In 1974, the same year Congress was
breaking up the AEC and beginning to
look with a fishy eye at its Joint Com-
mittee on Atomic Energy, a step toward
a more general cleanup was taken with
the authorization of an engineering sur-
vey of inactive piles. Senator Frank
Moss, from Salt Lake City, was a prime
mover behind this legislation.

That the NRC began taking hold of the
tailings problem shortly after it was
created was, as commissioner Gilinsky
has acknowledged, partly due to prod-
ding from the Natural Resources De-
fense Council (NRDC), an environmen-
tal law group. The NRDC filed a petition
with the new agency asking that a gener-
ic environmental impact statement
(GEIS) on tailings disposal be prepared
and that uranium mill operators be re-
quired to post a performance bond that
would cover the cost of such improved
practices as might ultimately be re-
quired.

The NRC agreed to prepare the GEIS
(to be issued later this year), and while it
did not immediately adopt the proposal
for performance bonds it eventually did
so. Also, by the spring of 1977, the agen-
cy had adopted a set of performance ob-
jectives for tailings management and was
insisting that companies applying for
NRC licenses or license renewals ob-
serve them.

One prime objective is to have all new

uranium mills sited remote from centers
of population, and to have all tailings dis-
posal sites so situated as to avoid or min-
imize ‘‘disruption and dispersal by natu-
ral forces.”” Another is to reduce, for
tailings disposal sites new and old, gam-
ma radiation to essentially background
levels and radon emanations to about
twice such levels. In addition, any need
for continued monitoring and mainte-
nance following tailings disposal and site
reclamation would be eliminated.

An early practical test of these objec-
tives came with a license application by
the Rocky Mountain Energy Company
of Denver, the mining subsidiary of the
Union Pacific Corporation, to build a
uranium mill in Wyoming in a joint ven-
ture with the Southern California Edison
Company. This Bear Creek mill, already
in operation on a company claim 70 miles
northeast of Casper, is now dispos-
ing of its tailings in a carefully de-
signed and engineered surface disposal
facility but will eventually switch largely
to subsurface disposal. All dry tailings
will be backfilled into deep, specially
prepared surface mining pits created in
extracting the uranium ore; this disposal
method will be similar to the United Nu-
clear Corporation’s proposed Morton
Ranch operation (near Douglas, Wyo-
ming) which the NRC regards as a mod-
el.

The NRC is not insisting that its licen-

Fermilab in Transition:
The Wilson Era Ends

Fermilab—the 2-kilometer-diameter
accelerator laboratory on the plains of
northern Illinois—was the unique crea-
tion of Robert R. Wilson, an extraordin-
ary builder, technical visionary, and
architect who controlled almost every
detail of his organization and force-
fully directed the company’s largest
accelerator for 11 years.

When he resigned last February in an
effort—ultimately unsuccessful—to get
more money for his laboratory, the cir-
cumstances were unusual. There was the
hint that he might be persuaded to return
if more money somehow came along,
and in any event, he requested that the
board of trustees keep him on in a subor-
dinate capacity while his erstwhile depu-

SCIENCE, VOL. 202, 13 OCTOBER 1978

ty was promoted to be the new director.
Indeed, the circumstances were unusual
enough to raise questions about whether
the old era of Wilson would be followed
by a new era of Wilson, or whether his
dominant influence on the laboratory—a
controversial issue through much of his
tenure—was ending.

Six months after Wilson’s resignation,
the delicate task of choosing new lead-
ership has apparently come to a con-
clusion. As evidenced by the time re-
quired, resolution of the laboratory’s
quandary was not simple. Even after the
board of trustees of the independent or-
ganization that directs Fermilab, Univer-
sity Research Associates, settled on a
new director, difficulties with the funding

sees go to the large expense of removing
existing tailings piles and burying them.
Instead, it is requiring that these piles be
regraded to resist erosion and then cov-
ered with clay and other soil to a depth
(usually of 8 to 12 feet) sufficient to meet
the objective of reducing radon emana-
tions to twice background levels. Agen-
cy staff people say that such ‘‘above-
grade burial’”’ can be adequate, espe-
cially if the pile is nestled among terrain
features and is not on an exposed site.

How disposal plans of the kind de-
scribed above square with the new
awareness of the hazards that mill tail-
ings pose for the long term will no doubt
be fully discussed at public hearings next
year on the GEIS. Tailings quite obvi-
ously cannot be disposed of in geologic
repositories in the manner proposed for
high level and transuranic wastes; they
are far too voluminous for that even if,
from the standpoint of minimizing radia-
tion exposure over the millennia, a case
could be made for it. But there clearly is
a question as to how far federal and state
regulatory authorities should go in mak-
ing concessions to economic expedi-
ency.

However such questions may be re-
solved, it is clear that the NRC and Con-
gress have now begun in earnest to ad-
dress the tailings disposal problem with
the seriousness it deserves.

—LUTHER J. CARTER

agency, the Department of Energy
(DOE), delayed final approval. The de-
partment apparently had no objection to
the person chosen by the board, but bu-
reaucratic hurdles nevertheless held up
the choice from mid-August to the pres-
ent. Officials at the DOE say the last hur-
dles have been overcome and an an-
nouncement is due in a matter of weeks.
The new director is expected to be Co-
lumbia University physicist Leon Leder-
man, a talented and self-effacing experi-
mentalist who has been closely con-
nected with the laboratory from its be-
ginnings in 1964. Having spent his re-
search career working on a broad range
of experiments performed in many dif-
ferent laboratories, and much of his time
at Fermilab sparring with Wilson in a
friendly fashion, Lederman is expected
to bring a distinctive style to the labora-
tory. Well known as a charming humor-
ist, Lederman is also rated high by his
colleagues for his ‘‘taste in science,’” en-
ergy, toughness, and understanding of
the factors that can bring a loss of vitality
to a laboratory. If—as seems virtually
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Upton OK’s Laetrile Test on Humans

In an attempt to clear up the 20-year-old Laetrile controversy ‘‘once and
for all,”” National Cancer Institute (NCI) director Arthur C. Upton on 27
September called for an NCI clinical trial of the apricot pit derivative. Be-
tween 150 and 300 terminal cancer patients are expected to begin receiving
the drug before January, with the first results coming in by next spring. The
decision comes after a long and bitter dispute between Laetrile advocates
who claim that some 70,000 American cancer patients have benefited from
the drug and a scientific establishment that for the most part feels Laetrile is
a hoax. Said Upton in announcing the decision: ‘‘It’s an issue that begs
resolution.”

The decision comes 15 years after NCI was first asked to conduct a clini-
cal trial of Laetrile. But repeated tests in animals never showed evidence
that Laetrile could combat cancer, and testing never proceeded to humans.

Upton’s quick decision came 2 days after NCI's Decision Network Com-
mittee, a group of NCI physicians and scientists, made a half-hearted rec-
ommendation calling for a clinical trial of Laetrile (Science, 6 October). The
vote was 14 in favor of a trial, 11 against. Their reccommendation was based
on a $152,000 inconclusive review of the medical records of cancer patients
who used Laetrile. Of the 22 cases where all the necessary records could be
obtained, six patients showed improvement, nine stayed the same, and sev-
en got worse.

Asked by a wire service reporter whether he had been disappointed with
the ambiguous results of the retrospective study, Upton said: ‘“Yes. I would
have hoped for either no cases or a couple of hundred good ones. As it was,
the results fell in a gray area where you can either argue you have proof or
that you have nothing.”’

But Upton also told the group of 200 workers and reporters at the an-
nouncement: ‘‘By virtue of the fact that thousands of people are now receiv-
ing Laetrile and the fact that we have this evidence, inconclusive as it may
be in humans, we can justify a trial to resolve the matter once and for all.”
Since that decision, 150 cancer patients have called NCI to volunteer.

The Institute will propose a ‘‘phase two’’ trial, which will determine
whether Laetrile can produce shrinkage of tumors in patients with advanced
cancers. If successful, testing would then move to a ‘‘phase three’’ study
where Laetrile’s effectiveness would be compared with standard anticancer
drugs. Upton said he hoped the protocol ‘‘would not rule out’’ the use of
Laetrile in conjunction with what its proponents call a program of total
metabolic therapy—including a vegetarian diet, supplemental vitamins and
enzymes, and chelated minerals—which they insist is crucial to the drug’s
success.

Objections are already being raised. As with the case-review study, some
researchers argue that ‘‘total metabolic therapy’’ masks the effect of the
drug, that metabolic therapy rather than Laetrile may be responsible for a
stimulation of the immune system that brings patient improvement.

But Upton acknowledged in response to a question that Laetrile advo-
cates would reject the NCI findings as out of hand if the metabolic program
was not included. Robert W. Bradford, chairman of the country’s largest
pro-Laetrile group, the Committee for Freedom of Choice in Cancer Thera-
py, said in a telephone interview that he was pleased with Upton’s decision.
He also noted that unless the total metabolic program was used, his group
would not endorse the findings.

NCI now must apply for an Investigational New Drug (IND) permit from
the Food and Drug Administration (FDA). According to an NCI spokes-
person, it will take 3 months to review the possible protocols and to submit
the application to the FDA. Although commissioner Donald Kennedy has re-
peatedly come out against a clinical trial of Laetrile, he said the FDA would
mzke an ‘‘objective evaluation’ of NCI’s request and decide ‘‘as quickly
as possible.”” Says Kennedy: ‘‘We don’t believe the restrospective review
done by NCI demonstrates any effectiveness of Laetrile. But there are other
reasons that we all recognize that a controlled clinical trial might be desir-
able and NCI has been persuaded by them.”"—WIiLLIAM J. BROAD
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certain—his selection is ultimately ap-
proved by the Department of Energy, he
will be in a position, at age 56, to bring
up to a decade of new leadership to the
laboratory.

While the torch has not quite been
passed into the hands of the new lead-
ership, it has clearly passed out of the
hands of the old. Wilson has stepped
down as director of the laboratory and
accepted a faculty position at the Uni-
versity of Chicago. He is still tenuously
connected with the laboratory as a con-
sultant for its $38 million project to
double the accelerator’s energy, but he
was apparently not asked to head the so-
called doubler project as he requested on
resigning (Science, 10 March). In keep-
ing with his reputation as a sculptor, Wil-
son’s new position at Chicago is an en-
dowed chair in the undergraduate hu-
manities department, where he will teach,
among other things, art and design.

Wilson’s deputy director since 1967,
apparently passed over by the board
of trustees, has also left the laboratory.
Widely praised by those who have
worked with him as an outstanding ad-
ministrator, Edwin L. Goldwasser has
returned to the school where he pre-
viously taught, the University of Illinois,
Urbana-Champaign, to become dean of
the graduate school and vice-chancellor
for research. Since 17 July, the man who
had been head of the doubler project and
in some sense the number three adminis-
trator of the laboratory, Philip Livdahl,
has been serving as acting director until
Wilson’s successor is named.

As practitioners of big science for
many years, high-energy physicists have
learned to be very politic. Although
word of administrative disarray at Fer-
milab has circulated privately for years,
physicists have been hesitant to criticize
Wilson's organization publicly, not only
because it would be impolitic but also be-
cause there is great respect for his
achievements through a career of accel-
erator building that started in the Berke-
ley laboratory of E. O. Lawrence. Nev-
ertheless, many think there were prob-
lems at Fermilab. Department heads
were rotated at least every 18 months,
physicists were put in nonscientific ad-
ministrative posts and then soon re-
moved, and few people stayed in their
jobs long after they learned them. A tre-
mendous effort was put into developing
accelerator technology, and many thought
it was at the expense of the funding for
research. The laboratory had started life
with a shotgun approach to particle re-
search, mounting many small experiments,
and critics think Wilson waited too long
to consolidate the experimental program
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and build fewer large selected experi-
ments with greater detecting power. ‘‘The
director paid almost no attention to the
physics there,’” says one physicist famil-
iar with the laboratory, ‘‘He let the tech-
nical development fly off unrestricted.”’

Whatever the reasons, Fermilab did
have its setbacks. For the first 2 years
after the accelerator started up in 1971 it
produced very little data, because virtu-
ally all the magnets in the accelerator
ring had to be overhauled to correct an
electrical shorting problem (Science, 17
December 1971). After the ‘‘November
revolution’” in 1974 that changed the
course of particle research drastically
and made quarks a household term, Fer-
milab was consuming the largest share of
high-energy physics research funding,
and yet the new physics, elaborating on
charmed quarks, was being found in oth-
er, older laboratories. (Primarily as a re-
sult of Lederman’s research, Fermilab’s
position may have improved in this re-
spect.)

Robert Wilson, contacted by Science,
says he would not make any apologies
for the laboratory’s record in bringing
the first 400-billion-electron-volt (Gev)
accelerator on line. The policy of 18-
month rotations was a ‘‘deliberate at-
tempt to develop a group of young
physicists who knew the entire labora-
tory,”” and the shotgun experimental
approach was ‘‘good and appropriate to
a new machine working in a new area of
physics, with a large constituency,” he
says. The point about 2 years of acceler-
ator difficulties is ‘‘quite right, but we
were coming on at 300 rather than 200
Gev,’’ says Wilson. Even with the delay,
Fermilab was operating in less time than
the 7- to 8-year period projected in
early planning studies at Berkeley, he
says. Finally, Wilson observes that the
November revolution consisted of ‘‘low
energy physics’’ that other labs, which
operate at lower energy, ‘‘could have
found 10 years earlier.”

Unlike other similar physics laborato-
ries, Fermilab under Wilson had no ‘*vis-
iting committee’’ of prominent scientists
to assess scientific progress and scien-
tific policy questions each year and re-
port such findings to the board. Knowl-
edgeable Washington officials suggest
that the laboratory could have benefited
from more outside scientific review. Wil-
son reportedly disliked such review com-
mittees, and the board apparently never
forced his hand on this issue according to
these officials. The board did have a sci-
entific subcommittee, which conducted
extensive review, according to Norman
Ramsey, head of the board of trustees
who takes issue with the criticism. Nev-
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ertheless, he says that ‘‘there is virtue to
the idea of an external visiting committee
and one may well be established.”’

Whether or not the board of trustees of
Fermilab caught wind of any critical
sentiments, it conducted an inquiry of
unprecedented magnitude as part of the
search for a new director. ‘*We inter-
viewed many lab members, the outside
users, and the user’s executive com-
mittee,”’ says Ramsey. The board inter-
viewed each person at length, and the to-
tal number of people interviewed was
‘“in the hundreds,”” says Ramsey. To
reach those who were not interviewed,
the trustees posted notices at the labora-
tory asking for candidates as well as sug-
gested criteria for the new director’s se-
lection. Advertisements were even taken
in the international magazine of particle
physics, the CERN Courier. ‘It was a
very vigorous examination of the whole
question of the way the lab works by all
parties,”’ according to one observer at
Fermilab.

The first name on the board’s list of
choices for the new director was Burton
Richter of Stanford, who received the
Nobel Prize along with Samuel Ting for
the discovery of the J/Psi particle that
started the November revolution, and
who is largely responsible—by per-
sistently advocating the merits of storage
rings during the 1960’s—for ushering in
an era in which nearly every major accel-
erator is planning research with coun-
terrotating colliding beams. According to
those who know him, Richter turned the
job down not because of rumors of diffi-
culties at Fermilab but because Stan-
ford’s next storage ring, which super-
sedes the one on which he did his Nobel-
winning work, is due to begin operation
next year, and he gave greater priority to
completing on the new ring the line of re-

search that he began on the old one.

Lederman, who discovered a particle
at Fermilab in 1977 (the upsilon) that ap-
pears to be a heavier version of Richter’s
J/Psi, was offered the directorship by the
board of trustees in late July and soon
accepted. Formal announcement was
scheduled for 17 August. However, two
difficulties arose immediately. First, be-
cause of previous research commitments
at Cornell, he proposed to spend only 1
day per week at the laboratory until June
1979. Second, he asked for a handsome
salary, which would match not only his
Columbia salary but also Columbia’s
fringe benefits, which included college
and graduate school tuition for three
children.

At this point, of the Department of En-
ergy began to get entangled in an affair
which, on the face of it, would seem to
have been between Lederman and the
University Research Associates board.
Both the choice of director and his sal-
ary, it turns out, had to be approved at
the highest levels of the energy depart-
ment. Lederman as a personality was ap-
proved in early August after he talked
with the director of the DOE’s Office of
Energy Research, John Deutch, but Le-
derman’s paperwork did not make it
through so easily. According to one sci-
entist at the DOE, there is a great deal of
‘‘salary sensitivity’’ in this year of fiscal
restraint, and the bureaucracy held up
approval because of the terms of the sal-
ary agreement.

Has the delay hurt Fermilab? ‘*It is not
as if we are losing time by this,”” says
Deutch, who notes that the prospective
drector (Lederman) is not due to show
up until next June.

Yet critical questions face the labora-
tory. It must decide how to distribute its
resources to compete wth a new Euro-
pean accelerator at CERN that started
up last year with the same types of
beams in the same energy range. The
new director must decide among dif-
ferent options for the final configuration
of the doubler project. While major re-
search sections of the laboratory are
being shut down for 6 months at a time,
the distribution of funds among various
laboratories is of crucial importance.

Some physicists think that Lederman
is already being consulted informally on
these questions. But until he is a formal
full-time director, his ability to chart a
new course may be limited.

In the meantime, Robert R. Wilson’s
$250 million monument to modern sci-
ence and technology stands waiting on the
prairie, sadly neglected until the new
director moves west and Washington fin-
ishes its business.—WILLIAM D. METz
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