunchest supporters of ABM, was
moved by the citizen pressure in Seattle to concede that perbaps another site
could be found. With Jackson's assistance, the coalition persuaded the Army in
December 1968 to shift its proposed missile site to a fashionable Seattle
residential section, Bainbridge Island in Puget Sound. There, however, it again
ran into determined opposition from local residents-fortuitously including
another Congressional "Hawk," Representative Thomas Pelly (R.-Wash.)-who
urged the Army to move the site someplace eise.20
·

The Arronne Scientists
We feit like a mouie crowling up an
elephant'• leg with thoughtl of auaulting tlae elephant. Weil; maybe we didn't
•ucceed in that, but we made the elephant twitch a little. 21
-Dr. Stanley Ruby,
pbysicist at Argonne National Laboratory
and president of the Chicago Cbapter
of the Federation of American Scientists

In Seattle, the scientists were an essential auxilliary force in the citizens'
coalition tbat opposed the local Sentinel ABM sites, but the main locus of the
anti-ABM campaign was in the mayor's office. In Chicago the situation was
reversed. There a few scientists at the AEC's Argonne National Laboratory,
southwest of Chicago, were from the beginning at the center of the fight against
theABM.
In late October 1968, John Erskine, a physicist at the Argonne National
Laboratory, was startled to read in bis local community newspaper that
the Chicago base of the Sentinel Misste [sie) Air Defense System will be located
either on a portion of the Healy farm land ..• or west of Westchester.... Both
Spartan and Sprint missiles would be kept at the Chicago site, Col. H. G. Fuller,
executive officer of the North Central Division, Anny Corps of Engineers,
. Chicago, said.•.. Fuller added that residents surrounding the site would have no
problem with excessive noise.... ''These are ·not the type of missile with engines
that can be warmed up," he said. 22
Erskine was a mef!lber of a small group of Argonne scientists, mostly nuclear
physicists, who bad for several years been meeting regularly over lunch for
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discussions about the arms race and arms-control problems under the leadership
of.David R. Inglis, a former chairman of the Federation of American Scientists.
The implications of ABM deployment had been discussed and dissected by this
group for some time, so that when Erskine reported his news to them the more
active members immediately understood its importance. Although some of the
scientists were not opposed to deployment of a "thin" ABM defense, none of
them believed that there was any justification for placing missiles with nuclear
warheads within metropolitan areas. They all agreed that the citizens of Chicago
should be given an opportunity to decide whether they wanted such neighbors.
Before taking the issue to the public, the Argonne scientists worked for two
weeks to prepare themselves. They studied the available literature on ABM
including Congressional hearings; they even telephoned queries directly to th~
Sentinel System Command Base in Huntsville, Alabama. Finally, Erskine and
Inglis contacted friends in the press and local television stations. And on
November 15, 1968, the citizens of Chicago awoke to two-inch headlines
warning of "A-Missile Sites in Western Suburbs." 23 Because the story had
originated with the Argonne scientists rather than an Army press release, it was
not written so as to allay fears about living in close proximity to hydrogen
bombs.
Citizen protests began immediately. When Ersldne returned home that
evening, his telephone would not stop ringing: "People kept asking 'Hey, what
can we do to help.' " 24
In the next few weeks, the Argonne scientists talked with newspaper editors,
Congressmen, mayors, and village officials. More than a dozen television
interviews helped them tell their story to the Chicago area. They prepared a
position paper and an information packet, and they helped to arrange public
meetings to discuss the Sentinel system. An example will indicate how their
influence pervaded the debate: when the Army organized a briefing session for
local Congressmen and government officials, the questions of safety that had
been raised by the Argonne scientists prompted one member of the audience to
ask how far from Chicago the missile site could be placed without reducing its
effectiveness. The speaker, Colonel William Wray, chief of site operations for the
Sentinel System Command, refused to answer the question "for security
. t'1sts were t h ere, however, and pointed out to the
reasons. " 25 The Argonne scien
press and television media afterward that the answer could be deduced from the
well-advertised range of the Spartan missile.
"ANYWHERE EXCEPT NEAR US"

The residents of Westchester, one of the suburban communities west of
Chicago, whose town dump had been chosen as a possible Sentinel site, were not
enthusiastic. 26 "We'd rather have the dump," explained one housewife who was
circulating a petition:
We ~l ~ealize that the dump is a tempo~ary thing. After 20 years or so they will
turn 1t mto a golf course. But the missile site is more permanent and it can't do
any good to our property values. Besides its unattractiveness, there is also the
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danger. They say that they haven't had an accident in 20 years, but if they have
the first one here, we won't be around to tell about it. 27

The Westchester Village Board scheduled a special meeting on the issue on
December 3, 1968, and invited the Army to send a representative. Army officials
declined, however, claiming that their representatives could not attend because
information about the sites was classified. 28 This stategy proved to be unsuccessful. At the meeting the local representative, Harold R. Collier (R.-Ill.), criticized
the Army for making it difficult to present an evenhanded informational session.
He added that he personally strongly opposed the Westchester site because of
the danger of an accidental explosion, and he informed the citizens of
Westchester that Congress had been "assured the system would be placed in
sparsely settled areas." 29 Two scientists from Argonne, John Erskine and John
Schiffer, also spoke at this meeting. At the end of the meeting the audience was
convinced-all but about 25 of the nearly 400 people in attendance raised their
hands to indicate opposition to the Sentinel site. The village board responded by
unanimously adopting a resolution to the same effect. 30
That same day, after hearing Argonne physicist George Stanford describe the
likely effects of the accidental explosion of a Spartan warhead, 31 the Executive
Committee of the DuPage County Board went on record opposing ABM sites
anywhere in the Chicago area. 32 Three days later, the York Woods Community
Association passed an equally strong resolution after hearing from John Erskine
and Roy Ringo (yet another Argonne physicist). Army officials had once again
declined to appear.
Thus, largely as a result of the efforts of the Concerned Argonne Scientists,
the ABM was "invited out" of the western Chicago suburbs. On December 12,
the Army responded by announcing that it had decided to locate the Chicagoarea ABM site in an abandoned Nike-Ajax base near Libertyville, a suburb north
of Chicago.
LIBERTYVILLE, ILIJNOIS

The Army is not here to debate the
government's position to deploy the
Sentinel Ballistic Missile [sic] in the
Libertyville area. We cannot discuss the
political aspects of the issue. We have
been told what to do.
We are hopefully here to develop a
meaningful dialogue on the Sentinel
missile. 33
-Colonel R. J. Bennett,
Army information officer

Libertyville is a more conservative community than the towns west of Chicago
where the Argonne scientists had hitherto campaigned. The Libertyville area
residents reacted calmly to the news that Spartan missiles with their multimegaton warheads were to be their new neighbors. Libertyville Mayor Charles
Brown expressed the general reaction:
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The almost miraculous technology of our world today has far surpassed our
~eagre ability to comprehend. Under these circumstances, it would certainly
seem more prudent to place our confidence and security in the hands of those
whose lives are dedicated to the profession of defending and protecting our lives,
our loved ones, and our properties than to try to accumulate sufficient
34
knowledge to make an independent decision.
But Clarence Pontius, supervisor of Vernon Township, a thirty-six-square-mile
area which includes the missile site, said he wanted to know more about. the
project:
I've heard some of the Argonne scientists describe the dangers on television,
but it seems to me there's insufficient information. They made flat statements
.
35
and didn't back them up. I want to hear more from the A rmy Engmeers.
This time the Army, anxious not to repeat its debacle in the western Chicago
suburbs, dispatched its top team. On December 19, 1968, Lieutenant General
Alfred Starbird, manager of the Sentinel system for the Army, and John S.
Foster, Jr., Director of Defense Research and Engineering, flew out from the
nation's capital to present the Defense Department's case in a briefing for
officials of the northern Chicago area. The briefing was also open to the public.
Both of the Pentagon representatives insisted that the Sentinel site had to be as
close as possible to Chicago in order to protect the city from the threat of a
Chinese Communist attack; and Foster even admitted that he expected the
Sentinel ABM might "thicken" into a defense against Soviet missiles depending
"on the nature of emerging technology." 36 Responding to the citizens' concerns,
37
General Starbird insisted: "There cannot be an accidental nuclear explosion."
Meanwhile, in the audience, John Erskine and other Argonne scientists
quietly handed out leaflets containing a map of the sixty-square-mile area th~t
would be flattened and incinerated if one of the warheads nevertheless did
explode. The leaflet also pointed out that, if the winds were right, fallout would
kill much of the population of Chicago.
When invited to confront the Argonne scientists, Starbird and Foster replied
that they had to leave immediately for Washington. The Argonne scientists then
spoke to the remaining townspeople and newsmen. John Ersldne pointed out
that "the Army let the cat out of the bag" by admitting that Sentinel had
become a city defense. 38 George Stanford labeled the Army's claim that a
nuclear accident is impossible "a ridiculous statement .... They have circumvented a lot of possibilities, but they still have the human and mechanical
components to consider." 39 The Argonne scientists then quoted from the
government's official nuclear weapons handbook:
Nuclear weapons are designed with great care to explode only when
deliberately armed and fired. Nevertheless, there is always a possibility that, as a
result of accidental circumstances, an explosion will take place inadvertently.
Although all conceivable precautions are taken to prevent them, such accidents
might occur in areas where the weapons are assembled and stored, duri~g the
course of loading and transportation on the ground, or when actually m the
40
delivery vehicle, e.g., an airplane or a missile.

The scientists emphasized that ABM warheads would be particularly difficult to
safeguard against accident because they must remain ready to be launched and
exploded on a moment's warning: a hair trigger cannot simultaneously be a stiff
trigger.
A few days after the Foster-Starbird briefing, local newspapers were quoting
the previously "unconvinced" Vernon Township supervisor, Clarence Pontius,
repeating the same arguments against locating an ABM site in the Libertyville
area used by the Argonne scientists. 41
With one village board after another voting to oppose the Lib~rtyville ABM
site, the army finally decided to try to counter the remarkable effectiveness of
the Concerned Argonne Scientists by fielding a public information team of its
own. The Army team, while it lasted, ordinarily consisted of
two full colonels (one of whom introduces the other), a lieutenant-colonel
working the slide projector, and a civilian public-relations man with a pipe, a
Sentinel tie clasp, and an elaborate tape recorder. 42
Both the scientists and the Army spokesmen toured Lake County, Illinois, "like
old prizefighters staging exhibitions" 43-but after about a month the Army gave
it up. The more the citizens heard, the more they organized to oppose ABM. In
mid-January, one of these anti-ABM groups filed suit to stop construction on the
Libertyville site pending judicial and Congressional review. A federal district
judge, after agreeing to assume jurisdiction, warned the Army not to start
construction until he rendered his decision; and on March 3 he denied a
government motion to dismiss the suit. 44 Around the same time in March,
coinciding with protests at MIT and other leading universities against the
military's misuse of science, faculty members and students at Northwestern and
other Chicago-area universities finally began to express opposition to the
Sentinel ABM system. 45 Meanwhile, citizen protests in other metropolitan areas
being considered for ABM sites also began to receive national attention.

Reading, Massachusetts
The people against the site are playing a game of Russian roulette with the
survival of this country .... Scientists at M.I.T. have apparently accepted the
Boston site, which is closer to the central city area than the Vernon Hills
[Illinois] site. There has been no disapproval from M.I.T. 46
-Representative Roman Pucinski (D .-Ill.)
In Detroit, two physicists from local campuses conducted an anti-ABM
campaign much like that of the Argonne group, although on a smaller scale. 47
But politically active scientists in the Boston area-home of Harvard, MIT, and a
dozen other academic centers-wer_e too busy commuting to Washington to
concern themselves with the ABM site construction that had already begun
north of Boston. There the local citizens led the opposition from the beginning.
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One community went so far as to appropriate $2,500 for "appraisal, engineering,
legal and other expenses" to conduct a study of the implications of the proposed
ABM site "for the purposes of protecting the interests of the town."48
The Boston-area Sentinel opposition culminated in a confrontation in
Reading, Massachusetts, the site of one of the two Massachusetts ABM
installations. The New England Citi7.ens Committee on ABM had responded to
the Anny's announced briefmg by drumming up a large crowd and recruiting a
distinguished anti-ABM panel, including ex-Presidential science advisor Jerome
Wiesner, former high-ranking Defense Department weapons analyst George
Rathjens, and Kennedy aide Richard N. Goodwin. Patrick J. Friel, former
Deputy Assistant Secretary of the Army for Research and Development,
attended the meeting. The next morning he wrote to John Foster:
I was very impressed with the fact that the audience was extremely weil
informed and would not accept weak answers on either the technical or policy
aspects of the system. lt is fairly clear to me that a substantial fraction of the
people present (over 2,000) fully intend to prosecute the issue further with their
congressmen and senators...• If this is the typical reaction throughout the
country, and if the information exchange continues to be as inadequate as last
night's presentation in Reading, it seems to. me that there is a very good chance
that the Congress would have to act to cancel the system. 49
Senator Edward Kennedy (D.-Mass.) responded to the Reading meeting by
firing off a long letter to incoming Defense Secretary Laird, calling ·on him to
stop Sentinel deployment pending a complete review.50 And Massachusetts
Representative William H. Dates, the ranking Republican on the House Armed
Services Committee, pressured the committee chairman, Mendel Rivers (D.S.C.). Surprisingly, Rivers obliged by writing Laird suggesting that Laird's recent
statements had indicated uncertainty about Sentinel. "lf such is the case,"
Rivers wrote, "I think that before we proceed any further you should indicate to
me what your probable course of action will be." 51
Legislators in other parts of the country were also feeling the political heat;
even Senate minority leader Everett M. Dirksen (R.-Ill.), who had been a
stalwart defender of Sentinel, conceded that "perhaps the time has come to take
a cooler and more deliberate look at this proposal." 52 Dirksen must have been
getting a lot of mail on this isrue: bis junior Senatorial colleague Charles Percy
(R.-Ill.), an early opponent of ABM, was receiving 750 to 1,000 letters a week
on this issue from constituents-almost all of them expressing opposition to
ABM. And Representative Chet Holifield (D.-Calif.), chairman of the powerful
Joint Committee on Atomic Energy, also expressed doubts about the Sentinel
system. {One of the proposed Sentinel sites was in a Los Angeles suburb only
half a mile from Holifield's home.)
·
At the end of February 1969, Defense Secretary Laird announced that all
work on the Sentinel system would be halted pending review. Two weeks later
Sentinel was officially dead: on March 14, President Nixon announced that the
ABM missile and radar sites would be removed from the cities to more remote
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locations, and he rechristened the system "Safeguard." The official rationale was
changed along with the name: the primary purpose of Sentinel bad been a light
area defense against anticipated Chinese ICBMs (intercontinental ballistic
missiles); the primary purpose of Safeguard was to be defense of the U.S.
Minuteman ICBMs against a preemptive Soviet attack.

Postscript
Secretary of Defense McNamara had warned, in bis 1967 speech announcing the
decision to deploy the Sentinel ABM system, that "pressures will develop to
expand it into a heavy Soviet-oriented ABM system." 53 That these pressures
were successfully resisted was largely due to the rebellion of the suburbanites
against bombs in their backyards. However, to the rnany scientists who opposed
deployment of the Sentinel hardware in any location, this victory seemed rather
hollow. They feared that by moving the missiles away from the cities, the Nixon
administration would succeed in making an expensive and unnecessary ABM
system politically practicable.
In retrospect, the campaign against Sentinel appears to have been much more
significant in influencing ABM politics than was initially supposed. The potent
citiz.en resistance to the Sentinel system made the whole subject of ABM a
national issue and convinced both politicians and scientists that the ABM was an
issue on which Congress should make an independent decision.
Let us briefly review the post-Sentinel ABM developments. Once the Nixon
administration made the decision to move the ABM sites away from the cities,
the focus of the debate turned to a question with which the technical experts
were more comfortable: Would the proposed ABM system in fact provide a
cost-effective missile defense? Defense Department officials, of course, argued
uniformly in Congressional hearings that the answer to this question was
affirmative, sometimes citing independent experts to buttress their arguments.
But, as we have seen in Chapter 5, many of these experts were actually opposed
to ABM, and in appearances before Congressional committees they followed
Bethe and Garwin in outlining a variety of relatively inexpensive techniques that
an attacker could use to penetrate the Safeguard system. ABM opponents also
emphasized the vulnerability of ABM radars, the system's unprecedented
complexity, the impossibility of testing it, and the limited nature of Safeguard's
capabilities even if it should actually work as designed. ABM proponents
meanwhile asserted that the continued Soviet offensive-missile deployment
.required some response and that any technical problems with the ABM could be
overcome once a commitment to the system had been made. Thus there was less
a debate than a standoff, with the ABM opponents concentrating on the
system's technical limitations and the proponents concentrating on the potential
Chinese or Soviet threat. 54
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In 'tbe face of strong opposition in the Senate, the marketing of the Safeguard
system in 1969 was deflllitely softsell. In addition to moving the ABM sites out
of the suburbs, the Nixon administration offered to finance the Safeguard
system on the installment plan. Congress was asked only to authorize funding
for two ABM sites to defend Minuteman ICBM bases in Montana and North
Dakota. Authorization of additional sites was to be contingent on the demonstration to Congress that the ABM technology was indeed advanced enough to
be effective. Defense Secretary Laird presented the argument as follows:
To those who are concemed about whether the Safeguard system will work, 1
· would say let us deploy phase l and find out. Only in this way can we be sure to
uncovcr all of the operating problems that are bound to arise when a major
weapons system is fust deployed. Since it will take five years to deploy the first
two sites, we will have ample time to find the solutions through our continuing
R&D [research and development) effort to any operational problem that may
arise. And only then will we be in a position to move forward prompUy, and
with confidence in the event the threat develops to a point where deployment
•
55
of the entire system becomes necessary.
With this assurance and partially persuaded by the administration that the
Safeguard system was an essential "bargaining chip" in the strategic-arms
limitation talks (SALT) with the Soviet Union the Senate in 1969, as a
result of a tie-breaking vote cast by Vice President Agnew, decided to let the
deployment proceed. 56
Tbc following year, however, the Nixon administration was back asking for
funds to begin ABM deployment on a third ABM site in Missouri and to acquire
land and do preliminary work on another five sites. There was widespread anger
in the Senate at the administration's abandonment of its commitment of the
year before, and even the hawkish Senate Armed Services Committee began to
fmd some merit in the argurnents of technical experts who appeared before it
opposing further deployment. These witnesses pointed out that none of their
technical criticisms of the Safeguard system design had been answered in the
intervening year. 57 They also pointed out that the Chinese had still not tested a
missile which could deliver a nuclear warhead to the United States,58 whereas the
irnminence of such a Chinese capability had been the primary justification put
forward for immediate deployment by Secretary McNamara three years before.
Thus in June 1970 the Senate Armed Services Committee, while approving
ABM sites to defend two additional Minuteman bases against possible Soviet
attack, refused to approve another four sites whose primary purpose would have
been to defend against a Chinese attack. 59 The approval of even the two
additional sites barely passed the Senate after. a White House aide showed
wavering Senators a telegram from the chief U.S. negotiator at the SALT talks
claiming that ABM expansion was essential to the success of the talks. 60
In 1971 the Nixon administration asked Congress for the option to build an
ABM site to defend Washington, D.C., instead of one of the four sites defending
Minutemen bases. But the Senate Anned Services Conunittee refused even this
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limited request-giving as its reason the fact that schedutes in tht rest of the
program had slipped by almost an entire year and that the army was not yet
ready to proceed with additional bases. Finally, in May 1972, the United States
signed the SALT-1 agreement with the Soviet Union limiting ABM deployment
in each nation to a total of 200 ABM missiles deployed at two sites-one to be
located near the capital of each nation (the Soviets had already deployed the
primitive Galosh ABM system around Moscow) and one other site (corresponding in the United States to one of the sites defending Minuteman bases). In
Congressional testirnony Defense Secretary Laird indicated that he had gone
along with this agreement because he had concluded, after three-and·a·half years
of trying, that the administration would not succeed in getting Congress to
authorize the full national Safeguard deployment.61
Tue battle over the ABM sites in the suburbs had served effectively to raise
the entire issue of missile defense to a level of visibility where Congress was able
to act for once as an equal branch of govemment in setting national defense
policy. Tue outcome was quite different from what it might have been had the
decisions made inside the executive branch been fmal.

Stopping Senti'nel: An Analysis
Tbc activities of scientists all across the country were important in stopping
Sentinel. In fact, the geographical coverage of the opposition was perhaps its
most important source of strength, particularly in its impact on Congress. But
the greatest credit for Sentinel's demise must go to the indefatigable scientists
from Argonne National Laboratory. In fact, a special Defense Department
analysis of national editorial reaction found that in late 1968 newspapers which
had previously supported the Sentinel program began opposing it, „when the
major protest movement started last mid-November in Chicago, led by a group
of nuclear physicists."62
What accounts for the Argonne group's success? Dedication, certainly. George
Stanford estirnates that he personally participated as a speaker or debator on at
least thirty occasions and that three others-David Inglis, John Erskine, and Stan
Ruby-were about equally active. In all, ten Argonne people made one or more
speeches against the ABM. This activity was not without personal sacrifice:
several used vacation time for their anti-ABM activities and spent hundreds of
dollars each for transportation and telephone bills.
Another essential element in the Argonne scientists' effectiveness was their
excellent relations with the press. They were the first to reach the key local
media with the news of the planned missile sites in the Chicago suburbs. They
maintained their good press relations by doing their homework, so that they
could not be caught in careless errors, and by preparing clear and well·written
statements of their views for public distribution.
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Finally, the most important reason for the success of the Sentinel opposition
lies in the fact that the arguments against "bombs in the backyard" struck such a
responsive chord with the public. Ironically, however, the fact that this issue was
the key to obtaining public attention for the ABM controversy has been a source
of some disillusionment to anti-ABM scientists. Most of them considered the
dangers inherent in an uncontrolled arms race to be much more serious than the
danger of an accidental nuclear explosion in the suburbs. But the public has been
largely silent dwing the quarter-century since the destruction of Hiroshima and
Nagasaki while the military in both East and West has stockpiled enough nuclear
weapons to destroy civilization in the next total war. Only when the nuclear
arms race threatened to become a concrete local reality were suburbanites
prodded into action.
Were the Argonne scientists irresponsible in using the possibility of an
accidental explosion to ''wake people up," as David lnglis put it? 63 lt is true that
the possibility of an ABM warhead exploding accidentally or as a result of
human error or sabotage is remote. But the Argonne scientists asserted that the
possibility existed-and that it indeed might well be as great as the possibility of
a missile attack on Chicago. They felt that even a small chance of a great
catastropbe should not be taken lightly, especially when they could find no
counterbalancing benefits, and they saw to it that the citii.ens who were asked to
bear such a risk were informed and had a voice in the decision.
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Public lnt.erest Science in the University
CHAPTER 14

Public Interest Science
in the University:
The Stanford Workshops
on Political and
Social Issues

Student• looking at the Stanford curriculum see little relation between the
cour•e• being olfered and the problem6
of our tociety-urban blight and the
ghetto . •• outrageous influence of the
military .•• pollution and de1truction
of the environment . •••
And even where cour•es are directed
to the •tud;y of particular problem6,
active engagement in possible solutiom
;. rarel;y comidered.
We are a few students who feel that
the urgency of these problem• warrants
a more actiue approach. and haue
organized several workshops to study
issues of local and national concern
directly-specifically in order to con•ider what can be done about them.
-from the first SWOPSI catalogue,
fall 1969

American universities possess on their faculties the nation's primary independent
reservoir of technical talent. lt is natural therefore to look first to the
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universities for leadership in public interest science-and most of the scientists in
our case studies in preceding chapters have in fact been affiliated with
universities.
The most potent combination that exists in the university-in public interest
science, as in research-is the combination of the energy and enthusiasm of able
graduate students with the knowledge and experience of faculty members. The
success of some of the Stanford Workshops on Social and Political lssues
(SWOPSI) illustrates the potential of this combination. The SWOPSI workshops
were first organized · by two graduate students and one undergraduate at
Stanford University in fall 1969. 1 The subjects of these courses ranged from air
pollution in the San Francisco Bay Area to international arms control and
disarmament, and almost all of them were offered for full academic credit.
Below we tell the stories of some of the more successful of these workshops.

The Logging Study
Allan Cox, a noted Stanford University professor of geophysics, lives in the
rustic town of Sky Londa, California, located in the mountains of the Pacific
Coast Range a few miles to the west of the Stanford campus. During 1968 he
became concerned about both the increased Jogging in bis area and the logging
practices, which appeared to him to be unnecessarily destructive. By summer
1969 Cox and several of bis neighbors were lobbying with the San Mateo County
Board of Supervisors asking them to deny a Jogging permit for a proposed
operation near Sky Londa. The county bad previously passed ordinances to
prohibit logging companies from leaving the forest floor littered with small dead
timber and the strearns choked with silt and debris. But attempts by the county
to enforce these ordinances were fruitless. (Ultimately the courts ruled that the
California Forest Practices Act of 1945, providing for self-regulation of the
timber industry, completely preempted the field of logging legislation-despite
the fact that this law made no provision for protection of the environment in
urban areas.) lt did not take long for Cox to conclude that better laws were
required.
Dave Soper, a graduate student of physics at Stanford, agreed to join Cox in
setting up a SWOPSI workshop ~n logging. Their goals were to identify the main
social costs of logging in suburban areas, formulate a set of objectives for public
policy on logging, analyze the effectiveness of current regulatory practices, and
ultimately to generate recommendations for action. Brief descriptions of this
and the nine other workshop-courses that were also organized during summer
1969 were combined to form the first SWOPSI catalogue, which was distributed
at Stanford's fall 1969 registration. The student response was respectable if not
overwhelming. Thirteen students registered for the logging workshop, of whom
ten ultimately completed the course. The students came from a variety of
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academic backgrounds, but most bad previously been interested in environ-

mental issues.
During the course of the workshop its members interviewed Jogging company
officials, forestry experts, a county tax assessor, planning commission staff
members, and members of local conservation groups. In addition, most of the
workshop went on a field trip to study a well-managed Jogging operation and
also attended one or two county government hearings on Jogging.
The efforts of the Jogging workshop were devoted almost entirely toward
preparation of a report, Logging in Urban Counties.2 The students were assigned
to write the various cbapters: an overview of Jogging and man's environment, a
history of the Jogging controversy in San Mateo and Marin counties, Jogging
economics, and tax policy affecting Jogging. The entire group met for about two
hours each week.
The workshop was unlike most academic courses in tbat its leader was not an
authority on the subject being studied. Consequently, Professor Cox cast himself
in the role of editor of the Jogging report rather than that of instructor. Most of
the chapters went through at least one stage of detailed criticism and rewriting.
The work at füst showed a number of weaknesses: too little feeling for wbat
constitutes a well-reasoned and well-documented argument, Jack of experience in
locating relevant govemment documents, and a tendency after interviewing a
public official or a Jogger to write a personal emotional reaction rather than to
give a factual account. Professor Cox did not hesitate to send the students back
for another interview if the fJ.rst try was unsatisfactory.
At the end of the three-month workshop, the students' work and the leaders'
careful editing resulted in a well-written and thorough 100-page report. The
technical background of the workshop leaders was reflected in a discussion of
various models of forest management in the report (clear-cutting versus selective
logging), as well as in the generally careful quantitative treatment of economic
issues. The report was distributed to county and state officials, conservation
groups, and the news media. Preparation of a short summary and a press release
helped to increase the coverage given the report by the local Bay Area
newspapers. As a result of this publicity, several hundred additional copies of the
report were sold (at cost) during the next several months.
This concluded the workshop's official activities, and it was in fact the end of
the involvement of most of the students. But the local logging situation was just
beginning to be politically interesting. In February 1970, just after the SWOPSI
Jogging report became available, the San Mateo County Board of Supervisors and
the County Planning Commission met in an extraordinary joint session to
consider the Jogging question. There was a large tumout of Joggers and citizens
groups, and good news media coverage. Cox and Soper made a formal
presentation of their workshop's report.
The upshot was that the County Board of Supervisors decided to ask the local
State Assemblyman and Senator to introduce a bill in the state legislature
permitting a "local option„ für counties to impose controls stricter than those of
the Ztate Forest Practices Act. The State Division of Forestry's District Rules
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Committee met several times to enact special rules in an effort to placate the
county without changing the state law. But the aroused county officials and
conservationists were not so easily satisfied. They objected tbat the proposed
rules lacked teeth for enforcement and tbat they ignored a crucial requirementthe appointment of individuals to the District Rules Committee who would
represent the interests of the general public.
The focus of attention now shifted to Sacramento. During the spring and
summer Cox, Soper, several housewives from Sky Londa, and a few officials of
San Mateo and Marin counties joined in what Cox calls "low-grade lobbying" of
the state legislature in favor of the "local option" bill. They bad minimal help
from established conservation organizations. The State Division of Forestry and
the timber industry both opposed the proposed law, but 1970 was a year of
great concern for the environment, and the fact that there was an election
coming up in November helped the conservationists a great deal. The bill passed
both houses of the legislature in September 1970. The local citizens group then
worked bard through Republican contacts to get Governor Reagan to sign the
bill-which he did.
Under the new law, San Mateo County officials immediately began the job of
drafting county ordinances to regulate timber operations. In the early months of
1971 they held hearings to solicit input from loggers, land owners, conservation
groups, and other interested parties. Informal shirt-sleeve sessions between all
groups hammered out details. The fmal ordinance was passed in April 1971.
Later tbat same month the tirnber company whose practices bad most offended
the conservationists announced tbat it was going out of business.3
. The Jogging workshop bad worked on a limited but significant problem, and
1ts efforts bad paid off. Professor Cox adds:
Our work on Jogging has had a strong impact on my own life and on that of
several students-new career directions, fresh motivations, cven new (and dcep)
friendships. Not very important on the scale of national problems, but important
on the scale or individual Jives. 4

Air Pollution
Another one of the first ten SWOPSI workshops ambitiously tackled the ·
problem of air pollution in the six-county San Francisco Bay Area. Some sixty
undergraduates, twelve graduate students (including eight law students), a
faculty member, a medical doctor, and a housewife participated in the workshop, which was led by Eciward Groth III, a graduate student of biology at
Stanford. Unlike Allen Cox, Groth was already an expert on the subject of his
workshop, since the study of air pollution was a major part of his doctoral
research. He consequently took a rather active rote in the direction of the
workshop, beginning with several introductory lectures on the nature of
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pollution problems. As the workshop progressed. however, Groth's role, like
Cox's, became increasingly that of editor·in-chief, supervising the work of eight
contnbuting editors and dozens of researchers.
The air·pollution group spent the entire academic year 1969-1970 at its task.
The researchers were divided into three main teams, concentrating on (1) air
· pollution from local industrial activities; (2) the membership and activities of the
Bay Area Ait Pollution Control District (BAAPCD); and (3) the public reaction
to air pollution, both on the man-on-the-street level and through organized
citizens' groups.
The research team working on industrial air pollution studied twenty-nine
Bay Area industrial sites in great detail with groups of researchers visiting twenty
of them for a tour and interview. Additional information was obtained from
BAAPCD fües and other sources. {Although the private automobile is a major
contributor to the Bay Area air-pollution problem, the workshop concentrated
on industrial pollution instead. Air pollution created by cars is more a national
than a local problem and has been much more extensively studied.) Their report
contained detailed data on emissions, pollution-control achievements, and
recommended irnprovements for each of these plants. A number of the plants
studied were found to be seriously deficient-but a number of others were
identified as exemplary.
The researchers studying the Bay Area Air Pollution Control District attended
BAAPCD Board meetings and also many meetings of subsidiary councils and
committees. They interviewed the directors and staff at length and studied the
BAAPCD's public records. This information provided the basis for a thorough
discussion of the history and organization of the BAAPCD and a cogent analysis
of its accomplishments and shortcomings. In addition, the report of this group
gave detailed information on each member of the board, each member of its
influential Technical Advisory Panel, and the most irnportant members of its
staff. Overall, the report emphasized the BAAPCD's potential and urged citizens
to help it become more aggressive by giving it their political support.
The final group of researchers conducted a public opinion survey. A total of
1,436 people were briefly interviewed at seventeen locations in the six-county
Bay Area. Here are some typical responses:
„How serious is the air-pollution problem?"
Very serious
Somewhat serioL.S
Not serious
No problem
No opinion
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extensive telephone interviews with representatives of labor unions tnen's and
Women•s service clubs, church groups, and so forth. Finally, they ~eported on
and evaluated the work of most of the local citizens' groups working for cleaner
air and then gave detailed suggestions for individuals or groups interested in .
joining the fight.
The final product of this monumental effort was a comprehensive and
remarkably readable 380-page handbook entitled Air Pollution in the San

Francisco Bay Region. 5

0.6

Other questions established that most people would be willing to spend a
significant amount of money (of the order of three to five dollars per month) in
taxes or increased prices for cleaner air. However, only 10 percent knew who
was responsible for regulating air quality in the Bay Area (the BAAPCD).
The researchers followed up their man-on-the-street survey with seventy-seven

.

The SWOPSI air-pollution workshop concluded in spring 1970, and the report
was r~~ased the following September, along with a twenty·two-page summary.
Telev1s1on and other media coverage was good, and one San Francisco radio
station, KCBS, quoted excerpts from the report and from a taped interview with
Groth for several weeks afterward. Of the twenty-eight Bay Area daily newspapers seventeen covered the report, devoting an average of thirty column inches
6
per paper to the story. Unfortunately, none of the newspapers told their readers
how they could obtain copies of the full report; this information was supplied
only by San Francisco's noncommercial television station, KQED.'Nevertheless
the demand for the report was high. More than 2,000 copies were distributed.
The report did not go unnoticed by the BAAPCD. A committee of the board
was appointed to review it. When they reported back eight months Iater,
however, all they had to say was that the report was basically sound and füll of
~se~~ inforrnation but that, in their opinion, the section on the persotialities of
md1vidual board members was in poor taste. Perhaps a more tangible response to
the report occurred in August 1970, even before the report came out when the
!>'>ard ~ppointed Ne~ Groth to its Technical Advisory Panel. He r;placed an
mdustnal representatlve whose reappointment bis group bad strongly opposed.
Thus, the first official reaction to the SWOPSI workshop was to coopt its leader.
In the years since the SWOPSI report, several older BAAPCD board members
have been replaced with young activists, and the lobbying of citizens groups has
be~ome in~reasin~ly effecti~e. Groth and bis friends have given these groups
ass1stance, mcludmg educatmg them on air pollution problems and organizing
presentations by expert witnesses at BAAPCD hearings and in Sacramento.

70.6%
25.3
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Some Other SWOPS/s
P~CADERO

DAM

On~ other of the first ten SWOPSI workshops bad a considerable impact on
loc~l 1ssues: a study of a proposed dam on Pescadero Creek, a pretty stream
which winds through the mountains west of Stanford down to the Pacific Ocean.
This workshop was led by J. D. Bjorken, a well-known theoretical physicist at
the Stanford Linear Accelerator Center, and Joe Califf, an engineering graduate
student specializing in water resources. The workshop found that the proposed
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dam was for geological reasons an exceedingly costly (about $50 million) way to
supply water for proposed housing developments along the Pacific Coast south
of San Francisco-itself a goal of arguable desirability. Furthermore, the dam
would ßood the central part of an important statc park, and the rcservoir thus
· created would bc of limited rccreational valuc bccause of large ßuctuations in
the water Ievel. The workshop's report 8 and Bjorken's testimony were influential
in convincing the county to abandon thc project.
UNIVERSlTY ISSUF.S

Several of the workshops coccentrated on problems of special concem to
Stanford University, its students, and its staff. One focused on helping graduating students lmd "jobs in areas of urgent social concem." Another studied
problems in the delivery of health care in thc Unitcd States, focusing particular
attention on Stanford University's health care plans for students and employees.
All of the six participants in this workshop were premedical students. One of
their recommendations-which was adopted by the university-involved an
improvement in the terms of Stanford employees' major medical insurance. Yet
another workshop exarnined the impact of computers on privacy, studying both
technical possibilities and desirable policies. As a result of a study of Stanford
University's safeguards of student files by two participants in this work·
shop, thc university instituted a number of reforms-some of _them even
before the report9 appeared. In this case, as in others, the mere existence of a
group studying the operations of the bureaucracy helped to provide the impetus
for constructivc self-examination.
NATIONAL ISSUF.S

Two of the first SWOPSI workshops attacked problems of national or
international scope. Onc of these, led by the director of the Stanford Linear
Accelerator Center, Wolfgang K. H. Panofsky, sought to find ways in which
students could work for arms control Professor Panofsky has bad a great deal of
cxperience as an arms control advisor and negotiator (See Chapter S.)
More than 100 students sought to register for Panofsky's course. Although
this was several times the number that could be accommodated, the students'
obvious enthusiasm led Panofsky and several other faculty members to plan a
large-scale course on arms control starting the following year. Tbc SWOPSI
workshop participants studied the probJems of disarmament and diplomacy, and
some helped to develop materials for the new course. Several of the students
were selected to participate in an international summer school on arms control
in Italy, and several others secured summer positions with the U.S. Arms Control
and Disarmament Agency. One of Panofsky's assistants in the SWOPSI course,
Elise Becket, then a second-year law student, went on to work in the summer of
1970 as an aide to Senator John Sherman Cooper (R.-Ky.}, who was at the time
one of the Ieaders in the Senate fight against the antiballistic missile system.
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The authors of the present book were involved in yet another SWOPSI
workshop-on federal policy making for techno1ogy. Other leaders of the work·
shop included Martin Perl, an experimental physicist, and Robert Jaffe, a
graduate student of physics and aJso onc of the organizers of SWOPSI.
A major focus of this workshop was a study of the federal science advisory
system. Two former membcrs of the Prcsident's Science Advisory Committee
and several other high govemment advisors cach spent an evening in discussion
with the workshop participants, and several of the participants' research
projects examined the roJe of technical advice in specific executive-branch
decisions.
The group soon bccame conccmcd with the relatively weak role of Congress
in determining national ·policy for technology. As one of thc projects of the
workshop, a questionnaire was sent to every member of Congress, with the
cooperation of former Representative Jeffrey Cohelan of Berkeley and California Senator Alan Cranston (D.}. The responses from eighty-two Congressmen
indicated that most of them feit that Congress was at a serious disadvantage
comparcd to the executive branch for lack of technical information and
cxpertise. A small report, Congress and Technology, 10 was then written presenting the case for upgrading Congress's resourccs of technical expertise and giving
particular suggestions as to how this might be done-among these a prop0sal for
a program of Congressional fellowships for scientists. (Several professional
societies organi7.ed such a program in 1973, as we describe below in Chapter 18.)
The report was distributed to all members of Congress.
A~other project of this workshop was a study of news media treatment of
technical issues, in particular the oil leaks from wells in the Santa Barbara
Channel, on the California coast. They found that almost all of the numerous
articles on this subject in Jeading newspapers and news magazines were derived
from official statements or handouts by government or industry, and only
a very small fraction of the news coveragc was based on investigative
journalism.
During the summer of 1970, aftcr the completion of the workshop, the
present authors went on to write a 200.page report, The Politics of TechnokJgy:
Activities and Responsibilities of Scientists in the Direction of Technology. 11
This report discussed the organization and effectiveness of the executive-branch
science advisory structure. (Parts II and III of this book are an outgrowth of that
project.) We were pleased but frankly astonished at the interest in the report
whe11 lt came out. lt inspired articles in publications ranging from Chemical and
Engineering News to the National Enquirer, 12 and friends even sent us news
clippings from England and Israel. Perhaps more importantly, it was rather
widely discussed in the scientific community (and even by at least one panel of
tlie President's Science Advisory Committee, where, according to an informant,
thc panel members were admonished by their chairman not to follow our
suggested guidelines for advisors). lt was the rcsponse to this report which
convinced us tbat a book on the subject was required. 13
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Overview

The workshops discussed so far were among the first group of ten SWOPSls
offered in fall 1969. The program is still flourishing. During SWOPSI's first three
years there were more than eighty workshops enrolling some 1,700 undergraduates and 200 graduate students at Stanford. More than half of the
workshops have bad an impact of one sort or other on the wider community,
and over a dozen have prepared comprehensive and authoritative reports on
various subjects, such as Pesticide Exposure and Protection of Califomia Farm
Workers, The Politics of Pollution Control in Monterey Bay, and Balanced
Transportation P/anning f or Suburban and Academic Communities. 14 The
transportation workshop in 1971 also produced a useful pocket-size handbook
of public transportation in the Bay Area, Ride On!, 15 which is still selling weil at
local bookstores and newsstands.
The influence of the SWOPSI workshops has thus been considerable, both in
the local political arena and in their effects on the participants' lives. Indeed,
SWOPSI seems to be weil on its way toward becorning a Stanford institution.
Perhaps the rnost serious danger that the program faces is that it will become too
"academic," overinstitutionalized-and less hard-hitting.
This is not to say that, to be effective, SWOPSI-type courses must be less
acadernically oriented than traditional courses on traditional subjects. Indeed,
the SWOPSis complement the traditional curriculum. One of the greatest·
benefits of the SWOPSI approach has been in introducing students to the kind of
field work that researching a social or political issue entails: isolating and
structuring a research area, identifying and interviewing appropriate individuals,
finding and securing relevant documents-frequently relatively obscure publica·
tions from govemment agencies or corporations. Workshop leaders have comrnented that undergraduates generally require a lot of initial guidance before
they can successfully undertake such research. Enthusiasm often compensates
for lack of experience, however, and students willingly pore over statistical data
and leam to evaluate relevant chernical, engineering, and business techniques.
The experience that they thus gain should be helpful in their future careers, and
for some students it has influenced their choice of acadernic rnajors and career
goals.
Faculty, too, are not immune from such influences, and SWOPSI workshop
leaders have been able to develop new interests and apply knowledge and skills
to fields that they would norrnally not enter. lt must be adrnitted, however, that
the successful SWOPSI workshops have made very heavy demands upon the time
of their faculty and graduate student leaders. The leaders have not been
compensated for their contributions to SWOPSI either in salary or by any
reduction in their normal course load. Voluntary faculty support can sustain a
new academic program through its experimental years, but it is unrealistic to
expect it to continue indefinitely. Thus far the required large-scale funding has
not been forthcoming from the government, from private foundations, or from
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Stanford or öther universities themselves. but SWOPSI has succeeded even
without such funding-thanks to the dedication of its workshop leaders.
There is no reason why a program sirnilar to SWOPSI cannot be instituted at
any college or university of at least moderate size. The rnain requirements are a
large measure of enthusiasm among some students and faculty and the willingness of a few people to organize it. lt also helps to have some key adrninistrators
on your side. (In SWOPSI's case, the most helpful university official was Dean
of the Graduate School Llncoln Moses.)

Political Constraints
A potential problem that worried the SWOPSI organizers even before the first
workshops began was that persons outside the university would criticize the
propriety of any university involvement in politics and challenge the objectivity
of the workshop leaders and participants. For example, a skeptic rnight react to
the Jogging workshop, described above, as an effort by Professor Cox to recruit
undergraduates to fight bis private batt1es. Actually, there has been little
criticism of this type. This is probably due, at least in part, to the high quality of
most SWOPSI reports as well as to the fact that most workshop leaders have
been careful to restrict workshop activities to inforrnation gathering, analysis,
and dissemination, with any political activity postponed until after the workshop has concluded.
The only attacks on SWOPSI have come from within the university, not from
outside. In each case it was because some professorial oxen were gored. The
most damaging of these attacks occurred after the publication of the two-volume
·SWOPSI report Department of Defense-SpongJred Research at Stanford. 16
Volume 1 sirnply reprints the statements on file at Stanford regarding the nature
of the research being performed under each Defense Department contract,
together with a computer printout from the Pentagon giving its version of the
same information. Not surprisingly, in some instances the differences were
pretty striking: the professor would clairn to be doing some perfectly innocuoussounding research project-for exarnple, "High power broadly tunable laser
action in the ultraviolet spectrum"-while the Defense Department report would
emphasize the potential military applications of the sarne research: "Weaponrylasers for increased damage effectiveness." Volume II of the report comments on
these differences as well as on the more general implications of military
sponsorship of university research.
The SWOPSI Policy Board bad thought the report fair but dull. They were
much surprised, therefore, to find it receiving considerable coverage in the news
media.
The report was also greeted by cries of outrage from a number of the faculty
members whose research it described. And, of course, university officials were
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concemed about the possible damage to the university's relationship with the
Department of Defense. On.e day, when the controversy over the report was at
its peak, a representative of the Stanford University research office caD.ed upon a
leading official at the Pentagon in charge of Defense Departme!lt·sponsored
research. The Stanford man wished to make it clear that he deplored the report,
that he considered it irresponsible, and that the Stanford administration deeply
regretted the whole affair. Much to bis constemation, the Pentagon official
disagreed, asserting that in bis opinion the report was quite balanced-and that
furthermore one ofits authors was his daughter! 17
Unfortunately, the story did not end here. Same of the Stanford faculty,
particularly certain members of the Stanford Sehaal of Engineering, brought
strong pressure an the university administration to throttle SWOPSI. The Dean
of Undergraduate Education, within whose bailiwick SWOPSI resided, responded
by demanding better review procedures for SWOPSI publications. The university
also refused to provide any support for the publications program, and it forbade
SWOPSI to seek outside support. 11 The number of new SWOPSI publications
subsequently declined sharply. The university's decision not to fund SWOPSI
publications did have one virtue, however: by forcing the publications program
to become self-supporting, it enabled SWOPSI to remain partially independent.
By late 1973, several interesting new SWOPSI reports were in publication or
preparation. 19

NOTES

1. The undergraduate was Joyce Kobayaski, and thc graduatc atudents werc Bob Jaffe
and Jocl Primaclc. Joyte scrvcd during academic ycar 1969-1970 as Stanford studcnt body
prcsident and latcr became a medical student. Bob and Jocl were graduale studcnts in
thcorctical physics.
This book was stimulatcd by the authors' involvemcnt in one of the first SWOPSI
courses, diswsscd later in tlüs chaptcr. And this chaptcr is based upon SWOPSI files, thc
personal records of thc authors, and conversations and correspondencc with Allan Cox,
Edward Groth, Nicholas Corff, and Dan Lewis.
Copies of thc reports mcntioned this chapter and more information on SWOPSI can
bc obtaincd from SWOPSI, 590A Old Union, Stanford University, Stanford, California
94305. See also Joannc Lublin, "Stanford's Rccipe for Relevance,'' Change, The Magazine
of Higher Learning, October 1971, pp. 13-15; Nicholas J. Corff,ct. al, SWOPSI Director's
Report 197().71: and B. MichaelClosson and James L. Gibbs, Jr.,A Report to the Senate of
the Academic Council on the Special Joint Agencies of the Committee on Undergraduate
Studies and the Dean of UndergradU11te Studies, Stanford University report no. SenD#lOlO,
StCD#1436, November 1972.
2. Allan Cox and Davison Soper, Logging in Urban· Counties (Stanford, Calif.: SWOPSI
1970).
3. The new law may not havc been entirely responsible for tbe Santa Cruz Timber
Company's demise. lnformed local opinlon is that the company woulJ soon havc
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discontinued operations anyway: it - s prcparcd to handle only virgin and old-growtb
Stands, which bad virtually all been wt down; and bcsides, it wantcd to dcvclop tbe land for
othcr purposes.
4. Allan Cox, private conununication, May 1971.
5. The Stanford Workshop on Air Pollution, Ncd Groth, ed.,Ar Pollution In the San
Fr11ncisco Bay Area (Stanford, Calif.: SWOPSI, 1970).
6. David M. Rubin and David P. Sachs, Mais Media and the Environment: Wara"
Resources, Land Use and Atomic Energy in Ollifomia (New York: Praegcr Publishcrs,
1973), pp. 108-113, 272·275. Most of the newspaper articles stuck to gcncralities: only
thrce of thc sevcntecn papers discusscd thc rcport's cvaluation of thc performante of local
industry in mccting air pollution standards, and only three rcportcd on thc cvaluation of
thcir Jocal BAAPCD rcpresentative. (See also Ref. 7.)
7. Peter M. Sandman, "Mass Environmcntal Education: C&n thc Media Do thc Job?," to
be publishcd in En11ironmental Education, William B. Stapp and James A. Swan, cds.
(Bevcrly Hilb, Calif.: Sage Publishing Company, 1974). Sandman points out that thc ncws
mcdia's failure to teil how to get oopies of the rcport is typical: "News storics arc
constructcd so as to lcad thc audiencc to bclicvc it knows all it necds to ltnow."
8. James D. Bjorken and Joe Califf, The PelCtlduo Dam 11nd San M111eo County
Collmide De11elopment (Stanford, Calif.: SWOPSI, 1970).
9. Greg Bombcrger and Joycc Kobayashi, Pr/Jlacy 11nd Student ReCOl'd1 III Stanford
Unillerdty (Stanford, Calif.: SWOPSI, 1970).
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CHAPTER 15

Challenging the
Atomic Energy Commission
on Nuclear Reactor Safety:
The Union of
Concerned Scientists

We had at the beginning of our work no
inkling whataoever that there wa• any·
one within the deptha of the nuclear
community who ahared anything like
the po1itiona we were developing.
A• we continued to work and meet
at Oak Ridge {National Laboratory)
and [the National Reactor Teating Sta·
tion), we were quite surprised to find
the reactions of men there so close to
oura. We found it personally astonishing
once the hearing gained ita momentum
to see the number of people who were
10 clearly accepting a po1ition quite
divergent {Tom the official poaition of
. the Atomic Energy Commission.
I think that thia has been both per·
10nally to us and I think to the public at
large one of the most revelatory aspect•
of thi8 public proceeding. 1
·
-Daniel F. Ford testifying at
the AEC hearings on reactor safety,
Bethesda, Maryland, August 22, 1972
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Dan Ford seems an unlikely person to trouble the powerful Atomic Energy
Commission (AEC), much less the giant electric utility industry. Although still in
his twenties, Ford, who has the deceptive appearance of an overgrown schoolboy, has become one of the key leaders in a movement to force a reconsideration of the country's rapidly increasing commitment to nuclear power for
generating electricity.
Ford is not a scientist. He studied economics as an undergraduate at Harvard,
obtaining bis bachelor's degree in 1970. The environmental movement came into
its own that year, and when Ford was offered the position of coordinator of
environmental research for the Harvard Economic Research Project, where he
had worked as an undergraduate, be jumped at tbe opportunity. Tbe appointment offered a welcome pause before tbe academic routine of graduale school.
In bis new job Ford was responsible for a pilot study on the costs and
benefits of various metbods of generating electrical power. The majority of
electric power plants tben being built in tbe United States were (and still are)
nuclear, and tbere was considerable public controversy over the dangers of
cancer and genetic defects from tbe small amounts of radioactivity whlcb are
released into tbe environment during the normal operation of these new
plants-and also some concern about tbe possibility of a mucb )arger release of
radioactivity as a result of a serious accident at a nuclear power plant. lt was
natural, therefore, that Dan should look into tbese questions.
One day in the spring of 1971, while Ford was educating himself on nuclear
reactors, be discovered that the AEC bad published a notice in tbe Federal
Register giving any interested public group tbirty days in which to petition for a
public hearing on the application of the Boston Edison Company for a license to
operate its big new Pilgrim nuclear power station, located in Plymouth,
Massachusetts. 2 The notice had received no press attention, and it seemed
unlikely to Ford that there would be any response. He therefore decided to see
to it that a hearing would be held so that the public could be informed and take
action in its own interest.
Ford began by writing to Boston newspapers asking them to inform their
readers about the AEC deadline. The only response was a brief article in the
Boston Globe-but to Ford's exasperation, it failed even to mention the
deadline. After several phone calls, Ford fmally managed to convince the editor
of the Globe to publish bis letter just days before tbe deadline. 3

The Union of Concerned Scientists
Meanwhile, bowever, Ford bad received a response from another direction. A
belpful reporter bad put hlm in touch with Dr. James MacKenzie, a short,
bushy-haired, energetic young physicist who bad recently left MIT to work full
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time on environmental issues for the Audubon Society and who was also
chairman of the MIT-based Union of Concerned Scientists (UCS).
The UCS bad been organized in 1969 in response to the "March 4
movement" by student activists at MIT that challenged scientists to take public
positions on the misuse of technology-particularly in Vietnam and the strategic
weapons race.4 Long after student activism bad died down, the committed core
of the UCS continued to work hard on issues they considered timely. Their
initial focus was on preparing popular expositions of the technical arguments
against new strategic weapons systems such as ABM and MIRV and against the
Army's continued commitment to chemical and biological warfare. But a
number of the UCS members became interested in the new political issues being
raised by the environmental movement. When Ford contacted MacKenzie, the
UCS was finishing a major study of the Boston air-pollution problem.
A meeting of the UCS was bastily called, and Dan Ford presented bis case. He
pointed out the disturbing fact that the AEC's Advisory Committee on Reactor
Safeguards bad expressed the opinion that the expected release into the air of
radioactive fission products from the Pilgrim reactor would be excessive. There
was also the question of the wisdom of placing the giant reactor so close to the
Boston metropolitan area. Many experts-including AEC officials and the
ACRS-bad expressed the opinion tbat the barrier of distance is the most
important protection for the general population in case of accidental release of
some of the enormous store of radioactivity contained in a modern nuclear
reactor. But the AEC bad allowed the utilities to site reactors ever closer to
metropolitan areas in order to reduce expenditures on power transmission lines.5
The UCS agreed tbat these were issues weil worth exploring, and a small
group decided to petition for a public hearing on the Pilgrim reactor. This was a
significant commitment because, as a price for such an "intervention" in the
licensing process, the AEC insists tbat any "intervenor" participate fully as a
party in proceedings which sometimes drag on for many months. lt testifies to
the impression tbat Ford had made on the scientists of the UCS that they invited
this young economist to join them and organize their participation in the Pilgrim
reactor hearings. The petition was fded just hours before the AEC deadline.

The Battle over Nuclear Power
The UCS intervention was not an isolated action. The Pilgrim reactor was one of
dozens which were being built around the country as the electrical utilities
anticipated a rapidly growing national demand for electrical power. And the
new nuclear plants, as the vanguard of a conspicuous new technology with a
frightening potential for radioactive pollution, bad become natural targets for
environmental groups across the country.
The citizen groups that opposed the new power plants had been unable to
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tmd a respectable technical basis for their concem that the plants might blow up
and spew letbal amounts of radioactivity over surrounding areas, so they were
forced in licensing hearings to argue about more mundane problems. One of
these was concern about increased cancer and genetic risks from the relatively
low levels of radioactivity released from reactors during their normal Operations.
Two widely recognized experts, John Gofman and Arthur Tamplin of the AEC's
Lawrence Livermore laboratory in Califomia, bad articulated these concerns in
a mÖst forceful manner in articles, books, and testimony at reactor licensing
hearings since 1969. 6 In 1971 the AEC retreated and proposed more stringent
radioactive-release standards for nuclear reactors.1
A second major issue tbat had been raised by environmentalists is that of
"thermal pollution" of lakes, rivers, and coastal waters. The amount of cooling
water used by large ~n:xlern power plants is enormous, with nuclear power plants
requiring about 50 percent more than fossil fuel power plants of the same capacity because of their lower thermal efficiency and the fact that the fossil fuel
power plants reject some waste heat through their smokestacks.1 Starling in
1971, the utilities began installing cooling ponds and cooling towers costing
millions of dollars.9

Emergency Cooling
Environmental groups bad attacked nuclear power plants both on the basis of
their everyday releases of small amounts of radioactivity and because of their
thermal pollution-and bad been substantially appeased. But just as the Union of
Concemed Scientists was entering the fray, the unspoken issue-the danger of
catastrophic releases of large amounts of radioactivity-finally surfaced.
Early in their preparation for the Pilgrim reactor hearings, the UCS contacted
citizens' groups engaged in similar interventions in connection with other
reactors. From the Businessmen for the Public lnterest, a Chicago group which
was supporting interventions into the licensing of a number of nuclear reactors
around Lake Michigan, they leamed of the failure, in semi-scale-model tests, of a
crucial reactor safety apparatus known as the "emergency core-cooling system."10 The tests had been performed at the AEC's National Reactor Testing
Station in ldaho in November and December 1970. 11 Dan Ford, Jim MacKenzie,
and two other UCS scientists-Ian Forbes and Henry Kendall-decided to
educate themselves on the purpose of the emergency core-cooling system
(ECCS) and the consequences if it failed to work as designed.
A typical reactor of the sort now being licensed for operation generates about
a billion watts of electricity-enough electrical power to supply the needs of
nearly a million Americans. This power originales in the heat generated by the
splitting ("fissioning") of uranium nuclei in the reactor "core." The core,
typically about twelve feet long and fourteen feet in diameter, contains about a
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hundred tons ·of uraniurn formed into ceranüc pellets of uranium oxide held
inside tens of thousands of long, thin "fuel rods." At full power the energetic
fission fragments heat up the centers of the uranium oxide pellets to about
4,000°F ("degrees Fahrenheit"). The heat flows out through the zirconium alloy
"cladding" of the fuel rods to heat up the high-pressure water circulated
between the fuel rods. In carrying away the heat to power turbines that generate
the electricity, the circulating water keeps the fuel rod cladding at the relatively
low temperature of about 600° F. If the water were to be lost-through a broken
pipe, for example-the cladding would heat up and rupture unless the
emergency core-cooling system (ECCS) could reflood the core with water
within a minute or so. This would occur even though the "chain reaction"
stops as a result of the loss of the neutron-slowing action. of the water
which has been operating for some time the fJSSion products build up to the
point where their radioactivity alone generates enough heat to melt the core.
If the ECCS in such a reactor for any reason failed to do its job adequately
when called upon, the ensuing events would be dramatic. 12 Within minutes the
core, with its hundred tons of uraniurn, would begin to melt from the heat of its
intense radioactivity and slurnp to the bottom of the reactor vesseL By this time
the situation is already beyond control Any attempt to cool the molten mass
would only exacerbate the problem: the water would react with the bot metal
chemically, liberating still more heat and explosive hydrogen gas. Within an hour
the molten core would melt through the six-inch thick steel reactor vessel,
releasing an immense amount of radioactivity, equivalent to the fallout from
a large nurnber of Hiroshima-sized nuclear bombs, into the reactor containment
chamber-the domed concrete shell within which the reactor vessel and its
primary cooling system are housed. Despite its name, the containment chamber
would also be unable to keep the seething core from reaching the human
environment. About a tenth of the core's total radioactivity is in the form of
radioactive gases. Chemical explosions might occur, causing the containment
shell to crack open and releasing these gases into the atmosphere. Even if the
dome remained intact, the core would melt through the concrete floor of the
containment chamber within about a day and would continue to melt its way
down through the earth and rock below-probably for hundreds of feet. Because
of the path that the core takes in this scenario, it is half-jokingly called the
"China syndrome."
A location hundreds of feet underground might at first sight seem to be an
ideal fmal resting place for the intensely radioactive core. Unfortunately, there is
no guarantee that much of the radioactivity would still not escape to the surface.
The bot radioactive gases could seep up into the air (if they bad not already
done so), and the remainder of the core would be available to contaminate the
ground and surface water. Because of the enormous thirst of nuclear reactors for
cooling water,1 3 they are generally built on riverbanks, lakeshores, or seashores.
The contamination of these waters could be on a very large scale. There is
sufficient long-lived radioactive strontium-90 in a large reactor core to cont.ami·
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nate thousands of cubic miles of water-many times the volume of Lake
Michigan-to a level greater than that which the AEC considers safe.
The UCS scientists extrapolated a 1957 AEC analysis14 of the possible
consequences of a hypothetical reactor accident in which a large fraction of the
core's radioactive gases were released irato the atmosphere to apply to the much
larger reactors then coming into operation. Their conclusions beggar the
imagination:
lf ... the radioactive materials are released under a temperature inversion, by
no means an uncommon nocturnal condition, with a 6.S mph wind, ... lethal
effects can extend 7S miles downwind in a strip of maximum width up to 2
miles. Injuries would be likely at up to one or two hundred miles, the presence
of moderate rain yielding the lower figure .••.
...The cloud would be increasingly düficult to see after it bad moved away
from the accident site, and would be invisible long before it bad lost its
lethality. 15
·
Nearby cities would have to be evacuated as rapidly as possible. Long-term
restrictions on normal use of the contaminated area would be inevitable.
According to the UCS scientists, such restrictions would extend a minimum of
fifteen miles from the reactor site and could reach distances of hundreds of
miles.
Summarizing the implications, the UCS authors concluded:
lt is abundantly clear from our study that a major nuclear reactor accident
has the potential to generate a catastrophe of very great proportions, surely
greater than any peace-time disaster this nation has ever known. The full scale
an~ consequences of such a catastrophe cannot fully be reoorded, yet it is
agamst such an ill·understood but awesome event that the scale of, and
confidence in, the reactor safeguards must be weighed. 16
Despite its tremendous importance, the emergency core-cooling system was
designed almost entirely on the basis of greatly simplified computer calculations.
The purpose of the semi-scale tests at the National Reactor Testing Station in
Idaho was to verify that these computer programs in fact correctly simulated the
behavior of the ECCS. But when the tests were actually conducted, the results
were not as expected. The model did not behave as the computer programs bad
predicted. Instead of cooling off the model reactor core, the emergency cooling
water was swept away by the escaping steam out the same pipe break through
which the original cooling water escaped. Since the model was not realistic the
failure of the tests reflected most directly on the computer programs, but the
predicted effectiveness of the emergency cooling systems of actual reactors is
based on such programs. The AEC has scheduled a much more elaborate series of
'*los~of-fluid tests" in ldaho starting in 1974. In the meantime, the AEC and the
reactor companies have been working at improving the computer programs.
Perhaps the most puzzling thing about the Idaho tests was their timing. The
nation's utilities were investing tens of billions of dollars in nuclear reactors, but
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the AEC bad given its safety program such a low priority that it bad hardly
begun testing the effectiveness of the emergency cooling · systems of these
reactors by the time they were being frozen in steel and concrete. The AEC's
"watchdog" Advisory Committee on Reactor Safeguards (ACRS) bad urged for
years that these safety systems receive realistic tests, but the Idaho "teakettle·
sized" tests represented only the first, extremely unsophisticated steps in the
testing program. 17 Although the significance of the Idaho tests remains
debatable, the AEC's irresponsible neglect of its reactor safety program could
hardly be disputed.
Tue UCS issued its report 18 on the possible implications of the f ailure of the
Idaho tests at a press conference in July 1971. This was the füst such discussion
intelligible to the layman, and it caused a sensation. That same evening both the
NBC (Huntley·Brinkley) and CBS (Cronkite) network news programs reported
the story on nationwide television. A new national controversy had been
born.

To License or Not to License '!
Tue AEC faced a real dilemma in the area of reactor licensing: How could it
issue operating licenses for nuclear power plants when the Idaho tests bad raised
a serious question as to their safety? At the beginning of May 1971 AEC
Chairman Gien Seaborg wrote the chairman of the Congressional Joint Commit·
tee on Atomic Energy, Senator John 0. Pastore (D.-RJ.), telling him that the
AEC expected delays in reactor licensing while a "senior task force" revie~ed
emergeney cooling system effectiveness. 19 Then on May 13, 1971, AEC offic1als
appeared before the Joint Committee requesting additional funds for reactor
safety research. AEC Assistant General Manager for Reactors George Kavanaugh
acknowledged that the test results were causing ooncem: "lf [the situation]
were better, we might not have been allowed to come up here asking for
money." 20
Meanwhile, every month's delay in starting up their new reactors would cost
the electrical utilities millions. They would not sit patiently by awaiting the
results of a long, drawn-out review-especially since it was generally agreed that
the probability was remote that any particular reactor would suffer an accident
serious enough to strain the capabilities of its emergency cooling system. lt was
out of the question to wait on the results of a comprehensive testing program.
That would take years. A few weeks after its formation, therefore, in mid-June
1971, an AEC task force came up with proposed new "Interim Acceptance
Criteria" for reactor emergency cooling systems. Although the recommendations
lacked supporting documentation, the collective leadership of the Atomic
Energy Commission, the five AEC Commissiopers, quickly accepted them and
.
21
promulgated tbem formally on June 29, 1971.
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In fact, the Interim Criteria were remarkably convenient for the nuclear
industry. All reactors already operating or up for licensing could satisfy them. lf
the criteria had been mucb more stringent, the reactors migbt weil have been
required to operate at much lower and correspondingly less. eoonomical power
levels or to undergo major modifications. Either course of action would bave
· been a disastrous blow to the prestige of the AEC-possibly even to tbe future
prospects of nuclear power.
As far as the AF.C was concemed, the matter was settled and reactor licensing
could proceed. The UCS group was not so sure-but wbat more could tbey do?
No great expertise had been required on tbeir part to draw the public's attention
to the failure of tbe Idaho tests or to cite tbe 1957 AEC report on tbe
possibilities for catastropbe should a major release of radioactivity occur in an
actual reactor accident. But to oppose the Interim Criteria would be to challenge
directly the technical judgment of tbe Atomic Energy Commission. Tbe AEC
bad accumulated an enormous reservoir of expertise during the quarter-century
of research and development which bad gone into tbe design of the latest
generation of commercial nuclear reactors, and the UCS scientists were quite
unfamiliar with reactor engineering. In fact, Henry Kendall, wbo was to become
the chief technical expert of the UCS in this area, later admitted thai, at the
time of tbe original UCS report on tbe emergency cooling problem, he was
uncertain about even the most basic design differences between the two major
types of commercial water-cooled reactors.
On tbe other hand, the AF.C's case for the adequacy of its ECCS Interim
Criteria could be no stronger tban its weakest link. The challengers would not
have to match the full range of expertise available to the AEC in order to
challenge the AEC's conclusions. Furthermore, while the engineering details of .
nuclear reactors might be unfamiliar to the UCS scientists, tbe physics was not.
They were confident in their abilities to understand quickly the calculations on
which the Interim Criterja were based. So, minus their one nuclear engineer (Ian
Forbes, who had to retum to füll-time teacbing at the Lowell Technological
Institute in Massacbusetts), Kendall, Ford, and MacKenzie started to study the
AEC analysis.
They soon found that, in the absence of actual experimental information on
how an emergency core-cooling system might work, the AEC task force had
again relied on highly simplified mathematical descriptions of tbe reactor and
core-cooling system, with the ECCS performance being predicted using computer simulations. But the "garbage in-garbage out" axiom of computer experts
seemed to thc UCS scientists to be highly relevant here. Not only were the
computer models necessarily oversimplified in the face of tbe complexity of tbe
phenomena occurring in a nuclear reactor which bad just lost its oooling water,
but also, the UCS scientists found, crucial assumptions had been made that were
demonstrably fatse.
One of these assumptions-tbat tbe geometry of tbe reactor core would
remain unchanged during a loss-of-coolant accident-was directly contradicted by
the results of experimental tests on fuel rods at tbe AEC's Oak Ridge National
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Laboratory in Tennessee. In these jests the fuel rods began to swell, buckle, and
rupture at temperatures hundreds of degrees lower than the peak temperatures
that the AEC's Interim Criteria specified as allowable in the interval during
which the core would be uncovered by water.22 The AEC canceled its funding
for these crucial Oak Ridge experiments in June 1971 (soon after the troublesome results began to appear), eliciting the following protest from Oak Ridge's
director of nuclear safety research, William B. Cottrell: „We are astounded at
your decision to discontinue this experimental work .... No one really
knows what will happen in a reactor core in the event of a loss·of-coolant
accident." 23
The UCS group issued a report detailing its criticisms of the AEC's Interim
Criteria in October 1971.„

The AEC's Experts
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In order to get additional information, Dan Ford, Henry Kendall, and Jim
MacKenzie bad decided in November 1971 to pay a visit to the AEC's reactor
safety experts at Oak Ridge National Laboratory. Tbc UCS group was surprised
to find that the Oak Ridge scientists were generally in agreement with their own
misgivings about the AEC's new regulations on reactor safety systems.
They returned to Cambridge laden with useful AEC documents. After the
visit, the laboratory's Associate Director, Donald Trauger, reported to
Milton Shaw, director of AEC's Division of Reactor Development and
Technology:
We felt that the technical publication of this group, as well as their professional integrity, justüied our meeting with thcm. Howcver, inasmuch as
the Union of Concerned Scientists has intervened in the hcaring on thc ..•
Pilgrim reactor, wc also feit that you should bc aware of the nature of our
discussions.•..
.•. H. W. Kendall .•• showed us how hehas used our data .•. to demonstratc
that approximately 8S percent of the fuel rods are "candidates" for produc·
ing ••• coolant channel blockage in the rangc 70 to 100%. Kendall had rcached
this conclusion independently, and wanted to know ü he was using our data
properly-which he was, within the limits of its accuracy.••.
The three members of the Union of Concemed Scicntists who visited here
appeared to be weil educated and dedicated peoplc.••. They have become
intimately familiar with thc relevant published literature •••. They bavc bccomc
awarc of various deficiencies in the case for ECCS pcrformance. 25

The Licensing Hearings
The UCS attempt to challenge the adequacy of the emergency cooling system of
the Pilgrim nuclear reactor at Plymouth, Massachusetts, in 1971-1972, was
opposed by Boston Edison, owner of the reactor, on tbe grounds that the
installation conformed to the AEC's Interim Criteria.
The emergency cooling issue bad meanwhile been injected into licensing
hearings on several reactors in other states. In November 1971 Dan Ford
participated as a technical interrogator on this issue in the bearings on the Indian
Point 2 reactor, located on tbe H11doon Rivec .lbove New York City. After much
deliberation, tbe Indian Point 2 hearing board was at least partially persuaded by
the UCS case, and in December 1971 it informed the AEC that it bad
serious questions about botb the technical and the legal validity of tbe Interim
Criteria.
In order to avoid furtber challenges on emergency core cooling in bearings on
individual reactors, tbe AEC decided to hold comprebensive national bearings on
this subject. The AEC initially proposed that tbese hearings be merely
••advisory." But after negotiations witb lawyers representing the Consolidated
National Intervenors-a newly formed coalition of environmental groups which
bad been involved in individual reactor licensing hearings-tbe AEC agreed to
rule on the emergency cooling issue on tbe basis of the record established in
these "rule-making" .hearings. Information possessed by tbe AEC, the reactor
manufacturers, tbe electric power companies, and tbe lntervenors would be
placed in tbe bearing record and subjected to cross-examination. Nevertheless,
the AEC steadfastly refused to allow the lntervenors to subpoena documents or
individuals, a right which bad always been accorded to all participants in local
nuclear reactor interventions.
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The UCS group bad already begun to acquire an extensive library of AEC
documents on reactor safety. Their fust major acquisitions were documents
picked up, at Dan Ford's request, by an MIT physicist visiting Oak Ridge in June
1971. These were supplemented by documcnts obtained by Ford on a trip to
AEC headquarters in Germantown, Maryland, as a special consultant on
environmental economics in July 1971. (Tbc AEC doaiments in question were
not widely distributed, but they were 'not secret. The entire U.S. civilian reactor
program has been unclassified for many years.) With their trip to Oak Ridge,
however, the UCS bad for the first time acquired access to an even more valuable
source of information: they bad won the confidence of some of the people woo
wrote the AEC reports. Ford and Kendall followed up their visit to Oak Ridge with
trips to the Battelle Memorial Institute in Columbus, Ohio, an AEC reactor
safety contractor, and to tbe AEC's National Reactor Testing Station in ldaho,
wbere the scale-model cooling tests bad been done. Although the officials at
these institutions were less cooperative than those at Oak Ridge, Ford
and Kendall found the scientists there not reluctant to discuss their own
work.
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The Hearings Begin

They have opened up a Pandora's Box of scientific doubts and bureaucratic
26
heavy-handedness.
-Nucleonics Week
The AEC's hearings on reactor emergency safety systems began in January
1972 witb several days of legal wrangling between Myron Cberry, one of the
lawyers representing the Consolidated National lntervenors, and the bearing
board. At issue were objections to Dan Ford's participation in the bearings as a
„technical interrogator" for the Intervenors and the lntervenors' demands tbat a
number of AEC internal documents be put into tbe record and that representa·
tives of tbe AEC's Advisory Committee on Reactor Safeguards be available at
the hearings fo,- questioning.
Ford's participation was objected to botb by the board and by lawyers
representing tbe reactor manufacturers and tbe electric utility companies on tbe
grounds that be was not technically qualified. Ford admitted that be bad never
studied pbysics in college but maintained that be nevertheless could "ask tbe
right questions" in the bearing as a result of bis work witb the UCS scientists.
Although one of the bearing board members criticized him as an "instant
expert," the board eventually decided to Jet him participate on a provisional
basis "since Ford is the best the National Intervenors say they can produce." 27
(Teaching and research responsibilities prevented the scientific members of the
UCS reactor safety team, Professor Y. •ndall in particular, from participating
regularly in the hearings.)
The AEC ruled that its Advisory Committee on Reactor Safeguards would
not be represented at the hearing, and it refused to divulge tbat committee's
formal review of the Interim Criteria on emergency cooling. Threatened witb a
lawsuit under the Freedom of Information Act, bowever, the commission
decided to overule the bearing board and released most of the other documents
demanded by Cberry. Most of these were AEC staff memos concerning tbe
emergency core-cooling system. This decision was an important windfall for the
lntervenors, for tbese documents revealed the existence among the AEC staff of
a great deal of uncertainty about tbe effectiveness of the reactor safety systems
and the adequacy of the Interim Criteria.
The bearings bad opened witb considerable fanfare in a plush auditorium at
AEC beadquarters. But as the lntervenors began to bammer away at the AEC's
·case, the proceedings were moved to a rented office building in Betbesda,
Maryland. Armed with tbe just-released intemal memoranda, Cherry and Ford
began to undermine tbe confident fa?de presented by official AEC witnesses.21
In a memorandum of June l, 1971, less than a montb before tbe Interim
Criteria bad been issued, the Chief of the Systems Performance Branch of tbe
AEC's Division of Reactor Standards, Dr. Morris Rosen, and bis deputy, Robert
J. Colmar, bad sent their final detailed criticisms of the developing Interim
Criteria to the AEC task force charged with preparing them. Rosen and Colmar
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disagreed not just witb small details of the proposed criteria but with the entire
logic behind tbem:
The [AEC Division of Regulation) task force has undertaken to resolve the
current regulatory difficultics ..• by attempting to formulate a "prescription"
to be applied to each reactor vendor's codes and to be used as a basis for
licensing reactors on a plant-by-plant basis.
This approach is predicated on the notion that the codes in thcir present statc
of development are definitive...•
We take exception to tbis cmrent approach. We have consistently pointed out
that tbis approach is too limited for the task at band. ••• We believe that !he
consummate message in the accumulated code outruts is that thc system
performance cannot be defined with sufficient aaurance to provide a clear basis
for liccnsing. 29
(In tbe AEC argot, "vendor," though it may conjure up images of Coke
machines, actually means Westinghouse, General Electric, or one of the otber
reactor manufacturers; and a „code" is notbing more exciting than a computer
program used to calculate pbenomena such as the temperature of the reactor
fuel rods during an accident.)
When Rosen and Colmar eventually were allowed to testify at tbe bearings,
they expressed tbeir misgivings about the AEC's reactor safety-system standards
in even stronger terms. Rosen presented an eighty-page critique of the Interirn
Criteria. He said that be was disturbed and discouraged
to continue to see the advice of what 1 believe can be considered a significant
portion of, more likely, a majority of the knowJcdgeable peopJc available to the
Regulatory staff, still being basically disregarded..••'30
Margins of safety once thought to exist do not, and yet reactor power Jcvels
continue to increase resulting in an even more tenuous situation. 31
Colmar explained in bis testimony how be bad become aware of the deficiencies
in emergency cooling systems as early as February 1970-nearly a year before
tbe ldaho scale-model tests-in the process of correcting Westinghouse's misinterpretation of its own computer programs. He stated flatly that in bis opinion
some form of reduction in reactor operating power was desirable until more
experimental information on the effectiveness of reactor safety systems became
available and characterized'tbe Interim Criteria as "a triumpb of bope over
reason." 32
Early in January 1972, Rosen was removed from bis job and given an
advisory position, and Colmar requested a transfer. Rosen was philosophical
about tbe switch, saying that he bad to "consider it as a promotion.... Of
course, 1 am off ECCS-except in an overlook position."33 He was also quoted as
saying tbat "it's the sort of thing tbat, if it happened very often in an
organization, you'd have to wonder." 34 Later be left tbe AEC.
G. Norman Lauben, one of the members of the AEC task force, bad served in
Dr. Rosen's department. When the lntervenor's lawyer, Myron Cherry, inquired
during the hearings whetber any of tbe task force members present could not
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personally support the official testimony, Lauben reluctantly raised bis band. He
explained that if a certain variable in the computer programs used to evaluate
the cooling system's effectiveness were. decreased by as little as 20 percent-an
amount that others testified was within the uncertainty of measurement-then
reactor emergency cooling systems deemed acceptable under the Interim Criteria
might actually be unable to prevent catastrophic core meltdown. In Lauben's
opinion, insufficient experimental information was available to justify this lack
of conservatism on the part of the ABC. When the chairman of the AEC task
force, Dr. Stephen Hanauer, disagreed and claimed that the Interim Criteria were
adequately conservative, Cherry asked:
CHERRY: Dr. Hanauer, in the area in which [Lauben] stated that he thought
that the codes ought to be more conservative, can you state, sir, whether you
believe that in that area you or Mr. Lauben possesses a greater understanding
of the problem, in your judgment.
·
HANAUER: 1 think Mr. Lauben does.
CHERRY: Thank you, Dr. Hanauer. 35
Hanauer later also admitted under cross-examination that three of the members
of the AEC Advisory Cominittee on Reactor Safeguards who were most
knowledgeable in the area of emergency core cooling had expressed concerns
about the adequacy ofthe Interim Criteria.36
The reluctance of AEC witnesses to express open criticism of their superiors
is understandable. But throughout the hearing the Consolidated National
Intervenors continued to receive many letters, reports, and memos in addition to
those officially released by the AEC. "The AEC leaks like a sieve," remarked
Cherry cheerfully in explaining that many of the documents arrived in the mail
in unmarked envelopes.37 One of the most revealing of these documents, labeled
"Hints At Being a Witness," was obtained in another way, however: it was
accidentally given to Dan Ford by one of the AEC legal staff. Hint number 10:
"Never disagree with established policy."38
Having finished the cross-examination of the AEC task force, the Intervenors
next questioned the scientists from Oak Ridge National Laboratory whom the
UCS team bad met on their visit several months earlier. One of these witnesses
was the scientist whose important work on fuel rod failure bad been terminated
abruptly by the AEC in June 1971, Oak Ridge metallurgist P. L. Rittenhoüse.
His written testimony was bland enough to satisfy the AEC bureaucracy, but
when Rittenhouse actually appeared at the bearings to defend bis testimony, he
was sharply critical of the Interim Criteria. Under questioning by Cherry,
Rittenhouse jolted the proceedings by asserting that a great many of bis
colleagues in AEC laboratories and the AEC headquarters staff shared bis
concerns. Wben asked to back up this assertion, he pulled out a list of
twenty-eight names which he proceeded to read into the record. He described
these individuals as persons "whom I have worked or at least talked with
personally more than once••.• These people have too many reservations
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••• shared too generally for me to pass off." One of those whose name was
mentioned by Rittenhouse was William B. Cottrell, Director of the Nuclear
Safety Program at Oak Ridge. The Jntervenors introduced into the bearing
record a long letter, replete with supporting documents, from Cottrell to AEC
headquarters:
To summarize what follows herein, we are not certain that the Interim Criteria
for ECCS adopted by the AEC will, as stated in the Federal Register, "provide
reasonabl~ assurance that such systems will be effective in the unlikely event of a
loss-of-coolant accident.'"'°
Shortly after Cottrell bad sent this letter, in December 1971, one of his superiors
at Oak Ridge had called AEC headquarters asking that the letter be retumed,
. claiming that it was only a "draft." Subsequent testimony by Cottrell established that the letter did in fact represent the views of a number of Oak Ridge
reactor safety experts and that it was not a draft.41
In the first months of the reactor safety hearings, the lntervenors thus
disclosed a deep rift between the AEC's reactor experts-particularly those in the
AEC's laboratories who studied reactor safety problems-and the AEC bureaucracy, who channeled funds for the research and bad to act on the results.
The extent of the resulting tension will perhaps be indicated by the following remarkable letter from Alvin Weinberg, director of Oak Ridge
National Laboratory, to James Schlesinger, Chairman of the Atomic Energy
Commission:
Dear Jim:

.

When you called me in Florida you asked me to make clear to our [Oak
Ridge) people that, when they testüy at the ECCS hearings, they are to present
their views fully and without reservation. 1 have conveyed this message to
Messrs. Rittenhouse, Trauger, Cottrell, [and others]. That some of the testimony may prove tobe in conflict with the interim criteria will not prevent them
from presenting their data and conclusions as honestly and fairly as they can.
With respect to the criteria themselves, 1 have only one point to make. As an
old-timer who grew up in this business before the computing machine dominated
it so completely, 1 have a basic distrust of -very elaborate calculations of oomplex
situations, especially where the calculations have not been checked by full-scale
experiments.... This is expensive, but there is precedent for such experimentation-for example, in the full-scale tests ••. on nuclear weapons.
1 have one other point. l believe [Oak Ridge] and the other National
Laboratories should have been as intimately involved in the preparation of the
interim criteria as we have since been in the preparation of AEC testimony for
the hearings. That we were not so involved reflects a deficiency in the relation
between Laboratory and Commission that troubles me .... [The AEC's National
Laboratories] must be called upon fully by the Commission even when this may
uncover düferences of opinion between the Laboratories and the staff of the
Commission.... 1 can guarantee that our opinion, if solicited, will be both
honest and responsible. 42
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National lntervenors vs. Milton Shaw

Barely concealed behind the diplomacy of Weinberg's letter was a history of
steadily worsening relations between the National Laboratories and the A.EC
Division of Reactor Development and Technology, headed by Milton Shaw.
During bis eight years as the AEC's reactor czar, Sbaw bad won a reputation as a
hard-boiled engineer and an autocratic administrator. His empire included not
only all AEC design and development of conventional and „breeder" reactors
(reactors which would convert enough non-fissionable materials to fissionable
fuel to more than replenish the IJSSionable fuel which they ••bumed''), but also
all reactor safety research. Shaw's office was thus in a position to curtail crucial
research on the safety systems of commercial nuclear reactors; to censor
unwelcome reports-even to impede the communication between the safety
experts and the AEC Regulatory staff which is responsible for certifying the
safety of the designs of commercial reactors; and to intimidate or transfer
dissenting AEC employees. There is evidence tbat Sbaw's office actually did each
of these things.
In a series of articles, Science magazine reporter Robert Gillette documented
the continued neglect by the AEC of crucial safety research. Indeed, Gillette
indicated that Shaw's office bad even gone so far as to spend money authorized
for safety studies of conventional reactors on the development of the breeder
reactor instead. Gillette reported that from 1965 through 1968, $12 million, or
8.5 percent of the funds appropriated by Congress for reactor safety research,
were diverted to other purposes or simply not spent. And of the money actually
spent for reactor safety, development of safety systems for future breeder
reactors cut sharply into expenditures for safety research for ordinary reactors.43
The fate of a detailed report on emergency core cooling research needs
"prepared by the staff of the National Reactor Testing Station (NRTS) in ld11ho
(part of Shaw's command) illustrates the blockage of the AEC's intemal
communication channels. On April 4, 1972, the lntervenors bad the opportunity
to cross-examine J. Curtis Haire, manager of the nuclear safety program of
Aerojet Nuclear, the AEC's primary contractor for light water reactor safety
research at the NRTS. Haire admitted tbat bis laboratory's reports on nuclear
safety were sent to Sbaw's office for review prior to publication and tbat, in its
reports on the failure of the semiscale-model emergency cooling tests, Aerojet
bad been forced virtually to eliminate discussions of the relevance of these tests
to the effectiveness of emergency cooling systems. The next day Shaw himself
bappened to be on the witness stand, and Cherry asked him if it was not a fact
that the Idaho reports were being censored and edited. Shaw replied:
Censoring? lf you want to use that terminology in the sense 1 think you are
using it, yes.... 1 think it is a basic requirement that reports that are issued by
people who are working for us have in them factual information, they are not
speculative in the sense of not referring to things they should not. 44
Ha~e

was then questioned again the following day.
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CHERRY: Now is it a fact, Mr. Haire, that the censoring which is goina
[on) ••• is not a disagreement with ••• technical judgement, but, ratber,
results in an inhibition of a free and open discussion of [ the NRTS) views on
safety?
HAIRE: Yes, it is rather an inhibition of free and open discussX>n rather than a
matter of taking issue with technical matters.... 1 believe that RDT [Shaw's
Division of Reactor Development and Technology) is trying to avoid the
problem or burden, ü you will, of having to spend a lot of time answering
public inquiries that are addressed to them.
CHERRY: On nuclear safety?
HAIRE: On general questions of nuclear safety, yes.
CHERRY: Now, sir, this belief, is it based on any conversations witb persons at
RDT?
HAIRE: Yes.
CHERRY: Who?
HAIRE: Mr. Presseslcy [Andrew Presseslcy, Shaw's deputy for reactor safety).
CHERRY: He told you that?
HAIRE: In substance, yes.45
Curtis Haire was subsequently removed from bis job and given a position in
charge of "program development." lt was of course denied that this action was
taken in reprisal for bis testimony.46 But Haire's boss, the president of
Aerojet Nuclear Corporation, bad wamed tbat if any employee's comments
sour bis relationship with the customer [the AEC), we cannot guarantee that
after some time has elapsed he will still be in his same position. We would,
however, malce every effort to fmd him a suitable opening.47

i
1

A similar rule was put into effect at Oak Ridge National Laboratory at the
insistence of Shaw, and so Oak Ridge director Weinberg was able to protect the
jobs of employees in ill favor with the reactor czar only by transferring them to
a part of the laboratory not within Sbaw's jurisdiction,41
Sbaw's handling of the nuclear reactor safety program became one of the key
points of contention on the „hidden agenda" of the reactor safety hearings.
There was therefore great interest when he finally took the stand himself. Dan
Ford was the technical interrogator.
In the course of bis testimony and Cherry's preliminary cross-examination,
Shaw consistently maintained that the Interim Criteria were adequate. He
professed to be entirely unshaken in this conviction by the adverse testimony
presented at the hearings, and he even asserted that no important experimental
data were lacking in support of the criteria. Sbaw also maintained tbat he bad
prepared bis written testimony entirely by himself and to9k full personal
responsibility for the judgments expressed therein. 49 Since these judgments were
at such variance with those offered by the experts from Oak Ridge and ldaho,
Ford pressed Shaw to back them up:
FORD: Mr. Shaw, 1 would like to ask you some questions about page 22 of
your testimony and your opinion tbat one of the major areas of conservatism
is related to the area of blowdown heat transfer. Now with respect to
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blowdown beat transfer, the interim criteria [use tbe] Groeneweld correlation. Can you teil me, Mr. Sbaw, is tbe Groeneweld correlation a steady-staie
ot a transient beat transfer correlation?
SHAW: I would prefer to cover this as I indicated before. [Shaw bad earlier
asked for an opportunity to consult sources before replying to questions.] •••
FORD: Did you ever know wbether it was a steady-state or a transient beat
transfer correlation?
SHAW: 1 cannot recall wbetber 1 ever addressed this question in tbose terms.
FORD: Have you ever read tbe [AEC report] referenced in the interim policy
statement as the source of tbe Groeneweld correlation?
SHAW: 1 cannot recall whetber 1 ever read tbat documen t •••• 50
FORD: What are tbe documents you consulted?
SHAW: Mr. Ford, 1 have been in this business twenty-some-odd years. All rigbt?
The information relating to this goes back through tbese years. My job
depends upon this information over these twenty-odd years. 1 cannot recall
every bit of information that 1 used in this regard nor do I see any good
reason to try to do it.
FORD: Wbat documents did you consult?
SHAW: I do not recall.
FORD: Do you not recall any?
SHAW: 1 do not recall tbe documenta. 1 am sure 1 depended a great deal upon
my background.51
Ford emphasized to the hearing board that bis queries were not "curve-ball or
esoteric questions ••• tbought up just to test the witness." They were questions
on the ·basic literature, on subjects and references that played an important
part in the Interim Criteria. The questioning continued:
FORD: Weil, what is tbe basic experimental source of information on reflooding heat transfer, Mr. Sbaw?
SHAW: Again, 1 believe tbat is detail, ifyou don't mind•.••
FORD: Have you ever beard of the FLECHf program?
SHAW: Ob, absolutely. In fact, 1think1 initiated it, didn't I?
FORD: But you did not seem to recall that tbe FLECHT program was tbe basic
source of experimental data on beat transfer in the reflooding period. How in
tbe world do you explain that?
ENGELHARDT [AEC chief counsel]: 1 object to that, Mr. Chairman. lt is
argumentative.
CHAIRMAN GOODRICH: 1 will sustain thc objection, much as 1 would like to
hear the answer.
(Laughter) 52

The nuclear industry press was uniform in its opinion ofthe outcome of the
day's hearing. Nucleonics Week, a McGraw-Hill trade paper, stated its impressions as follows:
Milton Shaw, director of the AEC Div. of Reactor Development and
Technology and tbus head of the govemment's civilian nuclear power program,
was verbally floored by the National lntervenors last week at the rulemaking
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hearing on emergency core cooling. In a tbeatrical day of questioning, Shaw
simply was unable to answer direct questions about bis own written testimony,
although he maintained over and over again that he was indeed the author of
that testimony. 53
Shaw's disastrous performance at the ECCS hearings may have been more a
reflection of bis basic lack of interest in the safety problems of conventional
reactors than of any lack of ability. lt was widely believed in the AEC's National
Laboratories that Shaw had one overriding ambition: to·be known as "the father
of the breeder reactor." This ambition is in accord with the tradition of the
AEC. As ~ne critic of the agency has said:
In ·any technical adventure, tbere are exciting parts and there are dull parts. An
analysis of every AEC blunder to date indicates clearly that the AEC has
accomplished the. exciting aspects of every job witb competence, cxpertise and
dispatch. But as witb individuals, organizational competence isn't defined as
doing exclusively just what pleases and satisfies. There's also the dull but
inescapable part of any job whicb must get done, too, like cleaning up the mess
after a job is over. 54

Ford and Kendall Cross-Examined
Although at the opening of the hearings the nuclear industry disnüssed the
dissent within the AEC over the Interim Criteria as "healthy,"55 Shaw's
humiliation and the accumulating weight of expert testimony against the Interim
Criteria soon forced a reassessment. "ECCS Situation Growing Steadily More
Ominous for AEC, Industry," headlined Nuc/eonics Week on April 20, 1972.
The accompanying article reported that, in a meeting of the AEC Commissioners
with top staff officials, including Shaw, there had been
"hard questions" on how AEC bad gotten into its present position.••. AEC
chairman James Schlesinger was upset to find that the scientific basis for and
conservatism of the interim ECCS criteria are how in doubt after he bad been
assured by AEC staff of their validity. 56
Testimony by the reactor manufacturers during the summer produced no
significant new evidence in support of the AEC reactor safety regulations. lt thus
developed that the industry's last chance to demolish the Intervenors' case
against it would occur when Henry Kendall and Dan Ford took the stand in
August 1972 to defend their 300-page written testimony. 57
This portion of the hearing again opened with several days of legal dispute
over Ford's qualifications to participate. This time the hearing board ruled that
Ford could testify only on those portions of the UCS testimony that he bad
actually written. The Intervenors' attomey, Myron Cherry, argued that this
worked an unnecessary hardship on Kendall, since Ford bad attended the entire
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hearing so far while Kendall had not been able to do so; but Cherry was
overruled. In any case, it was true that, although Ford had been responsibile for
the gathering and preliminary evaluation of references, Kendall bad done tbe
actual technical analysis. Kendall was the physicist, and it was he who would
·
have to defend bis technical critique.
Henry Kendall, in bis forties, is tall and rangy, obviously an outdoorsman. His
manner is intense and bis chiseled face, penetrating eyes, and sweptback dark
blond hair give bim a striking presence. Now a full professor of pbysics at MIT,
Kendall has built a solid career as an experimental physicist while leading a
remarkably active life. Inherited wealth has allowed him to follow his adventurous instincts. He has a considerable reputation as a mountain climber and
mountain pbotograpber, witb a number of first ascents of 20,000.foot peaks in
the Andes to his credit. He is also a skindiver and a private pilot. And finally,
Kendall had been for a number of years a member of the elite "Jason" advisory
group of Defense Department consultants, with which be bad worked on both
military and civilian problems.
During the legal maneuvering before Kendall took the stand, an industry
lawyer gloated over what he claimed was the lntervenors' "gross lack of
confidence in tbeir testimony." 58 An AEC staff member even went so far as to
invite a New York Time:r newsman tobe present to report Kendall's expected
demise. The jubilation in the reactor proponent ranks was premature, however,
When the cross-examination actually began, Kendall fared rather weil. Indeed,
the cross-examination gave Kendall the opportunity to argue that bis analyses
were, if anything, overcautious: reactors might well be even le:r:r safe than bis
prepared testimony asserted. Finally, after surviving nearly . two weeks of
cross-examination with no serious setbacks (except for losing fifteen pounds!),
Kendall faced bis last challenger: Westinghouse.
Westinghouse is the largest American manufacturer of nuclear reactors, and
its pressurized-water reactors have perhaps come under the heaviest attack for
safety deficiencies. The Westinghouse team fared little better at beating Kendall
down than its predecessors, however. Before long the Westinghouse lawyer,
Barton Z. Cowan, was reduced to minor quibbling about the accuracy of
quotations in the UCS testimony. Later Cowan announced that he would
publicly discredit Kendall by quizzing him on bis expertise witb a list of
questions from twenty-four technical disciplines, but Cowan never got beyond
disciplines number 1 (hydraulics and fluid mecbanics) and 2 (thermodynamics).
Finally, Cowan asked Kendall and Ford rather sarcastically if it was not possible
that tbe AEC staff was in a better position to evaluate reactor safety than the
UCS. Ford responded by using the opportunity to express bis misgivings about
the conduct of tbe AEC staff in the ECCS controversy. He reminded the hearing
board that tbe AEC task force that had devised tbe Interim Criteria had utilized
data and analyses provided by the reactor manufacturers, wbile tbey had ignored
(or never saw) independent analyses leading to different conclusions prepared at
the AEC's own laboratories. In Ford's view, the stafrs independence was further
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compromised by previously promulgated AEC positions. Ford concluded:
The final reason wbich would seem to inhibit the Regulatory Staff's ability to
perform an objective, credible, scientific assessment of the safety implications of
reactor systems and the acceptability of emergency core cooling systems has to
do with the divided loyalties tbat seem to be built into the Atomic Energy
Commission by the legislation tbat set it up.
The Atomic Energy Commission seems to bave accepted the responsibility to
promote nuclear power ratbcr than to be the guardians of the public interest in
nuclear affairs. And 1 think this dedication on the part of the Atomic Energy
Commission is reflected in tbc aiteria tbat we bave been reviewing in this
hearing and is reflected in the Regulatory Staff's inability to do the job they
ought.59
•
After tbis the Westinghouse lawyer became even more sarcastic, asking: "ls
there any area in ECCS wbere anybody knows more than you two fellows?" 60
Tbis question gave Ford and Kendall an opportunity to explain eloquently
what they saw to be their rote in the bearings. They could equally well
have been presenting a general argument for the necessity of public interest
science:
FORD: Mr. Cowan, in terms of general knowledge of the field of emergency
core cooling ••• [we) would readily defer to the various people.:.thorough,
competent, solid engineers-who have dedicated themselves to studying this
field •.••
Now, 1 think tbat our function bas been in part to assist these people in
communicating with the Atomic Energy Commission by developing aild
cultivating tlüs forum in wlüch they can ••• break through the various
bureaucratic manacles tbat bave probibited them for so long from expressing
what is a widely sbared, deeply feit view in the nuclear community itself,
among those persons intimately concerned with tlüs area••.•
KENDALL: [The) question here is a question of communication and of
freedom to communicate, and not beingable to speak freely ••••
These are qualified people in tbat Laboratory [i.e., Oak Ridge), and we all
hold them in considerable respect. The difficulty is not tbat they do not
know enough, it is tbat they are not heard. And the contribution that we
believe that we can make is that we are in a position to be heard better than
they.••• We can speak relatively freely of institutional pressures, and say
things that would otherwise have to be extracted with great difficulty from
reluctant mouths.
There is no question, Mr. Cowan, but that many of the people who bave
taken the stand here are professionals who have spent a good portion of their
professional lives in this field and have available to them from memory many
more facts with respect to emergency core cooling systems and with respect
to nuclear reactor operation than 1 do.
There is no question but what tbat facility is not the critical and important
facility for the kiq,.ds of things that are under discussion in this hearing,
because what is called for here is a question of judgment, first, and second, a
position from wlüch one can speak freely. 61
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The People's Science Advisors-Can Outsiders Be Effective?
The Hearings Conclude

The rebuttal phase of the AEC hearings on reactor emergency cooling systems
was followed by a second round of testimony in late 1972 that produced few
surprises, and then by the submission of closing statements by all parties in early
1973. In their closing statements, all of the reactor manufacturers except
General Electric contended that the AEC's ECCS Interim Criteria were too
conservative and should be weakened, while General Electric was willing to
accept them as they stood but was quite certain that they should not b~ m~de
any more stringent. 62 On the other side, Kendall and Ford argued that, m view
of the inadequate experimental understanding of the actual behavior of emergency cooling systems-a deficiency that had been brought out by their own
testimony and by that of AEC reactor safety experts-the Interim Criteria were
without justllication and the AEC had no basis for li~ensing water-cooled
reactors.
The AEC regulatory staff, as participants in the hearing, also submitted a
closing statement. The recommendation which it contained displeased both the
reactor manufacturers and the Intervenors. The regulatory staff proposed new
reactor licensing criteria that were slightly more conservative and filled in some
of the gaps which had been exposed in the Interim Criteria. The regulatory staff
speculated that some reactors might even be "derated" -forced to operate below
their full power levels-by as much as 20 percent until their emergency cooling
systems could be upgraded to meet the new criteria. Others doubted that any
such derating would actually result. 63 Kendall termed the changes largely
"cosmetic" and emphasized once again that the fundamental problem lay, not
with the details of the criteria themselves, but instead with the lack of the basic
knowledge required to assure that, in the event of a loss-of-coolant accideni. in a
major nuclear reactor, its emergency cooling system would be able to prevent a
64
catastrophic release of radioactivity into the environment.
The final decision on whether and how much to modify the ECCS Interim
Criteria was issued by the AEC Commissioners themselves more than a year later
on December 28, 1973. The Commissioners essentially adopted the criteria
65
proposed by the regulatory staff.

AEC Licenses Reactors Anyway
The national hearings on the ECCS Interim Criteria were orginally convened
because the AEC had failed, in December 1971, to convince the local hearing
board on the Indian Point 2 reactor of the adequacy of the Interim Criteria. The
issue had first been publicly articulated in reports by the Union of Concerned
Scientists, and it had been forcefully presented in the Indian Point 2 hearings in
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the course of Dan Ford's appearance there as a technical interrogator. The
Indian Point 2 board's action automatically set a precedent for all other reactor
licensing hearings, raising the possibility that the entire licensing program might
grind to a halt, leaving billions of dollars' worth of completed nuclear
power plants idle. It therefore seemed reasonable for the AEC to propose
national hearings on the issue so that the same ground would not have to
be worked over in each local hearing, and the local intervenors agreed to
cooperate.
But then, in autumn 1972, with the national hearings still in midstream, the
AEC suddenly instructed its local hearing boards to disregard the emergency
core-cooling issue and proceed with the licensing of seventeen new nuclear
power plants. The AEC contended that these plants were badly needed and that
they were safe enough. The Consolidated National Intervenors felt betrayed. For
a year and a half they had worked within the AEC's administrative procedures.
And now, before the final judgment was in, they saw the AEC committing itself
to the design standards of current nuclear power plants. Henry Kendall
concluded that the outcome of the national hearings was a foregone conclusion,
and that the hearings had been used by the AEC mainly as a device to remove
~~e troublesome safety question from the licensing hearings on individual
nuclear power plants during the crucial period when nuclear power was
finally coming "on line" on a large scale. Shaw's sabotage of the AEC's
own safety program during this period provided additional basis for this cynical
view.
Time was indeed running out for the Intervenors. While the local hearings
on reactor operating licenses and the national hearings on the reactor ECCS
Interim Criteria ground on, the hard-pressed electric utility companies continued
to order new nuclear power plants. In 1972 the capacity of the nuclear reactors
already operating, under construction, or on order in the United States
amounted to some 127 million kilowatts, about 40 percent of the total electric
power generating capacity in existence in 1970. 66 By 1976 or so, when
many more of these nuclear plants will be in operation, shutting them down
would be so disruptive that even a major catastrophe might not bring that
about.
The AEC doubtless should have followed the advice of its own Advisory
Committee on Reactor Safeguards in 1966, when construction began on the
present generation of billion watt reactors, and should have pressed a serious
program of research on reactor safety. It .may still not be too late for a crash
program of reactor safety research. The emergency core cooling problem is
basically an engineering problem, difficult but probably not insoluble if the
reactor industry and the AEC give it sufficiently high priority. It is encouraging
that the reactor manufacturers have been redesigning reactor cores for operation
at lower power density, for greater controllability in the event of an accident.
Westinghouse is reportedly also designing a new improved emergency core
cooling system. 67
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Beyond the Hearings

Despite the frustrations of the ECCS hearings, they gave the ~nion ~f Concerne~
Scientists an opportunity to get the facts out into the open, mcludmg the AEC s
own reactor experts' data and opinions. On the basis of that record, Ford and
Kendall decided in au tumn 1972 to build a fire of public concern under the AEC
and Congress's Joint Committee on Atomic Energy. Their efforts were greatly
aided by a series of in·depth articles in Science magazine by reporter Robert
Gillette, 611 which were followed by regular coverage of the subject in the 1:'._ew
York Times and other leading papers. And on May 31, 1973, ABC ~ele~is10n
screened an hour-long documentary on nuclear reactor safety featurmg mterviews with Ford and Kendall as weil as with Milton Shaw and several AEC
Commissioners. Ralph Nader had become interested in react~r safety in. late
1971, but hesitated to associate hlmself with the Consolidated National
Intervenors until he had studied the issue in detail. By January 1973, on the
basis of the ECCS hearings record and the personal presentations of Kendall and
Ford, Nader decided to join forces with them. Thereafter he repeatedly endorsed
UCS positions and attacked the AEC in press. co~erences,. speeches, and
television appearances.69 The UCS also involved 1tself 10 a maJor debate over
nuclear power which has developed in California, where Ford and Kendall have
testified on reactor safety before the state's Public Utilities Commission and the
state legislature.
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AEC reorganization along the lines that" had been proposed a year earlier by
Senator Baker. With the help 9f the new members on the Joint Committee on
Atomic Energy, she was also able to secure the Joint Committee's approval.
Although Dr. Ray insisted that the reorganization was not meant as a personal
attack on Sbaw, bis office was stripped of all responsibility for conventional
reactor safety research and left to concentrate on developing the breeder reactor.
Sbaw himself was said to be "absolutely furious" and threatened to quit the
AEC, according to the nuclear industry trade press, while AEC safety researchers
were reported to be "dancing in the streets" at the National Reactor Testing
Station in Idaho. Dr. Ray demanded and received Shaw's resignation a few
weeks later. 71
In announcing the AEC.: reorganization, Dr. Ray said that it would provide for
greater emphasis and effectiveness in our safety research programs . . . (and give)
new directions and a renewed dedication to safety research whlch will help speed
resolution of the still unanswered questions. 72
Asked whether she expected substantive changes under the new director of
reactor safety research, Dr. Herbert Kouts, a former chairmain of the Advisory
Committee on Research Safeguards, her response was "Good heavens, I would
73
hope

sa."

Conclusions
AEC Reorganization
In 1973 partly as a consequence of changing leadership and partly in response
to the .,:,litical and legal pressures generated by the Intervenors and their allies,
the AEC made some moves to reorganize its efforts on reactor safety. In ~ay
1972 Senator Howard Baker {R.-Tenn.), in whose home state Oak Ridge
National Laboratory is located, bad tried unsuccessfully to convince bis
colleagues on the Joint Committee on Atomic Energy that reactor safety
research should be separated from Milton Shaw's AEC Division of Reactor
Development and Technology.'10 Both then and on several later o.ccasions, ~EC
Chairman James Schlesinger joined with senior members of the Jomt Comm1ttee
in staunch support of Shaw. But in January 1973, Sc~singer was moved by ·
President Nixon to the directorship of the Central Intelbgence Agency, and he
was succeeded in the AEC chairrnanship by Dixy Lee Ray, a marine biologist
from Seattle.
·
Dr. Ray is a somewhat unusual woman who lives with two do~ in a mobile
home in suburban Maryland. At first she was not taken very seriously eith~r
within or outside the AEC. But after biding her time for a few months, .m
mid-May 1973 she acted swiftly and decisively to force through a :.ubstanllal

The reactor safety issue is still far from setded. If reactors which the electric
utility companies are building all over the country prove 1to be unsafe, the
nation may bave to learn to live with periodic radiological disasters in addition
to the usual fare of hurricanes, earthquakes, floods, and the steady toll of
automobile accidents. Or perbaps serious reactor accidents will be exceedingly
infrequent-perbaps not even one by the end of this century. One hopes that the
latter eventuality is more likely, but one would like tobe in a position to say so
with greater assurance.
No matter how the reactor safety issue is finally resolved, three lasting
conclusions can already be drawn. First, with respect to the AEC: even if the
conflict-of-interest issue had never been raised before, the present reactor safety
controversy illustrates convincingly the unacceptable situation created by lodging responsibility for promoting and regulating nuclear power in one and the
same agency. Since the subversion of the AEC's regulatory fünction has been
encouraged or condoned at the level of the AEC Commissioners and the
Congressional Joint Committee on Atomic Energy, the recent reorganization at a
lower level has not dealt with this central problem. lt is furthermore intolerable
that the hearings on reactor safety bad to be conducted before an AECappointed board, with official AEC witnesses defending an AEC-approved
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position and· unofficial AEC witnesses subjected to threats of losing their jobs,
with AEC documents and advisors not subject to subpoena, and with the final
decision in the hands of the ABC Commissioners. In any fair and impartial
hearing, the government agency charged with regulating reactors and protecting
the public interest would have itself prepared the testimony that the Consoli·
dated National Intervenors were forced to draw "from reluctant mouths," to use
Kendall's phrase. lndeed, if an independent agency were charged with nuclear
safety, it seems probable that the problems of emergency core cooling would
have been dealt with much earlier andin a more adequate manner.
A second conclusion is that one does not have to be the world's greatest
expert to challenge even so mighty and technically esoteric an agency as the
AEC. Great effort and dedication are required; most important of all is good
judgment, self-confidence, and independence of mind. The true reactor safety
experts at the AEC laboratories responded to the dedication and competence of
Kendall and Ford and undertook to educate them and cooperate with them.
Finally, it is difficult to avoid being struck by the multiple failures of our
scientific institutions that this reactor safety controversy has revealed. The
supposedly independent ABC Advisory Committee on Reactor Safeguards bad
been quietly warning the Commission of serious deficiencies in reactor safety
research ever since 1966. But these warnings feil on deaf ears, and the urgency of
the need for additional information and safer reactor designs did not become
apparerit even to the larger nuclear science community until the BCCS hearings
began. And even these hearings did not result f rom a demand by nuclear reactor
engineers for an airing of all the relevant information. They came about because
of the willingness of one economist and a few physicists to look into important
issues far from their normal areas of expertise and to interject these issues into a
reactor licensing controversy initiated by environmentalists. Tue costs of
preparing and presenting the technical arguments have been bome by environ·
mental groups like the Sierra Club and the Audubon Society; Kendall and Ford
themselves have personally raised a substantial fraction of the $200,000 which
they have spent thus far. Their professional colleagues and scientific organii.a·
tions have not been among the major contributors.
Kendall and Ford are among the pioneers in public interest science. Their
1•
achievements will hopefully inspire others.
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PART V
Puhlic Interest

Science

CHAPTER 16

·When Outsiders Can Be
Effective

The examples of public interest science activities described in the preceding
chapters are extremely varied. They involved thc courts, Congress, federal
agencies, and state and local governments. Sonie fights were over in a matter of
months while in other cases the battle wore on for many years. But there is a
unüying theme in all these cases: they all involved scientists and citiZen groups
trying to change government policies by presenting their criticisms and recommendations as effectively as they could in the most favorable forum that they
could find. In this chapter we try to abstract some of the lessons that these case
studies have to offer about when and how outsiders can be effective.

FAsy Fights
Sometimes, when there are no great vested interests involved, it is not difficult
to change government policy. The practice in question may be simply a matter
of thoughtlessness, and thus when it becomes a political embarrassment the
agency responsible may move quickly to rectify the situation. This was what
happened twice, for example, after the Colorado Committee for Environmental
Information disclosed that the Army was storing nerve·gas bombs under the
approach path to Denver's airport. The plan tosend twenty-odd trainloads of
chemical weaponry rumbling through cities across the country for eventual
dumping in the Atlantic Ocean off New Jersey was the Army's idea of an easy
way out of its embarrassment. Then, when the proposed rail shipment was
revealed and provoked general outrage, the Army quickly switched signals and
agreed to follow a National Academy of Sciences panel's recommendation to
detoxüy the obsolete gas in place. Then, when the public relaxed, thinking that
the issue was settled, the Army relaxed, too, and the detoxification program
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wallowed in technical difficulties-again the easy way out. Most recently, in
summer 1973, the Army changed course once again and agreed to begin
detoxifying the nerve gas bombs immediately in response to renewed pressure
from the citizens ofDenver.
In contrast to this case, where the resistance to changing the criticized
practices was lackadaisical, the critics of the federal ABM, SST, and pesticide·
regulation programs encountered the most bitter opposition. Here they were
attacking policies that involved billions of dollars. As a consequence, the battles
were rough and prolonged and required the active involvement of large numbers
of citizens in addition to scientists.

Hard Fights

In hard-fought cases the success of the outsiders depends upon a number of
factors, including the timeliness of the issue, whether it poses a personal and
obvious danger to individual members of the middle or upper class public, the
existence of an appropriate forum, the special visibility of certain issues in
particular localities, and the credibility of the public interest scientists themselves.
TIMELINESS

The influcnce of scientist-advocates has often depended upon thc timeliness
of an issuc. Thus, after Bo Lundberg and others bad denounced the SST for
years with little apparent effect, the new environmental movement in the late
1960s camc to see the SST as a symbol of all that is destructive to the
environment-and found it a ready-made issue complete with documentation.
Similarly, in the case of defoliation in Vietnam, the protests of a few
biologists and ecologists went unheard for several years until the American public
became disgusted with the entire United States Indochina policy. Only then was
the American Association for the Advancement of Science willing to take the step
of funding the Herbicide Assessment Commission's expedition to Vietnam. And
when the HAC returned, it found an audience willing to hear its distressing findings.
Finally, in yet another case, the ABM became a popular issue in part because
the dissenting scientists took their case to the public at a time when the
insatiable appetite of the military-industrial complex was becoming a matter of
popular concern. Cost oyerruns and the failure of new weapons systems to meet
their performance specifications, along with the well-advertised mismatch
between the Army's words and deeds in Indochina, bad eroded the public's usual
willingness to provide the Pentagon with a blank check.
PERSONAL AND OBVlOUS DANGER

One feature that all these public campaigns have in common is that their
depended on large numbers of people being able to see the technologies
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under attack as a potential threat to themselves personally. Consider the ABM
debate. For years, scientists and strategists bad argued the relative merits of
various nuclear weapons systems, but the average educated person generally
ignored the debate. The .matter of strategic weapons was cloaked in technical .
jargon and military secrecy, and their destructiveness, while undeniably enor·
mous, seemed remote and impersonal. But when the Johnson administration
decided to place Spartan antimissile missiles armed with multirnegaton hydrogen
bombs in the suburbs of some of the nation's largest metropolitan areas and it
was pointed out that an accidental explosion would have very obvious and
personal consequences for !arge numbers of people, the reaction of suburbanites
was direct and politically potent. The Nixon administration was forced to ban
the ABMs to faraway North Dakota where they werc given a new mission:
guarding missiles instead of people.
William Shurcliff made the issue of the SST similarly direct and personal. He
pointed out that the sonic boom from each transcontincntal supersonic transport flight would annoy cveryone in a path some fifty miles wide stretching
from coast to coast. The popular response finally forced the government to
promise that SSTs would not bc allowed to fly over the United States.
In both of these cases the government moved to accommodate the public's
concerns in an attempt to save the programs. But in neither case did the political
reexamination of these programs stop at this point. The "bombs in the
backyard" and the sonic-boom issues served to makc the ABM and SST
programs respectively visible to Congress and the nation, and they remained
front-page news for some time thereafter. An overall reexamination of these
programs followed which ultimately led to their demise.
AN APPROPRIATE FORUM

Not every issue conjures up in the minds of the public the fear of a
mushroom cloud, of a picture window broken to shards by a sonic boom, or of
some other such dramatic event. And the public does not and cannot respond
effectively to all of the important issues which are presented to it directly.
Fortunately society offers other, less political forums in which some of these
issues can be dealt with-in particular, judicial and administrative hearings.
The case of DDT is a good example. The steadily accumulating level of DDT
in the biosphere worried nature lovers, who saw the damage already being
suffered by wildlife. But the danger to man, even when articulated by Rachel
Carson in her powerful book Si/ent Spring, was not clear to the general public.
Opposition to the use of DDT was largely limited to ••birdwatchers" and
scientists.
Enter the Environmental Defense Fund, Bypassing the politically entrenched
pro-DDT forces in the Agriculture Department and Congress, the EDF sued in
the courts to block unnecessary use of DDT on Long Island and then in westem
Michigan. Althougli the courts ultimately refused to assume jurisdiction, the
evidence presented-of DDT's lack of efficacy, ecological harmfulness, and likely
carcinogenicity-convinced Jocal officials to stop using it anyway. The EDF kept
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up the legal pressure, and ultimately, after several rounds in the District of Columbia's Courtof Appeals, they forced the f ederal government to ban DDT altogether.
The courts. The rote which the courts played in this case is fairly typical.
They did not themselves decide the merits. Rather, they considered whether the
responsible government agencies bad taken adequate account of the ha~rds
involved in the use of DDT. This allowed the opponents to put the case agamst
DDT into the record, after which the court would as often as not agree with
them that the government agency bad not done its job properly and would order
the agency to try again.
lt might seem to be a futile gesture to retum an issue in this way to an agency
which is politically committed to a particular policy, but in practice this has not
been so. A court decision that an agency has not done its job properly can be a
tremendous blow to that agency's credibility and can, for example, encourage a
previously reluctant state government to rnake up its own mind. This seems to
have been the effect, in a number of states, of the decisions of the U.S. Court of
Appeals on the suits brought by the Environmental Defense Fund against the
U.S. Department of Agriculture and the Environmental Protection Agency.
Recent developments in the law, particularly the National Environmental
Policy Act of 1969 with its requirement of comprehensive "environmental
impact statements" on federal actions significantly affecting the quality of the
human environment, have greatly increased the jurisdiction of the courts on
environmental issues. Thus, the courts can provide an alternative forum for
scientist action in i~ues that for reasons of technical "omplexity, lack of public
interest, or politk 1 .:ntrenchment of vested in~erests are unsuitable for a public
campaign aimed at Congress. A srnall number of scientists can have a tremendous
impact in the courts if they have a good case and. are. able to ~l upon th~ir
colleagues for expert testimony. Only a half-dozen sc1entists orgai_iized the entue
Environmental Defense Fund campaign against DDT, but theu. efforts were
supported by the testimony of more than a hundred expert witn~sses. .
Administrative hearings. The hearing on DDT held by the W1sconsm Depart·
ment of Natural Resources illustrates another forum for public interest science:
the administrative hearing. Other examples are the protracted administrative
hearings on the effectiveness of emergency core-cooling systems .b~gun . in
January 1972 by the Atomic Energy Commission and the adm1mstrat1ve
hearings on DDT held by the Environmental Protection Agency in 1971 and
1972. Each of these hearings allowed critics to lay out at least some of the issues
for the record, irrespective of the _sympathies of the sponsorin~ ~g~ncy. Even
when the finding of the hearing examiner was adverse to the cntlcs ca~se-as
occurred with DDT-other interested groups were able to draw theu own
conclusions. Thus, the Administrator of the Environmental Protection Agency
disagreed with the hearing examiner and found the case against DDT per~uasive.
And on the nuclear safety issue some influential segments of the med1a were
shocked by what the hearing record showed of the internal workings of the
Atomic Energy Commission, and the AEC, under a new chairman, did some
house-cleaning as a result.
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LOCAL DEBATES

A number of our case studies involve local controversies which grew into
national debates. This is what happened after the Environmental Defense Fund
bad put its show on the road for two years. The issue bad developed to the point
where it could play to the audience in Washington.
The EDF has applied this technique to other issues. A majority of its
hundred-odd current legal actions concem local rather than national issues:
saving an unspoiled river, stopping an industrial polluter, or suing for changes in
state electricity rate structures. But the EDF Board of Trustees tries to choose
its cases so that they will establish precedents applicable elsewhere.
As another example, the national controversy over the safety of nuclear
reactors began when the issue was introduced into the licensing hearings for
particular reactors. Similarly, the local controversy in Colorado over the storage
of nerve gas at the Rocky Mountain Arsenal served to dramatize the national
debate over U.S. chemical and biological warfare policies. And finally, the
national debate over the Sentinel and Safeguard antiballistic missile systems
developed out of local campaigns against particular ABM sites in the Seattle,
Chicago, and Boston areas.
One of the advantages of working locally is that a few scientists with a good
case can not only get excellent local news coverage, but can also personally meet
with and have an opportunity to convince local decision makers: mayors, town
councilmen, and other municipal and state officials.
CREDIBILITY

From the first moment that he raises a criticism of an accepted govemment
policy, the public interest scientist is confronted with the question: "Why
should we take your word over that of government officials-who, after all, have
the best experts at their disposal'? How do we know that you're not some kind
of kook'?" Different groups have used different methods to combat this
credibility problem:
• • • Rachel Carson published a compelling and well-documented book on the
misuse of pesticides. lt didn 't convince everyone, but it made certain that
her arguments received a hearing.
• • • The Herbicide Assessment Commission was sponsored by a recognized
scientific institution, the American Association for the Advancement of
Science.
• • • The Union of Concerned Scientists got excellent mileage out of quoting
AEC-sponsored studies whose conclusions contradicted the official AEC
line on reactor safety.
Yet another technique for dealing with the credibility problem is to shift the
question to the opponent, as did the Colorado Committee for Environmental
Information in the controversies over plutonium pollution and natural·gas
stimulation. In each of these debates, the CCEI publicly challenged the
responsible government agency to establish the basis for its assertions that the
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public was not at risk. Tue Colorado group follow~d up its challenge ~ith a
specific list of teclmical questions, tbe answers to which would make poSSlble an
Independent determination of public safety.
Public interest science is of course not without its "exaggerators.„ But there
are surprisingly few. A scientist's reputation is his most precious ~ssc:ssion, and
tbe scientist who misrepresents the truth or makes unsound techmcal 1udgments
calls down upon himself the censure of his colleagues. Furthermore, technical
arguments presented in public can be rebutted in public, in the usual self-correct·
ing manner of scientific discourse.
. .
. .
lt is important that high standards be maintained by public ~terest scie~t1sts.
Tuey have enough difficulties as it is getting a hearing for important ISSues
without adding a "credibility gap" to their problems. Obviously, the proper
ethics for outsider science advising deserves discussion within the scientific
community no less than do the ethics of insiders. Since in Chapter 9 we
proposed two guidelines for federal executive-branch science advisors, perhaps
we should add at this point two for public interest scientists:
1.
2.

oontroversial areas of applied science and lnstead undertake to educate and
entertain their readers with the latest nuggets from the research laboratories.
Their stories range in style and substance from the "gee whiz" variety on death
rays, test-tube babies, or the latest from'the current space extravaganza to Walter
Sullivan's excellent (albeit somewhat breathless) reports in theNew York TimeJ
on the latest discoveries in astronomy or elementary-particle physics. This
emphasis may partly result from scientists' reluctance to discuss with the press
such issues as the side effects of cyclamates or the safety of nuclear reactors.
Many scientists evidently regard such controversies as the dirty linen of science.
Finally, editors usually have plenty of "real" news that will be of obvious
interest to their readership-official corruption, rapes, inflation, and so forthand a story on the possible effects on the arms race of a new strategic weapons
system is less likely to ••sen." lf the story reports that some little-known
self-appointed guardian of the public interest has attacked one of the nation's
largest advertisers, that is an added incentive not to use it.
OFFICIAL SOURCES

A specialist should not use bis authority to lend support to a politic.al
position without stating the technical grounds for his opinion.
The standards of accuracy to which a scientist adheres in public statements
should be no Iower than thc;>se he strives to attain in bis scientific work.

lt is also necessary for the scientist to maintain a sense of perspective; it is all too
easy to exaggerate the significance of an issue with which one is concerned to
the point where attention is distracted f rom what may be an even more
important.issue.
1
1

The News Media

1

As must be clear from our case studies, the news media's treatment of

:1

technological controversies determines to a large extent the effectiveness of
public interest science efforts. Unfortunately, the media ~ave not exac_tly
covered themselves with glory in their reporting of technolog1cal controversies.

1

WHY THE MEDIA DON"'r LIKE TO GET STORIES
FROM INDEPENDENT SCIENTISTS

Few mass-media reporters have sufficient technical background or are allowed
by their editors to specialize enough to become familiar with the issues in a
particular area of technology. As a result, most of them do not have confidence
in their ability even to separate crackpots from competent scientists and
engineers-and checking around would take more time than they are given for a
story.
The few trained science repDrters generally stay away from the more
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A lot of what's happening in the country today, a tot of what's most vital in
peoples' lives, isn't institutionalized, so there's no official spokesman for it. lf
you stick to covering the official sources, inevitably you miss a tot of'important
things that are going on elsewhere. So, for instance, the press !argely missed one
of the great migrations of human history. the migration of black people out of
the South and into the cities, until Watts blew up in 1965. And until Ralph
Nader made something sensational out of it, we missed the rise in consumer
consciousness; now, ironically, we've made something of an official source out
of Ralph Nader. lt's the way we like to work. 1
-Tom Wicker (New York TimeJ
editor and columnist)
Perhaps the biggest problem in trying to alert the press to important
technological issues is that most reporters have too little time and know too few
sources of information to do serious investigative reporting. As a result, reporters
tend to rely largely, if not exclusively, upon "official sources" for such
news-mainly govemment officials and corporation spokesmen. All too rare is
.the reporter who checks out a self-serving government report-even to the extent
that Christopher Lydon did when the Department of Transportation announced
that its technical advisors had concluded that the SST could be made as quiet as
conventional jets. By the simple expedient of telephoning the chairman of the
advisory committee, Lydon found that this noise reduction was to be achieved
by the use of noise suppressors whose weight was nearly equal to the plane's ·
entire payload. 2
lronically, one welcome by-product of both the Indochina war and the
Watergate scandal has been the inculcation in the press of a wary and skeptical
attitude toward official sources of news. But it is not enough merely to be
critical in reporting official statements: as Tom Wicker points out in the passage
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quoted above, it is also necessary to look at issues that officials are not even
talking about. 3 And the indispensible role of the independent scientist-activiststhe Rachel Carsons, William Shurcliffs, and Matthew Meselsons-is to bring such
issues to our attention.
"OBJECTIVITY"

Probably the greatest difficulty confronting a scientist with a story that he
wants to get into the press is the very definition of "news." His story may
concern the air pollution from a particular industrial plant or 'the desirability of
citizen intervention in the licensing of a new nuclear reactor, but as long as the
headline is of the form "Scientist Says Such and Such," the story is likely to run
on page 25, if at all. On the other hand, if the President blames the energy crisis
on the environmentalists, the event itself is considered newsworthy. In other
words, a problem must be associated with an "event" in order to be considered
reportable: every story must have a "news peg." Most reporters and editors
seem to feel that "objectivity" requires only that they report such "news";
"muckraking" seems to them too much like trying to manufacture news.
But scientists are temperamentally indisposed toward staging demonstrations
or other pseudoevents in order to get news coverage. The most that they will
usually do is release a report. Such a report, if it is covered at all, is at best the
sensation of a day; if it is to have any impact it must be followed up by further
reports or better yet by political or legal action.
Some scientists have succeeded in becoming recognized sources of news by
banding together to form organizations like the Colorado Committee for
Environmental Information and establishing a reputation for accuracy -and
newsworthiness, or else by working through established scientist "front"
organizations, like the Federation of American Scientists, that already have such
a reputation. An alternative is to seek support from recognized citizens' groups
like the Sierra Club or Friends of the Earth, or perhaps to seek the assistance .of
Ralph Nader-as the Union of Concerned Scientists have done in their campaign
for increased reactor safety. The traditional device of the petition, which was
used by Meselson and his colleagues in calling for a Presidential reexamination of
U.S. chemical and biological warfare policies, has fallen somewhat into disuse. It
is now associated with quieter days, when policy for technology was relatively
uncontroversial and it was a newsworthy event when a dozen Nobel Prize
winners or a few hundred ordinary scientists disagreed enough with established policy to sign their names on a shee.t of paper. Since it has almost
become the norm for the majority of the population to disagree with
established policy, more substantial protests are required to gain serious public
attention.
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the Atomic Scientists, and Environment in the United States and Nature and
New Scientist in Great Britain. Some of the articles in these magazines (in the
case of Environment, all the articles) relate to policy issues concerning technology. Science, in addition to publishing occasional articles from outside
contributors on such subjects, has a full-time staff which concentrates on
reporting on current controversies in the science and technology area. Artieles in
these magazines have played a crucial role in making debarns on many
technological issues accessible to the popular press. Often such an article has
served to establish the credibility and importance of dissenting views on a
particular issue, inasmuch as it is recognized that the article will have been
reviewed by competent scientists, including the editors, who would presumably
have rejected it if it were obviously in error or overly speculative.
The 1968 Scientific American article by Bethe and Garwin on the Sentinel
ABM system is a notable example. 4 It explained, using nonclassified information
but nevertheless in a specific way, how the Johnson administration's proposed
antiballistic missile system could be penetrated by enemy missiles with relative
ease. This article had a substantial effect in convincing other, previously
uninvolved members of the scientific community that the ABM system, besides
further escalating the arms race, would be a terrible waste of money and would
become more and more expensive as the Defense Department tried to compensate for its intrinsic weaknesses. Many of these newly persuaded scientists then
carried the issue to the public and to Congress.
The articles in the "News and Comments" section of Science have become
steadily more important in bringing serious problems to public attention. For
example, a series of investigative articles by Science reporter Robert Gillette on
the nuclear reactor safety issue 5 effectively made that subject accessible to the
press and probably played a crucial role in the later firing of AEC nuclear reactor
czar Milton Shaw and the restructuring of his former empire. In.~other case,
scientists muttered about "blacklisting" by. the Department of Health, Education, and Welfare for years, and twenty professional societies even joined to
petition HEW privately to discontinue the practice, but nothing happened until
Bryce Nelson made the issue public in a series of articles in Science. 6 By
obtaining a list of forty-eight blacklisted scientists, including one Nobel Prize
winner, Nelson established that the blacklisting was actually a reality. In the six
months following Nelson's first article in June 1969, more than a hundred
articles and critical editorials appeared in newspapers and periodicals across the
nation, and the issue was even discussed on network television. Congressional
pressure developed-Senator Sam Ervin (D.-N.C.) twice emphasized to HEW
Secretary Robert Finch that blacklisting is a "violation of constitutional
principles which cannot be tolerated"-and in January 1970 HEW decided to
abandon the practice. 7

LEADING THE WAY

In between the "popular press" and the scientific journals lies a third
category of magazines, edited by scientists but aimed at scientists and laymen
alike. Most notable among them are Science, Scientific American, the Bulletin of

TALKING TO REPORTERS

There is little admiration lost between most reporters and most scientists. ,To
reporters, scientists often seem preoccupied by details, and unable to communi-
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cate what is really bothering them. On the other hand, scientists too frequently
find that reporters miss the real point and can be restrained only by force from
rushing off to publish a completely misleading story. Obviously, both sides.must
work to close the gap.
One might add the observation that papers with well-educated readerships
like the New York Times and Los Angeles Times have sophisticated reporters
who are ordinarily given more time to work up a story than the reporter on your
local Daily Advertiser. In this connection the Colorado Committee for Environmental Information initially found it easier to get coverage in the national media
than in the local Colorado papers. Peter Metzger summed it up with the biblical
observation: "A prophet is without honor in his own land." 8 Finally, when
dealing with the ordinary reporter, who has probably just returned from filing a
story on a former poetry teacher who took off her bikini top in the center of the
financial district, there is obviously no substitute for a brief, well-written press
release containing the essential information.
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CHAPTER 17

Organizing for
Public Interest Science

Traditionally, public interest science has been an activity carried on in an
entirely ad hoc manner by full-time scientists and engineers who have taken time
off from their usual pursuits. They don their white hats and gallop off to rescue
imperiled Paulines just as doom seems imminent-and then they return to the
laboratory.
It is important that such "amateur" public interest science continue. Until
recently the scientific community delegated its public responsibilities mostly to
official government science advisors. This was a mistake. As the histories of
government regulatory agencies have repeatedly demonstrated, responsibility
cannot successfully be delegated-it can only be shared. The unfettered spirit of
part-time outsiders will always be required to keep the system honest.
But neither is a system in which public interest science is practiced only by
volunteers satisfactory. Nothing less than a full-blown crisis is required to
motivate a dedicated scientist to drop his usual work By that time, it may be
rather late to initiate corrective steps. It would have been far better, for
example, if the adequacy of the AEC's reactor safety program had been
subjected to independent review a few years earlier. This would have saved the
large amounts of money which may be required to fit existing reactors with
improved safety systems and would have reduced the risk-whatever it may
be-to those persons who will be living near those reactors in the meantime.
In most of our examples of independent public interest science activitiesregarding DDT, plutonium and nerve gas in Colorado, defoliation in Vietnam,
and so on-independent scientists rea'cted only after years of government
misconduct of technological programs. It should by now be obvious that if the
public interest is to be adequately represented in governmental decisions on
technological issues, public interest science must to some degree be institutionalized.
Institutionalizing the outsider role poses a great challenge to the creativity of
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scientists and the scientific community. Funding is obviously required for such
an effort but the customary sources of funding for scientists-the federal
govemme~t and industry-are just those institutions whose ~li~ies may ha~e to
be challenged. Even non-mission-oriented goverrunent agencies like the National
Science Foundation (NSF) have been very reluctant to support_ "controversi~"
public interest science projects or groups, although controversy is ~~ten essent1~
to bring out all the important considerations in governmental dec~1ons. Thu~ m
1971 NSF refused to support th.e activist-oriented but responsible magaz~e
Environment, while at the same time continuing to fund the noncontroversial
( and rather dull) Science News. 1
•
•
Fortunately, private foundations are beginning to show some mterest m
funding public interest science. Tue Ford Foundation, for example, sponsored
the wide-ranging Energy Policy Project in 1972-1973 and has for several years
provided partial support to groups like the Environmental Defen~ Fun~. The
Stern Fund contributes to the support of the new Center for Sc1ence m the
Public Interest in Washington, D.C. Federal and state govemments may yet
decide to fund public interest science projects as the field becomes more
respectable-like public interest law.
Tue more fundamental problems of public interest science are thus likely to
lie less in the area of funding than in the professional motivations of and
institutional constraints on scientists. In this chapter we will first co~sider ~he
nature of these constraints ·and then examine some of the ways m which
scientific professional societies and public interest or~~tions ~ organiz~-:
and to a certain extent are already organizing-pubhc mterest sc1ence actlVl·
ties.

Scientists
INDUSTRIAL SCIENTISTS

Corporate empl~yees are among the first to know about ?1dustrial dum~ing
of mercury or fluoride sludge into waterways, defectively de~1'?1ed automobiles,
or undisclosed adverse effects of prescription drugs and pestic1des. They are !he
first to grasp the technical capabilities to prevent ex~ting product or pollut1on
hazards. But they are very often the last to speak out.
-Ralph Nader
Most scientists and engineers are employed in industry. There _they a_re
perfectly situated to see first-hand the potential and real hazards of mdustnal
products and practices and to suggest steps to remedy them. But few industrial
scientists speak out, even within the corporate hierarchy. Advancement comes to
those whose work pays off in increased corporate profits (and sometimes to
those who just put in their time); career stagnation or termination is the usual
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reward for "troublemakers." Tue First Amendment protects the right of free
Speech only from govemmental interference; private employers are not bound
by it. Unless constrained by law-as in the federal antidiscrimination statutes-or
by an explicit employment contract, any company can dea1 with its employees
in an essentially arbitrary manner. Although industrial unions have won a variety
of rights for blue-collar workers, few industrial scientists or engineers have even
the most elementary employment safeguards. lndeed, their contracts, if they
have any, are often replete with provisions intended to discourage independent
action. Such provisions can apply even after retirement: Dill Pont warns its
retirees that their pensions can be canceled if they engage in "any activity
harmful to the interest of the company."3
GOVERNMENT SCIENTISTS

Government employees would at first sight appear to be much better
protected than corporate employees, since they benefit from both Constitu·
tional and Civil Service safeguards. But the harassment and eventual füing in
1969 of A. Emest Fitzgerald, the Pentagon cost analyst who revealed the cost
overruns in the manufacture of the Air Force's C·SA transport, shows how
limited these protections can be. (Fitzgerald was ultimately reinstated by the
Civil Service Commission with three years' back pay because some memos
surfaced during the Watergate investigation which allowed him to prove what
everyone knew-that considerations entered into the abolition of his job other
than those of"economy.")4 Like other large bureaucracies, governmenfagencies
reward quiet mediocrity more regularly than aggressive purslllit of the public
interest. That may be why none of the industrial or government scientists who
were aware of the Bionetics Research Laboratories fmdings on the teratogenicity
of 2,4,S-T spoke up during the three-year period while the mformation was
being suppressed. And why the reactor safety issue festered quietly within the
AEC for so many years before it was brought out into public view.
Efforts can be made to intimidate a govemment employee even when he is
not criticizing his own agency. For example, during the controversy over the
plutonium pollution outside Dow Chemical's Rocky Flats plant in Denver, Dr.
Martin Biles, director of the AEC's Division of Operational Safety, approached
Robert Williams and Dion Shea of the Colorado Committee for Environmental
Information and informed them that he bad a "personal hangup about one
federal agency engaging in activities critical of another federal agency," adding:
"You don't mind if 1 bring this matter up with the appropriate officials of [ the
Department of] Commerce [their employer] and the National Science Founda·
tion [which funded the research of Ed ward Martell, the scientist who bad done
the CCEI plutonium measurements) ."5
UNIVERSITY SCIENTISTS

As the world becomes more technically unified, life in an ivory tower
becomes increasingly impossible. Not only so; the man who stands out against
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the powerful organizations which control most of human activity is apt to find
himself no longer in the ivory tower, with a wide outlook over a sunny
landscape, but in the dark and subterranean dungeon upon which the ivory
tower was erected .... It will not be necessary to inhabit the dungeon if there
are many who are willing to risk it, for everybody knows that the modern world
depends upon scientists and, if they are insistent, they must be listened to. 6
-Bertrand Russell
Thus we come to the universities. University scientists, protected by a long
tradition of academic freedom, are in principle free to speak their minds and
take public stands on any issue. And indeed many of the scientists whose public
interest activities we have discussed have been affiliated with universities.
The majority of university scientists, however, have remained entirely
uninvolved in public debates about technological issues. And of those who have
forsaken the ivory tower for such activities, the number consulting for government or industry has been far larger than the number of independent public
interest scientists.
One reason for this lack of involvement in public interest activities appears to
be the fact that after World War II the university changed from a haven for
poorly paid and rather solitary teachers and researchers into a busy confluence
of traffic in the high-pressure world of advanced technology. The established
academic scientist now typically administers a research group supported by
several annually renewed government or industrial research contracts and is
continually concerned that his group's output be of sufficiently high caliber to
insure that its funding will be renewed or (hopefully) expanded. He makes
frequent trips to W~shington in search of funds and in his capacity as a
government advisor. He attends conferences all over the world where he tries to
make sure that the accomplishments of his group are visible and acknowledged.
Finally, he usually also teaches a course at the university and supervises the work
of several graduate students. 7 Rising younger scientists lead a somewhat less
frenetic existence, but they are generally working overtime on scientific
problems that interest them, establishing their own professional reputations, and
competing to emulate their senior colleagues.
With such demanding professional lives, it is not difficult to understand why
academic scientists have not been very open to the challenges of public interest
science. Not only would such activities distract the scientist from his efforts to
preserve and enhance his own and his group's position in the highly competitive
world of scientific research, but they also might result in his being labeled a
"controversial figure," an image that could adversely affect the delicately
balanced judgments on which promotion and funding decisions are often based.
None of these problems is likely to afflict a scientist who mLnds his own business
or only consults privately for industry and the government.
Fortunately, in recent years the rigidity of these traditional professional
patterns has shown signs of weakening as the scientific community has begun to
recognize that the era of almost unquestioning faith in science and technology,
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which began with the development of the atomic bomb and was sustained for a
time by the challenge of Sputnik, has come to an end. The nation's primary
concerns have finally turned from security against external threats to enhancing
the quality of life at home. And here the public has discovered that many of the
new devices and chemicals that technology has been constantly producing for
the domestic market have a serious potential for damage to human and
environmental health. Technological time bombs have begun to explode: smog,
destruction of entire wildlife populations by DDT, jet noise near metropolitan
airports, and the suspicion that birth defects and cancer may be linked to the
new substances to which man has exposed himself in his work, environment, and
food. A "backlash" against technology has developed. And many scientists have
become genuinely concerned about ameliorating the adverse consequences of
technology and regaining the respect of the public-including their students,
families, and friends. The strong constraints imposed by professional ambition
still exist, but attitudes within the technical community are changing from
skepticism of public interest science activities toward neutrality and perhaps even
a certain amount of encouragement. These changes are manifested in the new
social activism of many scientific professional societies, the recent birth or reinvigoration of several public interest science groups, and the steadily increasing
number of full-time public interest scientists.

Professional Soc£eties
Traditionally, scientific professional societies have restricted their activities to
the sponsorship of professional meetings and the publication of technical
journals-i.e., to the discussion of developments in their respective areas of
specialization-sometimes also awarding honors to members who have made
notable scientific advances. This single-mindedness has been defended as a virtue
by the leaders of various societies, who are concerned lest discussion of "political"
matters such as the social impact of the applications of their field polarize their
membership, pollute their discipline, and generally bring scientists and the
supposed objectivity of the scientific method into disrepute. The common
attitude has been that scientific discussion should be strictly segregated from the
discussion of questions which cannot be answered using the scientific method
and that the scientific societies, as the iimer sanctums of the scientific enterprise,
need special protection.
As concern has increased in the country over the adverse impacts of
technology, however, scientific societies have found it more and more difficult
to remain uninvolved. Recent unemployment problems have also led scientists to
demand that their professional societies undertake a number of new activitiesranging from employment information services to outright lobbying for more
federal support for science. Both because of the job crisis and because of g~meral
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dismay over tecluiological fiascos like the ABM and SST, the interaction of
science with society has come to be recognized as a legitimate concem of
acientists as professionals. Although the defenders of the traditional aloofness of
professional societies have urged those who feel compelled to discuss the ways
that science impinges on society to find another forum, the inescapable fact is
that there neither are nor ever have been other comparable forums for such
discussions within the scientific professions.
PROFESSIONAL SOCIETIF.8 AS SPONSORS FOll PUBLIC INTEllF.sT SCIENCE

For the coming decade the main thrust of AAAS attention and resources shall be
dedicated to a major inaease in the scale and effectiveness of its work on the
chief contemporary problems concerning the mutual relations of science, technology, and social change, including the uses of science and technology in the
8
-Board of Directors,
promotion of human welfare.
American Association for tbe
Advanccment of Science, 1969
The leader among professional organizations in science and society issues has
been the 130,QOO.member American Association for the Advancement of
Science (AAAS), the publisher of.Science magazine. Although it is an organization dominated by scientists, AAAS is not itself a professional society, but
rather a loose association of virtually all of the 300 specialized scientific and
engineering societies in the United States. Since the early 1950s, the AAAS
has increasingly concemed itself with public issues, leaving the ~ork of
furthering the development of each discipline to the more specialized
societies.
In the constitution adopted by the AAAS in 1946, one of the principal
goals of the organization was stated to be improving "the effectiveness of
science in the promotion of human welfare." But the AAAS moved to
implement this goal without noticeable haste. A decade and a half later, a
Committee on Science in the Promotion of Human Welfare was appointed to
look into the matter.
The committee decided that the single most important way in which
scientists can help society solve the problems that have been created by scientific
advances is by informing their fellow citizens of the relevant facts. "In sum,"
stated their first report,
we conclude that the scientific community should on its own initiative assume
an obligation to call to public attention those issues of public policy which relate
to science, and to provide for the general public those facts and estimates of the
effects af alternative policies which the citizen must have if he is to participate
intelligently in the solution of these problems. A citizenry thus informed is, we
believe, tbe chief assurance that science will be devoted to the promotion of
human welfare.

9
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STUDIES OF PUBUC ISSUF.8

:
1

t•

Thus far, the most venturesome study sponsored by the AAAS-or, for that
matter, by any scientific professional organization-has been that of the
~erbicide Asse.ssment Commission. As we recounted in Chapter 11, the initial
unpetus for thJS project came in 1966 from E. W. Pfeiffer, a Montana zoologist
who was also one of the founders of the Scientists' Institute for Public
~nfor~t~on. The AAAS leadership timidly resisted involying their organization
m this highly charged issue for more than three yeais-years during which the
Army conducted the bulk of its defoliation operations. But .when the project
was fmally undertaken under the leadership of Matthew Mesel90n the work of
!he Herbi~de Assessment Commission was of such unimpeachabl~ quality and
1ts concluSlons so carefully stated that it has reflected nothing but credit on the
AA_AS. And the undertaking bad great political impact-the photographs with
which the ~C re!urned from Vietnam brought home to the American people
the devastat10n bemg caused by the defoliation program and helped to bring
about its termination.
The 110,~member American Chemical Society (ACS) has been the pioneer
~mong spec1alized professional societies in preparing public reports on technical
JSSues. ~ 1965,. ins~ired by the President's Science Advisory Committee report
Restormg. the Qu_al1t~ of Our Environment, 1° the ACS Committee on Chemistry
and Pubbc Affairs, m cooperation with the ACS Division of Water Air and
Waste Chemistry, recruited a panel of experts to prepare a handboo'k on
pollution ~at would be suitable for Congressmen and other interested laymen.
They rece1ved encouragement from President Johnson's science advisor chemist
~nald Hornig, and a number of Congressional leaders-but they were ~so cau.ttoned by these men to avoid bias in favor of the chemical industry.
The experts were assem~led for a two-day meeting in the expectation that the
report could be drafted fn one or two ·such sessions. What resulted however1
according to Stephen Quigley, ACS Director of Chemistry and Publlc Affaiis
wa~ ·~a veritabl~ Tower of Babel."11 Finally, after much more work than initiall;
~ha~ated, a .first draft of the report was fmished. But it was intelligible only to
sc1entJ~ts, so 1t was sent ~~ck for redrafting. Eight revisions later the steering
co_m~1ttee agreed that 1t was both suitable for general consumption and
sc1entifically sound. The report, Qeaning Our Environment: The Chemical Basis
for Action, was fmished in 1969.
All t~s work did not go unrewarded. More than 50,000 copies of Cleaning
Our. ~nvuonment have been sold to the general public and to students-in
add1tion to the 21,000 copies that were initially distributed to federal state 1 and
local. officials and to the news media. The report has been used in' some J 30
colleges as a textbook.
PROFESSIONAL SOCIETIES AS FORUMS FOR PUBLIC ISSUES

. Most professional societies have been much less active in studying public
than the AAAS or the ACS. Of those that have been involved at all, the

1~ues
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majority have confined their activities to sponsoring talks and panel discussi.ons
at their meetings. That has been the main function, for example, of the Forum
on Physics and Society of the 30,000.member American Physical Society (AP~).
At all major APS meetings during the past several years, the For~ o~ Phy~1cs
and Society has sponsored programs on a very wide range of ~ubJects, mclud~
the antiballistic missile. debate, pollution problems, populatton and .eco~om1c
growth, problems of women and other minorities in physic_~ ~crecy 1? sc1ence,
Soviet scientists and human rights, and the employment cnstS m phyStcs. These
sessions have almost always been very weil attended.
.
lt is very important that the opportunity exist ~or discussion _of ~ch„ISSue.~
among scientists. Ordinarily, when a new technological program tS bemg sold
to the executive branch (e.g., the ABM or other weapons systems, the SST, the
"breeder" nuclear reactor, the "war" on cancer, etc.), discussion is pretty well
conimed to that part of the technical community most closely tied to the
industries and/or government agencies involved. This results in troublesome
issues "sleeping" long after they should have been brought.out into the open a~d
resolved. For example, if the very great psychological irnpact and substantial
physical destructiveness of sonic booms from the heavy U.S. SST had be_en as
widely understood in 1964 as they were in 1969, a much sounder bas1s for
discussing and planning the SST program would have existed. There was no g~od
reason why the seriousness of these "problems and their intractability to any kind
of "technical fix" could not have been made clear several years earlier than they
were. Another such example is nuclear reactor safety: if the ~deq uacy of t_he
safety systems had been critically reviewed by tbe larger tec~cal commun1ty
before construction on the present generation of large power reactors was ~egun,
the AEC and the electric utility industry might have been spared a lot of grtef.
Through such institutions as the APS Forum on Physics a~d ~ciety, it
should now be possible for concemed individuals-such as Sburcliff m ~e case
of the SST or Kendall on reactor safety-to raise important issues regardmg the
effects of the proposed technology in front of a disinterested but nevertheless
competent group of scientists. Ideally, such discussions ~ould tak~ pla~ long
before issues reach the crisis stage. In cases where there 1S sub~antial dtsa~ree·
ment over either the facts or their implications, more su~~ed ~d ser_1ou_:s
inquiry should be possible. For example, professi.onal soc1ettes, etthe~ mdividually or jointly, could sponsor meetings or topical confere~ces at ~hieb all
interested scientists would be able to discuss their views and clarify specific areas
of disagreement. Or, in complex areas such as reactor safety, prolonged studi~s
might be organized-over the summer, presumably, in obeisance to the academ1c
calendar. The results of such efforts would surely be useful to both the ex~c~tive
and legislative branches of the federal and state governments and to all c1ttzens
who are concerned about these issues.
Traditionally, the scientific community has assumed that if su~h studies ~ere
needed, they would be undertaken by an execut!ve-b~anch sc1ence adVISO~
committee or by the National Academy of Sciences Na~10nal ~.esearch _counc~;
lt is important to appreciate, however, that these bod1es are other-duected,
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not „inner-directed"-i.e., they usually respond to requests from executive
agencies rather than initiating studies on their own. 12 And as we have seen, such
studies are vulnerable to suppression or subversion by the sponsoring agency.
Primary responsibility, therefore, remains with the larger scientific c:ommunity to help identify and call public attention to the crucial questions and to
see to it that necessary studies are performed. lf the govemment is willing to
arrange for open, high-quality studies-fme. But if not, the professional societies
should be prepared to organize tbem on their own, as the AAAS fmally did
when it established Herbicide Assessment Commission.
FACILITATING PUBUC INTEREST saENCE

We have been arguing that in addition to its usual function of advancing and
diffusing the knowledge of its particular discipline, a professional society can
also provide a unique scientific forum for the discussion and study of public
issues with technical components. Indeed, professional societies represent among
their members the collective scientific wisdom and knowledge of the nation. The
higher officials of the federal executive branch can call upon this expertise
through science advisory c:ommittees and the National Academy of Sciences.
State and local govemments could in principle go this route-and some have
tried-but they usually lack the dual concentrations of responsibility and
expertise which· have made such arrangements successful at the federal level.
Most citizen and public interest groups have the additional problem that they do
not have the resources for formalized consulting arrangements.
So where does a govemor turn when he wants independent advice about the
potential safety problems of a new nuclear reactor or tank farm for liquified
natural gas under const~ction in his state? Or if a committee of the state
legislatwe wants to know how privacy of Information can be protected in the
state's computerized data banks, whom does it consult? (The local chapter of
the American Civil Liberties Union may have the same question.) Or, again,
where does the St. Louis People's Coalition Against Lead Poisoning go if it wants
to know how to determine whether the paint peeling off a particular wall has a
lead-based pigment? Access to names of executive-branch advisors will not be
enough-if only because the group seeking advice may be in an adversary
relationship with the federal agency or because many of the well-known
scientists who fly off to Washington to consult would not have enough time in
their busy professional lives to advise the mayor, state assemblyman, and local
chapter of the Sierra Club as well. 13
In many instances, however, scientists with the necessary competence would
be delighted to help. The problem is to get the willing scientist together with the
interested official or citiz.ens' group. Scientific societies can help fill this need by
making easier the connection between groups which need advice and qualified
scientists interested in participating in public interest advisory activities.
The Biophysical Society is pioneering in setting up a system for such
„matclunaking." The scientists in this small (2,500-member) society possess
expertise which is especially relevant to determining the subtle biological effects
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of radiation, food additives, and chemical pollutants. Just before assuming the
society's presidency in 1972, Peter von Hippel (brother of one of the present
authors) sent out questionnaires to the membership asking whether the Biophysi·
cal Society should
participate in an organized form in making available and providing scientific
advice to the various branches of federal, state, and local government and to
citizen groups. 14
The proposal was approved by a ten·to-one rnargin. Aca:irdingly, ~ co~ittee
was appointed to prepare a detailed computer-compatible quest1on_n~ue by
which members could indicate the technical areas in which they were willing and
competent to do public interest work.
.Much thought went into how the program should operate. The model finally
chosen was that of an "editorial board" of experts who would receive requests
for assistance in their various areas of expertise and would then be responsible
for selecting advisors from the Biophysical Society's roster and initiating co_ntact
between the advisors and their "client." The "editor" assigned to a part1cular
request would receive copies of any reports prepared and might append his own
comments if he feit this to be helpful or appropriate. lt is anticipated that any
costs for travel, secretarial help, and the like would be bome by the "client"
individual or group; in exceptional cases the society might try to find an
alternative source of funds or provide partial support from its own funds.
There are several reasons for interposing an editorial board between advisors
and their prospective clients. Besides helping to fin~ the _best advi~r _for each
request and monitoring the subsequent advisory relat1onship, the ed1tonal board
would also serve to screen out inappropriate requests. (For example, Peter von
Hippe! tells of one request from a lawyer in Wisconsin whose client had hurt
herself in a fall and was suing for damages. The lawyer's request?-a complete list
of all possible injuries his client might have suffered!) The following statement
was decided upon to help determine the appropriateness of requests:
The basic purpose of the advisory service of the Biophysical Society is to
contribute to the improvement of conditions of society •.. to relieve suffering
and prolong lüe, to improve the environ°!~nt by reducing pollution of the air or
water or protecting natural resources .•••
lt was also decided that the editorial board would retain, and generally exercise,
.
. ,
.
the option of rnaking the results of investigations publi_c.
Peter von Hippel reported on the progress of the BiophySical Soc1ety s public
advisory project at a conference, Scientist~ in the Public Int~~est: The Ro~e ~f
Professional Societies, held in Alta, Utah, m the fall of 1973. The enthusiast1c
response of the othei: participants, including r~p~esentatives of _a _number ~f
professional societies, indicates that other s~c1et1es may. soon JOID the bio·
physicists in offering their services to the public. Such serv1ces c?uld also ~rove
helpful to officials responsible for choosing me~bers for sc1ence a~v1sory
cornmittees organized by federal agencies or the National Academy of Sc1ences.
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DEFENDING PROFESSIONAL RESl'ONSIBILrrY

Until recently, all hopes for change in corporate and government behavior
have been focused on external pressures on the organization, such as regulation,
competition, litigation, and exposure to public opinion. There was little
attention given to the simple truth that the adequacy of these external stimuli is
very significantly dependent on the internal freedom of those within the
organization.
••. Within the structure of the organization there has taken place an erosion
of both human values and the broader value of human beings as the possibility
of dissent within the hierarchy has become so restricted that common candor
requires uncommon courage.
There is a great need to develop an ethic of whistle blowing which can be
practically applied in many contexts, especially within corporate and governmental bureaucracies. For this to occur, people must be permitted to cultivate
their own form of allegiance to their fellow citizens and exercise it without
having their professional careers or employment opportunities destroyed.
•.. Whistle blowing, if carefully defined and protected by law, can become
another of those adaptive, self·implementing mechanisms which mark the
relative difference between a free society that relies on free institutions and a
closed society that depends on authoritarian institutions. 17
-Ralph Nader
Another topic rnuch discussed at the Alta Conference on p111blic interest
science was the role of professional societies in defending the professional
integrity of scientists. A nurnber of professional societies have incl111ded relevant
passages in their professional codes of ethics. Thus we fmd in the code of the
National Society of Professional Engineers: .
The Engineer will have proper regard for the safety, health, and welfare of the
public ·in the performance of his professional duties. If his engineering judgment
is overruled by non-technical authority, he will clearly point out the con·
sequences. He will notify the proper authority of any observed conditions which
endanger public safety and health. 18
And the Chemist's Creed of the Arnerican Chernical Society contains the
following:
As a chemist, 1 have a responsibility ••• to discourage enterprises or practices inimical to the public interest or welfare, and to share with other
citizens a responsibility for the right and beneficent use of scientific
discoveries. 19
But rnost scientists and engineers have heavy farnily resp:msibilities and are
locked into their jobs by the uncertainty of whether they could find another
comparable position without an intervening period of severe dislocation. To
them, therefore, the high-sounding pluases in their professional codes of ethics
must seem pretty rernote. 20 lf scientists and engineers feit that their professional
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societies would stand behind them when they acted according to these codes of
ethics, things might be somewhat different.
There are many thinp that scientific societies can do to defend the
professional integrity that their codes of ethics urge upon their members. At the
very least they can lobby for legal protection for the government or industrial
professional who refuses to carry out orders which violate either the letter or
spirit of the law or irnperil the public health and safety. Professionals should
have legal protection against losing their means ·of livelihood as a result of
actions in the public interest, or at least they should be able to sue for
compensation and expect a timely hearing of their suit.
Until our legal system recogni7.es the value to the public interest in offering
protection to "wbistle blowers," professional societies must fi1l the gap to the
extent that they are able. The American Association of University Professors
(AAUP) works to protect the academic freedom of its members by setting
certain Standards for the universities at which they are employed. When it
appears that a university's treatment of one or a number of its faculty members
has violated these standards, the AAUP often conducts an inquiry on the basis of
which, in extreme circumstances, it rnay publicly censure the university. There is
no reason why professional societies cannot involve themselves in similar
activities in defense of the professional integrity of their members. In those cases
where a society fails to dissuade an employer from seeking revenge on a whistle
blower, the society could exert itself to help him fmd new employment and even
provide legal assistance in a suit against bis former employer ifboth the society
and the member feel that the case has sufficient merit. Very few such ca5es have
ever been taken to court, but a few well-chosen litigations could establish
landmark precedents.
President Alan C. Nixon of the American Chemical Society reported at the
Alta Conference that the ACS has undertaken essentially all of the activities
mentioned above. lt has established a professional relations committee to
develop model employment contracts and investigate members' employment
grievances and a legal aid fund to act on the professional relations committee's
fmdings if necessary. Tue ACS also plans to compile an annual publication listing
the employment practices of the 900 leading employers of chemists, including
records of member complaints and ACS findings.
lt was also suggested at the Alta Conference that the societies recognize
notable accomplishments in public interest science just as they band out awards
for notable scientific discoveries:
In order to strengthen the general respect for professional codes of ethics,
societies could ..• give certificates of commendation to individual scientists
whose integrity has defended the public health and welfare against significant
hazards as in the famous case of the FDA medical scientist, Dr. Frances
Kelsey, who held the line on Thalidomide.21

In ~is vein, the APS Forum on Physics and Society in 1974 established the Leo
Szilard Award for Public Interest Science. The first recipient was David R. lnglis.
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Until the late ~960s, debates over technology generally focused on particular
dangers of part1cular technologies: the side effects of drup such as thalidomide.
the ~ers of fallout from atmospheric nuclear testing, the dangers of persisten;
pesbc1~es, and so forth. In the past few years, however, the public has come to
recognJZe that almost all technologies have potentially !ldverse side effects. The
respon~ has been to try t_o ~velop institutions and laws which set up
mec~rus~ for the determmaüon and regulation of the irnpact of tech~ol~~1es m general rather than continuing to react to problems on an
md1v1d~al and ad hoc basis. Thus we have the National Environmental
Prote~!1on Act ( 1969) with its requirements of "environmental irnpact state~nts for federally funded or regulated projects, the Environmental Protecbon Agency (1970), and Congress's new Office of Technology Assessment
(1973).
The public interest science movement is also starting to institutionalize. As
yet, the nu?'be~ of professional-i.e., full-time-public interest scientists is very
small. We will discuss a few of these pioneers briefly here.
RALPH LAPP

. Dr. Ralph ~PP _is a "free·lance" public interest scientist: he works alone and
with no organazational base. · Lapp worked on nuclear weapons during tho
Second World War and on the development of nuclear reactors for a few years
thereafter. Since about 1950, however, he has been an independent and
respected critic of U.S. policy in these areas. Lapp's füst great success in bis
"hhis b~ k The Yoyage of the Lucky Dragon, the true story ofnew
career was w1t
an
unlucky Japan~se fishing vessel which was caught in the radioactive cloud from
~ne of the Um~ed States H-bomb tests in the South Pacific.22 This best-selling
book helped brmg home to the public the hazards of fallout from atmospheric
nuclear weapons tests. More recently, Lapp has participated in the debates over
t~ deployment of antiballistic missiles and the safety of nuclear reactors. He has
~ritten m~~ ~~ks on issues relating to the arms race and most recently on the
energ! cras1~
Many of bis articles have appeared in the New York Timei
Magazme and m theNew Republic.
Lap~ supports himself by bis writing, by giving talks to university and
~dustrial groups, and as a consultant (in 1972, for example, to state offi~aa~s .co~cerned about the safety of nuclear reactors being sited in their
1ur1sd1ct1ons). He prefers to act as a friendly critic of the AEC. As a
r~sult, he has good communications with the AEC's Commissioners and
high-level bureaucrats, and he tries to influence policy through this access
route bo_th befor~ and during public debates over AEC policies. He has
bee~ q~1t~ effect1ve at this-perhaps because he has demonstrated that
he 1s willing and able to take issues to the public when he thinks it is
necessary.
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JER.EMY STONE

Still in bis thirties, Dr. Jeremy J. Stone abandoned a promising academic career
in 1970 to become the first füll-time executive director ofthe Washington, D.C.based Federation of American Scientists (FAS) since that organization's beginnings in 1945-1946. (The FAS bad been bom in the post-war scientists' cam·
paign for the assignment of responsibility for atomic energy to an agency under
civilian control.24) In the late 1960s at about the same time a substantial number
of high-level government science advisors began to move outside government and
work through the F AS-partly in order to bring before Congress the ABM deba~e
which they bad lost within the executive branch in 1967, also as a ~esult of the1r
frustration with the Indochina war, and finally-perhaps mo~t 1mpor~~tly
because of their diminishing inßuence within the Johnson and N1xon adrmmstrations. The FAS welcomed the support of these former insiders, and by 1972_ a
former head of the elite Jason group of Defense Department consultants~ M~
Goldberger had succeeded former Director ofDefense research and Engmeenng
Herbert Y~rk in the (unsalaried) FAS chairmanship. Partly as a result ,of th~
support of these prominent figures, and partly becau~ of Jeremy S!one s ded1cated and imaginative Ieadership, the FAS has expenenced a cons1derable reinvigoration.
.
.
Stone's efforts were crucial in convincing the Armed Sernces Comrmttees of
both Houses of Congress to institute a new tradition of inviting witnesses
opposed to administration proposals to hearings on we~pons ~stems. And the
testimony which he has organized against the Pentagon s f~vonte ne~ weapons
boondoggles, an effort that has sometimes pitted former high executlve-~ranch
officials against the current occupants of the same ~ffices, h~s not been wttho~t
effect. For example, FAS witnesses helped convmce Cha1rman John St~nms
(D.-Miss.) of the Senate Armed Services Committee to refuse .flatly the Nixon
administration's 1971 request to expand the Safeguard ABM system. In rec~nt
years FAS has developed positions on a broad spectrum of techn~log1c~
issues-the SST, reactor safety, world food supply, ways of reducmg ~
pollution from automobile emissions, the oil crisis, . and so forth-and 1ts
monthly newsletter, renamed in 1973 the FAS ~bl~c lnter:~t Report, has
become a steadily improving digest of informed sc1ent1fic op1mon on controversial issues. (In writing and editing this newsletter, Jeremy Stone adheres to
the sort of independent joumalism bis father pioneered in/. F. Stone's Weekly.)
As a consequence of its new record of accomplishment, couple~ with Jere~y
Stone's indefatigable campaigns to attract new members, the F AS s members~p
tripled over a recent two-year period and reached a total of about 6,000 m
1973.
JAMES MACKENZIE

Dr. James MacKenzie, a nuclear physicist, also in bis early thlrties, b.ecame
!nvolved in· public interest science as one of the leaders of the Umon of
Concerned Scientists and director of UCS environmen tal ~ctivities. In. l 9~0-1971
the group Jobbied the Massachusetts Department of Puhhc Health-first m favor
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of setting air quality standards for the Boston area and then in opposition to
Boston Edison's request for a variance from these standards for a large
coal-burning power plant.
During this efforf the UCS became disgusted with the proindustry bias of the
Public Health Department and its relative insensitivity to threats to the public
health. As a consequence, MacKenzie and bis group prepared 3llld distributed a
Ralph Nader-type expose on the pesticide-regulation, air-pollution control, and
meat-inspection policies of the department that ultimately led to the governor's
replacing several top state health officials with men more interested in public
health.
In 1970 MacKenzie took a full-time position with the Massachusetts
Audubon Society, where he has since established himself as an "environmental
scientist" and as a nationally recognized generalist on energy technology. He is
much sought after to serve on federal executive-branch advisory panels, he has
become increasingly active as an advisor to Massachusetts state officials, and he
continues bis public interest work. In 1972, together with James Fay, a professor ofmechanical engineeringat MIT,MacKenzie called increased public attention to the dangers associated with the unloading and storage ofliquified natural
gas near metropolita11 areas. They explained that if a large tariker or storage tank
should rupture, it would release a large cloud of cold vapor which woÜld drift
along the ground ready to ignite. The resulting füe could incinerate more than a
25
square mile. MacKenzie also has a special interest in solar energy and has
persuaded the Massachusetts Audubon Society to advance the state of the art by
designing its new office building to be both heated and cooled using this energy
source.
THE EDF SCIENTIFIC STAFF

In 1971 the Environmental Defense Fund began hiring young scientists to
complement the increasing number of lawyers on its professional staff. Leo
Eisei, a water-resource and land-use-planning engineer who bad worked as a
student with Jim MacKenzie and the Union of Concemed Scientists, was one of
the füst of the full-time EDF scientists. Dy 1973 the scientific staff of the EDF
bad grown to six and the scientific preparation of many of the organization's
cases was being handled primarily by these scientists. Meanwhile, in other areas
of activity-particularly pesticides-the traditional part-time public interest
scientists such as Charles Wurster continued to pull their weight.
THE CENTER FOR SCIENCE IN THE PUBUC INTEREST

Our final example of the professionalization of public interest science is the
W.ashington, D.C.-based Center for Science in the Public Interest.
Dr. Albert Fritsch (an organic chemist and Catholic priest), Dr. Michael
Jacobson (a biochemist), and Dr. Jim Sullivan (who is trained in meteorology
and oceanography) all began their public interest careers by working for Ralph
Nader. In January 1971 they incorporated as the nonprofit, tax-exempt Center
for Science in the Public lnterest (CSPI) for the ourooses of:
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1. Collecting and publiclzing evidence to assess whether public and private
·2.
3.
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activities involving technology are truly reponsive to the public interest;
Encouraging scientists and engineers working in govemment and industry
to be more aware of citizen needs; and
• .. Promoting legal action or administrative appeals, supplying legislatures
with requested data, or focusing public pressure on critical and consumer
issues. 26
.

Mike Jacobson has specialiud in food additives. His popular writing on the
subject has been quite well received: his book Eater's Digest, 27 written while· he
was still with Nader, bad sold more than 25,000 copies by the sununer of 1973,
and his pamphlet, Nutrition Scoreboard, was then selling at the rate of 250
orders a day. In addition, Jacobson has written a number of more specialized
reports on particular problems, including a pamphlet on sodium nitrite (entitled
Don't Bring Home the Bacon} and one on The Chemical Additives in Booze. 21
As a result of Jacobson•s activities in connection with the latter topic, the
Internat Revenue Service in 1973 issued a ruling that the chemical additives in
beer, wine, and hard liquor must be listed on the labels, as they are for food.
Two of Al Fritsch•s projects have involved gasoline additives and asbestos
pollution, and he has written several reports on these subjects. In the case of
asbestos fibers, which are known to cause lung cancer, Fritsch has been pressing
· all the responsible federal agencies to act in their areas of responsibility in the
expectation that their actions will be mutually encouraging and reinforcing.
Regarding gasoline additives, his concem is that some of the additives may give
rise to dangerous (e.g., cancer-producing} air pollutants. He has managed to
persuade the Environmental Protection Agency to release a list of two-thirds of
the additives in gasoline and has initiated a suit to obtain the rest. In response to
the claim that this information involves trade secrets, the CSPI contended that
the oll companies could always chemically analyze each other•s products-and
sent a gallon of gasoline off to a commercial testing laboratory to prove their
point. The CSPl's suspicion is that the only real trade secret is that all
commercial gasolines of the same octane rating are essentially interchangeable.
Tue CSPI has also persuaded a public-interest law group, the Natural Resources
Defense Council, to sue the Environmental Protection Agency to push for faster
removal of lead from gasoline-i.e., at a rate which the agency's own consultants
have suggested would be feasible.
Jim Sullivan has worked mostly to assist the hundreds of highway action
groups which have sprung up nationwide in opposition to urban expressway
projects. He has put these groups in contact with experts who can testify for
them at hearings and has pressed the Department of Transportation to upgrade
its standards for environmental impact statements on these projects.28 Sullivan
seems to be the CSPl's chief entrepreneur, andin 1973 he began a weekly radio
program, "Watch-Dog," on a local Washington station with the hopes of
syndicating it if it succeeds. In January 1974 he established a public interest
science newsletter.
The first-year budget of the CSPI was $20,000, andin the second year it rose
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to $55,00?· Some of this money has been foundation grants, and other money
has come m ~e form of contracts for specific projects (e.g., $10,000 from the
Consumers Umon for the gasoline-additive project). As the budget has grown so
a
has CSPI. As of 1973, the full-time staff numbered six1 and the center
regular program for swnmer science intems.
"W_e have touched on only a few of the CSPI activities. Their scientists are in
contm~l demand for testimony at Congressional hearings, and they have set up
~ clearmg h~use, Professionals in the Public Service, which puts citizens' groups
m t~u~ w1th appropriate Washington, D.C.-area professionals available for
public mterest work. Altogether the Center for Science in the Public Interest
re~resents a truly. inspirational example of the possibilities of public interest
saence as a profeSSton.
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Conclusion

~e have ~en in this chapter-and in the entire book-how individual public
mterest saence efforts have appeared in almost every possible institutional
frame~ork, and already produced exciting results. But a few robins do not make
a sprmg: the scale of the current public interest science effort is not yet
anY_Where ne:ir conunensurate with the challenge posed by technology to our
society. Is this movement an echo out of America's individualistic past? Or can it
~ th~ seeds of . a fundamental transformation of the relationship between
setentists and soc1ety? lt is to these questions which we turn in the next two
chapters.
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4. See "~· Eamest Fitzgerald" in lbid., pp. 39-54. On Fitzgerald's reinstatement, see the
New York Tlmes, September 19, 1973, p. 1.
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·
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Richard Ottinger spent two years trying to locate a scientist who would testify regarding the
effect of the proposed Storm King power plant on a bass spawning ground in the Hudson
River. (See Constance Holden, "Public-lnterest Advocates Examine Role of Scientists,"
Science 115 (1972): 501.) And the chief deputy attorney general of Califomia c:omplained
in 1969 that he was unable to find university petroleum engineers who would testify for the
state In its damage suit against Cour oil c:ompanies in connection with the Santa Barbara
channel oil leak. (See John Walsh, "Universities: lndustry Links Raise ConOict of lnterest
lssue,'' Science 164 {1972): 411.) A number of state govemments have set up science
advisory committees, but these have tumed out to be mostly pro forma. (See Harvey
. Sapolsky, "Science Policy in American State Government," Minerva 9 {1971), p. 322.)
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CHAPTER 18

Congress
and .Technology

lt il the proper duty of a repreaenta·
tive body to look diligently into euery
affair of govemment and to talk much
about what it aeea. lt u meant to be the
eyu and uoice, and to embody the
wiadom and will of it• conatitHenta. ••• The informing function of
Congreu ahould be l"'efe"ed even to ita
legialatiue f unction.
-Woodrow Wilaon

Tue executive branch by itself cannot be entrusted with ascertaining the general
public interest. For one thing, it has its own interests to look after; for another,
the access of outside interests to it is too unequal. The framers of the U.S.
Constitution were well aware of the potential abuse of executive power-indeed,
the Declaration of Independence, written eleven years earlier, had focused on
the oppressive acts of King George III. The Constitution, therefore, specifies that
establishment of the federal govemment's basic priorities is the responsibility of
a more open and accessible branch of government, a representative Congress.
Hence the standard answer to citizen complaints: "Write your Congressman."
But the citizen who does write his Congressman knows that, except for easily
remedied personal problems such as an overdue Social Security check or an
administrative mistake regarding veterans' or Medicare benefits, he can usually
expect little more than soothing reassurances to the effect that the Congressman
shares his concem and is keeping a watchful eye on the situation.
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Congressional Committees
The problem is that individual Congressmen have very unequal shares of
responsibility for overseeing government activities, and those to whom the
responsibility has been delegated are usually strongly committed to the status
quo. Except on issues currently in the spotlight of national attention, Congress
almost always goes along with the recommendations of its ~mmittees and
subcommittees, whose organization largely parallels that of the executive
agencies. And like the federal agencies, the Congressional committees have to a
large extent become captives of special-interest groups. Thus Harold Seidman in
his book Politics, Position. and Power notes that in the Ninetieth Congress
(1967-1968) at least half the members of the House and Senate Agriculture
committees
were actively engaged in agriculture or related occupations ... [and) 28 of the
33 members of the House Merchant Marine and Fisberies Committee came from
port districts which have a major interest in ship construction and maritime
subsidies. Membership on the House and Senate Interior Committees was
predominantly from the Western states where reclamation projects, grazing,
timber, and mineral rights are issues of primary voter interest. 2
Seidman then concluded, almost unnecessarily, that parochialism iO the
executive agencies reflects and is supported by parochialism in their oversight
committees. " 3
This parochialism, the existence of which is of course quite natural and
unsurprising, goes a long way toward explaining why Congressional committees
so often do not take the initiative and may even resist the development of
independent information and analyses in their areas of responsibility. lnstead,
they seem ordinarily to be content to obtain their information from executive
agency spokesmen and from the lobbyists for Special interests. This is
particularly true in complicated technical areas. In evaluating weapons systems,
for example, Congress has traditionally obtained most of its information from
the military-dismissing most other sources as unqualified. Similarly, in assessing
controversies over the side effects of agricultural chemicals. Congress until
recently relied almost exclusively upon the chemical industry and the Agriculture Department. In view of this situation, it is perhaps a fortunate by-product
of the complexity of modern society and the power of modern technology that
an increasing number of problems have ramifications which overlap the
jurisdiction of several Congressional committees. (Witness the numerous Con·
gressional hearings in recent years on different aspects of the "energy crisis.")
This increases the probability that there will be at least one Congressional
committee which will be both competent and sufficiently free of vested interests
to provide a fair hearing on any particular technological issue-as did the Senate
Foreign Relations committee in the ABM debate after the Senate Armed
Services Committee bad failed to listen to the ABM's opponents.
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CONGRESSIONAL HEARINGS

Congressional hearings can be superb vehicles for bringing a problem to life
and dramatizing it. Representative Fountain's grilling of the FDA Administrators
on their handling of the cyclamates issue (Chapter 7), for example, had some
elements of high drama. The record reveals how the integrity of the FDA
bureaucracy was eroded by years of accommodation to the politically potent
drug industry. Similarly, the dramatic confrontations between Senator Fulbright
and a series of high Defense Department officials (Chapter 5) showed how little
importance was actually assigned to technical considerations in the department's
"technical" reviews of the ABM system. Thus Congressional hearings provide a
unique opportunity to find out how government bureaucracies really operate
behind their carefully cultivated public images.
Congressional hearings can also give Congress and the public access to the
"experts." There are few scientists who would refuse the invitation of a
Congressional committee to testify. Consequently, if the committee is able to
determine who the experts are, it can lay before Congress and the public
information and analyses which would otherwise just not be available.
Panofsky's testimony on the Safeguard ABM system and Garwin's testimony on
the SST made unique contributions toward the crystallization and focusing of
the issues involved in these debates.
If these are the strengths of the hearing process, it has its weaknesses, too.
The quality of a hearing is extremely dependent on the preparation, abilities,
and intentions of the Congressmen and staff who choose the witnesses and
formulate the questions which are addressed to them. The Congressmen and the
staffs do not ordinarily have a technical background: only two C()ngressmen in
the Ninety-third Congress ( 1973-197 4) had an advanced scientific or engineering
degree, 4 and there are only a few doctorate-holding scientists on the permanent
staffs of individual Congressmen or of Congressional committees. Consequently,
the preparation for a hearing tends to be a rather hit-or-miss affair.
Even when the "experts" on each side have presented their arguments, the
technical complexities of the issues may so overwhelm the committee that the
hearing ends up having only the appearance of a confrontation. Many
Congressmen would like to reduce the issue in such debates to one of "my
expert is bigger than your expert." But in fact, experts on different sides of an
issue usually do not directly contradict each other's statements. Instead, each
focuses on that information and those considerations which support his case.
And since the witnesses address themselves to the Congressional committee
rather than to other ·experts, it is quite easy for them to talk past one another. In
the antiballistic missile debates, for example, the scientist proponents tended to
emphasize the hostile intent of the Soviets and Chinese and the consequent
requirement for some sort of missile defense, while the opponents argued that
the proposed ABM system would be virtually useless against a serious attack. Did
this mean that the ABM proponents were unable to rebut the technical criticisms
of the opponents? Or that the opponents conceded the need for much greater
efforts toward reducing the damage which an enemy could inflict on the United
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States with nuclear weapons? Partial answers to these questions were eventually
offered during the two-year-long ABM debate.
Most Congressional debates are not so lengthy, however, and such questions
would ordinarily be left to the Congressmen and their staffs to struggle with
alo~e. It seems quite likely that, lacking the additional information and analyses
which they need to answer these questions, most Congressmen would leave them
unresolved and make their decisions on other grounds.

IMPROVING CONGRESSIONAL HEARINGS

Actually, it is not logic but tradition which dictates that witnesses at a
Congressional hearing not question each other-as opposed to what happens, in
effect, during the adversary proceedirigs in a courtroom. Perhaps Congressmen
enjoy their roles as interrogators. If they could be persuaded to relinquish this
prerogative occasionally, however, the payoff might be substantial. Consider the
following brief exchange between two experts which occurred in 1957 at a
hearing of the Joint Committee on Atomic Energy. Ralph Lapp, having been
permitted to present a question from the audience, took issue with a statement
by Merril Eisenbud, an AEC official, to the effect that fallout from
thermonuclear bomb tests. could be increased a millionfold and still be safe.
Lapp asked for the radiation dosage in the Troy-Albany area in New York State
after the April 1953 nuclear blast in Nevada.
MR. EISENBUD: I would personally estimate it at about ten milliroentgen.
DR. LAPP: Is it proper for me to respond? I have done a little arithmetic. Let
us take ten milliroentgens, as Mr. Eisenbud estimates, and we multiply [by a
million] ... that would be ... ten thousand roentgens.
SENATOR [CLINTON] ANDERSON [D.-N.M.]: Ten thousand roentgens
would kill everybody in sight!
MR. EISENBUD: Yes.
SENATOR ANDERSON: So that would mean there would not be any
immediate danger if you kill everyone in sight? 5
Even if Congress managed to organize more real debates on technical issues
and fewer soliloquies, there are certain deficiencies inherent in the hearing
process itself which limit its usefulness as a means of gathering information and
advice on technical subjects. Besides the difficulties already mentioned of
preparing for the hearing and finding witnesses who are at the same time well
informed and reasonably unbiased, there is. the more fundamental problem that
it is often impossible for any expert, or even a group of experts, to discuss
complex issues adequately even among themselves without considerable previous
opportunity for study of the relevant information-an opportunity not usually
available when an invitation to testify is received. A mechanism is required
which will allow extensive investigatio~ and analysis of activities and policies in
technical areas so that the issues can be clarified before hearings are scheduled.
Before making up his mind whether to go forward with the development of
the Boeing supersonic transport plane, President Nixon commissioned detailed
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studies from several panels of experts. Such a procedure is routine for major
decisions in the executive branch. Yet abnost never have Congress and the public
been given an authoritative assessment of the costs and benefits of a_ proposed
new technology. lnstead, the executive agencies present Congress with a sales
pitch, and only rarely does a Richard Garwin or a Matthew Meselson step
forward to organize the arguments on the other side.
A recent collaboration between the Califomia legislature and the Rand
Corporation (a well-known private ''think-tank"6) provid~s a model for a more
rational organization of legislative effort in Congress. Lik~ many othe~ ~tates,
California has been troubled in recent years by controvers1es over the sitmg of
new nuclear-energy electric power plants. New state legislation seemed desirable.
Before proceeding to draft such legislation, however, the _Planning and Land ~se
Committee of the Califomia State Assembly arranged w1th Rand for a detailed
study of the issues involved. The resulting report, Califomia's Electricity
Quandary, occupies three summary volumes with more than_ a d?zen supplementary reports.' lt agrees with the Union of Concemed Sc1entists that n~clear
reactors might not be as safe as the AEC has claimed and suggests that su1table
sites might not be available for the sixty additional new nuclear po~er plants
projected by the California utility companies before the year 2000. Fmally, as a
partial solution to the resulting quandary, the report _sugge~ts t~t signifi~ant
steps to slow the growth rate of electric power demand m CaJ?orma are feasible.
The report was presented in a private briefing to the c~_rman of the State
Assembly committee, and then it was released to the pubbc m a f~ll-scale press
conference at Rand headquarters in Santa Monica. .(lt was Rand s first press
conference.) Next, the report was presented to the entire Planning an~ Land Use
Committee in a major public hearing. A subcommittee then organized ~ver~
weeks of hearings based on the Rand report, including testimony from Ca11fornia
power companies and state agencies. The hearing on nuclear rea~tor safety
featured Henry Kendall, Dan Ford, and officials of the AEC. Fmally, t~
subcommittee chairman, Charles Warren, prepared a bill based on all. of this
information and discussion. This bill, the Omnibus Energy Conservation and
Development Act of 1973, passed the Assembly without modifi~ation and was
sent to the State Senate. There confusion reigned: twenty-five different energy
bills were being considered in the usual piecemeal fashion. The bill that
eventually passed the state Senate was a power-plant siting prop?sal introduce_d
by Senator Alfred Alquist, the chairman of the Senate Comm1ttee on. Pubbc
Utilities and Corporations-but this bill stood no chance of pasSlDg the
Assembly. The impasse was broken when Senator Alqu~st agreed to dras~ica~y
amend bis bill to resemble the Warren bill; and the revised Warren-Alqu1st bill
handily passed both houses of the California legislature on September 14, 1973,
over strong opposition from the electric utilities-only to be vetoe~ by Govemor
Reagan. As of this writing, however, legislative pressure remams ~trong for
repassage and enactment of the Warren-Alquist bill without substantial amend·
ment. Meanwhile, sirnilar bills have been introduced into the legislatures of some
l1alf-dozen states.1
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lt would probably be neither practical nor desirable for the U.S. Congress to
follow such an elaborate procedure for each of the hundreds of bills it passes
each year. But in legislating on complex technical issues, Congress could
certainly afford occasionally to adopt a little more rationality in this direction.

The Office of Technology Assessment
Lets face it, Mr. Chairman, wein the Congress are constantly outmanned and
outgunned by the expertise of the Executive agencies. We desperately need a
stronger source of professional advice and information more immediately and
entirely responsible to us and responsive to the demands of our own
committees. 9
-Representative Charles Mosher (R.-Ohio)
Congress has answered the need expressed in the above passage by creating
for itself a new Institution, the Office of Technology Assessment (OTA), which
began operations in late 1973. 10 While it is easy to overrate the impact that the
OTA will have on an institution whose nature is still basically feudal, the mere
existence of the OTA creates possibilities which would have been dismissed as
visionary in the recent past.
What the OTA does is provide for Congress what the President bad until
recently in the Office of Science and Technology and its Presidential Science
Advisory Committee. In the words of the 1972 Technology Assesmient Act
(Pub. L 92-484) creating the OTA: "the basic function of the Office shall be to
provide early indications of the probable beneficial and adverse impacts of the
applications of technology." 11 This is whatis called a "technology assessment." A
technology as.~ssment can range anywhere from a brief report on a specific
technological question to a large-scale study like Rand's report on Califomia'I
Electricity Quandary. (Most routine queries that require only library research
will continue to be handled by the Congressional Research Service. 12 )
In 1973 ex-Representative Emilio Dadderio was appointed the füst director
of the OTA. Dadderio bad, as a Congressman, nursed the OTA proposal to
maturity, before he resigned to run unsuccessfully for govemor of Connecticut.
The office will eventually have a füll-time staff of about twenty professionals.
For studies requiring outside resources, however, the OTA is limited only by its
appropriations. lt is empowered to
enter into contracts or other arrangements as may be necessary ..• with any
agency ..• of the United States, with any State, .•. with any person, firm,
association, corporation, or educational institution •.• [and] to accept and
utilize the services of voluntary and uncompensated personnel •.. and provide
[for their) transportation and subsistence. 13
Besides contracting with major universities and private "think-tanks" for
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. technology assessments, the OTA can develop a niechanism for citizen feedback
by requesting studies from organi:zations like the Center for Science in the Public
lnterest. The explicit provision for the expenses of volunteers should also
encourage all sorts of informal relationships by which individual scientists could
contribute important information and analyses. For exarnple, the OTA might
appoint several well-qualified monitors, representing a range of viewpoints, who
would closely follow the course of an assessment after it bad been contracted
out and make suggestions to the assessment team and the OTA staff. 14
STRUCTURE OF THE OTA

Unlike the other two Congressi.onal information services, the General
Accounting Office and the Corigressional Research Service, the OTA is
supervised by what amounts to its own joint Congressional committee, thC
Technology Assessment Board (TAB). The board consists of six Senators and six
Representatives, equally divided between the Democratic and Republican
parties. 15 Senator. Edward Kennedy (D.-Mass.) was elected the board's first
chairman, to serve until January 1975. The Technology Assessment Board can
give the conclusions of the OTA reports public visibility and political
impact-for example, by holding hearings. lt will hopefully also help to protect
the OTA from attacks on its appropriations by irate Congressional potentates to
whom some of its findings may be unwelcqme. And, in cases where the OTA is
not receiving cooperation, the TAB is empowered to issue subpoenas.
The OTA will have little impact in the long run, however, unless its work is
taken seriously by the technical community. The quality control of the OTA's
reports will be partly the responsibility of a part-time Technology Assessment
Advisory Council made up of the Comptroller General (who heads the General
Accounting Office), the director of the Congressional Research Service, and ten
"public" members „to be appointed by the Board, who shall be persons eminent
in ..• the physical, biological, oi social sciences or engineering or experienced in
the administration of technological activities." 16 Additional ad hoc panels may
also be appointed to review specific technology assessments or to prepare reports
on technical issues relevant to particular pieces of legislation.
By accident, the Office of Technology Assessment was born just as the last
remnants of the Office of Science and Technology.were being casually swept out
the back door of the Executive Office Building. Which raises the question: Will
the fate of the OTA be any happier than that of the late OST? In many respects
the prospects of the OTA are brighter. In the first place, in contrast to the
posture of the Office of Science and Technology, which bad only one client-the
President-the demands for the services of the OTA will originate from many
.sources. The chairman, the ranking minority member, or the majority of the
membership of any Congressional committee may ask for a study, as may of
course the Technology Assessment Board itself or the Director of the OTA "in
consultation with the Board." Furthermore, the OTA will constitute the main
technical resource of Congress, while the President has always bad available the
full resources of the entire executive branch-if he trusts them. The priorities in
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Congress are sufficiently pluralistic that it can be expected there will always be
aom~ Con~ressional committees to which the OTA will be important at any

parbcular time.

A fmal advantage of OTA over the laJe Office of Science and Technology is
that it is located in a much more open and public branch of the govemment.
Hopefully t~e procedures of the OTA, the openness of the work of its experts,
the ~ro~ect1ons suggested above against bias in their reports, and the open
pu~licatton of th~se reports for public use and criticism will set an example
which the executtve branch will be obliged to follow. Given a choice it is
pro~able that many scientists would prefer to work under such condition;. And
their repor!s are much more ~ly to obtain full consideration in Congress-and
the executive branch as well-ü they are openly available. Recall that the public
release of the Rand report California's Electricity Quandary generated a great
deal of press attention, which in turn helped to lubricate the Calüornia
~egislativ~ machinery. Indeed, the OTA should establish mechanisms for the
informatton and involvement of the larger public in its activities-at least a
newsletter to publish announcements of proposed new technology assessments
progress reports, and brief accounts of completed assessments. Of course som;
~fid~ntiality will be necessary on occasion to protect military securi;y and
mdustrial ~r~de. secrets. In these cases the damage done to open public debate
can be. mmuruzed by publishing „sanitiud" reports containing the OTA's
unclassified analyses, conclusions, and recommendations omitting only the
technical details being protected.
'

Getting Congressional Attention
The. locati~n of the OTA in Congress gives it many advantages, but there are also
obv1ous dISa~vantages. Former Senator Joseph Clark did not express an
uncom~~n view when he described Congress as „the sapless branch."11 Congress
has trad1ttonally de~erred to the executive branch on technological matters. The
resourc:es made available by the OTA will enable Congress to challenge the
e~ecuttve branch more eas~y in these areas-but there is' little basis in recent
histo~ to believe that Congress will rise to the occasion without a great deal of
proddtng. Any resemblance between most Congressional committees and a group
of Nader's Raiders is purely coincidental.
Despite !ts fron!·row seat on the operations of the federal govemment,
Congress ra1ses few 1ssues of a nonparochial nature on its own initiative. lt seems
that Congressmen are usually just too busy servicing the needs of their ow
political con~ti~uencies to have much time or energy left over to worry about t~
general pubbc mterest. lt requires political skill to get a Congressman's attention
and support.
In all the cases that we have discussed the basic ingredient which attracted
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Congressional attention was an aroused public. This is particularly true in the big
debates: those over the SST and ABM. lt was public concern over the sonic
boom that originally triggered the major Congressional debates over the SST.
and it was the suburban opposition to "bombs in the backyard„ that revitalized
the ABM debate. lt is true that. after these beginnings, the Congressional debate
branched out into other problems relating to these two technologies-but it was
the public outcry that originally drew Congressional attention. Such national
debates provide Congressmen with an audience. And with national news
coverage focused on them. Congressmen are more likely to take the issues
seriously.
Besides their natural sensitivity to publicity. there is a deeper reason why
Congressmen respond much more attentively to an issue which has already
received a great deal of public debate than they do to an issue of similar merit
which comes to Congress unheralded. On controversial issues. Congress does not
actually decide; rather. it ratifies what it takes tobe the popular will. Thus. for
example. in the development of the labor movement in the United States. years
of labor organizing, strikes. and sometimes violent controversy preceded the
eventual passage of the Wagner Actin 1938. 18 Similarly, Congressional action
fmally cutting off funds for the bombing of Cambodia in 1973 came as a
much-delayed anticllmax to general public disaffection with the war in
Indochina.
Of course. few technological issues generate political struggles as fierce as
those which surrounded the ABM and the SST. Fortunately. most issues-likc
· the cyclamates issue or the dangers of cross-country transportation of nerve
gas-can be handled at a lower level of confrontation. In cases such as the latter.
·however, it is still useful to represent a political constituency which the
Congressman being approached takes seriously, or to be introduced by an
individual whom he respects, or to have already attracted news media attention
to the issue. lt is also almost essential to develop the issues for him and his staff
with clear and persuasive written arguments so that they may choose which ones
they wish to use for their own purposes.
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This is why the most effective weapon in the arsenal of the defenders of the
1tatus quo is delay.
In order to focus continued Congressional attention on questions relating to
the general public interest rather than to Special interests. it helps if there is
action in other arenas. As we have already remarked. Congressmen 1ikc an
audience for their efforts-but most Congressional hearings are ignored unless
they are coupled with public or legal controversies that have already drawn
media attention. The battle over DDT provides a prime example of how an issue
was kept alive over the years by the action shifting continuously from one arena
to another: first Rachel Carson's Silent Spring; then the report of the President's
Science Advisory Committee; then the local courts and the state legislatures;
new fmdings by scientists on the pervasiveness and toxicity of DDT; administrative hearings in front of the Environmental Protection Agency; more advisory
reports; more court actions; etc. The Office of Technology Assessment should
deliberately try to compensate for the spasmodic nature of Congressional,
public, and even executive-branch attention by undertaking periodic reviews of a
variety of issues such as pesticide usage, nuclear reactor safety, or land-use
planning-whether these areas are currently the focus of controversy or
not-with reports to Congress on its fmdings. In this way Congress and the
public could fmd out what impact previous legislation has ar.tually bad and be
warned of new problems before they reach crisis proportions.
Another way in which to keep Congressional attention is of course to emulate
the special interests and become involved in Congressional elections. Various
groups involved in debates over technology have done just this. Meselson
approached several Congressmen with the chemical and biological warfare issue
through their big campaign contributors. In thc SST debate many local anti-SST
groups inserted the issue into Congressional campaigns. And at least two public
interest groups have dedicated themselves with considerable success to using the
electoral process to change Congress so that it will become more favorable to
their views. One, the Council for a Livable World. contributes to the political
campaigns of Senatorial candidates from small states who favor its arms control
objectives; the other, the Friends of the Earth•s uague ofConservation Voters.
before each national election issues a list of a "dirty dozen„ Congressmen whom
it would most 1ikc to see defeated.

Keeping Congressional Attention
Perhaps the most important problem that the concemed citizens• group faces,
once it has first engaged Congress's attention. is keeping it. Elizabeth Drew has
described the problem as follows:

Congressional Staff

Tue people in Congress. like people who are not in Congress, are endowed with a
rather limited attention span. A member of Congress' relationship with any
particular national issue is likely to be of rather brief duration. Anyone who
stays with an issue for very long may be considered by his colleagues and by thc
ress tobe a little bit odd somewhat obsessive, ajoke. (They laughed at the way
P
'
19
Wayne Morse went on about the (Vietnam) war.)

Lack of time, lack of staff, lack of expertise, pitted against the Pentagon's
legions of experts, frustrated our [i.e.• the Senate Armed Services Subcommittee
on Research and Development's) attempts to make a significant number of line
item cuts. Ultimately we had to resort in the main to asking the Executive
Department to make percentage cuts, instead.
Most every item should be carefully considered and closely challenged. But
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until Congressional committees charged with this responsibility have adequate
staffs, skilled in investigation and interrogation, we will not be able to meet this
charge. We will have no alternative but to continue with perccntage cuts, thereby
relinquishing to the Executive branch the real decision-making power. 20
-Senator Thomas J. Mclntyre (0.-N.H.)

lt cannot be overemphasized that it is a Congressman's staff which represents
his memory and his ability to follow through on an issue. The staff member has
more time than the Congressman to listen to arguments, and once he
understands and is convinced by them, he is likely to know which ones will be
persuasive to his boss. Persuading a key staff member of the importance of an
issue and educating him on what must be done may therefore be as important as
persuading the Congressman himself-or even tantamount to it. Furthermore,
·the Congressman is more likely to be willing to commit his staff man to the fray
if that staffer is already well informed and chomping at the bit.
Each Representative has a staff of about eight people in his Capitol Hili
office, and each Senator's Congressional staff numbers about twenty; in
addition, each of the thirty major Congressional committees has a staff of about
twenty-five. These numbers may at first sight see~ rather large, but most of the
Congessmen's personal staff is concerned with political or office chores-case
worlc, answering constituent mail, and the like. A Congressman's Legislative
Assistant and Administrative Assistant are in charge of Congressional business
and running the office, respectively. Each member of Congress thus has at most
a few staff members who can afford to specialize in areas of special interest to
him-unless he happens to chair a subcommittee or, better yet, a major
committee. But even committee staffs comprise mostly lawyers and political
types. Consider the Senate Commerce Committee, for example. lts eight
subcommittees are responsible for aviation, communications, consumer affairs,
environment, foreign commerce and tourism, merchant marine, oceans and
atmospheres, and surface transportation; and they oversee the functioning of the
Department of Commerce (including the National Bureau of Standards, the
National Oceanic and Atmospheric Administration, and the Patent Office), most
of the Department of Transportation, and four federal regulatory agencies: the
Federal Aviation Administration, the Federal Communications Commission, the
Federal Power Commission, and the lnterstate Commerce Commission. Yet with
all this technology under its supervision, the Senate Commerce Committee has
only one staff specialist with an advanced degree in engineering or science. Other
committees with jurisdiction over science and technology are in a similar
position, as Senator Mclntyre's lament, quoted at the beginning of this section,
attests.
lt is obvious that Congress is woefully understaffed with technical expertise.
Recognizing this, a number of professional societies have recently initiated a
Congressional Scientist-Fellow Program, whose purpose is to place outstanding
younger scientists and engineers on Congressional staffs for approximately one
year. The füst scientist-fellow, Barry Hyman, a mechanical engineer, began
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working with the Senate Commerce Committee in January
During bis
one-year fellowship he helped draft and organize hearings on three major bills. In
September 1973 he was joined by six additional scientist-fellows: two electrical
engineers, two physicists, a molecular biologist, and an assistant dean on leave
from Yale Medical School. Congress appears to desire the services of many more
such fellows: the American Association for the Advancement of Science, which
is coordinating the program, has received some eighty requests for scientistfellows from Congressmen, and the competition among Congressmen was very
hot to see who could sign up the fust fellows. Additional professional societies
were expected to join in sponsoring the Congressional Scientist-Fellow Program
in 1974, and foundation support was being sought which would allow a
considerable further expansion.
Hopefully the presence of these scientists on Congressional staffs will increase
the willingness of Congressmen to venture into the technology policy area. Congressmen may even begin to seek scientific staff with their own funds. Indeed, all
of the first group of congressional Scientist-Fellows have been invited to stay on
as staff members-and about half have decided to accept. There is a precedent
for this: the two permanent Congressional staff members with doctoral degrees
in physics originally came to Congress with outside support. One, Tom Ratchford, a physicist on the staff of the House Science and Astronautics Committee,
first came to work for this committee under the Congressional Fellowship Program of the American Political Science Association. The other, John Andelin, a
physicist who is now Administrative Assistant to Representative Mike McCormack (D.-Wash.), initially came as a volunteer.
·
Those Congressional Scientist-Fellows who return to universities and industry
also can have a great impact on the relationship between Congress and the
scientific community. They can be points of contact for Congressional staff
searching for experts and information on particular issues. With their knowledge
of how to get important issues and information to the Congressmen and
Congressional committees where it will do the most good, they can be
extremely useful to those scientists involved in public interest science activities
in their home institutions.

Conclusion
In summary, citizens should think of Congressmen not as champions to be
enlisted in the cause, but as a distracted, reluctant, and skeptical audience that
sometimes can be persuaded to pass remedial legislation or to put pressure on a
wayward government agency-once some group of citizens has developed the
case and put it before the public or the courts. This prospect may appear rather
forbidding, but sometimes Congress is the only resort. Even efforts which are
only partially successful can make Congress and the public more sensitive t~ an
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tssue when lt arises again. In the meantime the new Office of Technology
Assessment and the Congressional Scientist-Fellow Program should significantly
increase Congress•s ability to recognize and deal with technological issues.
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PART VI
·conclusion

The knowledge that the public pouessea on any
important issue iB derived from uast and powerful
organizations: the press, radio, and, aboue all, teleui·
aion. The knowledge that gouernmenta possess iB
more limited. They are too buay to search out the
/acta for themseluea, and consequently they know
only what their underlings think good for them unless
there is such a powerful mouement in a different
sense that politicians cannot ignore it. Facts which
ought to guide the deciaion of stateamen-for in·
stance, as to the poBBible lethal qualities of falloutdo not acquire their due importance if they remain
buried in •cientific journals. They acquire their due
importance only when they become known to ao
many uoters that they affect the course of the
electiona....
• . • What ought to be known widely throughout
the general public wül not be known unle&B great
efforts are made by disinterested persona to see that
the information reache• the minds and hearts of uast
numbers of people. 1 do not think thia work can be
succeBBfully accomplished e:ccept by the help of men
of science. ... 1 think men of science should realize
that unless something rather drastic is done under the
leadership or through the inspiration of some part of
the scientific world, the human race, like the Gada·
rene swine, will rush down a steep place to destruc·
tion in blind ingnorance of the fate that scientific
skill has prepared for it.
-Bertrand Russell, in "The Social
Reponsibilities of Scientists,"
Science, February 12, 1960

CHAPTER 19

The Choice for Scientists
and for Society

Our political system is currently in a state of flux. Faith in institutions and faith
in progress are on the decline. Yet for many the disillusionment is accompanied
by a deepened understanding of the importance of the fundamental democratic
processes and has led to a new political activism. Only time will tell whether the
signs of decay or those of renewal more accurately portend the future.
The manner in which technology is exploited-for whose benefit? at whose
expense?-will substantially influence this future. And the case studies in this
book show that the ways in which scientists inject information into the
decision-making process will to a large extent determine whether future policy
making for technology will be made in a secret totalitarian manner or in an open
democratic one. Only individual scientists can equip concerned citizens with the
information and confidence which they need to answer the government's
constant challenge: We have our experts; where are yours?
Will scientists accept their public responsibilities? Or will they largely restrict
themselves to the tasks assigned them by their employers-thus accepting the
status of supertechnicians and paving the way for ever-greater concentrations of
power? The answer to these questions must depend upon the independence of
scientists, the encouragement society gives to their public interest activities, and
the creativity they and their alliesexhibitininstitutionalizingpublicinterestscience.
As this book is written, the influence .of scientists in government and their
economic independence are probably lower than they have been since before
World War II. The President's science advisory apparatus has been dismantled
after being essentially ignored for some years, and the priority of support for
science and technology has been downgraded except in a few politically
profitable areas. As a result of this decreased support and because of the
tremendous increase in their numbers~ scientists who ten years ago would have
been able to choose from among a variety of attractive research jobs are now
often unable to continue in research at all.
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Conclusion

There is a natural tendency under these circumstances for scientists to
concentrate on the bread-and-butter issues of professional survival. This is
reinforced by the increasing tendency of administrators to treat scientists more
as ordinary employees who should "get on the team" than as irreplaceable assets
who must be humored and coddled lest they be wooed away by better job
offers. Thus most scientists are becoming painfully aware that they are no longer
a privileged elite and must in the future share the uncertainties and vulnerabilities of ordinary men.
At the same time that the economic independence of scientists has been so
reduced, a political atmosphere has developed in which the public seems to be
almost begging them for independent information on the possibilities and
dangers of technology. After the disastrous involvement of the United States in
the Indochina war and in the wake of revelations that government decisions have
been "for sale" on an apparently unprecedented scale in exchange for political
contributions to the President, the public has become less and less comfortable
with the invitation from federal agencies to "leave the driving to us." The
Indochina war demonstrated particularly clearly the almost unlimited capacity
of a powerful bureaucracy to deceive itself, to avoid making unpleasant
decisions, and to mislead the public in the process. In many respects each of the
issues discussed in this book-the SST, DDT, nuclear reactor safety, the
ABM-has been a technological Vietnam. Sanity had to be forced on the
responsible bureaucracy in each case by an aroused public.
The debates over these issues have revealed the great reservoir of citizen
interest and the organizing talent and energy available in this country-once the
issues have been made clear and intelligible. At the same time, however, the past
decade of political debate has caused considerable discouragement among thes~
same individuals. The political battles over the issues of racism, the Indochina
war, the arms race, and environmental pollution have shown that these issues are
much more complex than was thought initially and that there are no easy
political solutions or "technological fixes." Each bit of progress has revealed a
new layer of interconnections of the problems with our social structure, until it
seems almost as if one can solve no specific problem without restructuring the
entire society. But few people can indefinitely sustain an intense involvement
with issues remote from their personal lives. Sooner or later most of us must
withdraw from campaigns to save the world in order to mend fences at home
and on the job. Obviously the challenge is to develop goals which are not only
realistic but also personally meaningful to large numbers of people.
Currently it takes an unusually adventurous and astute individual to be an
effective public interest scientist. Such exceptional personalities are no more
common in science than in other fields, and society has become too complex to
depend for salvation on the activities of a few individuals. The challenge to
scientists and citizens alike, therefore, is to civilize the environment of public
interest science so that more scientists can contribute. In this connection it is
instructive to study the "opposition": government and corporate bureaucracies.
Bureaucracies provide their members with a very important commodity:
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legitimacy. There is a widespread presumption that an individual as a
representative of an organization has a legitimate reason to be concerned with an
issue affecting his organization, while if the same individual takes up an issue on
his own, the presumption is that he is a crackpot. The flimsiest sort of
organizational base can have a substantial effect in raising the debate above the
level of personalities. Thus, for example, Henry Kendall and Dan Ford as
representatives of the Union of Concerned Scientists-an organization little more
substantial than its irregularly scheduled meetings, secretary, and post office
box-were able to challenge the Atomic Energy Commission on an organizationto-organization basis.
There is no reason to consider it "illegitimate" or "immoral" to exploit such
an institutional "front" as a means of precluding distracting debates over the
qualifications of the participants and of forcing discussion of the issues
themselves. Indeed, if our case studies are any guide, it seems that, despite the
great resources of expertise available to government agencies (such as the AEC
and FDA), the credentials of agency decision makers and their reasons for
making decisions will often stand up under inspection much more poorly than
the arguments of carefully prepared public interest scientists. Or to put it
another way: If an agency spokesman can invoke legitimacy by virtue of the
expertise at the disposal of his agency, why should not the public interest
scientist also be allowed to claim legitimacy by virtue of his affiliation with a
university, a scientific society, or a public interest group? Once it has been
established that neither a government agency nor its challenger has an exclusive
monopoly on truth or good judgment, the debate can focus on the merits of the
case made by each.
In fact, as more young scientists become involved in public interest activities
as the issues multiply, and as legal tools are developed making policy-making fo;
technology subject to judicial intervention, public interest science is finding a
home in a great variety of organizations. In the past the issues were brought into
the public arena when extraordinary individuals with a public identity raised
their voices: Rachel Carson (pesticides), Linus Pauling (radioactive fallout), Hans
Bethe (ABM). The new public interest scientist has to do much more than raise
his voice to get a hearing: Shurcliff (SST) became a fund raising and media
expert, Kendall and Ford (nuclear reactor safety) immersed themselves in the
AEC's administrative hearing process, Wurster became involved in legal challenges to the use of persistent pesticides at the state and then the national level
Meselson (CBW) became an expert lobbyist with both Congress and the Whit:
House. Organizational efforts have grown naturally out of each of these enterprises: the Citizens League Against the Sonic Boom, the Consolidated National
Intervenors, the Environmental Defense Fund, and the AAAS Herbicide Assessment Commission.
There seem to be an infinite variety of forms which public interest science
can take. The public support exists; scientists want to become involved and
'
there are plenty of dragons with which to do battle.

APPENDIX

A. Summary of Science
Advisory Organizations

The President
The position of President'a Science Adviaor1 established in 1957 by President
Eisenhower in response to the challenge of the Soviet Union's triumphantly
successful launching of their Sputnik space satellites. has been occupied in
succession by James R. Killian, Jr. (1957-1959), George B. Kistiakowsky
(1959-1961), Jerome B. Wiesner (1961-1963), Donald F. Hornig (1964-1969),
Lee A. DuBridge (1969-1970), and Edward E. David (1970-1973). The Science
Advisor, a full-time Presidential aide, chaired the President's Science Advisory
Committee (PSAC), consisting of eighteen scientists and engineers serving
staggered four-year terms who met regularly in Washington for two days each
month. PSAC members also supervised a number of scientific panels on
specialized topics, consisting in all of scveral hundred scientists. The full-time
staff of the Science Advisor, which included a dozen or so scientists, was
christened in 1962 the Off"tce of Science and Technology (OST). The principal
function of the President's Science Advisor, PSAC, and OST was to provide
independent advice on technological mues to the President and the Budget
Bureau, advice which could serve to check and counterbalance the sometimes
self-serving recommendations sent to the White House by the executive-branch
agencies.
President Nixon abolished PSAC and OST in early 1973 and transferred some
of the responsibilities of the President's Science Advisor to Guyford Stever,
director of the National Science Foundation (NSF), the principal federal agency
charged with the support of pure science. The President also continues to receive
science advice from the three-member Council on Environmental Quality (CEQ),
created by authority of the 1969 National Environmental Policy Act and
charged with receiving environmental impact statements and preparing an annual
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public report, and from the Atomic Energy Commission (AEC) and other
executive branch agencies.

The Executive Branch
The executive branch departments and agencies most directly concemed with
science and technology have large science advisory organizations. In the
Department of Defense (DOD), the Director of Defense Research and
Engineering (DDR&E), who ranks just below the Deputy Secretary of Defense,
is responsible for administering DOD-sponsored research and development and
for coordinating advanced weapons systems. Science advice is given to the
Secretary of Defense, through the office of the DDR&E, by the Defense Science
Board (DSB), whose 24 members are drawn mainly from defense-related
industries. Each of the military services also has its own science advisory
committee, and there are many additional committees of scientists advising
various OOD officials on specialized technical matters. In addition to all of these
part-time committees of scientists and engineers, the Defense Department also
supports a number of non-profit private ''think tanks": the Institute for Defense
Analyses (IDA) advises the Secretary of Defense, Rand Corporation advises the
Air Force, etc. IDA's "Jason" division, a group of about 40 prominent academic
scientists (mostly theoretical physicists), has been consulting for the Defense
Department since 1958. (In 1973, Jason shifted its afftliation to the Stanford
Research Institute, another think-tank largely supported by the Defense
Department.)
The principal science advisory committees of the Atomic Energy Commission are the General Advisory Committee (GAC), which was for several years
after the Second World War the government's most influential science advisory
committee, and the Advisory Committee on Reactor Safeguards (ACRS). The
AEC, NSF, and Department of Health, Education, and Welfare (HEW) all devote
several hundred million dollars annually toward sponsorship of research in
universities and federal laboratories, including AEC's National Laboratories and
HEW's National 1nstitutes of Health. Each of these agencies has numerous
scientific advisory committees and each agency also regularly consults with
recognized scientists on the best allocation of funding among competing research
proposals (this is called the "peer-review system"). A number of federal
departments and agencies that have only in recent years begun to conduct
large-scale research and development programs possess somewhat less extensive
scientific advisory arrangements, and depend mainly upon the National
Academy of Scierices for science advice.
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Congress
The OffJCe of Technology Assessment (OTA), which began operation late in
1973, was established in order to increase Congress' access to competent advice
on technological issues. The first director of the OTA is former Representative
Emilio Q. Daddario (D.-Conn.), who bad seven years earlier first initiated the
OTA legislation. A committee of six members each from the Senate and the
House of Representatives, known as the Technology Asse5sment Board, acts as a
board of directors for the OTA; and there is also an OTA Technology
Assesmient Advisory Council, composed mainly of scientists. The OTA is
expected to undertake the study of major umesolved technological issues
confronting Congress, with research being performed by universities or private
research organizations under supervision of the OTA staff. Congress will also
continue to receive assistance in library research on technical issues from the
Congressional Research Service (CRS) of the Library of Congress.

The National Academies
The l ,()()().member National Academy of Sciences (NAS) and its smaller
offspring the National Academy of Engineering (NAE) and the Institute of
Medicine are largely honorary organizations. However, the Congressional charter
of the NAS, adopted in 1863, specifically requires that "the Academy shall,
whenever called upon by any department of the Government, investigate, examine,
experiment, and report upon any subject of science or art."2 This advisory
obligation is fulftlled mainly through the activities of the NAS's National
Research Council (NRC), which supervises the work of more than 6,000
scientists and engineers serving part·time on nearly a thousand advisory
committees.
The nature of NAS-NRC committees varies considerably. At one end of the
spectrum are industry-dominated panels advising the Defense Department on
''textile dyeing and finishing," or the Agriculture Department on "dog
nutrition." At the other end are groups like the NAS Committee on Science and
Public Policy (COSPUP), which has prepared thoughtful reports on subjects like
the need for technology assessment. In order to prevent further fiascos like the
misleading report on sonic boom damage described in Chapter 4, the NAS
established in 1971 a special review committee for potentially controversial
NAS-NRC reports, chaired by the NAS vice-president. This committee has
several times been successful in effecting substantial improvements in Academy
reports.
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