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controlled populations was about two deaths. Similarly no long-
term conclusions could be drawn because “the group with the
highest exposure to microwaves, those who were present at the
Moscow embassy during the period from June 1975 to Febru-
ary 1976, had had only a short time for any effects to appear.”
This study, like so many other epidemiological studies, was not
sensitive enough to allow firm conclusions to be drawn about
effects or safety.>*

Such weaknesses might have been corrected by improving
the scientific process, following the pattern set in studies re-
porting effects. This step was contemplated by ERMAC mem-
bers in mid-1981 and rejected. The population and the
exposure information were judged inadequate for pursuing a
more detailed study; therefore the data could not be refined,
making it intellectually unjustifiable to spend more money on
the project.*® Thus ambiguities would remain. Correlations be-
tween RF exposure and health effects had not been proved but
neither had they been disproved.

Members of the scientific community have not been consis-
tent in reporting the inconclusiveness of the FSHSS to the
public. State Department adviser Herb Pollack has routinely
relied on the FSHSS to assure audiences that long-term expo-
sure is not harmful. A paper he presented in 1980, after dis-
cussing all of the measurements that failed to turn up
significant differences, concluded that “no convincing evidence
was discovered that would directly implicate the exposure to
microwave radiation experienced by the employees at the Mos-
cow embassy in the causation of any adverse health effects as of
the time of this analysis.” Pollack did not provide his audience
with the same critical analysis of this conclusion that appeared
in the report itself.>®

An even more blatant neglect of qualifying statements can be
found in an environmental impact statement (EIS) prepared in
the Bainbridge Island uplink case. (The EIS was prepared by
scientists and intended to be used by government and the
public when making decisions about the proposed uplink facil-
ity.) After describing the FSHSS and noting that “researchers
found no reliable differences between health status records of
the Moscow embassy personnel and the control group,” the
conclusion was reached that “these findings indicate that there
is no danger from continuous exposure to microwave radiation
at levels below 15 microwatts/cm®.”%7 This statement not only
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ignores the qualifying remarks included in the FSHSS but also
presents conclusions that were not drawn and could not have
been drawn on the basis of the available evidence.

Such one-sided reporting pervades other portions of the dis-
cussion of epidemiological studies in the Bainbridge Island
EIS. After expressing the usual methodological reservations
about USSR and East European research, the authors of the
EIS accept without question a recent summary of USSR and
East European epidemiological studies delivered in absentia by
a Czechoslovakian researcher in 1981: the relevance of the
summarized studies is that they are said to “imply that there is
no danger to [sic] continuous exposure to microwave radiation
levels of 10uW/cm? and below.” This in turn supports the con-
tention that “there are no substantial data from epidemiological
studies to suggest that adverse health effects seen in laboratory
animals have occurred in human populations.”*®

Why this particular survey has been accepted when other
USSR and East European surveys are rejected is not explained.
Neither is it explained why the attention of readers is drawn
only to studies that found no effects when the summary men-
tioned as well studies that found effects. The Czechoslovakian
researcher presenting the summary, Jana Pazderova-Vejlup-
kova, had not observed differences in most health tests run on
exposed and unexposed radio station employees, but she did
find “a reliable difference in [the] variability of the response to
the glucose-tolerance test.” Another paper she mentioned re-
ported “no difference in the morphological character of len-
ticular opacities of exposed and unexposed populations of
men,” but the same paper offered “the view that long-term
exposure to microwaves at power densities below cataracto-
genic levels can accelerate the natural aging process of the
lens.” The selective use of data illustrated by these examples
hardly seems consistent with a final goal set out in the Paz-
derova-Vejlupkova paper: “My plea is for adherence to the
principle of objectivity.”*?

Admittedly the Bainbridge Island EIS is a particularly biased
document and could be dismissed if it had as quickly been
dismissed by the scientific community as McLaughlin’s radar
death article. But this has not happened. Critics of the way RF
bioeffects research has been conducted have offered com-
ments, but not the broader scientific community that wants the
public to accept its judgments about RF bioeffects.** While be-
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ing rigorous in its criteria for accepting effects or hazards, this
community has ignored its own ambivalence toward epidemio-
logical studies and the misuse of them by some of its members.
The result of this situation has been a further erosion of the
credibility of the scientific community, as viewed from the pub-
lic’s perspective.

Microwave Cataracts

Epidemiological studies and data on individual deaths are con-
troversial by nature; neither can be controlled easily, and
neither routinely leads to firm conclusions. The RF bioeffects
community is not alone in the problems it has had in dealing
with these aspects of science. But the bioetfects debate has not
been limited to the softer aspects of science. Controversy has
arisen over RF bioeffects that are known to exist, such as the RF
or, as it is more commonly called, the microwave cataract.

By the mid-1960s, it was commonly felt that the threshold for
cataract formation was about 100mW/cm?, a figure easily ex-
plained using standard thermal mechanisms: exposure at
100mW/cm? was known to cause heating, and the eye is known
to be particularly susceptible to overheating. The microwave
cataract came to be understood as a thermal injury that oc-
curred when the eye is exposed to thermal doses of RF
radiation.

Scientific opinion was not unanimous on this subject, how-
ever. Russell Carpenter discovered that a single 280mW/cm?
dose administered to rabbits for three minutes did not produce
cataracts. The same dose produced cataracts if administered
once daily for three or four consecutive days. It did not pro-
duce cataracts if the interval between exposures was extended
from daily to weekly, leading Carpenter to suggest that single
doses that were not cataractogenic (cataract producing) could
produce minor effects that could accumulate and lead to
cataract formation if sufficient recovery time were not allowed
between exposures. Put more simply, his experiments led to the
conclusion that cataracts might be a cumulative RF bioeffect.
Subsequent failure to find consistent correlations with tempera-
ture rise led to the further suggestion that nonthermal causes
might be involved as well.*!

Carpenter’s break with the thermal interpretation of micro-
wave cataracts met with opposition. In a review article pub-
lished in 1972, Michaelson criticized Carpenter’s use of the
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term cumulative. As far as Michaelson was concerned, cumula-
tive damage occurred only when each exposure produced ir-
reparable damage. Carpenter’s experiments suggested that the
damage was not irreparable since the rabbit’s eyes apparently
were able to return to normal in a few days, thus explaining the
absence of injury with the weekly exposure schedule.*? A year
later, in his review paper submitted to the 1973 Senate hear-
ings, Michaelson made this point more strongly: “It is utterly
incongruous that an important concept such as cumulative ef-
tfect of microwaves should be based on such scanty data. . . .
Any scientist can readily see how inappropriate it is to use such
inadequate data as a basis for any meaningful analysis.” As was
his custom Michaelson used the lack of convincing evidence as
grounds for total rejection: “Since it has not been conclusively
shown, the suggestion of cumulative effects of microwave expo-
sure is untenable.”*?

When Michaelson issued this assessment, more was at stake
than Carpenter’s cautious excursion into unorthodox thinking.
By the time of the second round of Senate hearings, Milton
Zaret had advanced a microwave cataract theory that not only
challenged orthodox thinking but opened the door to wide
criticism of prevailing RF bioeffects policy. In the minds of
some, Zaret’s views went beyond heterodoxy to heresy and had
to be treated accordingly.

The broad outline of Zaret’s microwave cataract theory is
fairly simple, if somewhat vague. In essence he has repeatedly
claimed that long-term, low-level exposure to RF radiation can
cause cataracts: “Chronic microwave cataract develops slowly
over a period measured in years and follows repeated irradia-
tion at nonthermal intensities; it presents clinically as a gradual
degradation of the lens capsule, without any evidence of burn,
and resembles a delayed radiational effect.”** The distin-
guishing feature of a chronic microwave cataract, in compari-
son to a thermal microwave cataract, is its location in the eye.
Thermal microwave cataracts form in the rear of the lens;
chronic (athermal) microwave cataracts, according to Zaret,
form in the capsule covering the rear of the lens. The posterior
lens capsule, Zaret argues, is gradually clouded by continuous
RF exposure, leading to the opacification that characterizes a
cataract. The opacification may, in Zaret’s view, eventually af-
fect the lens proper, but it begins in the capsule. This distin-
guishing place of origin, along with some knowledge of prior
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health, allows Zaret to recognize a cataract as a chronic micro-
wave cataract.

The response to Zaret’s microwave cataract theory was cool at
best, and as long as it was not taken seriously, no one seemed
particularly concerned. But as soon as his theory was cited as
evidence for low-level effects, it quickly became the target of
attack. An attempt by Leo Birenbaum in 1972 to use one of
Zaret’s eye surveys to question Michaelson’s contention that to
date there had been little information on injury brought forth
the familiar elaboration of the shortcomings of such surveys.*’
Two years later a concerted campaign to dismiss Zaret’s micro-
wave cataract theory was mounted following the publication of
a case study in which Zaret potentially linked cataracts in a fifty-
one-year-old woman to an allegedly faulty microwave oven.*®
The case study aroused particular concern in the industrial
sector of the RF bioeffects community, which at the time was
grappling with the problem of growing public distrust of RF
technology. The biased responses that followed again under-
mined the credibility of the scientific process.

Zaret’s 1974 report was severely criticized by Michaelson,
Raytheon spokesman John Osepchuk, Budd Appleton of the
air force, Russell Carpenter, and Harvard ophthalmologist
David Donaldson for suggesting that exposure at levels below
the ANSI standard could cause injury. “As to the amount of
radiation,” noted Donaldson, “the incident power is well within
the safe limits as specified by the ANSI C95 exposure stan-
dard.”*” Appleton was so convinced of the safety of the stan-
dard that he was not concerned even with faulty ovens: “Many
people in the United States have purchased microwave ovens;
many thousands of these appliances are now being used in
American homes. Probably some of them leak in excess of the
standard currently used. . . . There is mounting evidence that
the standard could safely be raised, and although there is not
much pressure to raise this standard, exposures in excess of it
are being viewed with progressively less alarm.”*® These argu-
ments had no bearing on Zaret’s arguments since he was in part
reporting the case as evidence for reconsidering the validity of
the ANSI standard. To reject his arguments on the basis of that
standard and not on the basis of scientific evidence represented
a classic exercise in circular reasoning.

The manner in which Zaret’s critics handled the scientific
arguments in the 1974 report was not much better. Rather than
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trying to understand the case as presented, the facts were dis-
torted and misrepresented in an effort to undermine the con-
nection to RF exposure. Thus, the phrase “her near vision was
becoming blurred [in 1961]” was rephrased by Michaelson and
Osepchuk as “blurred vision,” noting that this symptom ap-
peared five years before the patient had purchased her micro-
wave oven. The point of the critique based on the reworded
diagnosis was to suggest that cataracts could have been forming
in advance of the purchase of the oven. The point of the origi-
nal diagnosis, which Michaelson and Osepchuk ignored, was to
establish that the woman’s eyes were examined and reported to
be healthy in 1961 except for the very common condition of
nearsightedness.*?

Michaelson and Osepchuk also faulted Zaret for connecting
this case to RF exposure when he was certain that only one of
the cataracts was a microwave cataract: “It is incongruous for
the author to definitely state that there was a ‘microwave
cataract’ in the left eye, and for the right eye a microwave
cataract is presumptive. It seems obvious that, if this were in-
deed a radiant energy-induced cataract, both eyes without
question or neither eye would have had it, unless this particular
patient always checked her ‘leaky’ oven with one eye and not
the other.”” The logic of this critique is correct; the facts are
incorrect. If the patient had uniform exposure, then bilateral
cataracts would be expected; however, Zaret’s diagnosis of the
cataract in the right eye as presumptive in no way suggested
that it was not a microwave cataract. He simply did not know
whether it was or was not because the cataract had been re-
moved by another physician before Zaret examined the patient.
Thus he had to presume rather than conclude, a fact Michael-
son and Osepchuk ignored in their version of the case.

Similar biased analyses go hand in hand with legitimate res-
ervations throughout the remainder of the replies to Zaret’s
1974 report. Ultimately all of Zaret’s critics adopted the tradi-
tional position: none was sure what the cause of the cataracts
was, but each was sure that the oven was innocent. To ask that
scientists supposedly interested in RF bioeffects think further
about this case, especially in the light of the fact that cause
could not be assigned, was considered a heresy: “the cause and
effect relationship [Zaret described] is totally unfounded and
represents an erroneous and dangerous conclusion.” Zaret was
not given the benefit of the doubt even though he listed his
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diagnosis as an “impression” and not a “conclusion.” No one
was willing to take seriously the cautious assessment of New
York ophthalmologist George Merriam, which was mislead-
ingly said to oppose Zaret: “As you can appreciate, it is impos-
sible to say with absolute certainty that the case reported was or
was not due to microwave exposure.”?!

This conclusion can basically be applied to the general state
of Zaret’s microwave cataract theory. Claims are frequently
made that other physicians have looked at some of Zaret’s pa-
tients and been unable to see the so-called capsular and in-
cipient capsular cataracts. Such checks have never been run
under controlled conditions, and the results have not been pub-
lished. The negative results simply circulate as folklore among
those who are convinced that Zaret is wrong. The air force did
conduct an eye survey in the early 1970s, but the published
accounts of these studies, which claim no effects, are too vague
to allow them to be used for evidence.?® Zaret’s work has been
tested in the courts by lawyers®® but not in the laboratory by
scientists, a fact that compelled the authors of the Bainbridge
island EIS to conclude in the midst of their criticism of Zaret’s
work under journalistic coverage: “There is still no consensus
on the validity of Zaret’s theory.”®* Such consensus will not be
forthcoming until the biases against Zaret are dropped and his
work accepted or rejected on the basis of objective, scientific
analysis.

Polutics of Science

These instances of biases and inconsistencies reflect a deep-
seated problem that plays a major role in scientific develop-
ment: the politics of science. Scientists are not immune to social,
economic, and political pressures. Gaining support for re-
search, getting articles published, receiving promotions, getting
elected to important offices, being asked to advise on govern-
ment panels, to testify at hearings, or to consult on legal cases—
all of the activities of science other than working in the
laboratory and thinking—bring scientists face to face with
many different pressures. They must live up to the standards
set by peers, meet the expectations of employers, be able to gain
national and international respect, and so on. As long as scien-
tists and society take care to keep the larger system that sup-
ports science from influencing the way science is conducted,
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politicization is not a major problem. When care is not taken to
keep politics out of science, biases, inconsistencies, and other
detrimental consequences can result. Two additional examples
from RF bioeffects research illustrate how external pressure
can be brought to bear on science.

Long-Term, Low-Level Effects

In September 1978 Bill Guy of the University of Washington
signed a contract with the air force agreeing to plan a long-
term, low-level RF bioeffects experiment.55 Despite persistent
calls for such studies, none had previously been conducted in
the United States, leaving the air force in a difficult situation.
Radar installations are sources of long-term, low-level expo-
sure. By the late 1970s the public was more and more de-
manding that the air force explain how it could be sure that
its radar facilities were not hazardous if long-term, low-level
studies had not been conducted. In response the air force
made the decision to fund such a study and turned to Guy
for help.

The expense and uniqueness of the projected study placed
special demands on the scientific process. The full project,
from planning through experimentation to final reports, was
slated to run about six years and cost close to $2 million. Plans
called for running over thirty tests on 200 rats (100 exposed
and 100 control) from shortly after birth to death.’® Given the
limited resources available for RF bioeffects research, the likeli-
hood of a similar test being run in the near future was remote.
Therefore this experiment had to be as rigorous as possible and
above criticism if it were to be of any use. To spend this extraor-
dinary amount of money—ten times the amount for surveying
the health of the 4000 employees in the Moscow embassy study
or $10,000 per rat compared to $100 per State Department
employee—on an experiment that had flaws would have been a
tragic mistake.

By late 1979 Guy’s research team began reporting on the
experimental procedures that were to be adopted in the full
200-rat study (phase II). Their plans raised questions. It was
well known by this time, as Guy himself had argued, that behav-
ioral measures were the most sensitive indicators of RF bioef-
fects and yet he made no mention of behavioral measures when
he published a plan for the full study in the January issue of the
IEEE Proceedings. Since this article reportedly described all of
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the biological end points that would be used in phase 1I, the
conclusion seemed to follow that behavioral measures were be-
ing ignored.””

This omission troubled independent researcher Allan Frey,
who had been studying behavioral and neurological RF bioef-
fects for over twenty years. To find out more about Guy’s study,
Frey wrote to an official at the National Telecommunications
and Information Administration, Robert Frazier. As executive
secretary of ERMAC, Frazier was usually well informed on
current research developments. The information he sent in
reply did not mitigate Frey’s concerns. On June 9, 1980, Frey
responded with a detailed critique of the proposed long-term,
low-level study, calling into question the motivations of key
members of the RF bioeffects community.

Frey objected to more than the absence of behavioral tests;
he was concerned about the proposed use of pathogen-free
animals. A unique population would not allow extrapolation
“to the general population of rats, much less man.” He re-
garded the “minimum stress” argument used to justify the use
of pathogen-free animals as “a joke”: “Can they really believe
that a rat catching a cold, etc., is more stressful than technicians
repeatedly sticking needles into the animals to get blood sam-
ples?” Frey was not convinced that the frequency being used
was appropriate. And he felt that little would be learned about
two important measures, nervous system function and im-
munology. Most important he objected to the fact that the
strengths and weaknesses of Guy’s study had not been debated
by the scientific community: “Is there any wonder some mem-
bers of the media believe that there are conspiracies afoot?
Won’t our scientific community’s lack of protest be construed as
tacit complicity in a conspiracy? What can we as members of the
scientific community offer as a defense—the Nuremberg De-
fense? If so, we'll also (figuratively) hang!”%®

Such criticisms did not produce open debate; planning for
the full 200-rat study remained under the control of Guy’s lab
and his air force sponsors. But changes were made in the re-
search design as the study progressed. The request for pro-
posal issued by the air force prior to granting the contract for
the second experimental phase of the project listed behavior
and evaluation of the immune system as two “parameters to be
measured.”®® Both measures were included in the full study,
which began on September 1, 1980.
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Frey still had reservations. The behavioral study included in
the full experiment was an open-field test, a straightforward
measure of routine activity. Every six weeks the rats were to be
placed, one by one, in a cage designed to measure movement.
The cage was divided into squares, each with a photoelectric
detection system attached. As the rats moved from square to
square, they disturbed the photoelectric system. Each moni-
tored disturbance was fed into a computer and recorded as a
measure of the rat’s activity. Comparisons of the total move-
ments of exposed versus control rats during one three-minute
test session every six weeks formed the data that were used for
making judgments about possible behavioral effects.®

The addition of the open field test raised new concerns in
Frey’s mind. At an October 1982 conference I organized to
discuss the applicability of risk-benefit analysis to the RF bioef-
fects field, Frey argued that the open field test was one of the
least sensitive behavioral measures that could have been cho-
sen, a view shared by another conference participant, Rochelle
Medici, who specialized in studying behavioral effects. If this
were the case, then the questions about research ethics re-
mained. Was it unreasonable for the public to believe, Frey
asked, “that microwave bioeffects research is at present being
channeled to look in the wrong place for effects and . . . that the
decisions that have led to this state of affairs were not made in
the spirit of science?”®! Was politics entering into RF bioeffects
research?

Guy’s response to Frey did not resolve the ethical problems
raised. In denying that Frey’s criticisms had played a role in
shaping the final study, Guy stated that he “did not select the
endpoints” for his study. “These were selected in the . . . state-
ment of work contained in the Request for Proposals (RFP)
disseminated by the Air Force.” In other words Guy deflected
Frey’s criticism by shifting the responsibility for planning from
himself to his air force sponsors. In Frey’s view this did not
absolve Guy from responsibility. “Why,” Frey queried in a fol-
low-up comment, “did Guy take on a project which involved the
expenditure of approximately $1.5 million of public funds with
the known critical tests ruled out by the sponsor . . . ? Is this
science?”%?

Guy did not agree that known critical tests had been omitted
from his study. From his perspective “the behavioral endpoint
most sensitive to low level chronic microwave exposure, as re-
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ported by Professor Shandala, who is responsible for the Soviet
microwave exposure standard for the general population, was
incorporated into the research plan.”®® This claim is debatable.
There are significant differences between Guy’s work and the
experiments of his Soviet colleague.®* But even if this problem
were overlooked, Frey’s basic question still remained: Was it
appropriate for the agency seeking scientific advice to select the
end points that were used in the study?

The formative role the air force played in Guy’s study is not
an exception. During the Tri-Service era most decisions about
the future of RF bioeffects research were made by the military
or within contexts overseen by the military. Much the same
support structure was retained in the 1960s, adding the State
Department and intelligence communities. Even after the in-
jection of public interests in the late 1960s, the majority of sup-
port for RF bioeffects research still came from the military.
Throughout the 1970s approximately two of every three re-
search dollars spent on RF bioeffects research can be traced to
the navy, air force, or army.®® And with this support inevitably
came control.

Blood-Brain Barrier Effects
In 1975 Frey advanced the hypothesis that low-level RF expo-
sure (below 10mW/cm?) can disturb the barrier that regulates
the exchange of substances between the blood and brain tissue.
This blood-brain barrier is critical for keeping the brain’s envi-
ronment stable and operating normally. His hypothesis was
based on a deceptively simple experiment in which anes-
thetized rats were irradiated with low-level RF radiation (CW
and pulsed), injected with a fluorescein dye, and sacrificed. The
brains of the rats were then sectioned and examined under
ultraviolet light for fluorescence. Comparisons of exposed ver-
sus control rats turned up significantly more fluorescence in the
brain sections of the exposed rats, a result that led Frey to
conjecture that low-level RF exposure might cause the blood-
brain barrier to leak.%®

Additional work on this effect was soon carried out by other
researchers, and preliminary reports tentatively confirmed
Frey’s original hypothesis. A George Washington University
researcher, Ernest Albert, using horseradish-peroxidase pro-
tein tracer instead of fluorescein, found that 10mW/cm? radia-
tion caused increased barrier permeability in both rats and
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hamsters. Kenneth Oscar and Daryl Hawkins, two army bio-
medical researchers, used radioisotope techniques and came up
with similar results. Thus by mid-1977, the blood-brain barrier
effect had tentatively been confirmed through three fairly in-
dependent lines of research.®’

The reported discovery of this effect met with mixed reac-
tion. Basic research scientists, such as Frey and Albert, were
interested in the effect as a possible explanation for behavioral
effects. Frey was clearly searching for mechanisms to explain
behavioral effects when he began his work. However, from a
policy standpoint, barrier effects posed problems, particularly
if they occurred at exposure levels below 10mW/cm®. Changes
in the barrier, or in related phenomena such as blood flow in
the brain, as a result of exposure at a presumed safe level could
not be dismissed as trivial.

The process of assessing these consequences and deciding
what to do began in military circles. In April 1977 a secret
conference was held at the U.S. Naval Academy in Annapolis,
Maryland, to discuss “undesirable electromagnetic effects.” At
this conference a research team at Brooks Air Force Base in
Texas headed by James Merritt reported finding “significant
leakage of fluorescein into the brain substance” of rats after
they were exposed to a 50 millisecond dose of high-level RF
radiation. The brief, high-level exposure delivered enough en-
ergy to the brain, Merritt contended, “to increase brain tissue
temperatures significantly” and cause “behavioral and ana-
tomic changes.” Whether these tests were designed to replicate
any existing or projected exposure situations was not indicated
in the unclassified abstract of Merritt’s paper that was made
public.®®

Several months later Merritt reported on another aspect of
his work at a special session on the blood-brain barrier effect
convened during a symposium on the Biological Effects of
Electromagnetic Waves. In addition to his high-level experi-
ment, Merritt had also attempted to replicate the work of Frey
and Oscar and Hawkins. In both cases he failed to get similar
results. At low-level exposure his control and exposed animals
exhibited similar barrier leakage. The only differences Merritt
found were ones produced by heating test animals in an oven to
raise body temperature or after injecting the animals with a
substance (urea) known to produce a barrier effect. These re-
sults led him to conclude that Frey had probably seen a thermal
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effect on the blood-brain barrier produced by exposure levels
that were much higher than had been reported.®”

The conflicting negative and positive reports on low-level
barrier effects prompted the navy to convene a third confer-
ence to discuss this problem in October 1978. Once again an
effort was made to review all prior work for the purpose of
making decisions on the future of barrier research. All of the
usual participants were present—Frey, Albert, Oscar, Merritt,
and others who had conducted related research. The format
called for the presentation of papers, discussion, and then a
final summary by Don Justesen, a psychologist at a Kansas City
Veterans Administration hospital, who was given this impor-
tant task even though he personally had not done any blood-
brain barrier research. A year earlier Justesen had been asked
by a committee of the National Council on Radiation Protec-
tion, chaired by Guy, to prepare an analysis of the barrier liter-
ature to be used for deriving safety standards. He had also
inserted in a special issue of Radio Science, which he edited,
comments on papers given at a panel session on the barrier.
Now he was being asked to comment on yet another summary
effort, sponsored this time by the navy.”®

By this time Justesen had seen enough of Merritt’s work to
have serious reservations. Shortly after the October 1978 navy
conference, he subjected Merritt’s 1977 symposium paper,
which had been published in Radiation and Environmental Bio-
physics, to a careful reanalysis. He concluded that “there is some
discrepancy between your [Merritt’s| data and your interpreta-
tion of same.” Where Merritt had found no effects, Justesen
reanalyzed and found them. He also assembled evidence for
causal explanations that Merritt had passed over. These objec-
tions and others were carefully outlined in a three-page letter
written on January 30, 1979. At the time Justesen was under a
deadline to produce a review on the blood-brain barrier con-
troversy, forcing him to give Merritt a week to reply.”!

In theory Justesen’s critique of Merritt’s work left the con-
troversy unresolved. In practice, however, politics entered the
debate and attempted to resolve what science could not. Juste-
sen tempered his private criticisms considerably when he took
to print. In a comment on the 1977 symposium papers, which
finally found their way into print in late June 1979, Justesen
reported that Merritt had discovered his own mistakes, where-
upon he “reanalyzed his data via a powerful analysis-of-
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variance technique and . . . found reliable results.” The
reported reanalysis also led to several points of interest that
bore a remarkable similarity to Justesen’s own reanalysis sent to
Merritt in January 1979. A year later in a review of the blood-
brain barrier controversy, Justesen completely ignored the er-
rors in Merritt’s only published paper and presented his own
(Justesen’s) reinterpretations as though they were Merritt’s.
This was during the same period that Justesen was wondering
in private how Merritt was “going to handle the flat negative
conclusion in his abstract [of the 1977 paper] in light of the
positive findings obvious in his data.””?

Justesen was not alone in trying to brush aside the shortcom-
ings of Merritt’s work. The final report on the navy’s 1978
blood-brain barrier workshop summarized Merritt’s work in
two brief paragraphs. The first described his experiment. The
second noted the negative findings and added, “Merritt’s data
has [sic] since been analyzed by Justesen and the conclusions
are being restudied.””® More recently a review of blood-brain
barrier research prepared at the Stanford Research Institute
under an air force contract summarized Merritt’s article with-
out any mention of its shortcomings. The same work that Juste-
sen privately took apart piece by piece in his 1979 letter to
Merritt had quietly become an example of “more objective
and refined detection methods” than were found in Frey’s
experiments.”*

The objectives of the preferential treatment afforded not
only to Merritt’s work but to other studies that have cast doubt
on Frey’s initial experiments are clear. Justesen’s reanalysis en-
deavored to link the obvious barrier effects Merritt found to
thermal mechanisms. Presumably once ties to temperature ele-
vation in the brain were established, the hazards issue was re-
solved since heat stress was not considered an unusual problem.
Viewed from a thermal point of view and using Justesen’s esti-
mates, the thermal stresses produced were “no greater than
those produced in an animal by the stresses associated with
swimming, moderate fasting, learning to escape from an an-
noying stimulus, or being gentled in the hands of a human
being.”75 In essence, it was argued, thermal effects raised no
special safety problems. There was no reason to worry about
abnormal leakage through the blood-brain barrier if that leak-
age was caused by heating.
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The logic that lay behind this position rested on one debat-
able assumption—that RF heating is similar to other forms of
heating. By the late 1970s it was known that RF energy heats
tissues selectively and causes hot spots. The thermal conse-
quences of being exposed to an RF field and being gentled in a
hand are not the same. Thus the discovery of possible thermal
mechanisms to explain the blood-brain barrier effect was irrele-
vant to the central question being debated—the relevance of
the discovery of a barrier effect at low-level exposure. In addi-
tion it was not at all certain how short-term experiments related
to long-term exposure. Justesen felt that chronic exposure
posed no special problems, but he was not certain. As he wrote
Frey, “What will happen after continuous exposure over weeks
and months to fields that promote BBB/circulatory changes?
That is the big question. My head tells me not much will hap-
pen in the way of deleterious effects, but my gut tells me one
simply can’t speculate away an untested thesis.””

Such doubts notwithstanding, the blood-brain barrier
controversy was soon speculated away using untested theses.
Following the 1978 navy workshop the conclusions that sup-
posedly emerged from the presentations were summarized in a
final report. The different results reported by the participants
left no doubt “that from a scientific point of view, much more
research needs to be done to understand the structure and
function of the blood-brain barrier and to evaluate the implica-
tions that an increase in barrier permeability would evoke.”
The state of scientific knowledge was correctly assessed as in-
complete. The report then went on to draw a second conclu-
sion: “There appears to be no theoretical or experimental
evidence that low-level microwaves that do not raise the brain
temperature could be expected to affect the integrity of the
barrier.””” This second conclusion was the untested and also
misleading one. Despite claims to the contrary Frey’s work had
not been replicated by other researchers. It was not true, as the
final report claimed citing a 1977 publication, that “Oscar and
Hawkins were unable to replicate Frey’s results.””® Merritt had
not followed Frey’s quantification technique; he had used dif-
ferent techniques for measuring fluorescein leakage. And by
the time the workshop summary was submitted, Justesen had
already critiqued Merritt’s work. Moreover the interjection of
thermal reasoning into the second conclusion was irrelevant.
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Given the state of uncertainty that characterized blood-brain
barrier research in 1978, conclusive evidence either for or
against the effect could not have been assembled.

The purpose of the second, untested conclusion is more than
apparent from a third conclusion that appeared in the original
draft of the workshop summary: “Department of Defense
funding of research evaluating the effect of microwaves on the
blood-brain barrier should be of low priority.” This was the
justification used to curtail barrier research in the years to
come. This open announcement of policy broke with estab-
lished tradition, however. Most planning in the military is done
in closed meetings, and the results are usually not publicized.
The break with tradition was quickly recognized by one of
those reviewing the conference for the military, who wrote in
the margin of the draft version of the workshop summary: “do
we really want to say this?”’® Apparently they did not; the third
conclusion was omitted when the final report was submitted in
May 1979.

Frey tried to keep the scientific debate alive by continuing his
research and at every opportunity questioning the work of
others, an increasingly difficult task. When Justesen failed to
publicize his doubts widely, Frey brought the information to
the attention of the scientific community in a letter written for
publication in the Bioelectromagnetics Society’s Newsletter. The
Neuwsletter editor, Tom Rozzell, at first denied publication, argu-
ing that the piece Frey had submitted was too long. Later he
rescinded this decision and allowed the publication to go for-
ward. At the same time, as an official at the Office of Naval
Research, Rozzell found himself in the position of informing
Frey that his research contract with the navy was to be ter-
minated. In brief, while Rozzell was fostering scientific debate
through the Newsletter, he was also restricting it by helping to
control the flow of vital military research funds.?°

One year later, in October 1981, Frey ran up against another
obstacle when the editor of the Bioelectromagnetics Society’s
Journal and navy employee, Elliot Postow, refused to publish a
paper investigating the effects of RF radiation on the blood-
vitreous-humor barrier in the eye. The justifications Postow
used were one equivocal negative review by Justesen (Russell
Carpenter had submitted a favorable review) and his own ob-
jections to the “tongue lashing” Frey had given Spackman,
Preston, and Merritt.®! The frank and open criticism that had
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become a characteristic of Frey’s publications over the years did
not fit with the conventional and conservative style that had
come to dominate RF bioeffects research. Frey was not playing
the research game according to the rules.

Ramifications

The attempts to limit the circulation of Frey’s ideas and other
potentially controversial aspects of RF bioeffects research have
worked to the disadvantage of both science and policy. In re-
tusing to air its own internal disagreements in public, the estab-
lishment that controls RF bioeffects research has misled the
public and researchers. When criticized by Frey for not point-
ing out weaknesses in Merritt’s work, two researchers who re-
cently published a survey of the state of BBB research could
only reply: “No further details [on the statistical inaccuracies in
Merritt’s work] were included in the reports we read, and so we
left it to the reader to decide the significance of their results,
since we could not elaborate.” Had Justesen and others been as
open in their critique of Merritt’s work as they had been in
rejecting Frey, this would not have been the case. The same
reviewers also claimed that they were not aware of Frey’s own
criticisms of that work because the latter had not been pub-
lished in the scientific literature, a shortcoming that was cer-
tainly not the result of Frey’s unwillingness to debate the issues
in print.??

Policy deliberations too have been hampered by the politici-
zation of RF bioeffects research and by the biases and inconsis-
tencies discussed earlier. The knowledge that key decisions on
such research have been influenced by persons with vested in-
terests in technological expansion raises questions about the
legitimacy of the research. Once the objectivity of science is
thrown into doubt, its utility in policymaking is destroyed.

The destructive consequences of politicizing science are well
known. Charles Stsskind fully understood what could happen
when he agued in 1968, “The lesson is that we must evolve
methods of managing and coordinating research without in-
hibiting the investigator’s freedom.” He and his colleagues
knew that “you must have independent research if you expect
to get results that can be believed.”®® But despite such warnings
politics and science have become intertwined in the microwave
debate. The scientific community has allowed social, economic,
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and political pressures to influence its activities, thereby de-
stroying the credibility of its product. With the undermining of
the credibility of science, the second avenue for resolving the
microwave debate (government being the first) became impass-
able. And perhaps as important the glaring inconsistencies that
have emerged over time have brought the mass media and the
public into the microwave debate.



8

Mass Media and the Public

What must the press do to get the truth out to the public about low-
level radiation? Well, we simply have to keep digging; check, double-
check, and if possible triple-check every press release, tip, and press
briefing; remain always suspicious of authority, and never lose sight
of that old Latin admonition, Illigitimati non carborundum—don’t let
the bastards wear you down.—William Hines, Annals of the New York
Academy of Sciences (1979)

Some scientists and policymakers who have had to defend past
policy decisions during the course of the microwave debate argue
that the debate itself was started by and has been kept alive by
the mass media and their readers.' There is some truth to this
argument. Had the press not discovered and publicized the GE
television set incident, there is no guarantee that Congress
would have acted. Press stories about defective microwave
ovens played a crucial role in bringing RF technology under the
radiation control umbrella. Coverage of the Moscow embassy
radiation problem played a key role in stirring up public
interest.

It has also been argued that the main motivation for publiciz-
ing the microwave debate has been economic; the microwave
story sells newspapers. Again there is some truth to this argu-
ment. Popular writers have used the microwave story to sell
copy. But there are also more fundamental reasons that ac-
count for mass media involvement in the debate. As a manag-
ing editor of the Eugene, Oregon, Register-Guard explained to
readers when defending his decision to print a series of stories
about a microwave signal discovered in late 1977:
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If the possibility exists—and some researchers believe it does—that
microwave radiation beamed at us constantly by radar, broadcast
transmitters, telephone relays, satellites, power lines, microwave
ovens, CB radios, and other sources is harmful, then no newspaper
with any backbone at all is going to sit silently by when a strange,
seemingly powerful, radio signal is detected by a group of concerned
engineers, physicists and technicians whose credentials are valid.

Believing that “an informed public will respond actively and
intelligently to community problems and concerns,” the Regis-
ter-Guard, along with other major newspapers in the area, took
on the task of educating the public about the mysterious signal
and its possible impact on public health.?

Similar decisions have been made by other editors and pro-
ducers. Over the past decade the mass media have covered
hundreds of stories and generated thousands of articles, re-
ports, and programs on RF bioeffects. Their objective has been
to provide information; their justification, to ensure that the
public knows.

Public Discovery of the RF Bioeffects Problem

Events of the late 1960s sharply recast the background against
which reports on RF bioeffects were judged. When journalists
covered the RF bioeffects story in the late 1950s, concern was
being raised mostly by the military over the possibility of future
problems. With the exception of a few extraordinary cases,
such as the one reported radar death, no large-scale current
problems seemed to exist. When journalists covered RF bioef-
fects in the late 1960s, the focus of concern had shifted to
current problems. Even if no one had been injured, X-ray—
emitting television sets were in homes, and some microwave
ovens in operation had been found to be leaking more than the
commonly accepted safe levels of RF radiation.

The immediacy of the RF bioeffects problem by the late
1960s is more than apparent in the headlines that brought the
defective television sets and leaking microwave ovens to the
public’s attention. The actions reported were current: “General
Electric will modify 90,000 large color television sets against
possible x-radiation leaks.” The terms health hazard and peril
became common in all reports. Most important there began to
develop the feeling that those in charge in industry and govern-
ment had not acted with complete responsibility, forcing GE,
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for example, to defend its “failure to warn TV owners of radia-
tion peril.”*

Mild criticism of government and industrial actions con-
tinued into the 1970s, coming to an initial critical point in 1973
when Consumers Union reported to its readers that “micro-
wave ovens . . . leaked radiation at levels we can’t be sure are
harmless.” Uncertainty in this case prompted CU to stamp “not
recommended” on its microwave oven report.’ Although
spokesmen from the microwave oven manufacturing commu-
nity were and have continued to be critical of CU’s report, there
were good reasons for considering it responsible. Throughout
the early 1970s many respected scientists and government
officials argued that too little was known about RF bioeffects to
reach definite conclusions about safety. CU simply repeated
this claim and urged caution: “Until much more evidence is
available regarding the safety of low-level microwave radiation,
we do not feel we could consider a microwave oven acceptable,
unless there is no radiation leakage detectable.”® Given the legal
ramifications of an endorsement and the subsequent discovery
of hazards, it is not difficult to understand why CU adopted a
cautious stand. If its readers wanted to conclude otherwise,
they were free to do so, using the information contained in the
report.

Such caution was not limited to CU or microwave ovens.
Beginning in 1971 Washington Post writer Jack Anderson at-
tempted to alert the public to possible RF problems in the mili-
tary sphere. A March 1971 story—“Spy Plane Problem”—in
his nationally syndicated column claimed that the air force’s
new EC-121 spy planes were “so loaded with electronic gear
that the microwave radiation may be causing eye damage.” His
source for this story was a Public Health Service study of sixty-
four crew men who worked aboard the planes.” One month
later Anderson relayed a stern warning on the possible danger
of microwave cataracts given by Milton Zaret at a meeting of
the IEEE. Again connections were made to the EC-121 spy
planes.® Two months later a new dimension was added to these
reports when Anderson learned that a military official re-
portedly had been silenced by the air force for speaking up too
strongly in public about the possibility of RF hazards. Although
Anderson did not suggest a major cover-up, the article cer-
tainly raised suspicions.?

Over the next few years Anderson discovered additional sus-
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picious information. In November 1972 he wrote that the navy
was subjecting fifty volunteers to potentially dangerous levels of
microwave radiation in an effort to learn more about possible
effects. The same article reported that Congressman John
Moss of California had learned that microwaves were causing
eye problems among air-traffic controllers.'” By March 10,
1973, the pale of suspicion had spread to the last untouched
area of the RF establishment, the research community. Senator
John Tunney, who had recently sponsored hearings on the
radiation problem, was reportedly so dissatisfied with some of
the testimony presented that he launched an investigation into
“the supposed ‘objectivity’ of certain microwave scientists who
have received high pay as consultants for industry.”"!

Two months later Anderson dug up new information that
linked microwaves to the cloak-and-dagger activities of the
world of international spying: “American intelligence agencies
are perfecting bizarre surveillance devices which make James
Bond’s gadgets look Victorian.” The list of weapons in the new
counterintelligence arsenal included laser guns, infrared
cameras, and microwave bugging devices. This added source
of “electronic smog” threatened to ruin “the eyes of spies,
Communist diplomats, and innocent citizens who just happen
to be in or near the rooms when the hazardous rays are
unleashed.”'?

Anderson next wrote that the Soviet Union had been using
such equipment to spy on the U.S. embassy in Moscow since the
early 1960s. The RF device they used was said to be a pulsed
microwave beam directed at the embassy from a nearby build-
ing. Anderson also learned that the CIA and State Department
were concerned enough about the problem to have instituted a
secret research project—Pandora—to study the biological ef-
fects of the microwaves being beamed at the embassy. Al-
though the reason for irradiating the embassy was not known,
speculations within government circles supposedly pointed to
brainwashing as one possibility. If embassy employees could be
aftected psychologically by a low-power microwave beam, one
well below the U.S. standard, the radiation of the embassy was
no trivial matter. Fortunately, according to Anderson’s report,
Pandora’s experiments failed to uncover any biological effects
and so were terminated. “As yet,” Anderson noted, “there is no
conclusive proof that low-level radiation is harmful.”*?

With Anderson’s coverage of the Moscow embassy—Project
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Pandora story, the major elements of the cover-up-conspiracy
theory that would shortly capture the attention of the media
had been made public. Industry had been implicated in the
manufacture of potentially hazardous electronic products and
shown to have mixed loyalties when it came to public protec-
tion. Government officials appeared concerned by the RF
bioeffects problem but ineffective in dealing with it. Military
planners were thought to be aware of potential hazards and
unwilling to deal with them openly. Research scientists had
been accused of sacrificing scientific objectivity for consulting
fees. All of the pieces of a first-rate cover-up story were in
place; however, none of these pieces captured the large
amounts of public attention needed to make the RF bioeffects
problem into one of national or international dimensions. For
this, one more critical ingredient was needed, the full public
disclosure of the Moscow embassy problem, which occurred in
early February 1976, following the State Department’s decision
to install aluminum screening in the windows of the embassy as
a protective measure against possible adverse health effects.
The extraordinary step of installing screens in the middle of a
Moscow winter made it impossible to keep the signal problem
secret any longer.

Public Disclosure of the Moscow Signal

On February 4, 1976, the U.S. ambassador to Moscow, Walter
Stoessel, called and then cancelled a special staff briefing to
inform embassy employees about the Moscow signal and the
measures being taken to protect against possible health haz-
ards. The unusual step of cancelling a special briefing set the
rumor mills within the Moscow compound in operation. By late
afternoon the next day Stoessel urgently requested permission
from his superiors in Washington to go ahead with the briefing,
noting that the “questioning and speculation within the em-
bassy as [a] result [of] calling [the] briefing and then cancelling
[it] without explanation continue to grow. Some employees are
beginning to focus on possible environmental health problems.
For example, one officer informed admin[istrative] counselor
this afternoon that if [the] situation [is] not explained soon, he
would have no alternative to requesting immediate transfer.”
Stoessel recognized “that briefing in any form raises [the] risk
of leaks to [the] press” but saw no alternative.'® Aluminum
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screening, staplers, tin snips, measuring tapes, and razor knives
had been shipped to Moscow and were already a source of local
gossip.

News of the discontent caused by the cancelled briefing
prompted Stoessel’s superiors in Washington to grant him im-
mediate permission to inform embassy employees about the
microwaves. He was told to stress in the briefings the “impor-
tance of avoiding press stories at this critical juncture.” Employ-
ees were to be informed that the problem was on the “way to
solution but that speculation about it in the press might undo
the solution.”'®

Despite the warnings, which were relayed to embassy em-
ployees when the briefings finally were held on February 6,
news of the microwave bombardment became public within a
few hours of the first briefing sessions. Late that evening Stoes-
sel sent another urgent wire to Washington warning his
superiors that “Robert Toth, Moscow correspondent for Los
Angeles Times, called me at 11:15 P.M. to say that he had ‘full
story’ on embassy briefing conducted today, February 6. He is
filing story tonight.”®

Toth’s story appeared on the first page of the Saturday
morning edition of the Los Angeles Times under the headline:
“Radiation hazard seen in Moscow embassy bugging: U.S. am-
bassador reportedly warns his staff in secret briefing, offers
opportunity to transfer.” The next day the Washington Star
carried details on the briefings. By Monday, February 9,
news of the Moscow signal was featured in most major U.S.
newspapers.

The State Department did little to clarify the Moscow signal
problem, even when it became a matter of public information.
At a Monday morning briefing a State Department spokesman
told the press that he was not able to comment on reports about
the embassy situation “because a decision is [sic] made that we
are not going to comment on them.”!” On Wednesday a
briefing revealed that the embassy doctor, Colonel Arnold
Johnson, had met with “members of the American community”
in Moscow and “assured them that they had not been exposed
to any health hazards.”’® The next day Secretary of State
Henry Kissinger provided what became the official reason for
the silence: the matter was one “of great delicacy which has
many ramifications” and therefore could not be dealt with
openly.'®
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The lack of official information did not stop stories from
circulating in the press about possible health effects being expe-
rienced by embassy personnel. The Boston Globe reported that
Ambassador Stoessel was suffering from a blood ailment that
was possibly aggravated, if not caused, by the microwave radia-
tion.?” Next it was learned (as Jack Anderson had already re-
ported) that the State Department had known about the
radiation for fifteen years but had not told the Moscow staff
about it. Details on Pandora also started to make their way into
the public sector, largely through the articles of Associated
Press writer Barton Reppert.?' In April news surfaced about
the planned health survey of all present and past employees in
Moscow, presumably for the purpose of demonstrating that no
problems existed.?* A few weeks later information from secret
sources revealed that two children of embassy employees had
been sent back to the United States for tests relating to blood
disorders.?® Even without detailed information from official
briefings, the press was able to uncover and present to the
public an account of related events.

As this information slowly trickled out, the State Department
tried to retain the overall general impression that the problem
was under control. When events emerged that seemed to sug-
gest that the situation was not under control—for example,
when it became known in late February that unusual steps had
been and were being taken to strengthen the medical staff in
Moscow—the State Department simply returned to the general
impression to explain what was going on.

bQ. Are you prepared today to tell us what those ramifications might
e’

. No, I am not.

. Why are you not telling us?

. Because I am not able to expand on what the Secretary said.

. Why not?

. Because it is a matter of great delicacy.

. What is the delicacy?

. If nobody is sick, why is it a matter of great delicacy?

PO PO PO >

Decause it has many ramificailons—has more than one ramifica-
tion.

Q. Well, aren’t you really putting us into a squirrel cage on this issue?
Isn’t it the intent . . .
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A. No, I am not putting you into a squirrel’s cage. You may be enter-
ing it by yourself, but I don’t think I am.

Q. Well, no. We talk about a matter of great delicacy, and then you
turn around and talk about ramifications. When we ask you about
ramifications, you talk about delicacy. Is this the way to handie the
American public??*

Apart from the obvious element of obfuscation inherent in
the official responses to reporters’ questions, the official story
proved frustrating to outsiders because it did not make sense.
The public was being asked to believe that the overwhelming
concern was the health and welfare of the State Department
and other personnel in Moscow. Consonant with this concern
the State Department “made unilateral efforts to reduce any
dangers.”** But what dangers were there to reduce? According
to the official account given to embassy employees, after the
pressure of press speculation demanded that more information
be made available to the staff in Moscow, the precautionary
measures had been taken “as soon as it was realized that the
duration and intensity of the new signal turned on in 1975
could be further increased because of the new Soviet installa-
tions.”?® In other words the unprecedented steps taken in Feb-
ruary 1976 were designed to protect employees from a future
situation that might exist, not from a present danger that did
exist. But this benign reading of the situation did not square
with the facts.

It is true that changes in the Moscow signal beginning as
early as 1973 ultimately brought the signal problem to a climax.
In January 1973, after about a decade of irradiation by the
original signal (called TUMS—technically unidentified Moscow
signal), a second signal was picked up. Dubbed MUTS (a varia-
tion of TUMS) this second signal was observed only until
March 1973 and then disappeared. It reappeared briefly in
February 1974, by which time intelligence sources indicated
that the Soviets were constructing special facilities on a building
across the street from the embassy to house MUTS. This con-
struction project was carefully monitored and pictures of the
additions regularly sent back to the United States (figure 6).%
In May 1975 MUTS reappeared on a regular basis and was
joined in October 1975 by a second beam, MUTS-2, located on
the top of a building south of the embassy.”® This sequence of
events led the State Department to send a special delegation to
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Figure 6

The suspected source of the Moscow signal. From documents released
under Freedom of Information requests, USSD MW 11, no. 74 (June 19,
1973).

Moscow in early 1976 to negotiate with the Soviet Union in an
effort to get MUTS turned off (TUMS was turned off on May
26, 1975).

The State Department’s actions unquestionably were moti-
vated by concern over the MU'T’s characteristics, not its power
level. MUTS, even when MUTS-1 and MUTS-2 were operating
in tandem, was not appreciably more powerful than TUMS.
Both were regularly monitored in the low pW/cm? range—on
an average between 2 and 10 pW/cm? But MUTS was more
complex than TUMS, and it is this fact that must have been the
most troublesome. The State Department, noted one secret
cable, was “especially interested in changes” not only in “signal
level” but in “composition or operating mode” as well.*?

The fact that the State Department was more concerned with
MUTS’s “composition and operating mode” than its strength
suggests that health concerns probably were not the main rea-
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son for opening negotiations in an effort to get it turned off.
Persons such as Herb Pollack and Sam Koslov, who headed the
State Department’s negotiating team in Moscow and regularly
advised the State Department on this matter, did not believe
that exposure to very low level RF energy was hazardous. They
could not have argued otherwise if they took their own charac-
terizations of the results of Pandora and the Moscow Viral
Study seriously. If MUTS presented a new situation, it had to
be for very specific and subtle reasons that rested on the unique
modulation and composition of this signal.

A belief in special biological effects stemming from specific
modulations was not out of the question. Researchers had
known since the early 1970s that a properly modulated signal
could interfere with normal brain activity.>® This notion from
time to time was picked up and expanded into various mind-
control hypotheses, one of which was making its rounds in
government circles at the time the Moscow embassy crisis was
being discussed by the press. But there is no evidence to suggest
that these hypotheses were taken seriously. In fact, the general
tenor of opinion seems to have been just the opposite. When
congressional researcher Chris Dodge sent one bunch of mind-
control papers to Herb Pollack, he appended the note: “An-
other series for your ‘horror’ folder.”®! Such an attitude, if it
prevailed widely, was hardly the basis for launching a serious
protest on health grounds.

But if not for health reasons, why then did MUTS create
such a stir? The only other plausible explanation for the actions
taken in late 1975 and early 1976 would be a concern over
possible advances in Soviet espionage technology. If MUTS was
not designed to affect the health of U.S. employees, then its
most likely purpose would be to gather intelligence or block
intelligence gathering.

Advances in intelligence gathering (or jamming) capability
by an opposing power is a delicate matter with many ramifica-
tions. It is delicate because a country engaged in the same or
similar activities cannot always protest an opponent’s actions
openly. There are many ramifications because in the world of
international spying, every move has many interpretations and
many possible countermoves. This being the case, the United
States apparently decided to use the health issue as an excuse
for protesting MUTS during the official negotiations that got
underway in late January 1976. To this end Herb Pollack ar-
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rived in Moscow with a copy of a paper on effects of radiation.
It was understood that if necessary the “environmental/health
agreements” being negotiated between the United States and
USSR would be used as a “cover to explain the presence of the
delegation.”??

Protesting MUTS on health grounds could not have been a
simple task for the U.S. negotiating team. Its members could
have argued that the Soviet Union should not bombard U.S.
personnel with radiation levels that approached and occa-
sionally exceeded their most conservative exposure standard
(10uW/cm?). But the Soviets could easily have countered that
the United States had no right protesting a signal approxi-
mately 1000 times below the commonly accepted U.S. exposure
standard (10mW/cm?®) and therefore harmless by U.S. safety
criteria.

How the United States negotiated its way around this appar-
ent contradiction has not been made public. Whatever the strat-
egy used, it came close to working. Just as the State Department
was about to install the screening in the embassy windows, Am-
bassador Stoessel received a telegram from Washington telling
him not to hold the briefing scheduled for the morning of
February 5: “Do not repeat not proceed to brief Embassy or
take other contemplated actions for the moment. There may
have been a break which we will inform you of by sep[arate]
tel[egram] ASAP. The purpose of this message is to emphasize
that there be no repeat no briefing until further notice.”*® The
order to cancel arrived in time to prevent the briefing from
being held but not to stop the announcement of the briefing.

Rumors and speculations spread rapidly. When the story
made its way into the press, the State Department had to ad-
vance some explanation for the screens and negotiations. The
explanation advanced was the same contradictory one used to
try to get the signal turned off: concern over health. Rather
than opening the delicate issue of intelligence gathering, it was
decided to explain the protest action as a conservative move to
ensure the future health of embassy employees. This is one
conjecture based on the limited documentation made public.

From the State Department’s perspective, the conservative
approach to the signal problem seemed eminently reasonable;
from the employees’ perspective it did not. If there were
enough concern to conduct secret research projects in the past,
to survey employee medical records, to send a medical techni-
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cian to Moscow to conduct blood tests, to put screens in the
embassy windows in winter, and to send a special team to Mos-
cow to demand that MUTS be turned off, then it seemed clear
that the State Department and its doctors were not sure and
therefore could not say with such confidence that there were no
problems. The State Department’s deeds and words did not
square, at least not from the perspective of those subjected to
MUTS. As a result the assurances of safety and concern for the
health and welfare of State Department and other personnel
in Moscow were not accepted. The press, acting for the pub-
lic, and the employees themselves wanted evidence, not bland
assurances.

In late February the State Department attempted to meet the
demand for more evidence by instituting a health survey pro-
gram. This was not the first such program undertaken. For
many years Herb Pollack had routinely monitored the health of
embassy employees and reportedly found nothing.** But his
surveys were not controlled and had not been assembled in a
form that could be made public. Hence the State Department
had to pick up where it left off in the mid-1960s, beginning
with a new series of blood tests. When these tests turned up
unexplainable changes in white blood counts—the changes
were later attributed to viral contaminants in the drinking
water*>—the decision was made to expand the health survey
program by undertaking “an epidemiological study of all em-
ployees with Moscow service.”?®

By mid-March the State Department had approved plans for
a broad epidemiological study and begun the task of assem-
bling a list of personnel who had served in Moscow. Some
thought was given to having the Naval Medical Research and
Development Command survey medical records and assemble
the needed medical data, but this plan was soon abandoned. It
was felt that “having such a survey study undertaken by a non-
government agency would sanitize it from obvious questions of
bias.”*” Eventually the person saddled with the task of provid-
ing an unbiased, rigorous assessment of the hazards and safety
issue was Abraham Lillienfeld of Johns Hopkins University.>®

Announcement of the Johns Hopkins study in July 1976
took some of the pressure off the State Department, directing
attention away from present problems and toward the possibil-
ity of future solutions. In addition as the give-and-take process
of press discovery followed by State Department reply con-
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tinued, other potential controversies were temporarily set
aside. RF radiation was discounted as a cause of altered blood
counts in Moscow employees because it did not correlate with
actual exposure. Employees who were not regularly exposed to
the Moscow signal reportedly experienced the same blood ab-
normalities as exposed workers. Two special cases of abnormal
blood counts experienced by young girls who lived with their
parents in Moscow were studied in Washington and eventually
attributed to other causes. Grumbling in Congress, mostly by
Senator Robert Dole, was countered with personal letters and
briefings. Questions raised by the union representing the em-
ployees, the American Foreign Service Association, were an-
swered and more information supplied whenever possible.
Explanations were given for Pandora and the Moscow Viral
Study when they were uncovered and widely reported in the
press. With the laying to rest of these and other problems,
the State Department was able to dampen some of the
speculation.?

Had the give-and-take process been allowed to continue
without additional pressures, the Moscow embassy problem
might have been forgotten by the press and public. But late in
1976 a new blast emerged from the press that threatened to
rekindle the entire controversy and spread it even more widely.
Science writer Paul Brodeur published two long background
articles on the microwave debate in the December issues of the
New Yorker.*® These articles picked up on the cover-up-conspir-
acy theory first tentatively suggested by Jack Anderson in the
early 1970s and developed it into a skillfully argued, exten-
sively documented thesis. The view others had cautiously sug-
gested on the basis of interviews and superficial reading,
Brodeur now attempted to prove using primary sources from
the microwave debate itself. A little more than a year later he
ensured that his thesis would not be forgotten by turning the
articles into a sensational and controversial book, The Zapping of
America.*!

Spreading the Cover-up Story

Brodeur’s first reports on the microwave debate in the New
Yorker had their desired effect. Cover-up was clearly on the
minds of members of the Senate Commerce Committee when
they opened a third set of hearings on the radiation problem in
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June 1977. They asked detailed questions about Project Pan-
dora and the Moscow Viral Study. The contradictions inherent
in the pleas for more research dollars versus assurances of
safety were openly posed to members of the scientific commu-
nity. The heads of government agencies were called on to ac-
count for past actions and inaction. In the wake of the recently
disclosed information, constituents were putting pressure on
Congress, and Congress put pressure on its witnesses. Secret
files were opened—some of them missing key pieces of evi-
dence—in an effort to learn whether Congress as well as the
public had been misled by false assessments of safe levels of
exposure.*?

By summer 1977 news of the electronic smog that was re-
portedly blanketing the nation was featured on CBS’s “60 Min-
utes.” Beginning with the views of critic Milton Zaret, host Mike
Wallace spent twenty minutes alerting the public to the possible
dangers of microwaves. Viewers were told by military and in-
dustrial spokespersons that “we’ve been living” with RF radia-
tion “for a long time, but we have seen no pattern” of injury
occurring. They were also told by critics about the State Depart-
ment’s failure to notify employees about the Moscow embassy
problem, about a study of seventy former EC-121 radar men
that turned up twelve with cataracts, and about the “billions
and billions of dollars” that would be required to bring existing
radar emissions “down to a safe standard.”*?

Interest in the RF bioeffects problem grew even more in
1978 when The Zapping of America was published. Brodeur’s
book, subtitled, Microwaves, Their Deadly Risk, and the Cover-Up,
was packaged to sell. Readers entered the RF bioeffects con-
troversy through this warning on the dust jacket: “Microwave
radiation can blind you, alter your behavior, cause genetic dam-
age, even kill you. The risks have been hidden from you by the
Pentagon, the State Department, and the electronics industry.
With this book the microwave cover-up is ended.” If this assess-
ment were correct, then the RF bioeffects story was one that
demanded major attention. Newspapers around the country,
television and radio stations, magazines—in brief, the mass
media in general—accordingly gave the RF bioeffects story the
attention they thought it deserved.

Reaction to Brodeur’s cover-up thesis was radically divided.
Washington Post reporter Stephen Rosenfeld called the articles
“stunning” and claimed “they’ll leave you sick with rage.”**
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Others who also found the cover-up thesis compelling charac-
terized the book as a “literate report on a proliferating threat
to life,” “heroic investigative reporting,” “skillful work,” and
“an invaluable source book for any group concerned with our
environment.”*’

For the persons of this persuasion, The Zapping of America
rapidly became the source concerned citizens were encouraged
to read first. It was looked at as the first reliable and balanced
account of a cover-up-conspiracy that unquestionably existed.
As Saturday Review critic Robert Claiborne commented, “Unlike
some other writers on environmental hazards, he hardly ever
tries to make rhetorical points by going beyond the facts.
Where the evidence is conclusive, he says so; where it isn’t, he
doesn’t pretend otherwise. (As regards the cover-up, no pre-
tense is necessary; the evidence is conclusive beyond a rea-
sonable doubt.)”*® Brodeur’s supporters had little doubt that
The Zapping of America met the criteria of responsible journal-
ism. It aggressively fostered the public’s right to know.

Brodeur’s critics, while as adamant in damning the thesis as
supporters were in praising it, did not fully vent their views in
published reviews. One member of IEEE’s Committee on Man
and Radiation (COMAR) wrote a stinging but not particularly
accurate critique of the New Yorker articles, which circulated in
manuscript under the committee’s name. A copy of this cri-
tique made its way to the 1977 Commerce Committee hearings
and was offered for publication in the official transcripts; the
offer was not accepted.*” Another copy was sent to Microwaves
to bring to the attention of the editor, who had just written a
tavorable review of Brodeur’s articles, another point of view.
Again the critique was not published.*® A third copy found its
way to the Energy Department, which at the time was funding
RF bioeffects research. This fact was brought to the attention of
Allan Frey, who had incorrectly been implicated in the review
as one of Brodeur’s informants. Further the review grossly mis-
represented Frey’s research. At that time Frey had a bioeffects
research contract application pending at the Energy Depart-
ment so he wrote to IEEE asking that it investigate the ethical
conduct of COMAR. IEEE did not intervene, choosing to stick
to technical matters and to ignore professional conduct.*?
Edited versions of the critique were sent to the New Yorker and
IEEE’s quasi-popular journal, Spectrum, but no publication fol-
lowed. Spectrum’s editors eventually published a review of
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Brodeur’s work, but not the highly critical one first offered for
the public record in June 1977. Instead they waited until the
book itself appeared and then printed a more cautious, al-
though still negative, review, written by two scientists, one of
whom also happened to be a COMAR member. The review was
not, however, published under COMAR’s name.""

During 1978 other negative reviews appeared, most of them
cautious. Reviewers doubted that cover-up was the proper term
to use for describing past actions, but they did not maintain that
all past actions were above criticism. One industrial spokesman
attempted to get around the cover-up issue by transferring
blame from a presumed willfully negligent corporate-military
structure to an unconsciously negligent government bureau-
cracy: “The examples he [Brodeur] gives in the book of re-
puted cover-ups can be traced more readily to the general
bungling and bureaucracy which we’ve come to know and love
in our government, rather than to any conspiracy.””' Another
reviewer, while praising Brodeur for drawing “attention to
some important issues,” doubted that the overall tone of the
book would lead to constructive public debate in the long run.
Objections were raised about the style of writing, the lack of
documentation, the one-sided reporting, the obvious attempt
to exploit public fears, the use of unfounded innuendos, and
the neglect of conflicting data, but no systematic, point-by-point
refutation of Brodeur’s thesis ever appeared in print.””

If Brodeur’s critics have been reserved in their response for
the most part, his supporters have not. Since December 1977
no part of the mass media has failed to get involved. Newspa-
pers began to run general stories on the RF problem even
before The Zapping of America appeared. A Knight News wire
feature in February 1977 was entitled “Microwave Effects
Worry Some Scientists.” A similarly titled two-part series by
Stephen Lynton appeared in the Washington Post in July. The
Philadelphia Inquirer included a long piece on potential micro-
wave dangers in September 1977, illustrated with a suggestive
confrontation between two of the field’s leading scientists
(figure 7). The following April the Eugene Register-Guard ran a
six-part abridgement of Brodeur’s book as part of its coverage
of the mystery signal controversy. The book was said to have
“become the touchstone for a growing body of scientists and
environmentalists concerned about the effects of ‘electronic

smog.’ »52
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Debating the Microwave Danger
Some scientists believe the threat is small; others, including the Russians,
believe it may be grave. Do they know something we don't?

Figure 7
Ilustration from the Philadelphia Inquirer, September 18, 1977. Reprinted
with permission.

Magazine editors began covering the microwave controversy
shortly after Brodeur’s book appeared. People Magazine fea-
tured a question-and-answer interview in its January 30, 1978,
edition. New Tumes ran an interview-report two months later
entitled “The Air Pollution You Can’t See.” Newsweek reported
on “The Zap Flap” in July, and Téme countered in August with
“Are Americans Being Zapped? The Microwave Controversy
Generates Demands for Action.” Subsequent stories, each con-
taining Brodeur’s basic arguments filled out with a local ex-
ample or two, appeared in the Saturday Review, Science 80,
Science for the People, Let’s Live, Environment, New York Magazine,
and the Reader’s Digest.”*

Radio and television producers have also found the micro-
wave story newsworthy. NBC put together a one-hour docu-
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mentary, “Microwaves,” in 1978. PBS assembled a similar
program for radio, called: “Warning, This Program May Be
Hazardous to Your Health.” A similar documentary produced
by BBC was aired on some U.S. television stations. Local con-
troversies, such as the Eugene mystery signal and the Rocka-
way Township uplink hearings, have been covered by local
television and radio stations and occasionally received national
coverage.

That the microwave debate has taken off largely as a result of
mass media activity cannot be denied. In case after case of
public protest over some proposed RF project or problem, the
cause of public concern can be traced to information presented
by the mass media. Insofar as coverage of the RF bioeffects
story in the late 1970s was deeply influenced by The Zapping of
America, the trail of public concern can ultimately be traced to
Paul Brodeur.

The extent to which public involvement in the microwave
debate has been changed by the activities of the mass media can
be seen in yet another uplink case, this time in Vernon Valley,
New Jersey, where public concern over RF bioeffects arose in
response to a request by industry (RCA) to build an uplink
facility in a residential area. The only difference between the
Rockaway and Vernon Valley cases was the fact that in the
latter, RCA was seeking permission to build another dish, not
the first one. But who had given permission to build the first
dish when it was erected in 1974? Essentially no one, because
the uplink had been sold as a public utility project that was
accepted and approved in the same way as telephone poles and
substations. No public hearings were held. No one questioned.
No one protested. Before the era of mass media activity in the
late 1970s, there was no general public awareness of the poten-
tial dangers of RF radiation. And to be sure, in cases where the
public did not ask, no one volunteered information on their
own initiative.>®

Insofar as uncontrolled exposure to RF radiation could pose
a threat to public health, Brodeur and the mass media have
alerted the public to a genuine problem. In so doing they have
discharged their first duty as journalists; they have helped the
public sector exercise its right to know. But journalism does not
stop here. News stories not only alert; they also inform so that
the public, once alerted, can “respond actively and intelligently
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to community problems and concerns.”*® Having aided the
right to know, the press has a responsibility to get the facts
straight, to bring to the surface divergent points of view, and to
provide enough background to allow independent judgment.

This added responsibility has not always been taken seriously
by the mass media in the microwave debate. The fine line be-
tween reporting and editorializing too often has been blurred
as the public has been presented with only the facts that sup-
port assumed conclusions. To discern this tendency one has to
look no further than to the publication that began general
public involvement in the microwave debate, Brodeur’s Zapping
of America.

Brodeur’s Thesis

There is some truth to Brodeur’s cover-up thesis sketched out
in The Zapping of America. Project Pandora and the Moscow
Viral Study were classified. Code names and cover-up stories
were invented to keep from embassy employees the actual rea-
sons for medical tests. The military and CIA have refused re-
searchers, even those conducting the Foreign Service Health
Status Study, access to the medical files of employees. U.S. in-
dustry has not routinely monitored the health of its workers,
even in environments known to approach the ANSI voluntary
standard. Government officials have allowed pressure and red
tape to stand in the way of instituting a comprehensive RF
policy. Scientists have used dual standards and questionable
scientific judgment when advising on RF policy. U.S. policy-
makers in the military, industry, government, and the labora-
tory have not done all they could to uncover the extent to which
RF radiation is hazardous.

If the argument in The Zapping of America is taken literally,
the cast of characters in the cover-up easily numbers in the
hundreds. Entire federal agencies, most of the military, the
majority of scientists, and industry are accused of suppressing
damaging information. The effects of low-level exposure to RF
radiation that have been withheld from the public extend from
heart disease and cataracts to birth defects and cancer. Infor-
mation about such hazards has been withheld to protect the
military and its industrial contractors from the economic bur-
dens of lower standards. Such, according to Brodeur, is the
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magnitude of the conspiracy to cover up and the extent of the
opposition the public will face if it tries to change the current
state of affairs.

How seriously Brodeur believes in his thesis is difficult to
determine. In his book he implicates the FAA in the cover-up
because of its unwillingness to recognize “that people working
in an aviation environment run a significantly increased risk of
developing cataracts,” yet when he “flew into New York during
a blinding ice storm” he “was glad we had radar in that cock-
pit.” How the risks are to be weighed against the benefits 1s not
made clear.”” He also continued to build and subsequently oc-
cupied a house on Cape Cod after he had discovered that it was
being “zapped” by a nearby radar unit with “a power level
about a hundred times greater than the power level for which
the State Department told its Moscow employees it was in-
stalling aluminum window screens for their protection.””® Al-
though he protested the radiation, he seems not to have
regarded it as hazardous enough to warrant moving.

Brodeur employs ambiguity and vagueness as tools to create
the sensational cover-up story that has been used to popularize
his book. By confusing chronology, taking statements out of
context, ignoring evidence or presenting it in negative ways,
relying primarily on sources that agree with his point of view,
and many other techniques, he is able to craft a history of the
development of the microwave debate that suits his purpose
and that supports his conclusions. Whether it also mirrors real-
ity is another matter.

In discussing the Moscow embassy crisis, Brodeur inter-
weaves two conflicting scenarios in an effort to raise maximum
concern. One scenario argues that the signal was beamed at the
embassy at much higher levels (milliwatt instead of microwatt)
than were ever admitted. This scenario implicates the State
Department in outright deception and adds credence to the
hazards charge since it places exposure in the embassy near the
presumed thermal threshold of 10mW/cm?. His other scenario
correlates every malady experienced by the embassy popula-
tion with low-level exposure in an effort to prove that there are
low-level hazards. Which scenario makes its appearance in the
chapters devoted to the Moscow embassy crisis depends mostly
on the point being made at the time. Brodeur is more than
willing to assume that the signal was or was not beamed at low



197  Mass Media and the Public

levels if in so doing it helps prove that known hazards were
being covered up.

The high-dose scenario is based on two pieces of informa-
tion: the fact that Pandora experiments were conducted at
4mW/cm? and Milton Zaret’s contention that he was told in
1965 that the signal was being beamed “at power densities that
never exceeded 4mW/cm®.” The importance of this informa-
tion is that it conflicts with public statements made by the State
Department after 1976. The later statements always placed the
signal’s level in the low microwatt range. The conflict between
the two reports on levels leads Brodeur to conclude that “either
Dr. Zaret’s memory is faulty, or the State Department is lying.”
To help readers decide which alternative is correct, Brodeur
reminds them that the State Department had already lied about
the Moscow Viral Study.>®

Had the State Department checked its records carefully in
1976, it would have discovered that early reports (1965—-1967)
placed the signal at milliwatt levels. Zaret probably was not
lying when he said that this information had been passed along
to him in 1965. In addition Pandora experiments were con-
ducted at 4mW/cm®. Had Brodeur dug more deeply into the
Pandora files made public in 1977 or into the State Department
files released to Barton Reppert, which he used in other con-
texts, or checked with Pandora researchers, he would also have
discovered that the early measurements were known to have
been in error as early as 1967 and that testing was conducted at
8uW/cm? and 100uW/cm?, as well as at 4 mW/cm®. He also
could have found that Pandora director Richard Cesaro, who
believed that effects were being seen at 4 mW/cm?, reported to
his colleagues on September 27, 1967, that at the lower levels
“modulated microwave radiation did not cause the primate to
degrade in conducting his work tasks.”%"

Rather than evaluating critically the evidence for and against
the high-level exposure scenario, Brodeur simply accepted it as
true whenever it suited his purpose, as it did when he tried to
connect four cases of appendicitis experienced by the embassy
staff in 1976 with the signal. Could these cases have been
caused by RF exposure? In response to this question, Brodeur
reasoned, “It is known . . . that high levels of microwave radia-
tion can have serious effects upon the gastrointestinal tract and
upon the organs of the hollow viscera, of which the appendix is



198  The Public Years, 1967 to the Present

one. It is also known that General Wold and his family, as well
as the Political Counselor and his wife [the persons afflicted],
lived in apartments facing Tchaikovsky Street [facing the sig-
nal].”®! In other words, for the present case he assumed that
the signal produced the same high-level exposure that is known
to produce internal damage, which presumably is to be under-
stood as thermal damage. He needed the high-dose scenario to
link appendicitis to the signal.

Brodeur also had another concern: the effects of chronic,
low-dose exposure, which he believed were also evidenced by
the Moscow embassy experience. In this case he rested his argu-
ment on some hearsay evidence stemming from the Moscow
Viral Study.

The first substantial news of the Moscow Viral Study to reach
the public came through a series of articles written by Associ-
ated Press reporter Barton Reppert. On learning of the study
Reppert had contacted the principal investigator at George
Washington University, Cecil Jacobson, and was told that the
results had been inconclusive. Not satisfied with this generaliza-
tion, Reppert met with a resident physician in the George
Washington Medical School, Thomas Gresinger, who had
talked with Jacobson about the results. Gresinger never worked
on the viral study but became curious about it when he heard
some technicians talking about undisclosed tests being given to
embassy employees. When he broached the subject of these
tests to Jacobson, Gresinger was reportedly told that they had
uncovered chromosome breaks “in significant numbers.” This
second-hand report (third-hand by the time Brodeur learned
of it) forms a key link to an alleged major low-level problem,
the cancer connection.®®

This link is strengthened three chapters later when it is
raised in the context of alleged statements by Dr. E. Cuyler
Hammond of the American Cancer Society dismissing as “pop-
pycock Buck Rogers stuft” the suggestion that RF radiation
might cause cancer. Brodeur uses the evidence from the Mos-
cow study to rebuff Hammond: “What would he say to the fact
that when the State Department secretly tested young women
from the Moscow embassy for genetic damage during the late
1960s, it found evidence that such damage had occurred?”®® The
third-hand report has now become “evidence” for the cancer
connection.

One chapter later Brodeur uncovers the smoking gun of the
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genetic cover-up in Pollack’s report to a Pandora meeting that
four Moscow employees “reportedly showed serious chromo-
somal abnormalities.” The fact that Pollack also discussed the
inconclusiveness of this report is not mentioned by Brodeur.®*
Nor does he discuss who could have known what, when. It is of
no consequence to him that Jacobson did not have the exposure
data and therefore could not have made links to RF radiation if
and when he did discuss results with Gresinger. Pieces of evi-
dence are added to prove the cancer connection without any
regard to their real significance.

One additional link used to forge the cancer connection is a
comment made by Zbigniew Brzezinski in a conversation with
Chicago Daily News columnist Keyes Beech. In May 1977 Beech
reported that Brzezinski had told him in March 1976 that the
“cancer rate among Americans in the Moscow embassy was the
highest in the world.”®® Neither Beech nor Brodeur wondered
how Brzezinski came on this information before any systematic
epidemiological surveys of the Moscow population had been
conducted. For Brodeur Brzezinski’s statement simply pro-
vided another piece of evidence supporting the cover-up thesis,
one that he used whenever it suited him. Thus, thirteen chap-
ters after quoting the Beech story, Brzezinski’s authority was
again invoked to add strength to a now greatly expanded list of
low-level hazards: “sixteen breast cancers, several known cases
of leukemia, and a high incidence of blood disorders among
people living and working at the American embassy in Moscow,
who, according to Zbigniew Brzezinski, the national security
advisor to President Carter, are suffering the highest rate of
cancer in the world.”®® All of this evidence is now set within the
context of the low-level scenario.

Which scenario is correct? For Brodeur this question was of
little consequence; all that was important to him was substan-
tiating his cover-up thesis. As far as Brodeur was concerned,
the State Department was concealing something; as long as this
is believed, the details will fall into place. The same holds true
all too often for other evidence. Much of it Brodeur lifted out
of context in his drive to construct the case for a broad, self-
protecting conspiracy to withhold from the public the truth
about RF bioeffects.

Brodeur used quotations out of context to spread the cover-
up to BRH and one of its more publicly minded employees, Joe
Elder. In 1973 Elder testified on BRH’s newly adopted micro-
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wave oven standard before Senate hearings on the 1968 Radia-
tion Control Act. He argued that the new standard, which
allowed ovens in operation to leak 5mW/cm® at 5 centimeters,
was a good standard: “we believe we have erred on the side of
safety.”®” After reporting Elder’s 1973 testimony, Brodeur in-
formed his readers “that less than a year before, as a member of
the American National Standards Institute’s subcommittee on
radio-frequency hazards, he had recommended that the micro-
wave-protection guide be lowered to ImW/cm?.”%® The appar-
ent significance of this statement is that it demonstrates that
Elder knew that 5mW/cm® was not safe when he testified in
1973, thereby implicating him and BRH in the cover-up. If
Elder’s statements are read in context, however, they do not
support this contention.

In testifying before the Tunney committee in 1973, Elder
carefully explained that he was talking about “a product stan-
dard,” not an “exposure standard.” Arguing that an oven that
leaks no more than 5mW/cm?® at 5 centimeters is safe is in no
way equivalent to arguing that general population exposure at
5mW/cm? is safe. Since people do not generally sit 5 centime-
ters away from an operating microwave oven for long periods
of time, an oven that is allowed to leak 5mW/cm? at this distance
will not expose general populations to continuous 5mW/cm?® RF
radiation. A year earlier when Elder urged ANSI to lower its
standard to 1mW/cm?, he was proposing a general population
standard, not a product standard. He felt that continuous ex-
posure under unknown conditions should be limited to ImW/
cm?. Under known conditions, even in 1973, he was willing to
allow exposures as much as ten times higher, or 10mW/cm?®.
Elder’s position did not change between 1972 and 1973. He was
not holding back information when he testified. His remarks
can be seen as evidence of a cover-up only if they are taken out
of context and distorted.®”

Brodeur also used one-sided reporting, ignoring or quoting
only briefly persons who disagreed with or had been implicated
in the cover-up. Persons who agree with his point of view are
quoted at length. This is especially true for one of Brodeur’s
primary informants, Milton Zaret. Brodeur accepts Zaret’s
word without question and expects his readers to do the same.
But should Zaret’s word be accepted without question? A care-
ful look at his involvement in RF bioeffects debates suggests
that this is perhaps not the case.
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Zaret began his long association with the RF bioeffects field
during the Tri-Service era as a highly regarded expert on eye
problems. His principal and most controversial contributions
have been related to microwave cataracts. As one of the few
researchers who had studied low-level effects at the time that
the Moscow signal was discovered, he was consulted on Pan-
dora, beginning in 1965. In this capacity he not only advised
but experimented. In the late 1960s under Pandora sponsor-
ship, he attempted to replicate USSR heart studies and inves-
tigated low-level effects using a specially designed test facility
on an island in Hawaii. He also served for a time as a member
of ANSI C95.1V. Throughout most of this period his credibil-
ity as an RF expert remained high.

Zaret’s relationship with his colleagues in the RF bioeffects
field began to deteriorate in the early 1970s. This was due in
part to his controversial microwave cataract theory, which was
not accepted by most eye experts. But more important, in 1970
the navy terminated his Hawaiian island experiment under cir-
cumstances that questioned his credibility as a researcher. Zaret
bitterly resented this move and saw himself as the victim of a
military conspiracy to cover up damaging information about
low-level RF bioeffects. Soon after he began talking with Jack
Anderson, resigned from C95.1V when his advice on lowering
the standard was not heeded, and sought redress by testifying
on his alleged shabby treatment and on the dangers of low-level
effects at government hearings and in court.

Zaret’s version of the Hawaiian island episode fits conve-
niently into the cover-up thesis. He has consistently maintained
that his work was terminated by a stacked panel of military and
industrial experts who were well known for their closed mind
on low-level effects. This panel acted to prevent his promising
work on low-level effects from going forward. The main villain
in this plot was the navy s Paul Tyler, who, after taking a close
look at work being done set the wheels in motion to end Zaret’s
funding. Thus Zaret became a victim of the cover-up. From this
time on the gulf between Zaret and the official RF bioeffects
community began to widen.

If this were the full extent of the Hawaiian island story, one
might well concur with Brodeur’s cover-up thesis and use Zaret
as a key witness, but there 1s evidence on the other side as well.
Tyler did not end his review of the Hawaiian island facility with
his trip there in 1970. After his visit he sent a review team to the
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island facility to conduct a full-scale investigation. The report
submitted by this team suggests that there was another side to
Zaret’s scientific credibility.

The Hawaiian experiment was designed to test the response
of a colony of monkeys to chronic low-level RF radiation. An
RF source was put in a shed on a high point in the center of the
island, and the monkeys were exposed in an opening a few
meters away. The major problem in the design of the experi-
ment, as judged by the review team, was that the treatment the
animals received made it impossible to determine whether RF
radiation or other factors caused ill effects that were observed.

During exposure the animals were placed on metal perches
in the sun. They were kept on these perches by neck chains that
in some instances were too short to allow the animals to reach
the ground. Water was not routinely provided. These condi-
tions reportedly led to the death of three monkeys by strangu-
lation, out of a total of five deaths reported. “Leaving animals
on their perches overnight” was said to have been “contributory
to some of the deaths.” Responsibility for this situation was
layed not only on Zaret but on the Navy, which was said to have
exercised “inept and casual management.””"

When the unprofessional nature of the experiment was sup-
plemented by other shortcomings in his scientific work, Zaret’s
credibility as a general RF expert began to be questioned. His
attempts to duplicate the Soviet heart-rate experiments had
serious methodological flaws, even though they discovered no
effects.”! In 1973 he attempted to tie high heart attack rates in a
small Finnish town with Soviet radar just across the border.
Jack Anderson picked up this story and Brodeur reported it.
Heart attack rates in the area subsequently have been lowered
by reducing the amount of fat in diets and smoking.”?

Brodeur makes very little of this other side of Zaret’s creden-
tials. He is more than willing to find fault with those who deny
the existence of a cover-up but not with those who support it.
He readily points out conflicts of interest when these conflicts
explain why the military, for example, has allegedly engaged in
a cover-up. He fails to mention that critics of the military can
have conflicts of interest of their own. Zaret, for one, receives a
substantial fee for consulting and testifying in microwave
cataract cases. If it is important to be reminded by Brodeur
whenever Michaelson is mentioned that the latter has fre-
quently been retained by industry, it is equally as important to
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be reminded that Zaret in part makes a living by discovering,
treating, and testifying about microwave cataracts.

If a cover-up is the knowing suppression of information,
then it can be argued that the United States has been “zapped”
vy The Zapping of America. Brodeur’s one-sided, biased cover-
age of the RF bioeffects debate does withhold information
from the public that is crucial for making informed judgments
about RF bioeffects policy. In this regard he is no more respon-
sible or objective than the persons he criticizes.

Public Education

It probably is best not to demand too much objectivity from
Brodeur. The goal of The Zapping of America is clearly as much
to persuade and spur to action as to inform. Brodeur took time
after publishing this book to use a grant from the Alice Patter-
son Foundation to study its effect. His book is not a piece of
journalism and should not be judged as such; it is a polemical
work. Even those who have used it for their own purposes to
protest RF policy are aware of this fact. But awareness of the
weaknesses of Brodeur’s work has not prompted mass media
writers to exercise their own critical judgment as much as they
should when reporting on the microwave debate.

The education the public has received from the mass media
on the microwave controversy has been far from satisfactory.
This has been true in all too many cases because the press has
simply accepted Brodeur’s cover-up thesis at face value, added
a few facts to bring it up to date, and sold this package as the
latest word on the microwave debate. During the mystery signal
crisis in Oregon, readers of the Eugene Register-Guard received
the bulk of their education on RF bioeffects through serialized
installments from The Zapping of America. Much less space was
devoted to the detailed background information needed to
evaluate Brodeur. Few reporters have checked and rechecked
their sources sufficiently to make sure that the truth is getting
out to the public.

The lack of critical reporting has allowed some of Brodeur’s
illusions to become popular images. By the time the microwave
story made its way into the Reader’s Digest in 1980, speculations
about links to cancer had become fact: “former embassy per-
sonnel exhibit a higher rate of cancer than the American aver-
age.”” (The Johns Hopkins study concluded that it was too
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early to draw conclusions about cancer.) One year earlier Susan
Schiefelbein confidently told Saturday Review readers that three
ambassadors to Moscow had contracted cancer “after serving at
that post.””* How she knew that none had had cancer before
serving in Moscow is not reported.

A significant percentage of this misinformation is the result
of sloppy thinking. Time and again those reporting the news
have not taken the time to consider whether their arguments
make sense. In 1978 Saturday Review writer Robert Claiborne
told his readers that “Brodeur evaluates his evidence . . . in an
exemplary manner.” One paragraph later readers are in-
formed that The Zapping of America is “crammed with great
lumps of undigested and indigestible scientific and bureau-
cratic jargon” and that “at times, the reader finds himself
drowning in acronymia alphabet soup and other trivia.”

The distinction that supposedly lies behind these two con-
trasting evaluations is the distinction between the author’s pre-
sentation and his evaluation of evidence. Brodeur apparently
presents his evidence abysmally but evaluates it brilliantly, if
Claiborne’s argument is to be believed. But can “indigestible”
cvidence be “conclusive beyond a recasonable doubt”? Claiborne
apparently has not thought deeply about this. He has allowed
his critical powers to be lulled to sleep by a belief that “after the
Pentagon Papers and Watergate, it is hardly news that govern-
ment officials lie.” He has not even thought about the signifi-
cance of the fact that Brodeur “tells us rather less than we need
to know about microwaves themselves.””®

The absence of critical thinking has unfortunate conse-
quences. News stories do not always separate fact from opin-
ions. Reporting and editorializing are frequently mixed
without any indication of where one begins and the other leaves
off. Evidence is not always carefully evaluated for its
significance and possible biases. Chronology and context are
not always taken into account. In many important and seem-
ingly unimportant ways, the end products that roll off the
presses or are broadcast on the nation’s airways are short on
educational content.

The ultimate responsibility for this situation rests more with
the editors, managers, and owners of the mass media than with
individual reporters and writers. Before a journalist writes a
story, a host of small decisions have been made that will deter-
mine how well that story can be covered. Space is allocated,
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audiences are targeted, the amount of time spent collecting
background is set. Decisions are made in advance about the
level of writing that is appropriate and the sophistication of the
reading public.

Through this predecision process, the mass media in
America have gradually lost their intellectual vigor. Reporters
are not given enough space and time to attempt to educate
their readers. Events predominate in reporting, particularly
events that are “newsworthy,” in the sense of being provocative,
controversial, of local interest, and so on. Pieces that pretend to
have some intellectual rigor are discouraged. It is assumed that
the U.S. reading public cannot be educated beyond some low
level—that Americans have neither the time nor the inclination
to learn. Rather than accepting difficult problems such as the
microwave debate as challenges to the information-education
process, editorial and managerial decisions have inclined in the
opposite direction. And the larger the circulation and more
influential the publication, the more these tendencies have
predominated, with the so-called national news magazines pro-
viding by far the most superficial and least intellectually chal-
lenging coverage of the microwave debate.

Responsible education is a difficult job. There are no short
cuts. It is impossible in the space of Newsweek’s or Time’s science
and medicine columns to cover even a fraction of the informa-
tion needed to think critically about uplink towers, smoking,
car accidents, or acid rain. The public must be able to distin-
guish uplink, down-link, and relay facilities; it must be able to
understand how scientists extrapolate from animal experi-
ments and epidemiological studies to standards. Hazards must
be distinguished from effects; chronic, low-level exposure from
short-term, high-level exposure. The mass media need to ac-
cept and rise to the challenge of education or give up the pre-
tense of providing the public with more than a daily chronicle
of events.

Robert Claiborne was correct when he criticized Brodeur for
telling “us rather less than we need to know about microwaves
themselves.” The same could be said for mass media coverage
of the microwave debate in general; it has supplied the public
with rather less than it needs to know. Even so the press will
continue to play a vital role in the process of educating the
public. The mass media may not provide a complete or un-
biased point of view but at least they provide another point of
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view, one essential for balancing and weighing the equally
opinionated information that issues from military, govern-
ment, scientific, and industrial circles. Democracy would be bet-
ter served if this balancing force placed a great deal more
emphasis on rigor, critical thinking, and elevating the level of
intellectual understanding; if the mass media took their re-
sponsibility as educators as seriously as they take their right to
inform. Until this happens, the public, like the press, must
“keep digging; check, double-check, and if possible triple-check
.. .; remain always suspicious of authority; and never lose sight
of that old Latin admonition, Illigitimati non carborundum—
don’t let the bastards wear you down.”



9

Hearings and Litigation: The Last Resort

I never gave up. They wanted me to say there was no connection
between Sam’s illness and microwaves, but that just wasn’t true.—
Nettie Yannon, April 1982

The microwave debate has intersected with the law at three
distinct points challenges to the law itself, zoning disputes, and
personal injury claims. Challenges to the law have been the
least utilized because there have been few laws to challenge.
Zoning disputes have played a major role in questioning the
safety of proposed RF installations, such as satellite uplinks and
radar facilities. Personal injury claims have centered on past
exposure situations alleged to have caused health problems.
Since the mid-1970s RF-related legal actions have been about
equally divided between zoning disputes and personal injury
claims.

Problem resolution through hearings and litigation has the
advantage of guaranteeing action. Once a legal proceeding is
begun, decisions are usually reached. The same cannot be said
for scientific, political, or journalistic processes, each of which
has ways for avoiding decision making. It does not necessarily
follow, however, that decisions reached in legal settings have
helped resolve the RF bioeffects debate.

Litigation and Policy
When legislation was first proposed to deal with the perceived

radiation crisis of the late 1960s, opinion was not unanimous on
such a need; however, since the legislation that was adopted
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passed the task of policymaking to the executive and did not
itself establish policy, legal challenges did not follow. Similarly
opinion was also divided on the appropriateness of the execu-
tive’s first policy decision on RF exposure—the microwave oven
standard—but again legal action did not follow. The compro-
mises reached in drawing up this standard seem to have
satisfied all interested parties. The same cannot be said for the
next and only other decision on standards made by the execu-
tive in the 1970s, OSHA’s 1971 decision to adopt an interim
work place standard.?

The validity of OSHA'’s interim RF standard came into ques-
tion in March 1975 when it was used to cite the Swimline Cor-
poration in Commack, New York, for a safety violation. OSHA
officials had inspected Swimline’s facilities in February 1975
and found that one of the RF-sealer operators was being ex-
posed to more than 10mW/cm? of RF radiation. Swimline con-
tested the citation, thereby sending the matter to OSHA’s
Review Commission for a hearing and determination. The ad-
ministrative law judge who heard the case, James P. O’Connell,
quickly settled on one crucial issue. He ruled that the standard
adopted by OSHA on an interim basis, C95.1, was not an ap-
propriate occupational standard, as defined by law. After set-
ting out legal and grammatical definitions for should and shall,
O’Connell ruled, “I am firmly convinced that the use of the
word ‘should’ in the regulation at issue herein can only mean
that the standard [C95.1] was meant to be advisory and not
mandatory. Accordingly, respondent [Swimline Corp.] cannot
be held in violation of a regulation which is only advisory in
form.” His findings of fact therefore dismissed the citation and
notified OSHA that its adopted standard “is not an occupa-
tional safety and health standard as defined by . . . the
[Occupational Health and Safety] Act.” The law had been used
successfully to challenge a policy decision.”

Whether similar actions will be taken in the future depends
on the extent to which the policy initiatives allowed under the
law are used and on the extent to which government is respon-
sive to the advice it gets when formulating policy. Agencies are
required to seek advice as part of policymaking, but they are
not required to listen to that advice. The FCC was required to
seek public comment when it was contemplating setting stan-
dards to regulate the RF facilities under its control. It would
have had difficulty accommodating all of the advice it received
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since it was informed that 10mW/cm?® was and was not an ap-
propriate standard.*

It also remains to be seen whether other policy decisions
relating to RF bioeffects will be challenged. The Rockaway
Township Zoning Board of Adjustment identified an obvious
target for litigation when they had their lawyer direct a letter to
ANSI questioning the basis of C95.1.> ANSI’s RF standard has
played a major role in shaping RF bioeffects policy. Whether
ANSI is as a result in part responsible for some of the decisions
that have been made using C95.1 could be tested in court.

It might be possible to challenge policy decisions made when
funding RF bioeffects research. If these decisions can be shown
to have built-in biases and if the results of funded experiments
are used to formulate public policy, then the public could inter-
vene and request funding for impartial research. Similarly edi-
torial decisions made by journal editors could be challenged if
they had an influence on policy, especially if public funds were
used for publication purposes. In sum the uses to which law
could be put for challenging RF bioeffects policy decisions are
many. The extent to which it is used will probably depend on
how successfully legal actions discussed in the rest of this chap-
ter can be resolved.

Zoning Disputes

The unsuccessful attempt of Home Box Office to get permis-
sion to build an uplink facility on a rural tract of land in Rocka-
way Township, New Jersey, is a prime example of a zoning case
and of the way RF bioeffects can be drawn into the discussion.
When HBO officials discovered that they could not get a quick,
favorable decision in Rockaway, they looked elsewhere for a
site. They reexamined the target zone around New York City
and selected new sites in areas previously said to be unaccept-
able. The site that presented the least difficulties was a 12.8 acre
tract of land in Hauppauge, Long Island. After minor delays
and a brief display of public disapproval, the formal go-ahead
to build was given on February 11, 1982, a little more than a
year after the Rockaway Township application was withdrawn.

Several factors account for the relative ease with which the
Long Island plans were approved. This time HBO officials se-
lected an industrial park for their facility, avoiding the sensitive
process of applying for a land use variance. They diffused
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public protest by having a public hearing delayed for two
months, during which time a major bone of contention—a 300
foot relay tower—was removed from the proposal. The two-
month delay was also used to prepare an environmental impact
statement. But perhaps most important was the fact that the
Hauppauge zoning board was favorable to development. The
board listened to the arguments, accepted the judgments of the
experts, and voted to approve. The debate over safety, which
had dragged on for months in Rockaway Township, was ter-
minated after a single open meeting and a few weeks of closed-
door deliberations.

The Long Island Board of Zoning Appeals made no direct
pronouncements on safety in the variance granted to HBO.
Legally they had no obligation to do so. The only exemption
HBO needed was a height variance; the 45 foot dishes ex-
ceeded the 16 foot height maximum allowed in the industrial
park and therefore needed special approval. The safety issue
did not have to be discussed if there were no reason to question
the facility’s safety. In granting the height variance the board
found no reason to question the safety of the proposed facility.®

The process did not proceed as smoothly for the RCA Cor-
poration 3000 miles away on Bainbridge Island. The situation
there more nearly mirrored the Rockaway Township case.
RCA was planning to build in a rural, residential area, not in an
industrial park. Citizen opposition was strong, well organized,
and sensitive to environmental issues. The legal system that
applied ensured that the RF bioeffects issue would be consid-
ered. In sum all of the obstacles that had prevented the Rocka-
way Township application from going forward were present on
Bainbridge Island. The only major difference was that on the
West Coast the authority to decide lay at the county level; in
Rockaway the affected township made the zoning decision. The
county system had the potential for weakening local public in-
put when it was pitted against regional plans for development
and growth.

The legal system in Kitsap County, in which Bainbridge Is-
land lies, called for a multistage review. Deliberations began
officially on July 28, 1981, when RCA applied to the Kitsap
County Department of Community Development for an
unclassified public use permit. This application had to be re-
viewed and passed by the County Planning Department, re-
viewed by a county hearing examiner, and accepted by the
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county commissioners before construction could begin. Prior to
the County Planning Department’s accepting or rejecting the
application, advice had to be solicited from the Bainbridge Is-
land Planning Advisory Council (BIPAC) and checks made to
ensure that the proposal conformed to the State Environmental
Protection Act. The latter process was overseen by the county
environmental coordinator, Rick Kimball, who also oversaw the
application process.

Local opposition to the uplink project emerged prior to
RCA’s formal application for a land use variance. Under the
leadership of Jerry Hellmuth, the director of a school for chil-
dren with learning disabilities located near the proposed site,
the Bucklin Hill Neighborhood Association (BHNA) started
meeting in early July to plan its opposition strategy. When RCA
officials arrived at a BIPAC meeting on July 15, 1981 to pro-
vide background information, they were confronted by a hos-
tile public. An offer to meet a week later with BHNA was
turned down. The upcoming BHNA meeting had already been
set aside “to build a case against RCA.”” There was no doubt
in the minds of many residents that the facility was not welcome
(hgure 8).

The opening legal battles in the dispute centered on the need
for an environmental impact statement (EIS). Following its July
23 meeting, BHNA members wrote Rick Kimball urging that a
statement be required because of possible adverse effects on
land values, incompatibility with the character of the “predomi-
nantly residential and rural neighborhood” in question, and
uncertainty over potential health hazards. A month later RCA
argued that a statement was not necessary because the pro-
jected radiation levels were below every existing RF exposure
standard, even the stringent USSR general population
standard.®

To strengthen its case, RCA engaged the services of an RF
bioeffects expert across Puget Sound, at the University of
Washington, Bill Guy. Guy forcefully echoed RCA’s senti-
ments. After stating that “there aren’t any scientists or experts
in this field in the entire world who would claim that biological
effects could take place at the level of 3.28uW/cm? (the es-
timated exposure level at the property boundaries),” Guy con-
cluded, “Based on these data, a requirement for writing an
environmental impact statement concerning health hazards or
biological effects would be an unnecessary waste of time and
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Figure 8
Cartoon by Tom Batey from the Weekly, a Seattle news magazine, Septem-
ber 9, 1981. Reprinted with permission.

funds.” As a scientist Guy felt that “there is absolutely nothing
in the scientific literature that would support claims of biolog-
ical effects resulting from either short-term or long-term expo-
sure to these extremely low levels.” These were the facts as far
as Guy was concerned. If they were properly understood and
fairly presented to the public, there would be no reason to
question the safety of the uplink facility.?

Guy’s reassurances did not satisfy county officials. On August
21 RCA was notified that “an EIS will be required before pro-
cessing of the application can proceed.” Uncertainty over
biological effects was cited as the main reason for taking this
action. Furthermore RCA was put on notice that “of particular
concern in the EIS will be an objective survey of current infor-
mation on short- and long-term impacts on human health.”?
Bucklin Hill had won the first round in the fight with RCA,
wrote the local newspaper.!!

Hellmuth and his neighbors did not relax after their first
apparent victory. They understood that opinion on RF bioef-
fects was divided and that the testimony given during the delib-
erations depended on the experts called. They had also been
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alerted to the possibility of conflicts of interest by reading the
writings of Brodeur and his journalistic colleagues. Thus when
they learned that Guy was to play a role in the formulation of
the EIS they once again demanded action.

Washington’s State Environmental Policy Act set guidelines
for the preparation of the EIS. The final document had to be
prepared “in a responsible manner and with appropriate
methodology.” All sides of important issues had to be weighed.
Interested parties, such as RCA, could prepare the EIS, but the
responsibility for content lay with the county: “No matter who
participates in the preparation of an EIS, it is nevertheless the
EIS of the responsible official of the lead agency.”'?

BHNA members doubted that an EIS drawn up under Guy’s
supervision could meet the requirements for objectivity and
openness. Guy had already said on the record that there were
no scientists and no scientific publications that could be cited to
raise concern about the safety of the facility. Since his mind
apparently was already made up, he did not seem to be an
appropriate person to present a balanced and complete analysis
of the RF bioeffects issue. BHNA members therefore once
again asked Kimball to intervene. Their recommendation was
that Guy either be dropped from the list of persons preparing
the EIS or, if that could not be managed, his presence be bal-
anced with experts who held other views."”

This time BHNA’s recommendations were only partially ac-
commodated. Guy was not made responsible for the bioeffects
section of the EIS; his contribution was limited to the engineer-
ing portions of the document. The review of the bioeffects
issue was contracted out to a local research establishment, the
Battelle Human Affairs Research Center in Seattle. For the
next six months Battelle’s researchers, Guy, RCA, and other
local consultants pieced together a document that would satisfy
the requirements for a review while demonstrating the safety
and environmental compatibility of the proposed facility. The
product of their labors was made public on March 14, 1982,
with local residents being given one month to comment.'*

BHNA appealed to Kimball and asked for more time to re-
spond. It had taken RCA more than six months to get opinions
from its experts; BHNA wanted two additional months to con-
tact other reviewers. State law prohibited the extension. By this
time, however, Hellmuth had assembled a list of consultants
who were sent copies of the EIS and asked to return comments
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to Rick Kimball. Many, including myself, did. By mid-April
Hellmuth had assembled a volume of replies that nearly
matched in size the original EIS."”

The process of getting the EIS prepared and reviewed
sharply divided the RF bioeffects community. Battelle’s section
on human effects included a vigorous attack on the “journal-
istic coverage of the bioeffects of microwave radiation” in an
attempt to discredit popular and some scientific literature that
reported low-level effects. As one of the persons criticized in
this section, Milton Zaret responded, accusing Guy of distorting
the facts. Allan Frey also objected when he was grouped with a
“radical minority” reportedly stirring up the trouble.'® Guy,
who had earlier been charged with conflict of interest in the
University of Washington’s student newspaper, the Dazly,
countered with his own view of the matter.!

In May 1982 controversy spread from scientific circles to the
federal government when Hellmuth submitted a Freedom of
Information request to EPA asking for the documents it had
used to formulate its response to the EIS. EPA had gone on
record on May 12, 1982, as supporting the accuracy and objec-
tivity of the EIS: “The calculations regarding microwave radia-
tion in the Draft EIS appear to be accurate and EPA agrees
with the conclusion that, on the basis of the available health
effects information in the literature, the exposure levels caused
by the RCA earth station will not result in any adverse health
impact on humans.”!®

The documentation released to support EPA’s position con-
sisted of two letters. The first, a short letter from the chief of
the surveillance branch, Rick Tell, raised minor concerns about
the calculated power levels. The second, a longer letter from
the director of the Experimental Biology Division, Joe Elder,
carefully documented a few of the many obvious biases con-
tained in the EIS. Elder’s final conclusion, which hardly sup-
ported EPA’s public position, was that “the authors did a poor
job of reviewing and citing the literature and reveal a lack of
scientific insight into the complexities of the biological effects of
microwave radiation.”!?

The controversy provoked by the shortcomings and biases in
the EIS led to a change of plans. As early as November 1981
stories began to circulate that alternate sites were being ex-
plored by RCA for the uplink facility. Vascon Island, which lay
south of Bainbridge Island, was one location mentioned; three
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undisclosed sites in North Kitsap were also reportedly under
consideration.?® On June 28, 1982 RCA’s attorney wrote to
Kimball, asking him to defer action on the Bainbridge Island
site while a new application was submitted for use of one of
the three locations in North Kitsap. Hellmuth and BHNA
breathed a momentary sigh of relief, while their neighbors in
North Kitsap prepared to continue the fight.?!

Following the change in site the pace of the review process
sped up considerably. Two weeks after the new plans were
announced, the Kitsap County Planning Department reached a
decision on RCA’s application for an “unclassified public use
permit/conditional use permit for a communication satellite
earth station.” Approval of the application was recommended,
with only two minor stipulations, neither of which had bearing
on the controversial health issue. The Planning Department
accepted without question the assurances of safety given in the
now slightly revised final EIS.?? For the moment the RF bioef-
fects issue had been resolved in RCA’s favor. The following
week the proposal was to go before the county hearing exam-
iner, Leonard Costello, and from there, if recommended, to
the county commissioners for final acceptance.

As county hearing examiner Costello was charged with as-
sembling evidence and making a recommendation to the
county commissioners on a course of action. He had before him
twenty-three documents submitted prior to a public hearing,
held on July 25, 1982, the testimony of sixteen witnesses pre-
sented at the hearing, and twenty-nine additional pieces of evi-
dence submitted after the hearing. The written evidence
ranged in size from single-page, hand-written letters to the
draft and final EISs.

Costello’s reasoning in reaching a decision closely paralleled
the arguments RCA had used to assure safety. He acknowl-
edged that some members of the public opposed the facility
and he admitted that there was disagreement within the
scientific community on the health hazards issue, in part be-
cause critical research data were lacking. But Costello felt that
there also was evidence to suggest that the facility did not vio-
late the county’s zoning ordinances or comprehensive develop-
ment plan. The facility did not, in Costello’s view, compromise
the rural designation for the land being used or pose “a sub-
stantial risk to human health.”®

It is difficult to determine how Costello reached his conclu-
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sion on the health issue. Of most importance to him seems to
have been the fact that the radiation levels being contemplated
were “significantly lower than the levels allowable under the
most restrictive of standards in effect.” Costello apparently ac-
cepted these standards as his definition of safety and concluded
that lower exposed levels were safe. Unlike the public he made
no effort to assess the validity of these standards or to question
their applicability to the Bainbridge Island case. He also made
no judgments about the validity of the EIS. His concluding
remark on safety simply noted, “Given the evidence presented,
it does not appear to the Examiner that this proposal presents a
substantial risk to human health due to the radiation generated
during operation.”?*

Costello’s recommendation to approve RCA’s application left
one final level for appeal, the three commissioners for Kitsap
County. They could be guided by Costello’s advice or reach
their own conclusion. They chose the latter action. On October
18, 1982, a three-page memorandum drafted by Commissioner
John Horsley was adopted unanimously by the three. The
memorandum refused RCA’s request, citing both land use and
health considerations.?®

The land use issue came to focus on one basic question:
whether the use proposed by RCA was compatible with the
rural-forestry classification specified in the county’s long-term
land use plans. Costello felt that RCA could make its facility
compatible with surrounding land; the commissioners accepted
the feeling expressed by community members that the pro-
posed use was not compatible. The public feared that granting
permission for one industry to build would set precedents that
ran counter to the intended use of this rural region. The com-
missioners agreed.

The rejection for health reasons was based on two considera-
tions. First, the commissioners were concerned about the “ade-
quacy of the EIS.” They did not accept the document at face
value and in fact seem to have been influenced by its critics.
Second, and probably the point that will prove more controver-
sial as the commissioners’ decision is appealed, they based their
assessment of the safety issue as much, if not more, on public
perceptions as on scientific data: “The important thing here 1s
not the scientific debate as to the extent and degree of present
or long-term risk. What is important from a public policy per-
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spective is the degree to which a broad segment of the affected
populace perceives that they and their children are at risk.”2°

A literal reading of the last judgment leaves open the possi-
bility that public fears themselves could be used to block any
building project, regardless of whether the fears are justifiable;
however, this seems not to be the intent of the argument.
Rather the commissioners secem to be saying that in situations
where the safety issue cannot be resolved fully, as indeed it
cannot be in the RF bioeffects area, public opinion must be
taken seriously in judging the significance of risk because the
local residents, and not industry, are the ones who will suffer
any adverse consequences. In such situations it becomes irrele-
vant that “RCA may be willing to take [a risk] based on what
they know and based on what they have to gain.”?” They are
not the party that stands to lose. It is the public that is poten-
tially at risk, so it was their willingness or unwillingness to be
subjected to risk that weighed most heavily on the commission-
ers’ minds.

The commissioners’ ruling has not ended the debate. RCA
contested the ruling and their appeal is still pending as of early
1984. In addition the commissioners’ ruling did not clarify the
bioeffects issue. They did not rule that the facility was unsafe;
they simply argued that the degree of safety was not well
enough established to warrant granting permission to build.
Their ruling did, however, add one important and neglected
ingredient to the microwave debate: it drew attention to the
question of significance.

Commissioner Horsley set out in his memo criteria for judg-
ing the acceptability or unacceptability of potential risk. In do-
ing so he established grounds for judging the significance of a
potential health threat. No prior efforts at decision making had
been as specific on this issue. Costello had not defined a “sub-
stantial risk to human health.” The EIS gave no definition for
“harmful to human health.” ANSI’s standards have never set
criteria for judging “harmful to human health,” even though
explicit and implicit assumptions about safety are made. Con-
gress did not provide the executive with guidelines for judging
“protection.” Horsley was the first person in the RF bioeffects
field to venture publicly into the area of assessing the signifi-
cance of risk.?®

Horsley’s assessment could be significant for the microwave
debate if it results in some sustained discussion of risk. A
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clearer definition of risk would be useful in standard setting. It
would help the public understand better just how safe or
hazardous a proposed facility is judged to be and whose criteria
were being used to evaluate risk. The addition of greater clarity
might in turn eliminate some of the anxieties that have led not
only to the confrontation on Bainbridge Island but to a rash of
personal injury suits.

Alleged Personal Injury

Personal injury claims center on health problems alleged to
have been suffered. There are basically two legal avenues for
pressing claims of personal injury: workers’ compensation and
personal damage suits. Both have been used by persons who
have claimed injury as a result of exposure to RF radiation.

The legal basis of workers’ compensation claims are federal,
state, and local laws that establish rules for compensating work-
ers for injuries suffered on the job. For example, on January 5,
1978, Joseph Kerch, a fifty-eight-year-old pilot who experi-
enced hearing and vision loss after years of flying, filed a claim
with the U.S. Department of Labor seeking compensation for
injuries. Air America, Inc., had been his employer. Kerch
claimed that his vision loss was the result of cataracts caused by
exposure to radar while working as a pilot. He was going blind,
allegedly as a direct result of his work experience. If this were
true, he was due compensation under federal law.2°

The resolution of Kerch’s claim depended on the answer to
one central question: Were the injuries, principally the cata-
racts, caused by work-related factors? If they were, then Kerch
qualified for compensation; if not, he did not qualify. The task
faced by Kerch’s lawyer, Matthew Shafner, was making connec-
tions between work conditions and the injuries. The defendant,
Air America, Inc., had to show that such connections could not
be made. Crucial to both cases was the validity of Milton Zaret’s
controversial microwave cataract theory.

The evidence supporting Kerch’s claim followed a familiar
pattern. During his early career his vision was normal. While
working for Air America, his near vision weakened. By the
mid-1970s he began to notice a halo effect around objects. In
1977 his ophthalmologist diagnosed his problems as cataracts
and referred him to Zaret. Zaret characterized the injuries as
typical radiant energy cataracts. Since Kerch’s main exposure
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to RF radiation had been while flying, his cataracts were pre-
sumably job related.

The evidence against the claim, presented in part by ophthal-
mologist Dorothy Leib, contested Zaret’s diagnosis. Leib agreed
that microwaves could produce unique cataracts but did not
believe that Kerch’s cataracts were microwave cataracts. Zaret
described the cataracts as posterior capsular; Leib did not. If
her diagnosis were correct, Kerch’s cataracts could not be
traced to a unique work place condition (exposure to RF radia-
tion), thus weakening the claim. Kerch also had other medical
problems that had contributed to the general decline of his
health. He had been diagnosed as once having a detached ret-
ina and was being treated for gastrointestinal cancer and a rare
tropical disease. Thus there were many complicating factors in
any diagnosis.

Kerch’s claim was settled out of court in early 1982 for
$30,000, leaving the problem of cause unresolved.*® The settle-
ment did not establish connections between the claims and pay-
ment. Kerch was not being compensated for RF injuries, nor
was he being denied compensation. No legal precedents were
set. However, legal precedents had been set already in another
case that was being appealed when Kerch’s claim was settled.
The injured party in the other case, Samuel Yannon, had died.
The claim for workers’ compensation had been filed by his
wife, Nettie Yannon, on January 11, 1975.31

Yannon’s occupational exposure to RF radiation began in
1954 when he was hired as a radioman by New York Tele-
phone. Among other duties he was responsible for tuning
about two dozen low-power RF transmitters located in the Em-
pire State Building. Two or three times each working day he
entered the room housing the transmitters and spent about
twenty minutes adjusting them, working sometime from be-
hind the units, sometimes in front of them. In 1968, after four-
teen years on the job, he began to experience health problems
and was placed on disability leave. He was fifty-seven years old.
Three years later he was retired from New York Telephone for
health reasons. He died three years later.

No one doubted that Yannon died from health problems that
first appeared when he worked for New York Telephone. He
was in good health until about 1968. After 1968 his health
declined rapidly: his hearing and vision failed, he lost his coor-
dination and memory, and his weight dropped from the 180s
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to under 100. The main issue that needed to be resolved in
settling the claim was whether the health problems were actu-
ally work related. Nettie Yannon, Sam Yannon’s physician Al-
fredo Santillo, and Milton Zaret argued that there was a
connection between the work environment and the health
problems. New York Telephone representatives, Sol Michael-
son, and a colleague of Michaelson’s at Rochester, Robert Hen-
don, attributed the death to non-work-related causes. The
decision on the claim depended on which of the experts was
believed.?*

From a scientific point of view the claim had many weak-
nesses: The exposure levels were not known, the equipment
Yannon had adjusted was no longer in operation so direct mea-
surements could not be made, and it was impossible to recreate
his exact work pattern. Did he follow suggested safety rules,
turning the antennas off when he worked in front of them?
The principal expert supporting the claim, Milton Zaret, was
himself under attack by the time hearings took place. Zaret’s
scientific expertise was limited to eye problems; this case in-
volved much more. The scientific community had never ac-
cepted the existence of effects under such ambiguous and
controversial conditions. They were not likely to testify in sup-
port of this claim.

Law and science do not operate in the same way, however.
Only two conditions had to be met to establish legal proof: the
disease Yannon contracted—“microwave radiation sickness”—
had to be a recognized occupational disease, and he had to
contract that disease as a direct result of his normal work expe-
rience. Workers’ compensation covers health problems experi-
enced as a direct consequence of normal work conditions. If
these two conditions could be satisfied—contracting a recog-
nized occupational disease as a direct consequence of normal
work conditions—the compensation would be awarded.

The criteria for legal proof worked in the Yannons’ favor.
The legal experts who were the final arbiters in the workers’
compensation hearings accepted Zaret’s contention that micro-
wave radiation sickness is an occupational disease. (Zaret’s
scientific colleagues had not accepted the evidence he had pub-
lished over the years as proof that humans were being injured
by RF exposure.) Once it was accepted that others had suffered
from microwave radiation sickness under exposure conditions
similar to Yannon’s, making the causal link required easily fol-
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lowed. If Zaret had uncovered examples of the disease, he must
also have shown the causal links.

Zaret’s pivotal role in this case is more than evident in the
final rulings. The three-member Workers’ Compensation
Board panel who reviewed the original award, made in June
1980, ruled on February 28, 1981, “Upon review the Board
Panel finds based on the entire record and particularly the
testimony of D. Rieu [a radioman], and Drs. Santillo and Zaret,
that there was a direct causal relationship between decedent’s
[Yannon’s] exposure to microwave radiation during his em-
ployment and his subsequent disability all of which resulted in
his death.”?® Following another appeal, on May 6, 1982, the
New York State Supreme Court Appellate Division ruled that
“claimant’s leading expert, Dr. Milton Zaret, provided the
Board with ample evidence of the existence of a disease
identified as ‘microwave or radiowave sickness.” Dr. Zaret’s own
studies, including those performed for the United States Gov-
ernment, and excerpts of reports from the Warsaw Conference
of 1973 which documented the diagnosis of such a disease in
other countries, substantiate this conclusion. The Board was
entitled to credit his testimony and that of other experts sup-
porting this view.”** The scientific community may have had
doubts about Zaret’s work; the legal community did not.

Assuming they are not overturned, these rulings lead to an
awkward situation. The legal community has gone on record in
the Yannon case as recognizing microwave radiation sickness as
a disease. With few exceptions, principally Milton Zaret, the
scientific community has not. Moreover Zaret has himself paid
most attention to possible eye problems and not generated ex-
perimental evidence to verify his more general claims. As a
result the evidence supporting the legal position is thin at best
and perhaps nonexistent.

The lack of scientific evidence to support the legal decision in
the Yannon case should not be interpreted as indicating that
the decision was wrong. Had the burden of proof been on the
other side, the evidence would have been equally as weak. The
evidence linking Yannon'’s illness to causes other than RF expo-
sure was as weak as the evidence making ties to RF exposure.
Therefore it is impossible to determine which of the two posi-
tions, the legal or the scientific, is correct. And this situation will
not change until more attention is given to such cases by the
scientific community.
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The willingness of lawyers to help clients test the RF bioef-
fects issue is evident not only in workers’ compensation claims
but in personal injury suits. Relying on her legal counselors,
Nettie Yannon pursued this second course of action in 1976
when her workers’ compensation claim had temporarily failed
to secure the hoped-for decision. She sued RCA, the company
that manufactured the equipment her husband had serviced,
for breach of warranty and negligence, claiming that RCA had
not acted responsibly to protect her husband from known dan-
gers. Their irresponsibility, she claimed, led to his death, and
she asked for $3.5 million in damages.

Two months after the New York State Supreme Court Ap-
pellate Division upheld the workers’ compensation ruling in the
Yannon case, a state judge dismissed Yannon’s personal injury
suit on technical grounds. Under state law the warranty and
negligence suits had to be filed within three years of the injury’s
being sustained. Since Sam Yannon’s signs of ill health ap-
peared in 1968, the statute of limitations ran outin 1971. Nettie
Yannon claimed that her husband was mentally impaired by
1968 and could not file the suit. The judge who heard the case
disagreed, ruling that Sam Yannon was sane in 1968 and could
have brought the suit. Since he did not, a motion to dismiss was
granted. This time it was Nettie Yannon who appealed and 1s
still waiting.®

Had the Yannon suit not been dismissed in 1982, six years
after it was filed, it probably would have followed the same legal
paths as did a suit filed on March 17, 1977, by a navy radar
repairman, Robert Engell. Engell and a friend, Donald
Cadieux, worked at Quonset Point Naval Air Station in Con-
necticut. Both reportedly spent many hours each day near
transmitting RF equipment. The radar they repaired sat on
waist-high repair benches, placing it at times only a few inches
away from their abdomens. Cadieux died in October 1974 at
age thirty-one, allegedly of complications stemming from pan-
creatic cancer. He had spent eight years at Quonset Point. En-
gell worked at the same facility for twelve years, prior to his
retirement in 1973, and was suffering from what was reported
to be pancreatic cancer a few years later.*®

The appearance of two rare forms of cancer in two relatively
young men who had the same work experience raised the
strong suspicion of a work-related health problem. Engell tried
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to argue this point through a workers’ compensation claim but
was not successful. Thus he decided to press a personal injury
suit with the help of the same lawyer who later took on the
Kerch case, Matthew Shafner, and New York attorney Marc
Moller. The defendants named in the suit were the electronics
corporations that manufactured the equipment Engell had re-
paired: International Telephone and Telegraph, Raytheon,
Varian Associates, Teledyne Ryan Aeronautical, Rockwell In-
ternational, Bendix, and General Dynamics. The plaintiff,
Robert Engell, asked for $4.5 million in damages and a jury
trial.?”

The dollar amount of the Engell suit was well in excess of the
award requested in workers’ compensation claims, and exceeded
Nettie Yannon’s $3.5 million suit. But as important as the
money were the precedents. If Engell won his suit, the way
could be opened for tens or perhaps hundreds of similar ac-
tions. Newspaper accounts suggested “that between 12 and 15
of Engell’s coworkers . . . have also developed ‘abdominal prob-
lems’ or cancer.”®® Donald Cadieux’s wife, Louise, followed
Engell’s lead in June 1977 and sued the same electronics
corporations for $4.5 million.? Joe Towne was actively circulat-
ing information on legal actions taken by members of the
Radar Victim’s Network and urging others to take similar ac-
tions.*® From the corporate point of view, the Engell case rep-
resented the thin edge of the wedge and had to be fought.
Engell’s lawyers were equally as determined to get what they
considered to be just compensation for their client.

The Engell case never went to trial. Between March 1977 and
December 1982 the two sides sparred with one another in the
fact-gathering stage. Engell’s lawyers, fearing their client would
not be alive at the time of the trial, petitioned to have his depo-
sition recorded on video. Their petitions were granted, and five
videocassettes with Engell’s testimony were finally put on re-
cord on September 14, 1977. The plaintiffs drew up a list of
eighty-four questions submitted to the corporations for an-
swers. The defendants repeatedly asked for additional time to
answer and drew up their own lists of questions for Engell.
Depositions (preliminary testimony by potential witnesses) were
entered by both sides, with some of the potential witnesses be-
ing subjected to extensive cross-examination. Zory Glaser, an
RF bioeffects expert who worked for NIOSH and later BRH,
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spent five days answering questions put to him by the lawyers
for industry and an adviser, John Osepchuk. Osepchuk also
served as a preliminary witness for industry. He was to be
joined later by Justesen and Michaelson.*!

Toward the end of 1982 the fact-gathering stage drew to an
end and the trial date at last seemed near. Then in November
1982, four of the companies left in the case (the suit against
Bendix had been dismissed on January 15, 1980) reached out-
of-court settlements with Engell. The company remaining,
I'TT, stayed with the case through December and the selection
of a jury. A new trial date was set for January 5, 1983. Be-
fore the trial date arrived, ITT also reached an out-of-court
settlement.** The terms of the settlement were not made
public.

The settlement provided a convenient means for resolving a
difficult legal matter. Neither party lost; neither won com-
pletely. Engell received an award that was presumably large
enough to satisfy him that he had been compensated for his
injuries. In exchange he had to abandon his attempts to prove
in a legal sense that his employers had been responsible for his
ill health. The corporations had to pay a settlement but were
not found guilty of negligence. No one could cite this case as a
precedent in the future. Other suits brought for similar reasons
would have to go through the slow, expensive pretrial process
followed in the Engell case. T'o this extent at least industry had
held at bay the wave of suits that could follow the return of a
verdict supporting the plaintiff. As a legal tool the out-of-court
settlement had advantages.

But as a tool for helping to settle the dispute that had led to
the suit, the out-of-court settlement was of little use. Five and a
half years of legal maneuvering produced no conclusions about
the cause of Engell’s illness or the extent of industry’s liability.
The same was true in the Kerch case and in the majority of
other legal actions involving RF bioeffects, most of which have
been resolved out of court.*” Because experts in government
and science have not been able to resolve disagreements about
the alleged danger of RF exposure, legal actions have been
looked to as a way of getting answers. But answers have not
followed. The law has provided settlements for individual
cases, but with the sole exception of the Yannon case it has not
reached any conclusions about alleged human injury.
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Closing the Circle of Indecision

The inability of legal proceedings to cool down the microwave
debate is in some ways difficult to understand. To some extent
lawyers are better equipped to handle ambiguity than are scien-
tists or governmental officials. Lawyers are trained to dissect
arguments and, through cross-examination, to sort out fact
from fiction. On more than one occasion, scientists, whose tes-
timony has been important in particular cases, have been sub-
jected to intense questioning about their methods, data, results,
and values. The depth of inquiry in the courtroom usually far
exceeds the rigor of scholarly dialogue or the give-and-take of
the government hearing.

But as rigorous as the questioning of lawyers can be, it cannot
provide clarity where there is none. Some have tried. In a suit
brought in 1975 against Litton Industries by Helen Mulhauser
and Agnes Ryan for alleged injuries stemming from a micro-
wave oven, Zaret was called on by the plaintiffs to supply evi-
dence on possible microwave cataracts. Defense attorney
Richard Bennett spent one full day questioning Zaret’s diag-
nosis and his credentials as a scientist. Articles published by
Zaret were discussed, line by line. His navy work and Warsaw
paper on the alleged Finland problem were worked into the
questioning. Every criticism of Zaret's work that could be
located was used, including confidential reviewer correspon-
dence from the Journal of the American Medical Association reject-
ing an article Zaret had submitted for publication.

In his questioning Bennett attempted to do something that
the scientific community had neglected; he tried to understand
and put on the record Zaret’s complete theory of microwave
cataracts. Zaret had to define terms, describe his observations,
explain diagnoses, clarify sources, and provide other details on
his work. The resulting deposition provides what is perhaps the
clearest description in print of the controversial microwave
cataract thesis.**

Zaret’s responses raised many questions about his work. He
could not recall sources, was vague about evidence, and some-
times appeared to contradict himself. He admitted that his
work was virtually unreplicated and in most ways unique. Even
the terms he used to describe microwave cataracts were his
own. And his clinical procedures definitely opened the door to
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charges of circular reasoning. His diagnosis of a microwave
cataract depended on some knowledge of prior history, whlle
histories in turn could raise suspicion of microwave cataracts.*
Throughout the questioning, however, Zaret steadfastly
maintained that he could see changes in the posterior capsule
surrounding the lens that stemmed from RF exposure.

Bennett: It has a very distinct pathonomic [sic] evolution, a microwave
cataract?

Zaret: Yes.

Bennett: It has roughening of the lens capsule?

Zaret: In the early stages. Not every ophthalmologist would agree
with that. Not every ophthalmologist can see it.

Bennett: How do you determine the presence or absence of rough-
ening?

Zaret: When you play the light beam along a very fine beam [line?]
and look with the proper magnification and the right angle, you see it.
Bennett: What is it? .

Zaret: It looks like the surface is puckered and rough. . . . [It] also
looks like it is thick.®

This simple I-can-see-it-even-if-you-cannot argument was the
most difficult to reject. Other ophthalmologists could always be
brought in to testify that they could not see the roughening and
thickening that Zaret saw. As long as this was the case, there
was always a chance that Zaret, and not his critics, would prevail
in court, as he did in the Yannon case.

Whether because of uncertainty about the outcome or other
factors, Mulhauser-Ryan v. Litton Industries was settled out of
court. This time a new twist was added to the accommodation
reached. On January 9, 1976, Mulhauser and Ryan petitioned
the court to have the case dismissed, “with prejudice, and with-
out costs to any of the parties.” The major reason given was that
following the deposition, Zaret had refused to supply further
information and had withdrawn his support for the case. The
plaintiffs concluded, “We now believe that Dr. Zaret had no
scientific basis for his claimed finding that we had microwave
eye injuries and cataracts caused by exposure to leakage from a
microwave oven. We believe Dr. Zaret has misled us and conse-
quently caused us to expend enormous time and effort in fu-
tile and unnecessary litigation.”*” Bennett had accomplished
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his major objectives; he had won the case for Litton Industries
and legally (not scientifically) discredited Zaret’s testimony.
Whether any cash settlement went along with the agreement to
dismiss with prejudice has never been made public.

The difficulties Zaret encountered when called on to defend
his ideas in court have been experienced by witnesses on the
other side as well. Herman Schwan’s lengthy testimony at the
Rockaway Township Home Box Office hearings is ample dem-
onstration. Schwan was called to provide expert testimony on
RF bioeffects. As a leading researcher in the field, he seemed
eminently qualified to bring rationality and solid evidence to
bear on the impending zoning decision. Under rigorous and
sometimes hostile questioning, he fared no better than Zaret.

The major problem for experts in legal settings is a dichot-
omy that exists between the objectivity of their science and the
subjectivity of their testimony. Schwan was able to provide the
Rockaway Township Board of Adjustment members with fac-
tual information on his own work. His objectivity as a scientist
was assumed, just as it must be assumed until proved otherwise
that Zaret is reporting objective clinical observations when he
testifies in microwave cataract cases. When called on to provide
information on other work in the RF bioeffects field and on the
state of general knowledge about RF bioeffects, however,
Schwan was being asked to go beyond facts to opinions. Admit-
tedly the opinions he supplied were those of an expert in the
field, but they were still opinions.

The Rockaway Township Board members understood that
they were under no obligation to believe everything Schwan or
any other expert said. But it still remained for the board, or in
other cases, the judge or jury, “to decide how much weight it
wishes to give to [the] testimony.”*® The weighing process is
vital to the legal process. The microwave debate has arisen
because the experts who testify disagree; someone has to decide
who to believe. This is the burden that has been placed on
judges, jurors, and public officials when they are asked to con-
front the RF bioetfects problem in hearings and in court. When
the divisiveness of chosen experts is added to the impossible
task of finding solutions that have eluded the experts, it is not
difficult to understand why the out-of-court settlement has
been so popular. It is the legal community’s way of avoiding
decision making. Congress can pass the RF bioetfects problem
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along to the executive. The executive can drag its feet. Scien-
tists can always ask for more time and money to gather more
information. The media can popularize without facing up to
the facts. And the legal process can put out small fires without
getting burned by the main inferno. The circle of indecision is
complete, the underlying problem remains.



10

Science and Values

In [the last] two decades, the United States has received enormous
amounts of scientific and technical information and advice from the
scientists and engineers of the country. The information is almost
always technically correct and thorough; it is almost always given with
the intention of solving or mitigating the problems sketched [out].
The paradox is simply this: How have we gotten into so much trouble
while getting so much well-intentioned and correct technological ad-
vicer—Martin Perl, Science (September 1971)

Many specific reasons have been advanced to explain why the
debate has been ongoing for several decades. In general all can
be reduced to either the failure or the inability of the institu-
tions and persons engaged in the debate to confront the basic
problems that arise when technology, science, and values are in
conflict. Congress and the executive have not been able to make
decisions about regulating RF technology. Scientists have not
critically analyzed their role in policymaking. The mass media
have not carried out their obligation to educate the public in a
full and responsible way. The legal system has been unable to
provide clarity where none exists.

It is tempting to conclude this study with a call for increased
efforts to make the system work better. My own feeling, after
observing the debate for a number of years, is that the current
system could be made to work better but only if some funda-
mental changes are made in basic assumptions about appropri-
ate problem-resolution procedures. Of most importance in this
regard is a need to reconsider the relative importance assigned
to two critical components of all problem solving: science and
values. I believe that the procedures used for dealing with the
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microwave debate and similar ones have placed too much em-
phasis on science and too little on values.

Science and Its Limits

There is a seductive plausibility to the argument that a detailed
scientific understanding of RF bioeffects is essential for deci-
sion making. After all, how can RF standards be set, to focus on
the most controversial policy issue, if bioeffects are not fully
understood? The purpose of standards is to protect human
health. In order to protect health, we need to know how RF
radiation affects health. Unquestionably such knowledge is best
gained through science. Objective decisions require objective
information; objective information is gained through science.
As logical as this line of reasoning seems, it does not necessar-
ily lead to the conclusion that problem solving is best begun by
assembling more scientific data on RF bioeffects, as has so often
been argued. The RF bioeffects problem is complex and needs
to be clarified before experiments are undertaken, especially if
the results are going to be used for establishing policy. Experi-
ments have to be planned with an eye toward generating the
specific information needed for making decisions. Moreover it
is not true that detailed scientific information, especially about
RF bioeffects, is as critical to problem solving as is usually as-
sumed. The 10mW/cm? figure that Herman Schwan proposed
in 1953 as an estimate of presumed safety can be used for
making many important decisions. From the mid-1950s on few
persons denied that exposure above 10mW/cm? started to get
into the gray zone of possible hazards, with 100mW/cm? being
accepted as the level at which health effects are expected. Was
anyone being routinely exposed to such levels of radiation?
From a public policy standpoint, this would logically seem to be
the first question to ask. If they were not, then the inquiry
process could turn to the question of the adequacy of the initial
estimates. If they were, more immediate steps would be called
for to protect persons from hazardous exposure situations.
As logical as this first step might seem, it was not incorpo-
rated into problem-solving efforts in any major way until the
mid-1970s when EPA began its environmental monitoring pro-
gram. Prior to that time the military ran spot checks on a few
facilities but never within the context of an overall assessment
of the total exposure received by its personnel. Random en-
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vironmental monitoring in industry began in the early 1970s
with the establishment of OSHA and NIOSH, but again not
within the context of general assessment. As a result even today
it is not possible to give a complete answer to the basic question
of whether people are being exposed routinely to more than
10mW/cm? of RF radiation, and if so, how many and under
what circumstances. When Congress tried to assess the possible
extent of exposure from RF sealers and VDTs in 1981, it could
not get definite answers.!

The folly of making decisions without information on expo-
sure is well evidenced by episodes such as Project Big Boy, the
secret investigation undertaken during the Pandora years to
discover whether exposure to shipboard radar produced ad-
verse health effects. The project failed because it was discov-
ered after the fact that above- and below-deck exposure levels
were not as different as expected. Had the navy undertaken a
routine monitoring program when it first became concerned
with RF exposure in the early 1950s, actual exposures on ship-
board would have been known and the experiments could have
been designed accordingly. Much the same conclusion follows
for every other personnel survey that has ever been conducted.

But even the lack of detailed exposure data is not a major
obstacle to further planning. For example, it has always seemed
plausible to assume that those who work in the vicinity of RF
equipment are exposed to considerably more RF radiation than
is the general population. How much more is still not known
since work place averages have not been determined. We know
from EPA’s environmental monitoring program that general
population exposure on an average falls below 1uW/cm?
(10,000 times below 10mW/cm?), with maximum exposure oc-
casionally reaching as high as 100nW/cm?. If work place expo-
sure is significantly greater, then it could fall in the low mW/
cm? range or above, a figure borne out by the isolated moni-
toring that has been conducted in work place settings.? These
rough estimates, which have commonly been accepted from the
mid-1950s on, provide more than enough information for
planning subsequent actions.

The fact that general population exposure to RF tradition is
at very low levels for long periods of time strongly suggests that
the focus of scientific experimentation should be chronic, low-
level studies. High-level (10mW/cm? and above) thermal exper-
iments may be of interest from the standpoint of pure science,
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but they have little relevance to the general population. This
conclusion is not controversial. On the contrary, it is a necessary
one that follows from the rationale used to set the 10mW/cm®
standard in the first place. This standard was adopted be-
cause there was supposedly compelling evidence to prove that
thermal effects did not occur at lower levels. If this evidence
were truly compelling, it follows that thermal experiments
cannot provide information on effects that might occur in
general populations at lower exposure levels. Thus, the only
reasonable way to test the premise that the general population
is safe is to undertake extensive chronic, low-level exposure
experimentation.

As logical as this conclusion might seem, it has never had the
impact it should on RF bioeffects research. Why? Principally, I
argue, because insufficient attention has been devoted to re-
search planning. Such planning has been conducted in a
haphazard fashion, often behind closed doors, relying on only
a limited number of experts, and with very little attention being
paid to the planning process itself. Great care is usually taken to
ensure that individual experiments are undertaken appropri-
ately by turning to RF bioeffects experts for reviews. However,
planners have never sought advice from persons who study
science policy and who could, on the basis of extensive experi-
ence with other fields, comment on whether the overall re-
search program being pursued is appropriate. The result of
this situation is that after thirty years of more or less constant
research effort, there are still gaps in the scientific record.

Before research can be undertaken, it must be planned; re-
search planning requires more than input from scientific ex-
perts in the proposed field of research. In-field experts have
two shortcomings: they are committed to particular lines of
research and usually support these lines when they give advice,
and they have seldom been trained to study science in its broad-
est contexts. Policy experts from outside science (sociologists,
political scientists, economists, historians, philosophers, and
others) are not committed to specific fields of scientific research
and can make rigorous judgments about what can and should
be done. Over the last twenty years the U.S. government has
spent billions of dollars building the social sciences in the belief
that they are useful. Certainly in areas such as the microwave
debate, they should be put to use in advance of allocating re-
search funds for particular research projects.



233 Science and Values

The need to draw a broader range of experts into the micro-
wave debate is also apparent from a second conclusion that
follows from the general exposure data that have been available
for many years. If it is true that most people are not routinely
exposed to more than a few uW/cm® of RF energy, then it
would seem to follow that RF standards could be set well below
10mW/cm? without causing much economic hardship. If EPA’s
measurements are accurate, it would appear that very few RF
facilities expose surrounding populations to more than 100W/
cm? levels. This means that the economic cost of a 10uW/cm?
standard would be limited. Certainly this was even more the
case twenty years ago when standard setting began in earnest.

The conclusion that general population standards could have
and probably still could be set well below 10mW/cm? or even
1mW/cm? without causing serious economic burdens is relevant
to decision making because it could alter the course of decision
making. On the basis of this conclusion policymakers could
have decided to set standards at the limit of economic hardship
rather than at the limit of biological effects. Efforts to define
the limits of economic hardship would have required not only
engineering studies but social and economic analyses, thereby
giving a totally different and more socially responsive tone to
the problem-solving effort. More social responsiveness might
have lessened public anxiety, thus eliminating a major cause of
controversy. Had decision making been set in broader contexts
from the start and followed a logical problem-solving path, it is
possible that the microwave debate could have been avoided, at
least in the public sphere.

The principal reason why more comprehensive approaches
to problem solving have not been adopted can be traced to the
uncritical adoption of narrow scientific methods. Our faith in
science and its ability to provide objective information raises the
hope that it can solve all problems; hence we give way to the
temptation to collect more scientific information without stop-
ping to wonder whether the problems being addressed are
amenable to narrow scientific solutions. Science is an efficient
tool for discovering facts about nature. Making decisions about
how best to exploit and regulate RF technology requires more
than factual information about nature. Such decisions require
information about economics, politics, law, history, social con-
tingencies, and much more, information beyond the expertise
embodied in science.
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The overemphasized hope that problem solving can be objecti-
fied by turning to science has had one additional impact; it has
led to a failure to recognize the importance of values in decision
making. The reason for the failure is obvious. If decision mak-
ing can be objectified by turning to science, then values can
be ignored because presumably they can be eliminated. The
fallacy inherent in this argument is equally as obvious. Try as
they might, policymakers have not been able to eliminate
values from the decisions they have made. To illustrate this
conclusion, one need look no further than the latest revi-
sion of ANSI's RF standard, which was adopted in 1982
(ANSI C95.1-1982).

The scientific bias of all of ANSI’s RF standards activities is
clear. From the early 1960s on ANSI’s standards committees
have looked at and discussed only one type of evidence,
scientific evidence. The latest revision of C95.1 is no excep-
tion. The only literature cited is scientific literature on RF bio-
effects. The only issues discussed in any detail are scientific
issues. There is no evidence from existing documentation to
suggest that either C95.1V or C95, the committees that respec-
tively drew up and adopted C95.1-1982, has ever had a serious
or sustained discussion of any topic other than science.

ANSTI’s total preoccupation with science could be accepted if
values did not enter into their deliberations, but values have
had a bearing on the standards they have set, and these values
have had a profound impact on the microwave debate. Some of
the values are obvious, such as the preoccupation with science
itself. Others are less obvious but no less important, as can be
illustrated by taking a closer look at some of the decisions made
during the formulation of C95.1-1982.*

ANSI members have always derived RF standards by work-
ing from a range of known danger to a point of presumed
safety. They knew as early as the 1950s that exposure at
100mW/cm® could cause overheating and damage. The chal-
lenge posed to scientists for the purpose of setting standards
was to discover how far below that level standards had to be set
to avoid causing injury. They attempted to find the lowest level
at which effects could be found and then set standards a pre-
sumed safe distance (usually a factor of ten) below that level.

This approach to setting standards is not the most conserva-
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tive (defining conservative as offering maximum health protec-
tion) one that could have been adopted. C95 members could
have spent their time discussing how low standards could be set
without infringing on economic development instead of figur-
ing out how high standards could be set to avoid injury, an
approach that probably would have resulted in considerably
lower standards. Standards could not be set much higher how-
ever without leading to the possibility of hazards, a fact C95
members recognized, even if they did not understand its anti-
conservative consequences. Persons relying on C95.1-1982 are
warned that “exposures slightly in excess of the radio fre-
quency protection guides are not necessarily harmful, however,
they are not desirable and should be prevented whenever
possible.””

The lack of conservatism assumed in C95.1-1982 is ag-
gravated by its strict scientific bias (a value). Within the upper-
limit context, greater protection (conservatism) is achieved by
lowering standards in response to new information on effects
that may occur at lower levels. Any factor that serves as an
obstacle to getting new information into the standard-setting
process could potentially militate against lower standards. One
major obstacle that has consistently been used to exclude infor-
mation from U.S. standard-setting efforts is the selected use of
scientific rigor.

In the past U.S. policymakers have used supposed scientific
rigor to exclude most East European research on RF bioeffects
from their deliberations. The framers of C95.1-1982 are no
exception. “Some effects reported in the Eastern European lit-
erature were discounted because of questionable control proce-
dures and lack of information on environmental parameters
and physical measurements.” An effect known as calcium
efflux, which has been shown to be modulation specific at low
exposure levels, was ignored because it could not be tied to any
adverse health effects.® The data used to set C95.1-1982 had to
overcome the obstacles of “demonstrability . . . , relevance,
reproducibility, and dosimetric quantifiability.”” Data that
failed to meet these criteria were not used.

What would have been the consequences of lowering the
requirements for judging scientific rigor? Work of doubtful
scientific quality would have made its way into standard setting
and reduced the reliability of the standard. Insofar as the ques-
tionable data supporting the standard could be criticized, so too
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could be the standard itsel
that if some of the questionable data were used, C95.1-1982
would have been set at a lower level; in other words sacrificing
scientific rigor would have resulted in a more conservative pol-
icy toward health protection. In choosing to stay rigidly with
scientific rigor (a value judgment), C95.IV members again
shied away from pursuing a more conservative policy.

That such decisions have been based on underlying values is
more than apparent from the selective way in which scientific
rigor has been used in C95.1-1982 to quantify exposure. Previ-
ously C95.IV members were content to express standards in
terms of the amount of energy arriving at the skin surface. The
basic mW/cm® measure is simply an expression of the amount
of energy per unit of area. Scientists have known for many
years that some of the energy that arrives at the skin surface is
not absorbed into the body. Thus surface exposure is not an
accurate measure of the amount of internal energy that pro-
duces bioeffects. To compensate for this inaccuracy, the new
standard has been written in terms of the actual amount of
energy absorbed, or “specific absorption rate” (SAR).® One
consequence of the added precision has been relaxation of the
new standard at some frequencies, based on the fact that at
these frequencies RF energy is not readily absorbed (figure 9).

The studies that led to the formation of the SAR concept
have also demonstrated that the body can concentrate RF en-
ergy, producing localized hot spots with energy levels that
equal or exceed surface levels (figure 10).? Thus the inaccuracy
of using surface energy levels to regulate exposure cuts two
ways. Internal energy levels can be either higher or lower than
surface exposure, depending on where within the body mea-
surements are made. Whereas the knowledge that internal en-
ergy levels can be lower was used to raise standards, knowledge
that internal energy levels can be higher was not used to lower
standards. The precision gained by use of the SAR concept has
been used selectively (a value judgment) in setting C95.1-1982.

The reasoning used by C95.1V members to dismiss hot spots
from their deliberations is difficult to accept. They contend that
whole-body averages can be used for calculating standards be-
cause such averages take hot spots into consideration. Average
whole-body exposure is calculated by weighing hots spots and
cold spots together to determine mean and average exposure.
That for every above-average exposure spot within the body

£ Thaoa ~ow Lo v Ak hAsvrova -
L. 111C1IT Cdll e 11V uuuut, Hnouweves,



237  Science and Values

& 100
1S
L
2
£
z
§ 10
©
)
2
o]
a
1.0
— — — ANSI| C95.1-1974
ANSI C95.1-1982
0.1
1 10 102 103 104 10°
Frequency (MHz)
Figure 9

Comparison of the exposures allowed under the old and new ANSI stan-
dards.

there is a corresponding below-average exposure spot is of no
consequence at all if the above-average exposure produces
damage. The average whole-body momentum delivered by a 1
ounce bullet traveling at 500 feet per second is about one hun-
dred times less than that delivered by a 200 pound football
player running at 12 miles per hour. This fact would offer little
consolation if the point of impact of the bullet were the heart.
That whole-body SAR may be within acceptable limits is also of
little consequence if the above-average exposure occurs in a
place of vital importance to well-being.'?

Why was the SAR concept used selectively in setting C95.1-
19827 The answer to this question is obvious. The use of SAR
data regarding hot spots in setting standards would have been a
conservative move. The use of average whole-body SAR data,
of scientific rigor, of the upper-limits principle, was not. C95.1-
1982 is, if nothing else, consistent. When given an alternative,
its authors shied away from greater conservatism, not toward it
(a value judgment). As simple a step as increasing the margin of
safety was rejected because “none of the members of the sub-
committee offered an argument” in favor of this step.'! Appar-
ently no one thought it cogent to suggest that a wider margin
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Hotspots—variations in specific absorption rate measure in watts per kilo-
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1.88 W/kg. Reprinted with permission from IEEE Proceedings 68(1980): 27.
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would at least offer greater peace of mind to exposed popula-
tions, if not actually offering greater health protection.

Why did C95.IV members so consistently shy away from
greater conservatism? Why has policymaking held so long to
the upper-limit concept? Since the only possible price of
greater conservatism would be possible limitations on the use of
RF technology, it seems reasonable to conclude that the main
restraint against greater conservatism is a desire to maximize
opportunities to expand the use of RF technology. What com-
munity has the greatest interest in expanding the use of RF
technology? The military and industry, whose values are most
strongly represented in C95.1-1982 and other similar policy
decisions. At heart C95.1-1982 is a military-industry standard.

This conclusion should come as no surprise. C95 activities
are coordinated by the navy and IEEE, two user-oriented or-
ganizations. Roughly two of every three C95 members repre-
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sent military or industrial interests. Many of the scientists who
advised during the standard-setting process, including C95.1V
chairman Bill Guy, were funded by the military. At every criti-
cal juncture the main input into C95.1-1982 came from the
user community. That it should as a result reflect the values of
that community is natural.

These values contrast sharply with those held by Paul
Brodeur and other critics. Critics have consistently argued for a
lower-limit approach to standard setting, sometimes to the
point of putting potential roadblocks in the way of technologi-
cal progress. They often have little regard for scientific rigor,
accepting, as does Brodeur, any evidence that raises questions,
no matter how tenuous it may be. They readily accept anec-
dotal evidence and argue that more attention should be paid to
groups of persons who have been exposed. Above all else they
value human health. They worry most about health-related de-
cisions that are made on the basis of partial information. They
worry less about slowing technological growth. Most accept the
benefits of technology in general but will speak up against tech-
nological expansion when they believe that it could affect their
lives.

Given these contrasting value perspectives, it is not difficult
to understand why there has been an RF debate and why that
debate has at times gotten rather heated. If maximum health
protection is a dominant value, then the course of past decision
making in the United States is inadequate. Reports of injuries
could have been thoroughly investigated, exposed populations
could have been surveyed in more detail, more chronic, low-
level studies could have been funded, standards could have
been set more conservatively. If fostering technological expan-
sion is a dominant value, then the criticism that has been
leveled at the RF establishment seems grossly unfair. Exposure
to moderate and high levels of RF radiation is limited, there is
no solid evidence to support claims of widespread injury, some
of the subtle effects that have been discovered are of uncertain
human consequence, and RF technology does play a critical
role in the scheme of modern technological development.
There is reason for disagreement and even outrage if the activi-
ties of each side are viewed from the perspective of the other’s
values.

As long as this situation prevails, the chances of ending the
microwave debate appear to be slim. Even if the opposing sides
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eventually agree on the facts, they will likely continue to dis-
agree over interpretations and use. Resolving disagreements
over interpretations and use will require an ability to deal
with values. If it is true that we will eventually have to confront
values, then it would seem to follow that rather than ignoring
values as somehow irrelevant ingredients in problem solving,
they should be recognized as present and unavoidable. They
should be brought into the open and clarified. Persons who
study values and their place in society should be consulted with
the same frequency and sincerity as scientists. The methods
used for integrating values into decision making should be dis-
cussed with the same intensity as scientific methods.'?

Recommendations

Eliminate military influence on RF bioeffects research. Decisions
about the use and regulation of RF energy have two fundamen-
tal impacts on society: they can influence technological develop-
ment and they can affect public health. It is possible, although
not necessarily certain, that there is conflict between these two
impacts. A decision to raise standards could favor technological
development, possibly at the expense of health protection. A
decision to lower standards could increase public health protec-
tion, perhaps at the expense of technological development.
Given the potential for conflict, it is essential that persons inter-
ested in each aspect of the potential impact of decisions have
equal and fair access to decision making.

The most important violation of this principle today can be
found in the procedures used to allocate research funds.
Significant portions of the support for bioeffects research come
from the military, which cannot be viewed as a disinterested
party when it comes to making decisions about development
versus health. The military has pronounced development inter-
ests, which in principle, if not in fact, can influence decisions
about health. Thus any work funded by the military can be
questioned on the basis of vested interests.

As a major user of RF technology, the military has a right to
be concerned about RF bioeffects. The same holds true for
industry. Both might reasonably desire or be required (based
on a principle of equal distribution of costs and benefits)
to make resources available for RF bioeffects research. But
neither should have any controlling influence over the way re-
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search funds are spent. Decisions relating to the use and con-
trol of RF energy are properly public decisions that must be
made in public forums where industry, the military, consum-
ers, and anyone else can have equal opportunity to express
opinions.

The elimination of military interests from RF bioeffects re-
search would require a change in current funding patterns that
could be effected either by reducing military R&D budgets by
the amount currently devoted to RF bioeffects research and
shiting these funds to agencies that do not have user conflicts or
by block allocations from the military to these agencies. How-
ever accomplished, the possibility for controlling interests in RF
bioeffects research must be eliminated. Only in this way can
scientists be freed to get on with their main task—pursuing
socially responsible and intellectually challenging investiga-
tions—and the public regain its confidence in the bureaucracy
that makes decisions about its health.

Exercise congressional responsibility. In the chain of failures that
have led to the lack of public policy decisions about the use and
regulation of RF energy, the congressional link stands out
above all others as the weakest. There is ample reason for sin-
gling out Congress as the critical point for change. The only
sure input that members of the public have into decision mak-
ing comes through Congress. Congress sets policy and deter-
mines how the nation will be governed. Those who do not
agree with policies set by Congress can vote against its members
and for other persons.

If Congress does not face up to its responsibilities and instead
passes its authority to make decisions on controversial environ-
mental matters to the executive or by default to the courts,
public input into decision making is diminished, or lost all to-
gether. The public can vote against a representative who favors
industrial interests over the public’s, or the reverse; it cannot
vote against an EPA regulation or a decision handed down by
the courts. Loss of input into decision making is bound to result
in diminished respect for the decisions that are made.

The consequences of the failure of Congress to take decisive
action are many. The vague mandates given to the executive
have caused that branch of government to flounder. Local gov-
ernments have been forced to formulate their own policies to
satisfy constituents frustrated by the lack of federal action.
Vested interests have looked at indecision as an opportunity to
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attempt to influence policy. Scientists have had to shoulder the
burden of solving many problems that are not scientific ones.
In sum the failure of Congress to establish firm guidelines for
action has been felt at every level of decision making.

Congress must establish a clear national policy for dealing
with the consequences of technological development. The
public and industry must know how risks and benefits are to be
evaluated so that each can plan accordingly. Official attitudes
toward hazards control must be openly debated and eventually
agreed on so that judgments can be made about specific proj-
ects that touch individual lives. The problems we are facing as a
result of technological development are real. So too must be
their solutions, in order to allow the latter to be studied, dis-
cussed, and, if necessary, changed.

Encourage public involvement. Congressional responsibility
probably will not be exercised unless there is active public in-
volvement in the microwave debate. If voters do not ask their
representatives to take stands on difficult issues, their represen-
tatives will not take stands. If Congress does not ask for
changes, it is unlikely that anyone else in government will.
Change could always mean the end of jobs and security if deci-
sion making were radically restructured. Scientists know that a
solution to the RF problem would signal the end of research
funds. There is little likelihood that internal pressures within a
decision-making establishment will produce change. External
pressu.e, particularly from the public, could.

Public pressure will not affect the microwave debate if it is
not grounded on well-informed arguments. Arguments for
change that can be easily dismissed do not carry much weight.
The public must know what it is talking about when it enters
into a debate over the use of RF technology. If it does not, its
voice will be quickly and justifiably drowned out by the voices of
those who are informed.

Well-informed participation by the public will require better
public education. Unfortunately the forces pushing for better
public education are not very strong. As long as the public
seems satisfied with superficial sensational coverage of contro-
versial issues, the mass media will supply superficial sensational
coverage. As long as Congress is permitted to place the burden
for making difficult decisions on the executive, it can ignore
public dissatisfaction. As long as scientists are more responsible
to their funding agencies than to the public, they will be able to
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dismiss public criticism. The establishment that now oversees
policy seemingly has very little to gain from better educating
the public and potentially a great deal to lose if viewed within
the narrow context of security and the status quo.

If the establishment that controls policy will neither change
nor provide the education needed to think critically about
change, then the impetus for change and the demand for bet-
ter education must come from the public. The public must get
involved for the purpose of learning more about the problems
it wants to address and later as active participants in decision
making. In doing so, however, the public must realize that it is
taking on a task that can consume considerable amounts of
time, money, and energy. It must understand that participation
in decision making can require rethinking fundamental values.
We live in a world that depends heavily on RF technology for its
comforts. It may not be possible to maximize those comforts
without infringing on public health. If the public is prepared to
accept the challenge posed by this situation fully and respon-
sibly, then it should be encouraged to enter the debate.
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Bibliographic Note

This brief literature survey is intended to provide general suggestions
for additional reading. Those with particular interests can find other
sources listed in the bibliographic and general survey works men-
tioned below and in the works cited in the notes in this book. Manu-
script and technical materials used in preparing this book have not
been listed in a separate bibliography; full references have been given
in the notes and can be consulted as needed.

The best source of current information on the microwave debate is
Microwave News: A Monthly Report on Non-Ionizing Radiation, ed. Louis
Slessin, PO Box 1799, Grand Central Station, NY 10163. At $200 for
a year’s subscription, this publication is most suited to the needs of
groups that have an interest in developments on all fronts. Profes-
sionals in bioeffects research can get a much more limited perspective
on current developments through the Bioelectromagnetics Society’s
Newsletter, 1 Bank Street, Gaithersburg, MD 20760.

Information on current scientific publications on bioeffects re-
search and related developments is given in Biological Effects of
Nonionizing Electromagnetic Radiation: A Digest of Current Literature, a
quarterly publication produced for the Office of Naval Research by
Information Ventures, 1500 Locust Street, Philadelphia, PA 19102.
The best cumulative index of scientific publications in this field is
Zorach R. Glaser and Julia L. Moore, Cumulative Index to the Bibliogra-
phy of Reported Biological Effects and Clinical Symptoms Attributed to Mi-
crowave and Radio-Frequency Radiation Exposure (Riverside, CA: Julie
Moore & Associates, 1982). This index, which is based on a series of
earlier bibliographies compiled by Glaser, contains many listings of
nonscientific literature that are of general interest.

Most general survey works pertaining to the microwave debate
have focused on scientific publications and must be read with caution
since they usually have been prepared for specific purposes. The most
comprehensive surveys are: National Institute of Occupational Safety
and Health, RF/Microwave Criteria Document: External Review Drafl, 2
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vols. (n.d., circulated 1979-1980); and Environmental Protection
Agency, Biological Effects of Radiofrequency Radiation: External Review
Draft, no. EPA-600/8—83—026A (June 1983). Om P. Gandhi, “Bio-
logical Effects and Medical Applications of RF Electromagnetic
Fields,” IEEE Transactions on Microwave Theory and Techniques 30
(1982): 1831-1847, provides a much briefer survey of the scientific
literature, which follows in a long line of summaries produced by the
community doing the research. S. Baranski and P. Czerski, Biological
Effects of Microwaves (Stroudsburg, PA: Dowden, Hutchinson & Ross,
1976), has extensive coverage of the Soviet and East European litera-
ture, which is still useful even though it is now out-of-date. Many
articles in Sympositum on Health Aspects of Nonionizing Radiation, pub-
lished in Bulletin of the New York Academy of Medicine 55 (December
1979), have useful summaries, although the quality is mixed.
Balanced surveys of nonscientific issues are limited in number.
Karen Massey, “The Challenge of Nonionizing Radiation: A Proposal
for Legislation,” Duke Law Journal 105 (1979): 105-188, gives an ex-
cellent survey of prior legislative activities. Leonard Davis, “A Study
of Federal Microwave Standards,” a report prepared for the U.S.
Department of Energy, Office of Energy Research, DOE/ER/10041—
02 (August 1980), covers similar material more briefly and with
greater attention to standards. N. H. Steneck, H. J. Cook, A. J. Van-
der, G. L. Kane, “The Origins of U.S. Safety Standards for Microwave
Radiation,” Science 208 (June 1980): 1230-1237, sketches out the
history of RF standards through the adoption of ANSI C95.1-1966.
Among popular writings Paul Brodeur, The Zapping of America:
Microwaves, Their Deadly Risk, and the Cover-up (New York: W. W.
Norton, 1977), still provides the most readable general account of the
development of the microwave debate. This work is not always reli-
able, and readers should exercise caution in using both Brodeur’s
information and his interpretations. Most subsequent popular ac-
counts have been heavily influenced by Brodeur’s cover-up thesis.
Finally, for readers who want to get firsthand a feeling for the
different opinions that have led to the microwave debate, a ponder-
ous but sometimes entertaining place to begin is with the reoccurring
congressional hearings: U.S. House, Committee on Interstate and
Foreign Commerce, Subcommittee on Public Health and Welfare,
Electronic Products Radiation Control, Hearings on H.R. 10790, 90th
Congress, 1st sess., 1967; U.S. Senate, Committee on Commerce,
Radiation Control for Health and Safety Act of 1967, Hearings on S. 2067,
S. 3211, and H.R. 10790, 90th Congress, 1st, 2nd sess., 1967—1968;
U.S. Senate, Committee on Labor and Public Welfare, Subcommittee
on Health, Radiation Health and Safety Act, 1974, Hearings on S. 667,
93rd Congress, 2nd sess., 1974; U.S. Senate, Committee on Com-
merce, Science, and Transportation, Radiation Health and Safety, Hear-
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ings on Oversight of Radiation Health and Safety, 95th Congress, 1st sess.,
1977; U.S. House, Committee on Science and Technology, Subcom-
mittee on Natural Resources and Environment, Research on Health
Effects of Nonionizing Radiation, Hearing, 96th Congress, st sess., 1979;
and U.S. House, Committee on Science and Technology, Subcommit-
tee on Investigations and Oversight, Potential Health Effects of Video
Display Terminals and Radio Frequency Heaters and Sealers, Hearings, 97th
Congress, 1st sess., 1981.
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