to discount the epidemiological results linking EMFs tocancer.
“Lack of mechanisms is a valid criticism of the epidemiological
data, but it does not mean we should throw it out,” Bates told
Microwave News. On the third day of the meeting, Bates ex-
pressed his frustration at many of those who had discounted the
epidemiological studies. “Idon’t think many of the speakershad
carefully read the epidemiological literature—including the
US. Air Force.” On the previous day, the Air Force had presented
a blistering attack on the EPA report which was adapted from
written comments submitted in October (see MWN, N/D90).

Dr. Dimitrios Trichopoulos, the chairman of the Depart-
ment of Epidemiology at the Harvard University School of
Public Health—another utility witness—was less dismissive,
noting that causality is a “possibility.” Nevertheless, he said
that, according to his calculations, if there is a true link between
EMFs and childhood cancer, given the electrification of the
country over the course of the century, he would have expected
an “epidemic” on the order of the one atiributed to tobacco
smoke. “We don’t see it,” he said. This prompted Matanoski to
point out that there has been a consistent increase in childhood
leukemia since the 1930s. She later told Microwave News that

she thought that the assumptions upon which Trichopoulos

based hisanalysis were“‘extreme.” Dr. Donald Pierce of Oregon
State University also said he was notswayed by Trichopoulos’s
reasoning,. ,

Inaninterview after themeeting, Bary Wilsontold Microwave
News that the Utility Health Sciences Group witnesses “did not
help their cause: They did notread the literature, they came with
preconceived notions from their own areas of research and did
not seem 1o consider important findings from other areas.”

Atthecloseof themeeting, the SAB panel members divided
themselves into three groups to review specific portions of the
document: physics and biophysics; epidemiology; and cell
biology and mechanisms. The panel will meet again asa whole
in April. Matanoski said that she plans to submit the panel’s
report in June,

Congress Keeps Tabs on EPA
EMF-Cancer Report

Congress is actively monitoring the events surrounding the
release of and the Science Advisory Board's (SAB) review of
the Environmental Protection Agency’s (EPA) draft Evaluation
of the Potential Carcinogenicity of Electromagnetic Fields.

A numberof membersof the House of Representativeshave
criticized both the White House for its role in delaying the re-
lease of the report and the procedures set up by the SAB for its
official review.

More than two weeks after the November 27 publication
date, EPA had still not issued the draft xeport, due in large part
to objections raised by President Bush’s science advisor, Dr.
Allan Bromley (see MWN, M/J90 and N/D90). After the White
House’s involvement was made public, the document was
released on December 14, with an agency disclaimer added to

How To Order the EPA Report

Copies of EPA’s draft report, Evaluation of the Potential
Carcinogenicity of Electromagnetic Fields (EPAJ600/6-
90/005B), are available from: ORD Publications Office,
CERI-FRN, U.S. EPA, 26 W. Martin Luther King Drive,
Cincinnati, OH 45268, (513) 569-7562, FAX (513) 569-
7566.

the front stating that “there are insufficient data to determine
whetheror notacause and effect relationship exists” and that the
“review draft should not be construed as representing agency
policy or position.” _ o

In this interval, there were turbulent exchanges between
Capitol Hill and EPA and the White House. In a December 11
letter to Bromley, Representatives George Brown (D-CA),
chairman of the House Committee on Science, Space and
Technology, James Scheuer (D-NY) and Frank Pallone (D-
NIJ) charged that Bromley’s “unprecedented decision” to post-
pone the SAB review of the EPA report is “more likely to fan
public concern than to allay it.” Bromley, denying that he cen-
sored the.document, responded on December 17 that his ob-
jections were rooted in the wording of the executive summary,
which he claimed showed that the authors had determined that
there is a causal relationship between EMFs and cancer.

Brown, Scheuer and Pallone also condemned the SAB for
the manner in which the witnesses had been scheduled for the
January 14-16 panel meeting. By the end of December, almost
all of the slots for public comments had been assigned to speak-
ers with ties to the utility industry. Four of the speakers repre-
sented the Utility Health Sciences Group, a coalition of more
than 85 utilities “dedicated to promoting dialogue on EMF .
science issues” which was organized by the Washington, DC,
law firm Crowell & Moring.

In a December 21 letier to EPA Administrator William
Reilly, Brown, Scheuer and Pallone argued that “...the ‘stacked
deck’ appearance of the presentations will destroy the very
credibility of the SAB review process,” and urged Reilly to“put
animmediate haltto the practice of granting to interested parties
the right to control who appears before the SAB.” Pallone
himself ultimately testified at the meeting before the SAB panel
(see p.9).

Representative George Miller (D-CA), chairman of the
House Interior Subcommitiee on Water, Power and Offshore
Energy Resources, scheduled a hearing for Jannary 17 on the
EPA report and the White House’s involvement. “I want to
know what the EPA found in its study. And...if Bush Adminis-
tration officialsin factsoughttomanipulate the report’sscientific
findings for political purposes,” Miller said. EPA’s Erich
Bretthaver, Dr. Richard Adamson of the National Cancer
Institute and Engene Wong, Bromley’s assistant, wercexpected
to testify, but the hearing was canceled at the last minute due to
the Persian Gulf conflict. (For excerpts from their written
statements, see pp.12-13.) At this time, there is no word when
the hearing will be rescheduled.
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Comments on the EPA EMF-Cancer Report

External Peer Review Panel

OnJune28, 1990, a peer review panel met in Morrisville, NC, to
discuss EPA's draft report on EMF's and cancer. The panel members
were asked to consider, among other things, whether the document
should contain a classification of cancer risk based on EPA’s 1986
cancer risk guidelines (see MWN, M/J90). The following are ex-
cerpted from the panel members’ written comments, whichwere sub-
mitted after themeeting. They were releasedtoMicrowave News under
the Freedom of Information Act.

Dr.LarryAnderson, Battelle PacificNorthwest Lab(BPNL), Richland,
WA: Overall the documnent is quite accurate as to current scientific
understanding of the issues...Perhaps the major criticism of the
document relates to the organizational mixing of ELF and RF study
citations. Biological responsesto exposure in varied frequency ranges
may demonstrate marked differences... concur with other members
of the panel that it is yet too early to classify EMFs with respect to their
carcinogenic potential. Certainly, it should not be designated with an
A or B classification. However, sufficient evidence exists to suggest
that further vigorous research is appropriate...lt is especially impor-
tant to expand the federal role in this area of research.

Dr. Richard Griesemer, National Toxicology Program, Research
Triangle Park, NC: Among the research needs, one area that I think
mightdeserve more attention is the possible effects of EMF exposure

on gene expression.

Dr. Richard Luben, University of California, Riverside: [The ex-
ecutive summary] could point out more explicitly that the evidence
associated with possible carcinogenicity of non-ionizing EMFs is
difficult to classify using the EPA guidelines....[M]y own evaluation
of the data is that the human studies provide limited evidence (i.e.,
suggestive but not conclusive) for the involvement of some compo-
nent of EMF exposure in development of some human cancers. The
animal evidence is clearly inadequate...The supportive evidence
offers anumber of plausible mechanistic scenarios for cancerinduction
ot promotion, but is currently incomplete and thus inadequate. The
above criteria wonld appear to fit into the category of aB1 carcinogen
for EPA classification purposes.

Dr.Raymond Neutra, Department of HealthServices, Berkeley, CA:
OverallI thought [the document] was excellent....The EPA gnidelines
for chemical carcinogens hold for a set of agents which are acting by
a familiar if not fully understood paradigm. They do not comfortably
fit [EMFs}....Thus I agree with EPA that the guideline categories do
niot apply here and that a dose response assessment should notbemade
at this time,

Dr.Richard Phillips, WIL Associates, Spokane, WA : Using the weight
of all evidence (human and animal data), there is limited evidence that
exposure to ELF magnetic fields results in an increased incidence of
cancer in humans....At present there are no data from laboratory
animal studies. Such information does not really fit the EPA classi-
fication scheme that has been used for chemicals—the available data
do not fit B1, B2 or C, but it is closest to B2....However, I believe it
would be premature to classify the carcinogenicity of ELF magnetic
fields at this time...In the interim, we direly need to initiate some
lifetime exposures of experimental animals tolow-level 60 Hzmagnetic
fields, particularly for modeling leukemia, brain cancer and breast
cancer.

Dr.Charles Poole, Epidemiology Resources, Inc., Chestnut Hill, MA:
In my opinion...the deficiencies of the guidelines are serious enough
to justify a decision not to classify the human evidence as either
“inadequate” or “limited” at the present time. The classification
decision should be deferred until the guidelines are improved or vntil
the immense amount of ongoing research has been completed.

Dr. Asher Sheppard, VA Hospital, Lomalinda, CA (didnotattend the
meeting): The draft document presents the information that leads to
the conclusions on epidemiological studies in a thorough, well-
balanced and fair manner and the reasoning is logical, well-supported
and persuasive. The discussions of in vivo and in vitro studies have
many more difficulties....[Clonceming the finding that it is inappro-
priate to classify the carcinogenic potential of fields becanse a mech-
anistn is unkniown, I found this argument unpersuasive....The lack of
adequate mechanisms is a weak excuse that would be untenable in the
face of strong epidemiological or clinical findings....In summary, I
find the arguments specious, but share a reluctance to label the fields
as carcinogenic on the basis of weak epidemiological data in the
absence of mechanistic understanding. However, I would put aside
my misgivings and I find it logical to 1abel fields as“probable” human
carcinogenic agents on the basis of the “weight of the evidence,”
Hence, Ireluctantly disagree with the EPA draft position and strongly
disagree with its arguments.

Dr. Richard Stevens, BPNL: In anumber of places in the text [of the
epidemiological section], it seems that the authors are biased in favor
of the existence of an effect...] believe that given the current state of
evidence, ELF should not be classified as B1. At most it should be
classified as C, a possible human carcinogen.

Public Comments to the SAB Panel

On January 14-16, 1991, the SAB’s Non-Ionizing Electric and
Magnetic Fields Subcommitiee held a public meeting in Washington,
DC (see pp 6-7).The following comments are excerpted from many of
the written and oral statements presented at the meeting. Those who
spoke before the SAB panel are marked with an asterisk (*). Those
who appeared on behalf of the Utility Health Sciences Group are’
marked with a dagger (7).

*Dr. Eleanor Adair,John B. Pierce Lab, New Haven,CT: Mostofthe
epidemiological research is flawed and risk ratios are unpersuasively
low....[Further, inmy view, the“weightofevidence’ approach adopted
inthedocument is inadmissible; no amount of mediocre datacombined
with other mediocre data will generate good or even believable data.
Ireject this method of analysis totally.

*Dr. Robert Adair, Yale University, New Haven, CT: [The chapteron
mechanisms of interaction is} not just bad science, it's crackpot
science....[The recent work by the U.S.S.R.’s Dr. V.V. Lednev is]
crackpot quantum mechanics.

Alexandrians for Safe Electric Power, Virginia citizens' group:
[W]e ask for a response from the EPA’s [SAB] to the following
question.... Would they purchase a home for themselves and their
families exposed to the level of ELF EMFreadings in the eight-block
areaof Old Town {levels averaging 20-30mG withamaximumof 100
mG]?
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Dr.C.A.L. Bassett, Columbia University, New York, NY : [With a few
exceptions, I} found [the document] to be a well-considered statement
at this stage of our collective ignorance,

*Dr. John Bergeron, General Electric, Schenectady, NY: If the EPA
hadchosen skepticism [on the calcium efflux experiments], then there
would no longer be any experimental basis at all for the belief that
bioeffects including cancer promotion can be attributed to ambient
fields...] believe it would be in the public interest for the SAB to
recommend to the agency that the highest priority lsboratory research
ought to be a project dedicated to resolving the dispute about calcium
efflux.

*Mayor Jim Connors, Scranton, PA: Our people want to know
whether they should move [away from power lines]....There are a
large number of people fhere] representing industxy....Who is repre-
senting the people?

*Richard Doherty, Electronic Engineering Times: [Ulntil we estab-
lish better instrumentation, which can properly classify the true nature
of the beast we suspect of generating harmful effects in living tissue,
wearenotperforming science. We are instead hunting desperately for
empirical evidence to support hypotheses while using imprecise and
unhoned instruments.

Richard Ekfelt, Electromagnetic Energy Policy Alliance, Washing-
ton, DC: Although our review has been limited in view of the short
time schedule, we have uncovered sufficient evidence of misunder-
standings of physical principles and sloppiness in composition of this
draft so as to suggest that it does not meet minimum standards of
science and scholarship.

*Dr. David Erwin, U.S. Air Force Armstrong Labfor Human Systems,
Brooks AFB, TX : In general, there is sufficient research being carried
out in various laboratories commensurate with the urgency of the
problem....Ourreviewers of this document are convinced that there is
1o suggestion that EMFs present in the environment today induce or
promote cancer.

*+Dr, Edward Gelmann, Georgetown University Schoolof Medicine,
Washington, DC: Using any of the standard scientific criteria we
apply to carcinogenesis, there is no support for the notion that power
frequency electric andfor magnetic fields can induce or promote
cancer or have any effect on tumor progression.

*David Goeller, Environmental Action, Washington, DC: The gov-
ermnmentshould be funding the search for these answers. Theresearchers
and reviewers must be independent.... The controversy will remain
and grow until we get these answers. Are EMFs safe? Are they silent
killers? The public has a right to know.

*Dr. Richard Griesemer, National Toxicology Program, Research
Triangle Park, NC: [The peer review panel found the] evidence is
suggestive but inadequate—something less than ‘B’...The whole
field needs vigorous pursuit....Overall, we thought the study is well-
balanced and reflects what is in the published literature.

Barbara lannucci, Residents Against Giant Electric (RAGE), New
Jersey citizens' group: [The body of the EPA release detailing sug-
gestive evidence of positive associations now provides a credible
source for the ongoing attempt to fill the informational vacuum
reflected in public records to date. :

*1Dr. David Korn, Stanford University School of Medicine, Stanford,

CA: The...epidemiological studies...are so subject to procedural and
methodological challenge as to be essentially uninterpretable...] be-

lieve that the evidence of the possible carcinogenicity of EMFs is
vastly insufficient to support any kind of sound decision-making with
respect to new cancer regulatory policy.

*Fileen Kotter, East Brunswick, NJ: This past October 1990, the
families in my neighborhood realized that there appeared to be [four]
children experiencing neurological problems....The only common
factor that we can discem is that our affected children have been
sleeping in rooms with milligauss levels ranging from 22 to 38 and
playing in areas where the level is as high as 117,

Dr. James Lin, on behalf of the Committee on Man and Radiation,
IEEE: Atpresent, there is no scientific consensus as to which factors,
the electric field and/or the magnetic field, are biologically important.

Dr. James Lin, University of Hllinois, Chicago: 1 am distarbed by a
melange of frequencies and responses taken from different spectra
strung together in the name of NIER.

*{Dr. Mark Mandelkern, University of California, Irvine: [All the
mechanisms of interaction are] implausible...It's hard to understand
this phenomenon.

*Dr. Martin Meltz, University of Texas Health Science Center, San
Antonio: The committee should consider asking for & complete
rewrite of the document.

*Dr. Sol Michaelson, University of Rochester, NY: Mayor Connors’s
{Scranton, PA] anxiety and concern have been needlessly encouraged
by the EPA report....Hysteria could cause greater biological effects
than EMFs.

Michigan Residents Against Giant Energy (RAGE), Michigan citi-
zens' group: Weurge this committee torelease this report and its find-
ings, not diluted or influenced by the pressures of corporate politics.

*Rep. Frank Pallone (D-NJ): [M}y hope is that this report will serve
as the catalyst to federal action that will help...to set the stage for the
type of credible, comprehensive research program I believe we des-
perately need, and which the public increasingly will demand.

Parents Against an Unsafe Environment (PAUSE), Pennsylvania
citizens’ group: Grass-roots organizations are forming all across the
[U.8.]1to fight power lines, radio towers and substations....Of particular
interestisthe fact that power companies arespending adisproportionate
amount of money defending their stances compared to the citizens’
groups which challenge them.

Dr. Charles Polk, University of Rhode Island, Kingston: ¥ find that
the...statement in the “executive summary” [p.1-5, paragraph 1} is
very responsible, clear and fully justified.

Joel Ray, coauthor of The Electric Wildemess, Ithaca, NY: That the
mechanisms of interaction of NIER and biological processes are not
fully understood should be no argument against classification as a
“probable human carcinogen’ by EPA on the basis of the weight of the
evidence,

*Kirvil Skinnarland, Seattle City Light, Seattle, WA, and the Large
Public Power Council (LPPC): Reviews of the existing scientific
literature have been prepared by numerous organizations, and we in
the LPPC belicve that the EPA review of previous studies should be
the last. There is almost universal agreement that more research is
needed. Now is the time to move ahead to the next stage——additional
research, Weneed answers, and weneed them sooner rather than later.

Dr. Thomas Tenforde, BPNL: [TThere are still two major problems
with the document: one, the literature review is not critical....two,
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there is a consistent tendency to give more weight to positive findings
of putative {EMF] effects than to studies where no effects were
observed... I feel that it would be a serious mistake to release this
document in its present form....

*1Dr. Dimitrios Trichopoulps, Harvard University School of Public
- Health, Boston, MA: A widespread and exponentially increasing ex-
posure...would have created a 20th century epidemic of childhood
cancer similar 10 that of lung cancer. There is no such evidence and,
accordingly, the proposed association of ELF EMFs with childhood
cancer lacks epidemiologic coherence,
*Sharon Webster, Alexandria, VA:1[have] exercised “ultimate avoid-
ance” by moving my children completely out of a home which had a
milligauss level one moderately warm day of 50. This was done at
great economic and personal expense....[Als I looked around at the
number of children in the neighborhood with neurological andfor
leaming disabilities, I felt that I had no choice.

Hawaii, EPA Studying Cancer
Near Navy RF Base

The Hawaii Department of Health (DOH) and the Environ-
mental Protection Agency (EPA) are investigating the possibil-
ity that radiofrequency (RF) radiation from Navy transmitters
may be linked to a cluster of childhood leukemia cases. The
Navy communicationscomplex at Lualualei near Honolulu has
been the subject of concern among local residents since 1982
(see MWN, J/A82, M/J87 and S/090).

EPA sentatecam tothe sitein late Novemberto take measure-
ments at the request of the DOH. Ed Mantiply of EPA’s Office
of Radiation Programs (ORP) in Las Vegas, NV, told Micro-
wave News that the field levels were consistent with those the
Navy measured in 1982. He did not specify the readings, how-
ever, explaining that they will not be disclosed until the agency
completes its report later this year.

‘When the Navy took readings in 1982, the highest radiation
levels at the boundary of its facility were 83 V/m for very low
frequency (VLF) and 1.35 V/m and 4.16 mA/m for low fre-
quency (LF). For high frequency (HF) radiation, the Ievels were
at least 16 times (24 dB) less than the ANSI standard (63 V/m
at 30 MHz and 632 V/m at 3 MHz); and for microwaves (MW),
they were less than 10 pW/cm?,

At that time, the facility included one VLF antenna, one LF
antenna and several HF antennas. There were also a number of
MW towers,

Dr. Bruce Anderson, deputy director of the DOH, said RF
radiation is one of several possible causes of the cluster. Also
underconsideration in the department’s “preliminary investiga-
tion" are the more than 1,000 barrels of used motor oil that were
dumpedimproperly in and around the Wainae district where the
clusteroccurred. Theoil containsbenzene, acarcinogen, Ander-
son told Microwave News. He also noted that the cluster may
have been a random occurrence. The DOH will continue its in-
quiry for six months to a year before developing any “tentative”
conclusions, Anderson added.

U.K.’s NRPB To Review EPA
EMF-Cancer Draft Report

The U.K.’s National Radiological Protection Board
(INRPB) has set up an advisory group to examine the con-
clusions of EPA’s draft report, Evaluation of the Potential
Carcinogenicity of Electromagnetic Fields.

Thegroupischairedby SirRichard Doll, anepidemiolo-
gist at the Imperial Cancer Research Fund (ICRF), and in-
cludes: Dr. Valerie Beral, also an epidemiologist at ICRF;
Dr. Nicholas Day, a biostatistician at Cambridge Univer-
sity; Dr. Martin Gardner, an epidemiologist at the Univer-

_ sity of Southampton; Dr. Edward Grant, a physicist at
King’s College, London; and five NRPB staff members.
The group’sevaluationisexpected tobe complete in April,
The NRPB, which advises the UK. government on radia-
tion safety standards, conducts research and directs tech-
nical training programs, is based in Chilton, outside of
Didcot, Oxon.

Fourteenchildhood leukemiacases wererecorded for Wainae
in the state tumor registry between 1980 and 1984, compared to
the two to three cases that would normally be expected, Ander-
sonnoted. Nine of the cases were identified and reportedin 1987
by the Cancer Research Center of Hawaii (see MWN, M/I&7).
The department learned of the additional cases during the sum-
mer of 1990 from local pediatrician Dr. Robert Wilkinson,

The new data were raised by Hawaiian officials at a U.S.
Senate hearing held in Hawaii in August, increasing public con-
cem. The hearing by the Senate Government Operations Com-
mittee had been called to address waste hazards in the state,

Anderson said that the childhood leukemia rate in the area
didnotexceed the expected rate during the ten years prior toand
the five years following the cluster period, based on the registry
records. »

The EPA measurements were made using a broadband
meter. Mantiply said he also tock random extremely low fre-
quency (ELF)electromagnetic ficld measurementsinand around
power distribution lines, noting that he did not know the loca-
tions of the cancer victims,

Mantiply conferred with Navy officials prior to taking mea-
surements, and Navy staffers traveled with the EPA team and
took their own measurements. There were no significant vari-
ances between the two sets of readings, Mantiply said.

FCC and FAA Clash Over
Avionics-Broadcast EMI

Federal Aviation Administration (FAA) proposals to limit
electromagnetic interference (EMI) from radio and television
stations are being strongly opposed by the Federal Communi-
cations Commission (FCC) and the broadcasting industry.
While the FAA is secking to protect aircraft electronic com-

10
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municationsandnavigationequipment from potentially hazard-
ous interference, the FCC and broadcasters claim that the new
rules are unnecessary and that compliance wouldbevery costly
for regulators and industry alike.

Underthe proposedrules, the FAA would have tobe notified
of any construction or alteration of very high frequency (VHF)
television transmitting stations or radiofrequency (RF) trans-
mitters operating at frequencies above 30 MHz and with an
effective radiated power above 10 kW. The new rules would
alsoclassify EMIasa*“potentialobstruction” toaircraft, restricted
by the same rules as physical structures.

“All the new rules do is clarify some gray areas,” Gerald

Markey, managerofthe FAA's Spectrum Engineering Division,
told Microwave News, adding that, “We have been accused of
being conservative, but when it comes to air safety, it’s our job
tobe conservative. If radiation interferes with an aircraft’s com-
munication system, we consider it a hazard to aviation.”

The FCC doesnotagree. “While the FCC certainly endorses
and shares the goal of improved air safety, we believe the
proposed FAA rules would impose substantialadditional costs—
without offsetting benefits—on the FCC as well as the com-
munications industry,” wrote FCC Chairman Alfred Sikesina
January 4, 1991 letter to Samuel Skinner, Secretary of Trans-
portation, The FAA ispart of the Departmentof Transportation.

“Because it failed to consider the legitimate needs and views
of the FCC and communications licensees when it prepared its
proposed new rules, the FAA has produced proposals that are
technically flawed and discriminatory...againstcommunications
licensees. These proposed rules wholly fail to serve the public
interest,” argued the National Association of Broadcasters
(NAB) in a joint statement with the Association for Maximum
Service Television. The FAA proposals have also met with
objections from the land-mobile radio and cellular telephone
industries.

FM radio and VHF television transmitters, which operate at
frequencies close to the aircraft communications band, would
be affected most directly by the new rules.

The FAA and the FCC have been struggling for control over
the broadcast spectrumn for over a decade. In 1978, Congress
directed the FAA to consider EMI. In the years that followed,
increased FAA regulation of EMI consistently met with op-
position from the FCC and broadcasters.

In 1985, the FCC proposed rulestoenhance the compatibility
of FM broadcasts with aviation electronics. These rules were
criticizedas toolenient by the FA A and were neveradopted (see
MWN, My85). Though both agencies acknowledge the need to
cooperate, they have yet to agree who has the final say on EMI.

The FAA’s notice of proposed rulemaking appeared in the
August 3, 1990 Federal Register (pp.31,722-31,738).

Try EMF Papers, the Microwave
News clipping service (see p.16)

OSHA Warning on RF Shocks
and Burns near AM Transmitters

The Occupational Safety and Health Administration (OSHA)
has issued a wamning against potential radiofrequency (RF)
shocks and burns to longshoremen working near AM radio
transmitters.

The September 5 bulletin was prompted by reports of bums
suffered by longshoremen while unloading cargo in San Fran-
cisco, CA. According to OSHA, a crane cable picked up RF
energy from nearby AM radio transmitters and discharged it
into the workers. An OSHA health response team measured
currents in the cables as high as 200 mA—double the proposed
American National Standards Institute (ANSI) exposure limit
forcontrolled environments. (The proposedlimit foruncontrolled
environments is 45 mA.)

Magc Cheeks, an OSHA spokesman in Washington, DC, told
Microwave Newsthatthe wharfisconsidered tobe a“controlled
environment,” even though the AM stations are not part of the
work site. AtaJune 1989 meeting of the subcomimittee charged
with revising the 1982 ANSI RF limits, the definition of a
“controlled” environment was a hot topic of debate (see MWN,
S/089). Cheeks pointed out that the longshoremen's electric
field exposures were only 10 V/m—well below the 1982 ANSI
safety limit of 632 V/m at AM frequencies.

In an interview, Bob Curtis, director of OSHA's Health
Response Team in Salt Lake City, UT, pointed out that RF
shocks and burns occur well below the ANSI contact standards,
"It's a real hazard,” he said.

OSHA has recommended that dock employers protect
workers unloading cargoat the San Franciscosite by placing an
insulator between the crane hook and the crane cable, by
grounding the crane cable or by providing insulating clothing.

Similar shock and burn hazards were documented in 1988
by Paul Gailey, a consultant now based in Salt Lake City, UT,
atthe H-3 highway site on Oahu, HI, located under an OMEGA
transmitter operating at 10~13 kHz(see MWN, J/A88). Gailey’s
report for the U.S. Coast Guard was highly controversial at the
time; however, OSHA has since imposed specific requirements
attheworksite to protectagainst RF shocksand burns, according
to Curtis,

In 1982, Chemical Engineering magazine wamed of pos-
sible fire hazards atchemical plantslocated near AM transmitters
(see MWN, Ap82).
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FROM THE FIELD

Testimony Prepared for the January 17 Congressional Hearing

Rep. George Miller (D-CA), chairman of the House Interior Subcommittee on Water, Power and Offshore Energy Resources, scheduled a
hearing for January 17,1991 to investigate whether the White House's OSTP had interfered with the release of EPA’ sreport on EMFs and cancer.
The hearing was canceled at the last minute due to the war in the Persian Gulf. At press time, a subcommittee staffer told Microwave News that
the hearing would be rescheduled in the near future, but could not specify a date. Microwave News has obtained the written statements of EPA,
NCI and OSTP officials who had been asked 1o appear. The following are excerpted from their prepared statements.

[Abbreviations: CDC—Centers for Disease Control; CIRRPC—Committee on Interagency Radiation Research and Policy Coordination;

DHHS—Department of Health and Human Services; DOD—Department of Defense; DOE—Department

of Energy; DOL—Depariment of

Labor; EMFs—electromagnetic fields; EPA—Environmental Protection Agency; ERD—external review draft; FCCSET—Federal Coordinating
Council for Science, Engineering and Technology; NCI-Nafional Cancer Institwte; ORD—O{fice of Research and Development; OSTP—Office
of Science and Technology Policy; RF—radiofrequency; SAB—Science Advisory Board]

EPA

Erich Bretthauer, assistant administrator, ORD: [A] meeting was
convened by White House staff to inform our federal colleagues of
[the EMF-cancer] assessment effort. This briefing occurred March 6,
1990 and included representatives from EPA, OSTP, DOE and DOD
and White House staff members, among others. The briefing dis-
cussed the report and the process for completion of the document and
resulted in a recommendation that other appropriate federal agencies,
such as the NCT and CDC, be included in reviewing early drafts of the
document.

Anextensiveinternal review process began in March...resultedin
an extensively revised draft which was distributed to a panel of
external scientific peer reviewers assembled by ORD in June
1990.... Approximately 700 copies of this draft were distributed between
June and August 1990....Comments from that review as well as others
received were considered in the revision to produce the current
document, the ERD.

At this same time, recognizing the importance of EMFs, Mr.
William Reilly, the administrator of EPA, asked Dr. Allan Bromley,
director of OSTP, to look at the EMF issue, Mr Reilly’s request was
similar to a proposal originally made by DOL....

Printedcopies of the ERD werereceived by EPA inlate November
and a Federal Register notice announcing the SAB meeting and the
availability of the draft was signed...on December 13, 1990, and
published in the Federal Register on December 17, 1990. Copies of
the ERD have been made available to the public and press upon
request.

1 am aware that there are reports that Dr. Bromley's participation
in this process held up the release of [ the current draft report.] T believe
itis important to set the record straight on Dr. Bromley’s involvement.
Following my offer to brief Dr. Bromley on this report, arequest was
received to schedule a briefing....Drs. [William] Farland, Robert
McGaughy (the EPA document project manager) and I then met with
Dr. Bromley on November 26, 1990. At this meeting we informed Dr.
Bromley of the findings of the soon-to-be-released ERD and discussed
thenext steps in the ongoing process of scientificreview. Dr, Bromley
expressed concern with certain of the studies in the evaluation and
with the conclusions that the agency had reached in its evaluation. He
indicated that he would inform the administrator of EPA that he felt
thatthe CIRRPC review wascritical in the development of a scientific
perspective and that he felt that the CIRRPC review should precede
the publicreview of the document. We explained the difficulties with
his proposal, but I indicated that I would retirn to the agency and
further consider his recommendation.

On December 5, 1990 I met with Dr. James Mason, assistant
secretary for health, DHHS, who chairs the FCCSET committee
which oversees CIRRPC, to discuss CIRRPC''s review of the report,
We also discussed the proposed process for review of the ERD by the

agency’s SAB. Staff from OSTP and DOE also attended the meeting.
Dr.Mason agreed with the proposed process, but expressedreservations
concerning certain technical findings of the report. We agreed tomeet
the next day with technical staff to discuss these concems. On
December 6, 1990, Drs. Farland, McGaughy, Jolm Skinner (my dep-
uty), Peter Preuss (director of my Office of Technology Transfer and
Regulatory Support) and I met with Dr. Mason and technical staff
from the NCI, CDC and DOE. The primary concern maised by Dr.
Mason and these agency officials was that the six-page executive
summary did not convey the balanced presentation of the information
found in the 381-page report; and, therefore, that it might be urmec-
essarily alarming to the public. Concemns were also raised about the
technical interpretation of some of the studies used in preparing the
latest draft. While acknowledging that they had commented on the
earliest draft, none of the participants had provided comments on the
intermediate “workshop review draft.”

Upon further deliberations within the agency, it was decided that
the technical concerns expressed by Drs. Bromley, Mason and others
should be dealt with by the SAB and CIRRPC review processes and,
therefore, we should proceed with the SAB meeting already scheduled
for January 14-16, 1991. Further, it was decided to acknowledge the
current disagreement among the federal agencies with a “Note to
Reviewers” that would be inserted into the document, stating, “Cur-
rently there is a disagreement among the reviewers from various
agencies about the weight of evidence and the conclusions presented
in the executive summary.”...

Thesebriefings, meetings and deliberations delayed ourown self-
imposed deadline for the Federal Register notice by approximately
three weeksbut did not affect the plarmed schedule forthe SAB review
and did not result in any changes to the document, The only change
made from the agency's original review schedule is that opportunity
for public comment will be delayed. This is due to the fact that, based
on the reviews by the SAB and CIRRPC, the current draft document
will be revised as necessary and a Federal Register notice will then be
publishedrequesting publiccomment. The finalversionofthedocument
will be developed after public comment....

NCI

Dr. Richard Adamson, acting deputy director: ...Over the past de-
cade, there have been an increasing number of reports suggesting that
low frequency EMFs might be associated with cancer in humans,
Overall, the observations are inconclusive and do not demonstrate a
causal connection....

Occupational studies of electrical workers have suggested asso-
ciations with certain cancers, particularly leukemia and brain tumors.
However, these studies are difficult to interpret because electrical
workers are often exposed to chemicals, solvents and other potential
carcinogens....Epidemiologic studies of residential EMFs and cancer
have also been inconsistent....Further, despite the great increase in
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energy consumption and exposure 1o low frequency EMFs that has
occurred in our country over the past 40 years, there has been no
comresponding increase in the incidence of childhood leukemis or
other childhood cancers during this same time period.

«.[IIn September 1989, the NCI initiated a four-year study of
childhood lenkemia and EMFs in collaboration with the Children's
Carncer Study Group (CCSG). The CCSG is a multicenter network of
pediatric oncologists, epidemiologists and other cancer researchers
from 38 institutions and affiliated hospitals across the U.S. The EMF
study is part of a larger investigation evaluating the risk of childhood
leukemia associated with a number of factors, including prenatal x-
rays, indoor radon, childhood and pregnancy-related diseases, preg-
nancy-related drug use and smoking, parental occupations, household
chemical exposures and family histories of cancer....

The EMF evaluation will involve approximately 600 children
who developed acute lymphocytic leukemia under the age of 15, and
600 matched controls residing in six states....The study has several
methodologic advantages which should clarify the potential hazard
associated with EMFs. Foremost, the study includes a very strong
measurement component....Second, the study will focus on recently
diagnosed cases of Ieukemnia....

Results are still preliminary butindicate that an excellent predictor
of personal magnetic field exposure can be obtained from measure-
ments of magnetic fields in the bedroom for 24 hours, coupled with
spot measurements made in the family room and kitchen....

Inaletter dated March 9, 1990 from EPA, the NCI was requested
toreview thedraft[EMR-—cancerreport]. NCl staff members...provided
written comments that were sent to EPA on April 17, 1990. AIINCI
reviewers agreed that the human epidemiologic data to date did not
support the sweeping conclusions made in the EPA report. In our
judgment the conclusions presented werenot scientifically sound and
were unnecessarily alarming.

Recently, staff membm at the NCI reviewed the revised EPA
draftreport dated October 1990. A number of concerns were raised as
to the accuracy of staternents found in the body of the report, butmost
importantly the executive summary remained scientifically unbalanced
and we believe it should be substantially rewritten. The available
evidence is, n our view, far too weak and contradictory to support the
overall message that epidemiologic studies “involving electrical
power frequency exposures show a consistent pattern of response
which suggests a causal link."”...There appeared to be a tendency
throughout the report to dismiss negative or inconclusive findings
ratherthan weighing theseinconsistencies in the overall interpretation.
These problems were then carried over to the executive summary. The
childhood cancer studies, in particular, are far from “strong” when all
the available data are considered.

Tt could be made more clear in the document that no statistically
significant associations of cancer with EMF measurements have been
found, The few “statistically significant associations” reported in
epidemiologic surveys are with indirect indicators of EMFs, such as
wire code configurations and job titles. Neither job classifications nor
diagrams of nearby external power lines are known to correlate well
withEMFexposures in the workplace orhome, and jobclassifications
may be indicators of exposures other than to EMFs....

[Some EPA] statements rest upon the implicit assumption that the
carcinogenicity of EMFs has been demonstrated, which it has not.
Missing throughout is aclear statement that we cannot conclude at this
time whether EMFs pose a cancer hazard....

Insummary, itis not clear today whether exposure to low intensity
and low frequency EMFs pose a cancer risk. Previous studies have
been inconclusive and inconsistent. There are o laboratory investiga-
tions linking EMF exposures to cellular transformation or animal
carcinogenesis...[W]e found that [EPA’s] conclusions were not

balanced, were open to misinterpretation and, as such, were unnec-
essarily alarming to the American public....

OSTP

Eugene Wong, associate director for physical sciences and engi-
neering: The issue of low level EMFs and their possible effects on
health is not new to OSTP....Over a year ago—in October 1989—
CIRRPC received arequest from the DOL to investigate the scientific
validity of possible associations between exposure to EMFs and the
development of certain forms of cancer. Last summer, Dr. James
Wyngaarden, OSTP's former associate director for life sciences, and
Dr. Bromley specifically asked CIRRPC to review the status of
research in this field and recommend appropriate additional studies to
clarify outstanding questions....

Last summer the administrator of EPA, William Reilly, asked Dr.
Bromley if it would be possible for FCCSET to independently review
{EMFs and cancer], in addition to the review that would normally be
conducted by EPA’s SAB....

Dr. Bromiey passed on Mr. Reilly's request to Dr. Alvin Young,
directorofthe Office of Agricultural Biotechnology at the Department
of Agriculture, who is chairman of CIRRPC....

Shortly before EPA’s draft report was scheduled to be released to
the SAB for review, EPA was asked to brief Dr. Bromley and OSTP
on the contents of the report. On November 26, 1990, Dr. Erich
Bretthauer, the assistant administrator of EPA, and two of his staff
members, Drs. William Farland and Robert McGaughy, who were
heavily involved in the preparation of the report, briefed Dr. Bromley,
myself and several other members of OSTP's staff.

Much of the briefing concemned the body of the report, which, in
general, is a workmanlike summary of various studies of the heaith
effects of exposure to EMFs. However, the members of OSTP at the
briefing expressed concerns that the report’s executive summary
contained conclusions that did not accurately reflect the content of the
report. For example, the executive summary states that “[a] large
number of human studies are available in which the relationships
between human cancer incidence or mortality and exposure to EMFs
have been investigated.” In fact, the report cites only about a dozen
such studies involving electrical power sources and a few more
involving RF sources. Some of the studies involved very few cases,
and some are assessed by the report itself to be seriously flawed in
methodology. Further, many of the studies did not involve a mea-
surement of exposure to EMFs but proximity to potential sources of
such fields. Indeed, one study found that “risk tended to increase with
increasing distance” from such a source,

‘This puzzling finding illustrates the state of uncertainty left by the
existing studies, astate that is accurately portrayed in the report butnot
in the executive summary....

At the briefing, the OSTP staff members made no demand that
EPA take any particnlar course of action withits report. We expressed
our views and left it to EPA to decide what to do.

However, about two weeks after the briefing—but before the
reporthad been sent to the SAB and therefore released to the public—
several press reports appeared implying that OSTP was in some way
delaying release of the report. This implication is patently false....

Throughout this process, the objective of OSTP has been to ensure
that scientific facts are presented accurately to the public, When there
is general uncertainty anddisagreement withinthe scientificcommunity
as tothe meaning and implications of research findings—as is the case
with the health effects of EMFs—premature and unwarranted con-
clusions are inappropriate. Reports should be factual, and theirexecutive
summaries should refrain from editorializing. To do otherwise is to
risk urmecessary and unwarranted public concern. I might add that the
senior members of EPA are in total agreement with vs on these points....
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Call for EMF-Female Breast Cancer Study (continued fromp.1)

shop’s keynote speaker on EMF epidemiological studies, said
that such a study is a “fairly high priority.”

“It is important to design very good follow-up studies on
male and female breast cancer,” said Dr. Patricia Buffler, direc-
tor of the Southwest Center for Occupational Health and Safety
at the University of Texas Health Science Center in Houston,
Buffler, who is chairing another major workshop on the future
direction of EMF epidemiological studies, added, “T’ll make
sure this issue is addressed at the workshop.” The invitation-
only meeting, Future Epidemiologic Studies of Health Effects
of EMF ,sponsoredby the ElectricPowerResearch Institute (EPRI),
was held in Carmel, CA, February 5-8 (see MWN, N/DS0).

The new emphasison female breastcancer was prompted by
the publication of a Norwegian study which was the third tolink
male breast cancer to occupational EMF exposures (see story at
right). The Norwegian researchers are already planning a study
of female breast cancer among telephone workers, In Novem-
ber 1989, Matanoski and coworkers identified a cluster of male
breast cancer among young New York telephone workers (see
MWN,N/D89). Last June, Paul Demers and Dr. David Thomas,
both at the Fred Hutchinson Cancer Research Center in Seattle,
WA, reported that telephone linemen, electricians and electric
power workers developed male breast cancer at six times the
expected rate (sce MWN, J/A90). In a telephone interview,
Thomas noted that the new finding “confirms the results of the
other two studies and cannot be dismissed.”

Dr. Richard Stevens of Battelle Pacific Northwest Lab in
Richland, WA, has long espoused a theory on breast cancer and
EMFsand/or“light-at-night” (see MWN, I/E87), but to date has
beenunabletosecure funding forastudy. “Stevens’shypothesis
should now be tested,” Dr. Michel Coleman of the International
Agency forResearchon CancerinLyon, France, said inCincinnati.

Inanunusual show of agreement, researchers fromacademia,
industry and government all called for further studies—among
them were Dr. David Savitz of the University of North Carolina
in Chapel Hill, Dr. John Peters of the University of Southem
California in Los Angeles, Dr, Lecka Kheifets of EPRI, Dr.
Linda Erdreich of Environmental Research, Inc, in New York
City and NIOSH’s Dr. Teresa Schnorr and David Brown.

Many of the epidemiologists cited the evidence of EMF-
induced changes in melatonin production as a rationale for
pursning the female breast cancer link (see MWN, J/A90).
“Enough is known about the biology of melatonin in animals
and humans to make the link plausible,” Coleman said. And
Savitz noted that the melatonin work “leads to epidemiological
predictions—probably the only testable hypothesisin this field.”

A number of the researchers cautioned that EMF-female
breast cancer studies will not be easy. “It may be hard to do,”
warned Matanoski, And Milham noted, “I don’t think a high
proportionof female breastcancercould berelated to EMFs, but
if the same mechanism is operating in women as in men, you
should be able to detect it in women.”

Dr. Russel Reiter of the University of Texas Health Science
Center in San Antonio pointed out that there are a number of
different types of female breast cancer and a variety of risk

Male Norwegian EMF Workers
Have Excess Breast Cancer

Norwegian men exposed to ELF EMFs on the job de-
veloped breast cancer at twice the expected rate—a statis-
tically significant increase. The new report, published in
The Lancet, isthe third in the past year todetail anincreased
risk of male breast cancer—an extremely rare discase—
among EMF-exposed workers (see p.1).

“The results indicate an association,” wrote Drs. Tore
Tynes and Aage Andersen of the Cancer Registry of Nor-
way in Oslo, but they wamed that, “the numbers are small
and the results should be interpreted with caution.” |

Tynes told Microwave News that he and Andersen plan
to study female telephone workers exposed to EMFs from
switching equipment.

Ininterviews, Johns Hopkins University s Dr. Genevieve
Matanoski said, “Now we have three studies. I think it’s
fascinating,” and Battelle’s Dr. Richard Stevens called the
new study “extremely provocative.”

Using data from their registry-—considered to be one of
themostcomprehensiveinthe world—Tynesand Andersen
found that electrical transport workers, including railway
engine drivers and tram drivers, had a statistically signifi-
cant fourfold increass of male breast cancer, The incidence
among electricians was more than twice that expected,
though not statistically significant. There was a significant
doubling of male breast cancer risk for all the groups
combined.

The researchers noted that although the subgroups they
used supported the EMF-breast cancer link, “the job titles
| selected may notbe the best for an evaluation of cancer risk
to workers exposed toELF fields....Ourresults seem tosup-
portthe justification of further studies on theassociation be-
tween breastcancer and occupational exposure to ELF fields.”
| Tynes and Andersen looked at cancer data on all Nor-

wegianresidentsbetween the years 1960and 1985, focusing
on the distribution of breast cancer cases among electrical
workers according to occupational status at the 1960 and
1970 censuses. For that 25-year period, they observed 12
casesof malebreastcanceramong 37,953 workers (824,321
personyears) where 5.8 wereexpected. Their letter appeared
in the December 22/29, 1990 issue of The Lancet.

factors to be considered in designing a study: “If you think
melatonin is related, it would be better to look at younger
women—15 to 35 years old.”

* Matanoski also suggested that if there is an EMF-neuro-
endocrine effect, the incidence of prostatic canceramong EMF-
exposed men should also be investigated.

Breast cancer is the most common type of cancer among
American women, according to the American Cancer Society,
and the rate is on the rise (see p.2).
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‘UPDATES

BIOLOGICAL EFFECTS

New Hypothesis for Henhouse Results..EPA’s Dr. Carl
Blackman has come up with anew idea to explain the variation
in results obtained by the six labs that participated in the Hen-
house Project. The projectsought toreplicate the findings of Dr.
Jocelyne Leal of the Ramén y Cajal Hospital in Madrid, Spain,
showing that weak PMFs can damage developing chick em-
bryos (sce MWN, M/A88 and S/090). Of the six labs, five found
that a 1 uT PMF caused an increase in abnormal embryos—
though only two had statistical significance. The pooled results
were significant at the p=0.001 level. As previously reported,
one of the six labs used a different strain of eggs, indicating a
genetic component to the effect (see MWN, J/F90). In a letter
publishedin theNovember/December 1990issue of the Bigelec-
tromagnetics Society Newsletter, Blackman points toa trend of
declining statistical significance of the PMF effect in the five
remaining labs with decreasing levels of the earth’s DC mag-
netic field. “From this data, it is possible to hypothesize that the
mean total DC flux density mustbe higher than 35 (T fora field-
induced effect to be observed” for experiments using the Hen-

_ house protocol. As early as 1986, Leal herself stressed the im-
- portanceof the DC magneticfield in understanding PMFeffects

(see MWN, J/F87). Blackman urges his fellow researchers to
“include a test of the potential influence of the static magnetic
field on the pulsed field induced effects” in future studies.

INTERNATIONAL

Dutch RF/MW Standard...The Netherlands Environmental
Health Inspectorate recently published a guideline for exposure
to RF radiation from stationary emitters. The guideline is based
on the International Radiation Protection Association’s (IRPA)
RF/MW guidelines, which were revised in 1988 (see MWN,
Mr84 and J/F88). Dr. Branko Bosnjakovic of the Dutch Min-
istry of Housing, Planning and Environment told Microwave
News that the new guideline will be used by regional authorities
charged with licensing TV and radio transmitters and radar
facilities. Bosnjakovic is a member of IRPA’s International
Non-Ionizing Radiation Committee. Foracopyof Richtlijnvoor
Radiofrequente Straling bij Zendinrichtingen (#90-01), avail-
able only in Dutch, contact: Ministry of Housing, Planning and
Environment, Centrale Directic Voorlichting en Externe
Betrekkingen, Van Alkemadelaan 85,2597 AC’s-Gravenhage,
The Netherlands, (31+70) 317 41 74.

MEDICAL APPLICATIONS

NASA Resets Biological Clocks...Bright lights aren’t just for
treatment of seasonal affective disorder (SAD). Some NASA
astronauts who work on night-shift operations are using high-
intensity light to alter their circadian rhythms before space
launches. According to the January 14 issue of Aviation Week
and Space Technology, astronauts on a recent space shuttle
mission wereable toreset their biological clocks by using bright
lights for only four days before launch. In the past, astronauts

adjusted their thythms by going to sleep earlier and earlier over
a six-week period.

MEETINGS

MRI Bioeffects...TheNew York Academy of Sciences (NYAS)
willhold ameeting on the Biological Effects and Safety Aspects
of Nuclear Magnetic Resonance Imaging and Spectroscopy, May
15-17, 1991, at the Hyatt Regency in Bethesda, MD. Among the
presenters willbe Dr. Frank Shellock of the Cedars-Sinai Medi-
cal CenterinLos Angeles, CA,and Sweden’s Dr, Bertil Persson
of the University of Lund. Contact; NYAS at (212) 838-0230.

Medical Microwavesin Yugoslavia...Belgrade will be the site
of Microwaves in Medicine '91, April 8-11. The meeting will
address medical applications, radiation risks and safety stan-
dards. Dr. Stanislaw Szmigielski of the Center for Radiobiology
and Radiation Safety in Warsaw, Poland, has been invited to
present a lecture on EMFs and cancer, Contact: Prof. Z. Djord-
Jevic,Instituteof MW Techniques and Electronics, BulevarLenjina
165b, POB0x220,11070Belgrade, Yugoslavia, (38+11) 135-420.

STANDARDS

European RFI Standard...The European Committee for
Electrotechnical Standardization has asked for commentsona
draft standard, Limits and Methods of Measurement of Radio
Interference Characteristics ofIndustrial, ScientificandMedical
(ISM) Radiofrequency Equipment (EN 55 011 prAB). Copies
are available for $8.00 each from: International Sales Dept.,
ANSI, 1430 Broadway, New York, NY 10018.

Power Line Effects...The IEEE hasissued a call forcomments
on its proposed new standard, Definitions of Terms Relating to
Coronaand Field Effects of Overhead Power Lines (BSR/IEEE
539), arevision of a 1979 standard (ANSI/IEEE 539). All com-
ments are due by Febuary 26, 1991. For a copy of the standard,
send $30.60 to: Michelle Phillips, IEEE, 445 Hoes Lane, PO
Box 1331, Piscataway, NJ 08855. Comments should be sent to
Linda Dame at the same address,

TECHNOLOGY

Maglev and EMFs...Understanding the effects of magnetic
levitationsystemsis rapidly becoming a priority in Washington,
DC.EPA has been required by the Clean Air Act Amendments
of 1990, passed last fall, toreport to Congress by May 15, 1991
onthe“health and environmental aspectsof maglev technology.”
Theagency isalso looking into EMFs from maglev trains for the
Federal Railroad Administration (see MWN, $/090). And the
National Research Council’s (NRC) Transportation Research
Board is considering EMF effects as part of an ongoing project
on High-Speed Surface Transportation in the United States.
The NRC’s Walter Diewald, the projectofficer, told Microwave
News that although EMFs will only be a small part of the study,
the committee assembled by the board will probably use the
EPA EMF-cancerreport to provide “some guidance.” Thecom-
mittee is studying potential commercial applications of high-
speed transportation technology, including magnetic levitation,
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CLASSIFIEDS

Magnetic Sciences International
announces: .

Two new magnetic field meters
developed for professional users and utility companies:
The MSI-25:

* reads directly in milligauss at 60 and 180 Hz for measuring

in environments where harmonics are appreciable.

Calibration accuracy: $3% at 60 Hz, 15% at 180 Hz.

The MSI 20-25:

¢ offers the frequency responses of our rising-response

tand flat sensors, switch-selectable. A difference in

reading=harmonics. For brochure call 415 486-1024 or write:
MSI, 2425B Channing Way, Suite 489, Berkeley CA 94704

Safe VDTs with 0.0 milliGauss (magnetic radiation) as well as
0.0 Volis/meter (electric radiation) at 60 Hz and at VLF fre-
quencies. Used by U.S. Congress, U.S. EPA, NY State & Yale
Medical School. Magnetic radiation milliGauss meters 1w
measure power lines, VDTS5, TVs. Call George Lechter at (800)
222-3003 or (617) 444-7778, or write for literature to Safe
Computing, Inc., 33 William St.,, Needham, MA 02194, The
Safe Monitor has been featured on CNN, NBC and CBS.

VDT NEWS

The computer health and safety newsletter
$87.00/year from:

PO Box 1799, Grand Central Station,
New York, NY 10163, (212) 517-2802.

EMF Papers
A clipping service on non-ionizing radiation

Microwave News now offers EMF Papers. For only $100
per month you will receive a packet twice a month
containing the most recent literature on electromagnetic
fields, keeping you up-to-date on all the news in the news.
It’s the perfect complement to your subscription to
Microwave News.

Subscribe today, or send $25 for a sample packet.
To order, call: (212) 517-2800.

Microwave News
Bound Editions

*The first five years of Microwave News (1981-1985) are
now available as a bound volume for $450.00.

*A second volume (1986-1990) will be available soon, also
for $450.00.

For more information, contact:
Louis Slesin at (212) 517-2800.

ELF MAGNETIC FIELD METER
MFG. by COMBINOVA a8, SWEDEN

° Meets Swedish requirements
for accuracy.

¢ | ocates sources 5 to 2000 Hz.
® Accurate, rugged, portable
¢ Programmable, stores 4000 measurements.

ERGONOMICS, INC.

PO. BOX 964 * SOUTHAMPTON, PA 18966 * (215) 357-5124 / FAX (215) 3647582

Magnetic field meter for extremely low frequencies

| ELF magnetic fields are under study
SR as a possible health hazard. ELF
Sense™, our two-component sys-
; W tem, allows you to seek maximum
_ E field direction whie easly reading its

analog meter, Make accurate mea-
surements close to sources such as
electric blankets and VDTs.
Standard v battery included.
Checks, MO, COD $295.00
ExpanTest, Ine.™, 232 St. John St,,

#316M, Portland, ME 04102.
207-871-0224.

r-ﬂﬂ---“”--—*--“-1

: Order Microwave News :
§ [ ] 1-year subscription (6 bimonthly issues) |
[ for$250.00 ($285.00 Canada & Foreign). i
i i
§f [] 6-month trial (3 bimonthly issues) |
i for $130.00 ($150.00 Canada & Foreign). I
: [1 back issues, 1981-1990, :
i $95.00 per year ($100.00 Canada & Foreign). 0
i [U.S. Funds Please] i
| Order from: Microwave News, PO Box 1799, |
| Grand Central Station, New York, NY 10163, |
i (212) 517-2800. i
i i
j Name i
| Institution [
Address
b ity |
i state _ Zip i
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A cluster of Hodgkin’s disease cases has been identified in an ocean-
front neighborhood in Florida adjacent to an air traffic control radar on
Patrick Air Force Base (AFB).

A recent Florida Department of Health and Rehabilitative Services
(DHRS) study included thecases of eight people diagnosed with Hodgkin’s,
alymphatic cancer, between 1967 and 1983 in South Patrick Shores, which
is about 20 miles south of Cape Canaveral. Seven of the eight lived within
400 yards of the radar, which is used by both the Federal Aviation Admini-
stration (FAA) and the U.S. Air Force; the eighth lived just slightly farther
away from the radar.

Additional cases have been identified in the area—bringing the total to
almost twice the number in the DHRS study. A local newspaper reporter,
Jim Ash, has found 15 cases, including two men who work at Patrick AFB.
DHRS researchers did not include the base in their study area.

Initially, community concern focused on toxic chemicals, Articles Ash
wrote in July for Florida Today, a paper based near Melbourne, examined
whether pesticides and other chemical wastes from a closed military dump
had contaminated residents’ drinking water. The possibility that toxic
pollution caused this cluster has largely been dismissed, however.,

In the DHRS study released in September, state epidemiologist Dr,
Richard Hopkins of Tallahassee wrote that the cause of the cluster “is
unknown.” He concluded that the “most likely explanation...remains an
infectious agent, circulating in the community in the mid-sixties through

the late seventies.”
{continued on p.10)

Bioelectromagnetics in Europe:
A New Era of Collaboration

Bioelectromagnetic research is flourishing as Europe moves toward
economic unity. In a new climate of collaboration, initiatives are being
shaped to coordinate research, to set common exposure standards and to
establish a European research laboratory.

Atthecloseof the First Congress of the European Bioelectromagnetics
Association (EBEA), held in Brussels, Belgium, January 23-25, EBEA
President Dr. Jocelyne Leal predicted that the links being forged among re-
searchers would usher inanew eraof cooperation. “Our meeting was a suc-
cess, notonly because we had 160 participantsand good papers, butalsobe-
cause it will open the way for productive collaboration in the future,” she
told Microwave News. The EBEA now has 367 members from 35 countries.

Some of the emerging research arrangements are informal. Others are

(continued on p.11)




EMF NEWS

« Power Line Talk »

A new trend is developing among utilities facing opposition to
power lines and substations because of EMF health concerns:
“power companies are agreeing to move controversial facilities
as long as others foot the bill, In Canada, BC Hydro recently
indicated that it is willing to bury two kilometers of a 230 kV
power line in Vancouver, if the $20 million tab is paid by the city
or by a private group. Ina July 10, 1991 letter to the Vancouver
City Council, Thom Thompson, BC Hydro’s manager of gov-
emment and public affairs, stated that, “BC Hydro would not
oppose [a move to bury the lines] made by another party,”
provided that the company is not required to fund the project.
Members of the activist group Citizens Against Transimission
Towers have pointed to possible EMF health effects in calling
for the move. Readings taken by the utility show peak fields of
about 12 mG on the right-of-way (ROW), and levels of about 5
mG on immediately adjacent property, according to Dr. Kelly
Gibney, BC Hydro’s EMF project manager. “We don’t fecl that
the evidence shows that this line presents a health risk,” Gibney
told Microwave News...The Sacramento (CA) Municipal
Utility District (SMUD) has agreed to move several controver-
sial substations if an acceptable alternative site is available and
if the opponents of the original site pay for the move, according
to a policy statement issued in December. Residents near three
SMUD substations have cited EMF concerns as a principal
objection to the sites. Developers of land in the area are
interested in sponsoring the relocations but no definite plans
have emerged, Mike Deis, an SMUD spokesman, told Micro-
wave News. SMUD’s EMF specialist, Ron Scott, said in a
telephone interview that he wouldn’t be surprised if the policy
becomes a standard way of dealing with EMF concerns: “Ifit’s
not costing the utility any money and everyone agrees, then 1
don’t see why mot.”
«

One of the recommendations that came out of DOE’s Novem-
ber 20-21 EMF workshop was to hold JASON-type meetings
to help set research goals. JASON refers to a team of scientists
whoconsult primarily with the DOD on defense issues. Wasting
no time, the DOE contacted the MITRE Corp. in McLean, VA,
which runs the JASON Program Office (JPO), and an EMF
seminar was held on January 24 for the “JASONs” in La Jolla,
CA. They heard presentations by Drs. Ross Adey of the VA
Hospitalin Loma Linda, CA, Ted Litovitz of Catholic Univer-
sity in Washington, DC, and Duncan Thomas of the University
of Southern California in Los Angeles. Robert Henderson, the
director of the JPO, did not return calls for comment.

«L »»

A planned upgrade of transmission facilities in northern Wash-
ington State will comply with a law aimed at reducing public
exposure o EMFs by confining new power lines above 115kV
to industrially zoned areas, according to officials of Puget
Power and Light Co. and the Bonneville Power Authority

(BPA). Voters in Whatcom County, WA approved the restric-
tions by a nearly two-to-one margin in a November 1990 ref-
erendum (see MWN, N/D90). The upgrade involves rebuilding
facilities to increase the capacity of lines on existing Puget
Power and BPA ROWs and adding a new 115 kV line. “Reli-
ability in the area and power transfer are still the two key issues
here,” Ray Trzynka,a Puget Power spokesman, told Microwave
News.Neighbors Opposed to Power Encroachment (NOPE),
the citizens group which initiated the referendum, will probably
not challenge the new project. “Officially, we're still exploring
all the ramifications, but, to some extent, we're pleased,”
NOPE’s Clare Fogelsong said in a telephone interview. “The
new plan is much more in keeping with the utility plan for the
county, much less damaging to the environment and the com-
munity,” he added. However, Fogelsong indicated that NOPE
supports conservation measures to reduce the need for such
projects entirely: “We're still concerned...it seems that the in-
dustry would much rather pursue old paths than embark on new
ones,” he said.

L »»

EPRI has invited 10-15 experts to a workshop on Magnetic
Field Transients to be held in Palo Alto, CA on February 19,
The purpose of the meeting is to learn more about the transient
environment, its biologically significant parameters and meth-
ods for characterizing exposures in future studies, according to
Thanh Dovan of Enertech Consultants in Campbell, CA,
which is organizing the workshop for EPRI. Enertech is in the
process of developing equipment to measure EMF transients,
under an EPRI contract.

«KL »»

In Florida, after a short trace, Hillsborough County and the
state Department of Environmental Regulation (DER) seem to
be headed for another showdown over DER’s power line EMF
limits, The limits—150-200 mG atthe edge of aROW, depend-
ing on the voltage of the line—were immediately challenged in
court by the county when they were adopted in 1989 (see MWN,
M/A89). In March 1991, county officials agreed to withdraw
the lawsuit in exchange for what they believed was a promise
from the DER to reconsider the limits during a rules review that
will begin with a February 20 meeting in Tallahassee (see
MWN, M/J91). The DER says it never made such a commit-
ment, however, DER’s Buck Oven told Microwave News that
revising the limits was “never our intention” and “would not be
considered during the review.” Nancy Fleming, the chairwoman
of Concerned Citizens for Power Line Safety, which is based
in Tampa, said that the DER is reneging ona deal: “They prom-
ised to take a very serious look at the limits, and that is why we
dropped the suit. In my mind, this is the worst form of govern-
ment,” she told Microwave News. Fleming also said that she
intends to go before the Hillsborough County Board of Com-
missioners and ask that the suit be refiled. Michael Skelton of

2
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DOE Seeks 50% Increase in
1993 EMF Research Budget

The DOE has requested $7.5 million for EMF research
in fiscal year 1993 (FY93), a 50% increase over FY92,
according to Marvin Gunn, a senior DOE official who is
overseeing the EMF effort.

Before Congress named the DOE as lead agency for
EMFresearch, department officialshad planned ona$5 mil- |
lion budget (see MWN, N/D91). The request was increased
late last year because, “We recognized the relative impor-
tance of the topic,” Gunn told Microwave News. The DOE
had considered asking for as much as $15 million for FY93
before settling on half that amount, according to sources
close to the agency. FY93 begins on October 1, 1992,

The DOE submitted its request to Congress at the end of
January as part of the President’s budget. In the explanation
accompanying the budget, the DOE stated that public con-
cemn about EMFs “is limiting the siting and capacity of
transmission and distribution systems....”

Gunn said that the DOE EMF program is moving
forward. “We expect that by the end of June we should have
a pretty comprehensive plan,” he said.

de Ia Parte & Gilbert, the Tampa law firm representing the
county, confirmed that if the limits are not revised, the county
will “seriously consider” refiling the suit. Oven defended the
current limits, stating in a telephone interview that, “The sci-
entific evidence does not exist to warrant a change.”

«K »»

In response to growing concern about EMF health effects, a
number of electric utility organizations are now publishing
EMF newsletters. The newest player is Central Maine Power
Co.—the utility’s Center for Energy Information recently be-
gan offering its in-house, biweekly, EMF Keeptrack, to the
public, “We were creating a fairly large EMF resource and the
demand was there,” the center’s director, Alan King, told Mi-
crowave News. In early 1991, the Edison Electric Institute
began publishing the biweekly EMF News. Though the news-
letters are available by subscription only, EPRI offers its EMF
Research Review, published three times per year, for free.

«L D

In Rhode Island, Governor Bruce Sundlun’s EMF task force
could not reach a consensus on the proposed three-year ban on
new power lines above 115 kV, which was considered by the
state legislature last year (see MWN, J/F91, M/191 and J/A91).
A bill setting forth the moratorium will be reintroduced in the
1992 legislative session, according to Rep. Steve Hernandez,
the sponsor of last year’s bill. The task force’s interim report,
dated December 1991, recommends that the governor adopt
and distribute to the public an EMF health policy statement, and
create an ongoing commission to track EMF developments,

The task force has also commissioned an $82,000 study of the
cost-effectiveness of power line EMF mitigation techniques.
Theresearch—paid for by state utilities—is being conducted by
aJackson, MI firm, Commonwealth Associates, and isduetobe
completed this spring, “It is by far the most far-reaching aspect
of the task force s work,” Scott Wolf, an aide to the govemorand
the chairman of the task force, said of the study. The task force
will wait for the results of the project before issuing final
recommendations, Wolf said in a telephone interview.

«KK »»

Recent datalinking electric blanket users to high EMF exposure
and adverse health effects is sending many people in search of
an old-fashioned down quilt, and at least one company is glad
the public is finally waking up. Cuddledown, a Portland, ME
mail order distributor of natural fiber quiits, blankets and other
textiles, has placed a “Radiation Free Bedding” badge on its
catalogue to indicate that its products do not emit EMFs. The
badge features a nuclear “mushroom cloud” with a red line
drawn through it.

«L »»

The National EMF Research Program (NERP) has selected
Energetics Inc. of Columbia, MD to provide staff support
through February 1993 and has named Wendell Holland, a
member of the Pennsylvania Public Utility Commission, to its
steering committee. He replaces Michael Wilson of Florida,
who resigned. The committee, which is developing a formal
response to the EMF research legislation introduced by Rep.
George Brown (D-CA), plans to hold its next meeting March
24-25 in Washington, DC.

LK« »»

The city of Wheaton, IL has taken on Commonwealth Edison
Co. with an ordinance to block the upgrade of a power line. On
January 20, the city counci! amended Wheaton’s zoning rules
for residential areas so that new or upgraded substations with a
capacity of greater than 34 kV will require special use permits.
The city’s action was spurred by the utility’s plans to upgrade a
power line in the area from 34 kV to 138 kV, according to
Wheaton resident John Bengel, who led the drive for the zoning
change. Theline, which runsalong a greenway called the Tllinois
Prairie Path, feeds a substation in Wheaton that would have to
be upgraded at the same time. “The city has chosen not to ad-
dress power lines directly,” since they are under the jurisdiction
of the Illinois Commerce Commission, Bengel told Microwave
News. A spokesman for Commonwealth Edison, Michael Kelly,
said the utility is working with DuPage County, where Wheaton
islocated, to get land on a forest preserve for a new substation,
But he would not rule out a legal challenge to the zoning rules,
Bengel said Wheaton was the first municipality in Illinois to
pass legislation conceming power line EMFs, adding that,
“Other, neighboring communities are very interested in what we
are doing.” The nearby city of Aurora considered—but failed
to enact—an ordinance that sought to limit power line EMFs,
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Two Brain Tumor Victims Sue Connecticut Utility

Two residents of Meadow Street in Guilford, CT have sued
Northeast Utilities and its affiliate, Connecticut Light and Pow-
er Co., claiming that their brain tumors were caused by electro-
magnetic fields (EMFs) from power lines and from a nearby sub-
station, Melissa Bullock, a 19-year-old with a malignant brain
tumor, filed her claim on December 19. Jack Walston, who
lived next door to Bullock, filed a similar suit on January 14.

Bullock has lived on Meadow Street since 1979; Walston
lived on the same block for most of the time between 1947 and
1983. In 1990 Paul Brodeur, a staff writer at The New Yorker,
argued that EMFs were the probable cause of four brain tu-
mors——including Bullock’s and Walston’s—and other health
problems among residents of the one-block street, making ita
focal point in the power line controversy (see MWN, S/090,
N/D90 and M/A91).

In their complaints, filed in state Superior Court in New
Haven, CT, the plaintiffs charge that the utility knew—or
should have known-—of potential EMF health effects, and
failed to use “every effort possible” to warn and protect the
public against the danger, as is required by law.

Both suits ask for unspecified monetary compensation for
physical injury and emotional distress, as well as for a court
order forcing the utility to “cease and desist the emission of
dangerous levels of [EMFs]” from their electrical equipment
and to disclose any information on EMF health risks to the
public. Bullock’s parents are also requesting compensation for
the loss of value of their house, which they put on the market in
December 1991.

“We expect to vigorously defend ourselves against the
contentions of the lawsuits. We are preparing for a long, hard
court battle,” Emmanuel Forde, a spokesman for Northeast

Rep. Brown Sees Quick Approval
of $70 Million EMF Program

Rep. George Brown (D-CA), sponsor of the principal
EMF research legislation in Congress, is confident it will
pass this year. “My anticipation is that we’ll have this bill
enacted,” he told Microwave News.

His measure, H.R.3953, budgets $60 million for re-
search and $10 million for public information over ten
years—and calls foras muchas hatf of the research funding
to come from nonfederal sources (see MWN, N/D91).

In an extensive telephone interview, Brown comment-
ed on the actions of White House Science Advisor Dr. Al-
lan Bromley, the ongoing role of the Environmental Pro-
tection Agency and his own vision of the federal EMF re-
searcheffort. Excerpts from the interview appearon pp.12-13.

The chairman of the House Committee on Science,
Space and Technology, Brown has tentatively scheduled a
hearing on the legislation for March 10,

Ultilities, told Microwave News. Forde added that the cases
could “stretch out for years."”

Michael Koskoff of Koskoff, Koskoff & Bieder in Bridge-
port, CT, and John Ward of Quinn, Ward and Kershaw in
Baltimore, MD, are the lead attorneys representing both Bul-
lock and Walston.

Michael Withey of Schroeter, Goldmark & Bender in
Seattle, WA is acting as a legal consultant to the plaintiffs.
Withey’s and Ward’s law firms are founding members of the
Electromagnetic Radiation Case Evaluation Team (see MWN,
M/A91). Also assisting the plaintiffs’ lawyers are attomeys
from the Washington, DC-based Trial Lawyers for Public
Justice. Last year, Withey filed suiton behalf of a San Diego, CA
couple who allege that their daughter’s kidney cancer was
caused by power line EMFs (see MWN, J/A91),

“The tragedy of Melissa’s cancer is the result of decades of
neglect by the power companies. Melissa deserves compensa-
tion, and the public is entitled to know the risks of electromag-
netic radiation,” Koskoff said. Her case is an opportunity to set
a strong precedent which could pave the way for other victims
of EMF injuries, he told Microwave News. Ward agreed: “The
remedy we're seeking would also involve protecting other
people from this hazard.”

In 1989 Bullock was diagnosed as having an astrocytoma,
amalignant brain tumor. Walston was first diagnosed as having
a meningioma, a nonmalignant tumor, in 1979,

Koskoff expects the utility to try to invalidate Walston’s
claim using the state’s strict laws limiting suits totwo years from
the time an injury is discovered and 1o three years from the time
of exposure. “Because a victim can’t very well sue for an injury
that he doesn’t know he has, there is some question about the
constitutionality of these statates,” he said.

Brodeur described the history of the Bullock and Walston
familiesina July 9, 1990 New Yorker piece titled “Calamity on
Meadow Street.” He filed a follow-upin the November 19,1950
issue. The articles were a continuation of his “Annals of Radi-
ation” series; the original three parts were published in his book,
Currents of Death.

“[Blefore the physicians and the scientists feel free to
acknowledge that substations and high current power lines
constitute a serious public health hazard, it will undoubtedly be
necessary to identify some additional Meadow Streets,” Bro-
deur wrote in the July article. He then went on to blame EMFs
for high cancer rates in neighborhoods in North Carolina and
California,

In an interview with Microwave News, Brodeur reaffirmed
this view: “Meadow Streets exist from one end of the United
States to the other and I will show this to be true in future articles
for The New Yorker.”

Northeast Utilities officials disputed many of Brodeur’s
claimsin aseries of letters to The New Yorker, They also argued
that he failed to ask them about his charges.
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Wisconsin Mandates
Low EMF T&D Systems

The Wisconsin Public Service Commission (PSC) has or-
dered state utilities to use the “best available control technolo-
gy” toreduce EMF emissions from new and upgraded transmis-
sion lines. The PSC, which issued the ruling at its January 16
meeting, also directed the utilities to report on the availability of
low EMF distribution line systems and to use such systems as
soon as possible.

“The commissioners feel that minimization is the way to
£0,” Dan Dasho, a PSC aide, told Microwave News. The PSC
did not set specific exposure limits or guidelines, however,

The question of EMF health effects is unresolved, the PSC
stressed. Commissioner John Coughlin said that the PSC *“‘can-
notconclude that there isasufficient demonstration of scientific
peer-reviewed findings to conclude that there is a causal rela-
tionship between EMFs and adverse human health effects.” He
cautioned, however, that controversy over EMF effects “could
have aconsiderable societal impact.” Coughlinisalsochairman
of the steering committee of the National EMF Research
Program.

The commission rejected a proposal for a three-year mora-
torium on new transmission lines of at least 60 kV, which was
requested by a citizens group, Promoting Options for Wise
Energy Regulation (POWER). “The moratorium...could well
be contrary to their stated goal,” Coughlin said, If utilities were
prohibited from building new lines, they would have toincrease
the currentonexisting transmission lines tomeet the demand for
power, he explained, adding that this would generate stronger
magnetic fields and increase the exposure of nearby residents,
Abill pending in the Wisconsin legislature also calls fora three-
year moratorium (see MWN, N/D91).

The PSC ruling was based on two sets of hearings held last
October: five days of technical hearings in Madison and public
hearings in Eau Claire, Stevens Point, Green Bay and Madison,
Among the 14 witnesses at the technical hearings were Dr. Abe
Liboff of Oakland University in Rochester, MI, Dr. John
Moulder of the Medical College of Wisconsin in Milwaukee,
Dr. David Savitz of the University of North Carolina, Chapel
Hill and Dr. Michael Silva of Enertech Consultants in Camp-
bell, CA.

The PSCruling, which is scheduled to be issued as a formal
order in Iate February, stipulates that:

« Utilities planning transmission lines must consider the number
of people exposed to EMFs as well as the intensity and duration
of exposures, This information must be included in siting
proposals to the PSC, The commission will “take a hard look at
the alternatives” to siting a line near residential areas, PSC
Chairwoman Cheryl Parrino said, according to the January 17
Wisconsin State Journal.

« Utility and PSC staffers will work together to set up a uniform
protocol for measuring EMFs on request. They will also devel-
op a system for managing the data.

Children Allowed Transfers in
Florida School Settlement

Parents who have been battling school officials over
EMFs at the Sandpiper Shores Elementary School in
suburban Boca Raton, FL have won the right to transfer
their children to other Palm Beach County schools. In their
settlement of a three-year-old lawsuit, the parents and the
county school board agreed that a request for a transfer
must be accompanied by a note from a physician-—simply
indicating that the doctor was consulted on EMF health
concerns. Midyear transfers have been requested for 32
students, according to Sharon Rausch, a plaintiff in the suit;
transfers can also be requested next fall, she pointed out.

The class action suit, which was filed before the school
opened, “iseffectively overnow,” said Lawrence Marraffi-
no, attorney for the parents. When the school was under
construction, anumber of parents became concerned about
high voltage power lines nearby and sought an injunction
to keep the school closed (see MWN, S/0O88 and J/F89). It
opened on schedule, but the court ordered that areas with
the highest magnetic field measurements not be used (see |
MWN, M/J89 and J/AR9).

The courtalsorequired EMFmeasurements: during the
1989-90 school year, teachers sported EMDEX gaussme-
ters. The levels recorded averaged under 2 mG, but some
parents were not reassured (see MWN, M/190), Marraffino
told Microwave News recently, “We're going to keep
checking on the levels,” especially in the summer, when
power consumption is at its peak due to the use of air
conditioners,

» Utilities must include EMFs in the demand-side planning
already required by the PSC. Dasho said that the commission
will use the EMF issue to press for greater conservation efforts,
= The best available control technology requirement for trans-
mission lines may be modified on a case-by-case basis, pariic-
ularly to ensure that worker safety and a reliable power supply
are not put at risk,

«Utilitics thatlack the capability to use low EMF techniology are
not excluded; they must develop it.

The PSC also urged the state’s utilities to support further
EMF research programs, in addition to those at the Electric
Power Research Institute (EPRI), according to Dasho. This was
done due to a “perception” that EPRI’s research is tainted by a
pro-utility bias, he said. “No one on the commission has a
problem with the research, but every time you bring up EPRI
research, the public dismisses it.” The utilities will prepare a
report on possible alternatives to EPRI.

The final PSC order, including compliance deadlines, will
be available from: Jackie Reynolds, Secretary to the Commis-
sion, Hill Farms State Office Building, PO Box 7854, Madison,
WI 53707, (608) 266-8097.
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Mitigation Roundup

Washington State Task Force Report

- AWashington Statetask force charged withrecommending
research priorities and legislative options for reducing power
line EMFs has called for a “systematic assessment of the
proximity of Washington State residents and structures to
power lines and other sources of EMF.”

Among the other types of study the panel suggests are: a
comparison of field measurements with computer projections
of distribution system EMFs; a comparison of the performance
of underground and overhead transmission lines; and an exam-
ination of the feasibility of reducing EMFs through energy
conservation and load management.

Established by the legislature in March 1990, the Electric
Transmission Research Needs Task Force concluded in its final
report that, “It would be shortsighted not to research and refine
techniques toreduce public exposure to power frequency fields,
given the lead time to implement solutions....”

The panel also found that:

» For 230 kV transmission lines, burial provided the best EMF
mitigation. An underground cable in fluid-filled steel pipe had
a magnetic field of 0.2 mG and an electric field of less than 0.1
kV/m, at 40 feet from the center line. These levels compared
with29.7mG and 1.9k V/m from the commonly used horizontal
design, 6.7 mG and 0.9 kV/m from a multiphase, six-conductor
system and 4.8 mG and 0.6 kV/m from a double circuit/split-
phase design.

» For distribution systems, increasing voltages or using adouble
circuitdesign wasthe mosteffective means of reducing magnet-
ic fields. A flat, horizontal 12.5 kV overhead line yielded 7.7
mQG, Doubling the voltage cut the magnetic field to 3.1 mG, but
increased the electric field slightly, 10 0.04 kV/m. A double cir-
cuit, split-phase overhead design produced 2.5 mG and 0.04 kV/m,

The 88-page report, Electric and Magnetic Field Reduc-
tion: Research Needs, is available at no charge from: Washing-
ton State Department of Health, Office of Epidemiology, POBox
47813, Olympia, WA 98504, (206) 753-5935.

Six-Phase Power Distribution Patent

AFloridaengineer, Dr. Robert Ashley, hasreceived apatent
for a six-phase power distribution system designed to reduce
EMFs and improve power line efficiency. According to com-
puter calculations, field cancellation from Ashley’s arrange-
mentof six conductors can reduce magnetic fields toa level that
is one-fifth of that generated by existing three-phase systems.

By doubling the number of conductors, the current in each
is reduced, which in tum cuts line losses. “This is a significant re-
ductionindistribution system losses, whichcould pay forthe ad-
ditional wire in some ten years,” Ashley told Microwave News.

Patent number 5,070,441, approved December 3, 1991,
outlines ways of connecting six-phase distribution lines to
existing three-phase transmission lines at the substation and to

standard single-phase and three-phase loads at the service drop.
Ashley has additional related patents pending,

Ashley described his distribution system as an “economi-
cally atiractive alternative method of resolving [a] political
problem.” He said that he does not believe power line EMFs are
a health risk but does see demand for low EMF distribution
systems. “I would like to be a millionaire,” he said, with an eye
on possible royalties.

New Papers

» Three papers presented at the 1992 Winter Meeting of the IEEE
Power Engineering Society, January 26-30 in New York City,
review the potential for magnetic field mitigation using six- or
twelve-phase high voltage transmission lines—known as high
phase order (HPO) systems. In “Magnetic Field Reduction Us-
ing High Phase Order Lines” (92 WM 284-0 PWRD), Steinar
Dale of Oak Ridge National Laboratory in Ozk Ridge, TN,
Kenneth Klein of Energetics Inc. in Columbia, MD and James
Stewart of Power Technologies Inc. in Schenectady, NY report
results from work at an HPO test facility in Malta, NY, The
researchers conclude that, “It is possible to develop [HPO]
alternatives to three-phase lines with comparable power-han-
dling capacity, significantly smaller size, and the same or
reduced groundlevel fields.” Stewart told Microwave Newsthat
this paper is the last in a series based on work at the Malta
facility. He said work on HPO transmission systems will now
be focused on a demonstration project in the Binghamton, NY
area. In the next few months, a 1.5-mile, six-phase line will go
into service as part of New York State Electric and Gas Corp.’s
transmission system. Stewart said the Binghamton line should
provide practical knowledge about system protection and inte-
gration of HPQ lines into existing power grids. For more on this
project, see R.V. Rebbapragada et al., “Selection and Applica-
tion of Relay Protection for Six-Phase Demonstration Project”
(92 WM 199-0 PWRD) and “Design Modification and Layout
of Utility Substations for Six-Phase Transmission” (92 WM
226-1PWRD). The papersareavailable for$3.50each for IEEE
members and $6.50 each for nonmembers, plus $4.00 postage
and handling, from: Single Publication Sales Department, JEEE
Service Center, 445 Hoes Lane, PO Box 1331, Piscataway, NJ
08855, (508) 981-0060.

« James Burke of Power Technologies Inc. reviews the prosand
cons of a number of mitigation ideas in “Controlling Magnetic
Fields in the Distribution System” in the December 1991
Transmission and Distribution. He addresses grounded versus
ungrounded, and single-phase versus three-phase, distribution
systems, in addition to underground cables, higher primary
voltages and line compaction. Burke concludes that, “The
mitigation of magnetic fields can be achieved, but ata high cost
and with a potential reduction in system reliability.”
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Power Line & Substation Cancer
Links Studied on Cape Cod

A long-awaited environmental epidemiological study of
elevated cancer rates in five Cape Cod, MA towns implicates
high voltage power lines and substations. The link to electro-
magnetic fields (EMFs) was only a small part of the three-year,
$500,000 study, however.

“The results suggest that EMFs may be biologically active.
There is a need for continued investigation,” Dr. Ann Aschen-
grauof the Boston University (BU) School of Public Health, the
lead investigator, told Microwave News. The study was spon-
sored by the Massachusetts Department of Public Health (see
MWN, M/188).

Among the other findings were increased cancer risks for
people exposed 1o aerially sprayed pesticides, airborne pollut-
ants from airport runways and military facilities and contami-
nated drinking water. Aschengrau and her coinvestigator, Dr.
David Ozonoff, also of BU, looked at the possible influence of
the PAVE PAWS radar at the Massachusetts Military Reserva-
tion, formerly the Otis Air Force Base, but the findings were
inconclusive,

“Our results suggest that there is some association with en-
vironmental factors, although our study was unable to estimate
its magnitude,” Aschengrau said, but she cautioned that envi-
ronmental exposures “explained only a small part of the elevated
rates of cancer on the Upper Cape.” She added that, “It’s clear that
there was a tremendous amount of pollution on the Upper
Cape....We're saying that there was ample reason 1o be concerned,
but we couldn’t find a link to most of the cancers we studied.”

Aschengrau and Ozonoff found that people who lived with-
in 500 feetof a 115kV ransmission line had an adjusted relative
risk (RR) of 1.57 of developing lung cancer; the riskrose 10 1.8
for those living within 300 feet. They also found increased rates
of bladdercancer (RR=2.57) among those living within 500 feet
of the line. For all cancers combined, the relative risk was 1.37.
None of these findings was statistically significant.

For those living within 500 fect of a substation, the relative
risk for lung cancer was 2.78, which bordered on statistical
significance. The researchers also observed a nonsignificant
elevated rate (RR=1.69) of female breast cancer. (There were
no cases of male breast cancer on the Cape, according to
Ozoroff.) Within 250 feet of a substation, the relative risk forall
cancers combined was 2.84,

Ozonoff noted that the lung cancer finding showed up
twice, which, he said, was “kind of suspicious.” He explained
that the cases near substations were not the same ones as those
near powerlines. In November 1989, Dr. Genevieve Matanoski
of the Johns Hopkins University School of Public Health report-
ed higher rates of lung cancer and other types of cancer among
EMF-exposed ielephone cable splicers (see MWN, N/D89).

The BU researchers did not find elevated rates of brain
tumors or leukemia near power lines and substations, but did
observe a statistically significant increased risk (RR=3.98) of

brain tumors among people living within 1.9 miles of runways
at military installations and a moderately elevated, nonsignifi-
cantrisk (RR=1.50) for those within 1.9 miles of the Barnstable
Municipal Airport. When asked if radar might be a contributing
factor, Aschengrau said that the idea was “intriguing” but that
the municipal airport results were confounded by the popula-
tion’s exposure to Barnstable’s contaminated water supply: “If
1 had to bet on anything, I'd say maybe it was the water.”

With regard to the phased array radar, the team stated,
“While no association was seen for PAVE PAWS, the available
exposure data were inadequate, We strongly recommend that sys-
tematic power density measurements be taken throughout the
area scanned by PAVE PAWS so that useful exposure data will
be available for future analyses of its potential health impact.”

Environmental exposures were estimated by geographic
proximity and lengthofresidence. A limited number of magnet-
ic field measurements were taken in front of some residences;
power line wire codes were not used to assess exposures.

The researchers investigated 1,042 cases of cancer diag-
nosed among residentsof Barnstable, Boumne, Falmouth, Mash-
pee and Sandwich between 1983 and 1986 and matched them
with 1,285 controls, The study focused on lung, breast, colon/
rectum, bladder, kidney, pancreatic, brain and liver cancers and
leukemia,

U.K. Biological Effects Review

A report issued by the U.K.’s Institution of Electrical Engi-
neers (IEE) concludes that, “At present there isno widely accept-
ed experiment which can demonstrate any biological effect of
low-level electromagnetic fields [EMFs].” The report endorses
guidelines based only on thermal effects and induced currents.

“Sensationalist” reports in the media are to blame for the re-
cent upsurge in public awareness of potential EMF health ef-
fects, according to the review panel, chaired by Dr. A.T. Barker
of the Sheffield Health Authority, that wrote the July 1991
report. Other panelists are: Dr. R.A. Cartwright of the Univer-
sity of Leeds, Dr. O.C. Jones of the National Physical Labora-
tory, Dr. C.L. Lopez-Cacicedo of National Power, Dr. J.C. Male
of the National Grid Research and Development Centre and
Professor P. A. Payne of the University of Manchester.

The reviewers endorse the guidelinesissued by the National
Radiological Protection Board (NRPB), which state that there
are “insufficient biological and epidemiological data to make a
health risk assessment or even to determine whether there is a
potential hazard” with regard to athermal EMF effects (see
MWN, J/A89). The NRPB guidelines are based on “reference
levels” for thermal effects issued by the International Radiation
Protection Association (see MWN, M/A87 and J/F88).

Epidemiological studies “do not provide a firm link with
electric or magnetic field exposures and may be observing some
other occupational factor,” according to the IEE report. How-
ever, the panelists conclude that a number of epidemiological
studies scheduled to be completed in the next three years should
“add significantly to our knowledge of the effects of human
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exposure to low frequency fields.”

“Laboratory studies have yet to prove reproducible for low-
level fields and none of the hypothetical mechanisms proposed
in the literature can be regarded as proven by experiment,”
according to the reviewers. Ion cyclotron resonance research is

"HIGHLIGHTS

cited as“the most promising area™ for discovering EMF-health
effects mechanisms.

The Possible Biological Effects of Low-Frequency Electro-
magnetic Fields is available for £5.00 from: IEE, Savoy P,
London WC2R OBL, UK., (44+071) 240-1871.

Seattle and King County Set RF
Exposure Limit at 200 pW/em?

Motivated by concemn thatbroadeast facilities conld present
a health risk, Seattle and King County, WA (where Seattle is
located) have adopted identical limits for public exposures to
radiofrequency and microwave (RF/MW) radiation. The new
standards, which are modified versions of those recommended
by the National Council on Radiation Protection and Measure-
ments (NCRP), limit exposures to 200 uW/cm? in the 30-300
MHz range (see MWN, M/I86).

The standards cover the frequency range from 100 kHz to
300GHz. The limitrises to 20 mW/cm? at 3 MHz and to 1 mW/
cm? above 1.5 GHz—tracing out the now common well shape
that appears in both the NCRP and the American National
Standards Institute (ANSI) guidelines.

“Itisanimportant firststep,” City Councilwoman Sue Don-
aldson, who pushed for the new standards, told Microwave
News. She pointed out, however, that the available data are “not
adequate” to ensure that the 200 uW/cm? level is safe. Clifford

Marks of the city’s Office of Long Range Planning (OLRP)
agreed: “Though the intention is to lower the risk, no one can
guarantee that the limits are safe.” The city council will continue
to review health effects literature and could revise the standards
at any time,

The King County Council adopted the limits on July 8, 1991,
and the Seattle City Council followed by unanimously approv-
ing the standards on January 27, 1992. The joint Seattle/King
County Health Department is in charge of enforcing the limits.

City and county officials had been working to develop the
new standards forseveral years. Originally, Seattle’sQLRPhad
proposed a 100 pW/cm? limit, but it was opposed by the mayor
and the National Association of Broadcasters (sse MWN, J/A88,
J/A89 and §/089). The recommendation was later revised up-
ward to 200 pW/cm?. “If there were ever a legal challenge to the
limit, the mayor thought we would have a much easier time
defending a 200 pW/cm? standard because this is more in line
with what other bodies are recommending and adopting,”
Marks explained in a telephone interview,

In March 1991, Donaldson convened an advisory commit-
tee of representatives from both local citizens groups and the

{For more on the new ANSI standard, see MWN, N/D91.)

...The basis for the guidelines for [RF/MW] frequencies is the
known reversible changes in behavior of subhuman primates in
repeatable experiments with an absorbed power of 4 W/Kg. Based
on these data, the committee took a prudent approach of a factor of
10 to arrive at a maximum whole-body averaged specific absorbed
power of 0.4 W/Kg for controlled environments and 0.08 W/Kg for
uncontrolled environments. The standards are based on a further
assumption that the individual would be in a worst-case situation:
the incident electric field is uniform over the extent of the human
body, is parallel to the human body, the person is standing barefoot
and in contact with a wet, highly conductive ground. After consult-
ing with Dr. [Om] Gandhi, I am satisfied that to the present
knowledge of RF dosimetry, the specific absorbed power is only a
small fraction of the above-quoted values if all the worst-case
conditions do not occur in a particular electric and magnetic field
exposure situation. Thus, if we computed from the information
given in the revised standards that an individual might receive 0.4
W/Kg averaged over the whole body and that individual was
wearing shoes or standing above dry ground, the actual specific
absorbed power would be very much less than the expected 0.4 W/
Kg. In short, the [specific absorption rates] encountered in real life

SCC-28’s Response o Seattle

Last fall, Seattle City Councitwoman Sue Donaldson wrote to Dr. Tom Budinger of the Lawrence Berkeley Laboratory in Berkeley, CA,
the chairman of the IEEE's Standards Coordinating Committee 28 (SCC-28), which has revised the 1982 ANSI RFIMW safety limits,
expressing concern over the adequacy of the draft standard (see MWN, S/091 ). Excerpted below is Budinger's November 15, 1991 reply.

are likely to be as much as two orders of magnitude lower than the
1t04 W/Kg [range which is cited as dangerous and possibly lethal)
in your letter,

With regard to literature since 1986 on lethal effects and non-
thermal effects, I would like to emphasize two perspectives, First,
datareported in the reviewed literature are not being ignored. Some
experiments are under keen scrutiny at this very moment as Sub-
committee 4 is still charged with the task of revising the revised
standard, Experiments involving animals in healthy and normal
environments wherein the data are not confounded by hypoxic
conditions or parasite infestation are specifically gamered from the
literature for close scrutiny. Experiments show some effects in |
animals which have been in an unnatural state either through their
environmental conditions or the presence of some pathology.
Secondly, I have also learned through many years of experimental
work that dats from cell systems cannot be extrapolated to the
integrated biological systems.

With regard to the 7 watts exclusion (less for higher frequen-
cies), we sought a prudent level below the whole-body allowed |
power of 28 watts (0.4 W/Kg x 70 Kg) and a desire to keep a local

SAR below 8 W/Kg....
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broadcast industry to review the scientific data—the group rec-
ommended the 200 LW/cm? limit, “I think everyone just need-
ed to sit down and talk to get things moving,” Donaldson said.

The limit was a “compromise,” according to Tom Buchan-
on, who served on the advisory committee and is a member of
the Central Area Neighborhood Association in Seattle. Though
some residents would have preferred a lower limit, the new
policy “isthe start of something thatis very important for people
in dense urban areas...it signals a consciousness of the possible
RF health risks and an awareness that broadcastemissions need
to be taken into account,” Buchanon said.

Industry officials had argued against a 100 uW/cm? limit,
and they are generally pleased with the new standards. “The
radiation issue was one of the prime concerns when drafting the
policy....There isalwaysa groupthat says ‘notinmy back yard,’
but, in general, I think that the citizens decided that this policy
was the best that they could hope for,” KING Broadcasting’s
Ken Hermanson, who also served on the advisory commitiee,
said in a telephone interview.

Jim Hatfield a Seattle-based RF consultant who has fol-
lowed the health effects issue closely, told Microwave News
that, “Actual ambient fields do not approach the levels of the
standard,” adding that, “We can’t say what is safe or unsafe, but
we can put it in context.”

Nevertheless, some still feel that the 200 uW/cm? limitis too
Ienient. “It protects us against getting singed, but not against
cancer and other chronic effects,” Joanne Lenox of the Cougar
Mountain Residents Association, a group formed to oppose a
cluster of broadcast towers in King County, said in a telephone
interview (see MWN, J/F86). In the past, county residents have
also voiced concern over a number of satellite communications
towers located on Vashon Island (see MWN, M/A86 and M/I86).

NY Police Union Surveying
Members on Cancer and Radar

The unionrepresenting New York state troopers haslaunched
a survey of police officers 10 examine a possible link between
police radar and cancer, The Police Benevolent Association of
theNew York State Troopers(PBA/NY S)mailedaone-pageques-
tionnaire to 6,000 members last November. It was sent to active
and retired officers but not to the families of deceased officers,
said Trooper Maureen Tuffey, a PBA/NYS spokeswoman.

Although the questionnaire was developed informally and
was not originally intended for scientific analysis, Drs. John
Violanti of the Rochester Institute of Technology (RIT) and
John Vena of the State University of New York at Buffalo, who
have collaborated on previous epidemiological studies, will
review the data.

A former New York state trooper, Violanti first learned of
the PBA/NYS health survey when he received a questionnaire
in the mail, He told Microwave News that he had regularly used
police radar devices during 23 years as a police officer. A pre-
liminary analysis should be completed by this spring, Violanti said.

SAB Completes Review of
EPA Cancer Report

OnJanuary 31, the Environmental Protection Agency’s
(EPA) Science Advisory Board (SAB) forwarded itsreview
of the agency’s EMF-cancer report to Administrator Wil-
liam Reilly. As expected, the SAB is seeking a complete
rewrite of the report to correct “'serious deficiencies.” The
final SAB recommendations are very similar to those
circulated last summer (see MWN, J/AS1).

The SAB iscontinuing to work on EPA’sSEMF research
strategy. The SAB Executive Committee has asked its EMF
subcommittee 1o rework its report on this document.

A limited number of copies of the SAB review are
available at no cost from: Lori Gross, SAB (A-101), EPA,
{ 401 M St., SW, Washington, DC 20460, (202) 260-4126.

In 1986, a team led by Vena and Violanti conducted a study
of 2,376 police officers in Buffalo, NY. Itreported that officers
who worked 20-29 years had 3.64 times as many brain cancer
deaths as expected based on the observed rates among U.S.
males, 1950-1979; officers who worked 10-19 years had 3.75
times the expected colon cancer rate and 4.0 times the expected
blcod cancer rate. In*“Monality of a Municipal Worker Cohort:
111 Police Officers,” American Journal of Industrial Medicine,
10, pp.383-397, 1986, the team suggested exposure to police
radar signals and radio transmissions as possible causes. See
also, Violanti et al., “Disease Risk and Mortality Among Police
Officers: New Evidence and Contributing Factors,” Journal of
Police Science and Administration, 14, pp.17-23, 1986.

Tuffey said that the datathe PBA/NYS iscollecting willalsobe
sent to the Food and Drug Administration, which is gathering an-
ecdotal reports of cancer linked to police radar (see MWN, S/091).

In response to a PBA/NYS request, the New York state
police stopped using hand-held radar guns in November. The
state police used about a dozen of these units to calibrate speed-
ometers initsown vehicles, according to Maj. Douglas Ostrander
of the NYS police. The department’s standard radar units use
dashboard-mounted antennas. Late last year, the Connecticut
statepolice stopped using hand-held radars due toconcernabout
the alleged cancer hazard (see MWN, N/D91).

Drs. Robert Davis and Samuel Milham of the Washington
State Department of Health in Olympia are reviewing the health
records of some 1,000 police officers in the state and expect to
complete the study this year (sec MWN, M/AS1).

No Increased Reproductive
Risks Among MRI Workers

Pregnant women did not experience higher rates of repro-
ductive problems, such as miscarriages and premature deliver-
ies, when they worked as magnetic resonance imaging (MRI)
technicians than when they were employed in other jobs,
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according to the preliminary results of a new study.

“These results, while tentative...suggest that there is not a
substantial increase in these common adverse reproductive
outcomes,” " concluded Drs. Emanuel Kanalof the Pittsburgh (PA)
NMR Institute, Frank Shellock of the Cedars-Sinai Medical

_ Center in Los Angeles, CA, David Savitz of the University of
North Carolina, Chapel Hill and Joseph Gillen of the University
of Pittsburgh.

In terms of static field exposures, “the data are reassuring,”
Kanal told Microwave News. But he emphasized that, “The
study does not provide us with any data on the safety—or lack
thereof—of time-varying field exposures, since only the ex-
treme minority of operators would have been exposed to these
components,”

The team sent questionnaires addressing menstrual, repro-
ductive and work histories and potential confounders—such as
smoking, age and alcohol consumption—to female MRI tech-
nicians and nurses at more than 90% of the clinical MRI
facilities in the U.S. More than 1,900 women responded with
information on 1,448 pregnancies.

Pregnancies that occurred while the respondents were MR1
operators were compared with those thatoccurred when the wom-
en were otherwise employed or not working. The researchers
observed a nonsignificant relative risk of 1.3 for miscarriages
during MRI work; there were no increases in fertility problems
or in pre-term deliveries. They noted, however, that the results
are “tentative given the unknown response rate, self-reporting
information and the potential for heightened health concerns
among MRI operators.”

In a telephone interview, Savitz noted, “The study does
suggest that all women who were working [either at MRI
centers or elsewhere] at the time of pregnancy showed more
reproductive risks than those who were not working at all.”

Kanal presented the findings at the 77th Annual Meeting of
the Radiological Society of North America in Chicago on De-
cember4, 1991. Kanal and Shellock are members of the Society
for Magnetic Resonance Imaging’s safety committee,

In a related area, the International Non-Ionizing Radiation
Committee of the International Radiation Protection Associa-

Florida Radar—Cancer Link (continued from p.1)

Gulf Coast Site for EMPRESS Il
Draws Community Opposition

The Navy has again encountered opposition to the
EMPRESS II barge—this time while seeking a site for the
electromagnetic pulse (EMP) simulator in the Gulf of
Mexico, off the Mississippi and Alabama coasts.

Previously forced to abandon plans to deploy the
facility on Chesapeake Bay, the Navy has operated EM-
PRESS II—the acronym stands for EMP Radiation Envi-
ronment Simulator for Ships—off the coast of North
Carolina since 1988. But, due to local weather conditions,
the Navy can only use that location during the summer. It
has been pursuing the Gulf Coast site for use the rest of the
year (sce MWN, J/A88 and J/A89).

Through most of its environmental review process, the
Navyencountered little opposition to the winter site, which
is about 25 nautical miles offshore. But controversy flared
in December after a series of articles on risks associated
with EMP, written by Glynn Wilson, appeared in the
Islander, a ssmiweekly newspaper in Gulf Shores, AL,

A January 7 meeting in Gulf Shores, the largest town
on this stretch of beaches and tourist resorts, drew 400 1o
500 people. “From [the Navy's] presentation, more oppo-
sition grew,” said Roger Riggs, a local attorney who has
been leading the opposition to EMPRESS II. In the final
environmental impact statement (EIS), released last Octo-
ber, the Navy wrote that, “There is scientific evidence to
assure us that EMP has no effect on humans.” But Riggs
disagreed: “They donot discuss the broad range of material
that's out there,” he told Microwave News. The EIS is
available from: Lt. Commander Joseph Osborne, Naval
Sea Systems Command (PMS-423), Department of the
Navy, Washington, DC 20362-5101, (703) 602-3348.

tion provides guidance for the protection of patients undergoing
an MRIscanin the December 1991 issue of Health Physics (61,
Pp.923-928).

In a telephone interview, Hopkins conceded that many
researchers have tried—and failed—to find a viral cause for
Hodgkin's, but he added that recent studies of retroviruses,
following the discovery of the AIDS virus, have rekindled
interest in this possibility.

Dr. Samuel Milham Jr., an epidemiologist with the Wash-
ington State Departmentof Health in Olympia, questioned Hop-
kins’s conclusion. “Viruses account for only a small portion of
all cancers. I don’t see how the radar can be dismissed out of
hand,” Mitham told Microwave News.

The radar facility, which is maintained by the FAA, is an
FPS/66A—a long-range radar that operates on 1265 MHz and
1365 MHz. A height-finding radar that operated on 2710 MHz
was decommissioned in 1989,

Radar is well known in the area as a persistent source of
radiofrequency interference (RFT). Complaints from people
who live in the South Patrick Shores subdivision and from the
Air Force Technical Applications Center (AFTAC), a high-
security computer facility on the base, have prompted repeated
investigations that implicated the radar facility, Military con-
tractorshave taken RF measurements on atleast three occasions
since 1987. The FPS/66A's emissions are readily identifiable
because bursts of RFl occur every 12 seconds, corresponding to
the time it takes to complete a 360° sweep of the horizon.

In an apartment about 1,000 yards away from the radar—
more than twice as far from the facility as the homes of most of
those in the cluster—engineers found a peak field strength of
195 V/m (~10 mW/cm?) and an average strength of 0.42 V/m
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(~0.05 uW/cm?) at 1345 MHz. Measurements made near High-
way AlA, which runs next to the radar installation, showed av-
erage field strengths of 0.2 uW/cm? at 1265 MHz, 2.5 pW/cm?
at 1345 MHz and 132 pW/cm? at 2710 MHz.

Hopkins reported that 2.2 Hodgkin’s cases would be ex-
pected in the study area for 1967-1990, He found that the actual
occurrence of the disease was 2.7-3.6 times the expected rate.
The precision of that ratio depends on assumptions about
latency period—the interval between exposure to the presumed
cause of the illness and onset of symptoms—which determine
who is included in the study population. Hopkins counted the
eightcases based on where peoplelived four tonine years before
diagnosis.

Hopkins said he is following up on the possible radar link
and has requested information on the power output and direc-
tion of the radar. He downplayed the possibility that exposure
to toxic chemicals played a role in this cancer cluster.

The elevated risk of Hodgkin’s appears to have passed. “If
anything, there has been a deficit of Hodgkin's in the area” in
recent years, Hopkins said. He is looking for something that
could account for the drop-off in Hodgkin's cases. Any change
in the strength or direction of the emissions in the mid-seventies

European Bloelectromagnetics (continued fromp.1)

“would certainly pique my interest,” he said.

Though all but one of the eight people in the DHRS study
lived in one corner of the South Patrick Shores subdivision,
within a few blocks of the radar, Hopkins said there is “no hard
evidence” that Hodgkin's is caused by exposure tonon-ionizing
radiation. He said, however, “It certainly is true that if you stand
in that neighborhood...and look north, what dominates your
view is that radar dome.”

On January 7, following publication of a special report in
Florida Today on the possibility of a link between the cancer
clusterand the radar, the FAA said it planned to replace the radar
facility at Patrick AFB by theend of 1994. AnFAA spokeswom-
an, Kathleen Bergen, told Microwave News that the radar will
be replaced as part of a multibillion-dollar upgrade of air traffic
control facilities nationwide, which was being planned as far
back as 1981. “Our decision to put in anew facility has nothing
to do with any alleged cancer cluster,” she said.

In a January 8 editorial, Florida Today praised the FAA’s
decision to shut down the radar, but added that, “the clouds of
suspicion and fear that hang over the Patrick radar and similar
installations will remain until adequate research is conducted to
resolve the health issue conclusively.”

being organized under the auspices of the European Communi-
ty’s Directorate-General for Science, Research and Develop-
ment. For instance, Dr. Bertil Persson of the Lund University
Hospital in Lund, Sweden, is working with scientists from five
Iabs in Belgium, France, Italy and Sweden to set up a project on
the Biomedical, Biological and Health Effects of Modulated
Radiofrequency (RF) Radiation. A second research project, on
power frequency electromagnetic fields (EMFs), is in the
planning stages.

At the same time, a proposal has been developed by
COST—which stands for European Cooperation in the Field of
Scientific and Technical Research—to coordinate bioeffects
research with an aim toward setting a common European stan-
dard forexposures to non-ionizing radiation, from DCto visible
light. At an October workshop in Rome, Italy, 28 participants
from nine countries adopted a memorandum of understanding
for thisproject (COST 20B) on the biomedical effects of EMFs.
If approved by COST officials next April and if at least four of
the 23 COST member countries* then agree to participate, a
four-year effort will be launched to “stimulate” work on unre-
solved heaith problems.

Professor Zlatko Koren of the University of Zagreb in
Croatia, who is leading the COST initiative (see MWN, J/A91),
told Microwave News that he expects at least 15 countries to
signup for the project. He said that it would be sponsored by the
participating countries.

Plans are also under way for establishing a European

"'These include the 12 members of the European Community, as well
as Austria, Czechoslovakia, Finland, Hungary, Iceland, Norway,
Poland, Sweden, Switzerland, Turkey and Yugoslavia.

Bioelectromagnetics Center (EBC) to provide, according to
Leal, “the best physical and biological conditions to perform
collaborative scientific experiments, in vivo and in vitro” forall
types of non-ionizing radiation, The board of directors of the
EBEA is assembling a committee to canvass scientists from
across Europe on the best way to set up the center. Koren antici-
pates coordination between the COST project and the EBC.

EBEA Research Papers

The EBEA conference offered arich assortment of research
results from across Europe. These included:
» New evidence that microwave radiation can increase the
permeability of the blood-brain barrier—Drs. Leif Salford and
Bertil Persson of the Lund University Hospital;
» Indications that a 20 Hz, 20 G magnetic field can alter the
morphology and mitochondrial activity of human breast cancer
cells—Dr, Sabine Johann of the Institute of Experimental
Surgery at the Technical University of Munich, Germany;
» Indications of an increase in chromosomal breaks among
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cable splicers employed at a high voltage test lab, especially
those who smoke—Dr, Arat Vistnes of the University of Oslo,
Norway;
= The first observation of changes in the movement of calcium
in individual cells exposed to a 50 Hz magnetic field—Ewa
“Lindstrdm and a team from the University of Ume8, Sweden
and the National Institute of Occupational Health in Umed;
« Further analysis of the data generated by the Henhouse Project
(see MWN, M/A88) demonstrating even more conclusively that
pulsed magnetic fields can have profound effects on the devel-
oping chick embryo—Dr. Jocelyne Leal of the Ramén y Cajal
Hospital in Madrid, Spain;
» Epidemiological and accident reports showing that airport work-
exrs who are exposed to radarradiation have higher rates of chro-
mosomal aberrations and other health problems—Drs. Jasmin-
ka Goldoni and Vera Garaj-Vrhovac of the Institute of Medical
Research and Occupational Health at the University of Zagreb;
= Experimental data indicating that intermittent exposure to 45
Hz, 1.26 mT magnetic fieldscan have effectsonthe EEGs of hu-
man volunteers—Russian-Finnish team led by Dr. Eugene Lys-
kovofthe Institute of the Human Brain in St. Petersburg, Russia.

In addition, Finnish researchers presented new epidemio-
Jogical evidence that magnetic fields from video display termi-
nats (VDTs) canresult in greater risk of miscarriages. (Detailed
reportson this work and on the Croatian radar results will appear
in our next issue.)

The next EBEA meeting will be held in 1994; Leal an-
nounced that she had already received offers to host themeeting
from both western and eastern Europe. In the meantime, the
EBEA is planning a workshop on Interaction Mechanisms of

FROM THE FIELD

EC Panel Proposes Guidelines
for Worker NIER Exposures

A working group of the Commission of the European
Communities has issued proposed guidelines for occupa-
tional exposures to non-ionizing electromagnetic radiation
(NIER).

The recommendations closely follow those of the NTER
committee of the International Radiation Protection Associ-
ation. They include guidelines for static and extremely low
frequency electromagnetic fields and radiofrequency, mi-
crowave, infrared, visible and ultraviolet radiation.

The proposal appears in Physica Medica (7, pp.77-89,
April-June 1991)—the official journal of the Italian Associ-
ation of Biomedical Physics. For more information, contact:
Dr., Martino Grandolfo, Physics Laboratory, Superior Insti-
tute of Health, Viale Regina Elena 299, 00161 Rome, Italy.

EMFswithBiological Systems, which will be held in Puschino,
Russia in October, The EBEA is also one of the organizers of
next June's World Congress for Electricity and Magnetism in
Biology and Medicine, to be held in Orlando, FL.

The Transactions of the conference, including abstracts of
the papers and posters presented at the meeting, are available from:
Dr. Marcel Rooze, Laboratory of Embryology and Human
Anatomy, Medical School, Free University of Brussels, 1000
Brussels, Belgium, (32+2) 536-6376. The price was unavail-
able at press time. A selection of these papers will be published
in a special issue of Bioelectrochemistry and Bioenergetics.

Interview: Congressman George Brown

Aschairmanof the House Committee onScience, Space & Technology, Rep. George Brown (D-CA) has played a leading role in setting federal
electromagnetic field (EMF) research funding. In 1990, at his initiative, Congress gave the Environmental Protection Agency (EPA) $750,000;
in1991 hislegislationled1oa$1.94 million EPA EMF researchbudget. Late in 1991, Brown and Rep. James Scheuer (D-NY ) introduced H.R 3953,
the National Electromagnetic Fields Research and Public Information Dissemination Act. The bill would provide $70 million over ten years—
$60 million for research and $10 miilion for public information—to be paid for jointly with federal and private funds (see MWN, N/D91).

Microwave News spoke with Brown by telephone in mid-January.

Microwave News: Some people were surprised that in your legislation
you named the Department of Energy (DOE) rather than EPA as the
lead agency,

Brown: We made that decision in an effort to cooperate with the
[Bush] administration.

MWN: Did you have a specific request from the administration?
Brown: The DOE had met with us and we were presented with a fait
accompli,

MWN: Do you still foresee a large role for EPA in this?

Brown: Yes, we feel that EPA will have arole, There are going lo be
many agencies that will all be part of this and they will be equals with
the DOE in providing coordination.

MWN: In the statement of introduction for your legislation, you ex-
pressed dismay with the way the DOE wasdesignated the lead agency.
Brown: Right. I would have preferred EPA myself....We're not sure
yet it will be carried out properly [by the DOE] at this point.

MWN: Can you explain that a little more?

Brown: Well, we're going to try to keep it within the purview of the
people most concerned with health and the environment,

MWN: Your legislation puts the lead authority in DOE’s Office of
Health and Environment rather than the Office of Conservation and
Renewable Resources (OCRR). Is that out of concern—as some DOE
officials have expressed—ihat there is at least the appearance of a
conflict of interest in OCRR because it is charged with promoting the
electric power industry?

Brown: That’s one of the concems....Frankly, our main concern is
with having an effective operation over at [DOE]. We have struggled
with bureaucratic controversies for many, many years, and there isn’t
any good way toresolve them. What we hope to do is to establish some
system and to provide considerable oversight.

MWN: You also expressed concemn that the DOE was designated lead
agency in appropriations report language.
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Brown: We feel very strongly about that,

MWN: Do you intend to try to pursue how that happened in this
particular case? I know you have a broader concern with that as
chairman of an authorization committee.

Brown: We are actively pursuing ways to get the Appropriations
Committee to stop making policy...We will seck to eliminate {the
appropriations language] and replace it with authorization
language....[Wje haven't passed an energy authorizations bill in God
knows how long....

MWN: You had talked about the need for more Congressional
oversight. Do you see Congress becoming more involved in federal
EMF research?

Brown: Yes, I think so. Obviously, I have difficulty speaking for other
committees.... n our case, we have engaged in the most vigorous
oversight program this committee has ever had... We intend to
continue that, and we intend to reassert our authorizing legislation as
promptly as possible. But we intend to do that by working with the
other committees which have some claim to overlapping jurisdiction.
We're not trying to carve out the issue to ourselves...or to fight with
the other commiittees.

MWN: Your bill calls for $60 million over ten years for research, or
about $6 million a year. What would you like to see accomplished?
Brown: Well, within ten years we ought to be able to get & fairly
definitive understanding of whether there are adverse biological
effects at any particular level of EMF. 1 suspect that as with most
situations, conditions hold in which there could be adverse health
effects and we need to find that out in various circumstances. I see no
reason why we can't achieve that kind of information within ten years.
MWN: Your bill uses a public—private funding mechanism.

Brown.: Various industry groups have suggested that they feel that this
is what we need to get a vigorous program that would still have the
confidence of the public.

MWN: Do you feel that's a reasonable way to go?

Brown: Absolutely, The way the legislation sets the program up, the
public agencies are in control but there are strong advisory committee
and private industry connections in the process.

MWN: Do you see arole, as others do, for groups such as the National
EMF Research Program (NERP) or the Health Effects Institute
(HEI)?

Brown: 1t could easily be, because there is ample room for any other
nonpublic organization...to be involved here in one way or another.
MWN: Would you be comfortable with some of the $60 million being
given to the NERP or HEI?

Brown: 1 would have no problems with it. The bill provides mecha-
nisms in which we can ascertain whether there are conflicts of interest
or other things of that sort.

MWN: Could some of the federal funds go to the Electric Power
Research Institute (EPRI) for, say, mitigation research?

Brown: I wouldn't object. I would assume that that kind of research
would be done. In terms of funding, EPRI and some of the other
private groups are proposing to contribute to the federal effort. SoI'm
not sure which way the money would go.

MWN: You are chair of a committee that is going to play a major
role—as you say, you are not the only committee—

Brown:No, we're nottheonly committee...and we intend to cooperate
with the [House Energy and] Commerce Committee.

MWN: Where do you rank this issue among other issues before your
comumittee?

Brown: 1do notrate it all that high. It certainly does not rate as high
as the public interest in toxic waste or in radioactive hazards, or some
things like that. I rate it down around the third or fourth tier of public
concern, but one that may be rapidly increasing. And this is what we
have to try to anticipate. Some of the members of Congress are under

very strong pressure from constituency groups to do something about
it. We don’t want this to getoutof hand, and the Congress to be accused
of mostly reacting,

MWN: Whatkind of information program do you intend to fund with
your legislation?

Brown: We're not in 2 PR game here. What we want to do is to setup
mechanisms by which there is adequate transmission of research re-
sults and analytic findings and policy implications to key people inthe
public and [to] public interest groups thathave a concern about this issue.
MWN: What are your bill’s prospects in this session?

Brown: Well, this type of bill is not one that should cause us too many
headaches....It has industry support; it has strong support among the
members of Congress who are involved with this issue, which is not
necessarily all that large a number. But I know of no organized
opposition to it, so that means we ought to be able to move ahead. And
the arguments about it will be over the sort of details that you raised:
Who's going to carry it out? Who spends the money? And so
on....[Tlhe money is already flowing under slightly different
conditions....My anticipation is that we’ll have this bill enacted this
year.

MWN: Isityour hope thatyou will be able to get enoughresponse from
your hearing in March to develop some sort of consensus for your
legislation?

Brown: Yes. Out of that hearing—] think not one hearing, we can
always have a couple of short ones—I think we'll be able to go ahead
with the markup of the bill and get it moving.

MWN: Are you planning to seek a Senate sponsor?

Brown: We'll get a Senate sponsor.

MWN: Let me jump to another issue, White House involvemnent in this
issue, What's your knowledge of, or your dealings with, the adminis-
tration on this?

Brown:T've spoken to the White House Science Advisor, Dr. [Allan]
Bromley. He is the one who took upon himself the responsibility to
make sure that the EPA report was not too flamboyant or likely to
excite unnecessary public reaction [see MWN, M/A90 and N/D90].
MWN: Was Bromley's role appropriate?

Brown: Well, I was worried about it at the time, because I don’t like
to have the White House interfering with the peer-review process
within the agencies, and I thought that was going along all right. I
talked to Bromley about it, and he assured me that it was not his
intention to interfere with the legitimate review process, butthathedid
have a broader concemn. I think he acted quite properly....

MWN: Do you hear about EMFs when you're back in your district?
Brown: Yes....There are strong interests in southern California. There
has been one program at the University of Californie—sort of in the
nature of a public education program on the hazards of EMF—and
some of the best research on EMF is being done at the Veterans
Hospital [in Loma Linda] in my district.

MWN: Do you foresee a situation in which utilities are routinely going
to have trouble siting power lines?

Brown: They already are, but for other reasons. There's a host of
reasons—aesthetic, environmental, what have you, that cause power
lines to have trouble. And I expect that will continue....On the other
hand, the utilities are being much more perceptive when it cornes to
siting. I think that, on balance, they’ll be able to do all right.

MWN: What's it going to take to get the federal government moving
forward on this issue?

Brown: The federal government, at a low level, through the DOE, has
been working on this for years. This is just what I would describe as
areasonable next-step expansion of an ongoing program, and [there's}
nothing dramatic or startling about it in my opinion....We need to be
more perceptive and anticipatory in a number of areas, and this is
setting a good example for it.

MICROWAVE NEWS JanuaryiFebruary 1992

13



UPDATES

CELLULAR COMMUNICATIONS

California Investigation...The potential health effectsof cellu-
lar handsets will not be considered during the cellular phase of
the California PUC’s investigation into EMF hazards (see
MWN, N/D91). “The [FCC] has preempted state authority to
regulate these handsets,” Administrative Law Judge Meg
Gottstein wrote in a January 29 ruling. Gottstein, who is pre-
siding over the investigation, also decided that cellular compat-
ibility with hearingaids is beyond the scope of the investigation.
The PUC will instead focus on transmissions from cellular
broadcast facilities. In the same ruling, Gottstein created a panel
responsible for organizing an informational workshop intended
tonarrow the scope of the probe and reduce the need for formal
hearings. The panel will be chaired by a representative from the
commission’s Advisory and Compliance Division and will
include Diana Brooks of the Division of Ratepayer Advocates
(DRA), Dr. Raymond Neutra of the state Department of Health
Services (DHS), John Scully of the Cellular Carriers Associa-
tion of California and Sun Yung Kim of Citizens Concerned
with Telecommunications EMF (CCTE). Gottstein’s ruling
followed a December 13 PUC workshop during which interest-
ed parties discussed the structure of the investigation. Accord-
ing to a report from the meeting, the cellular industry said it
wants the proceeding “to be conducted as expeditiously as pos-
sible. Industry is concerned about the message sent when the
[PUC] has an open investigation into the safety of its facilities.”
However, the DRA and the DHS maintained “that this phase of
the proceeding should not be rushed.” The DRA said it is also
“concerned that the cellular industry hasmore extensiveresources
than other parties in this proceeding,” and members of CCTE
argued that they should be reimbursed for work in the investi-
gation, according to the report. Dr. Neutra voiced similar con-
cems in a November 25 letter to Gottstein: “Neither the [DHS]
nor the community groups have the resources to assemble the
experts who have concerns about [RF] exposures, so the hear-
ings would tend to be one-sided.” Neutra also advised Gottstein
to include cellular handsets in the investigation: “I would urge
you to consider them since the exposure of those who use them
is dominated by this source,” rather than transmission towers.

LEGISLATION

Maine Restricts Light at Night...The state of Maine has
enacted a law to curtail light pollution, The ordinance, which
went into effect January 1, restricts new outdoor fixtures of
more than 1800 lumens that are paid for by the state—including
streetlights. New fixtures are to be “full cutoff luminaires,”
which allow no direct light above the fixture. For roadway
lighting, the strength of the lighting is limited to the minimum
required by the federal Department of Transportation, and
safety alternatives such as reflectors or lowered speed limits
must be used wherever possible. Rep. Jason Wentworth of
Arundel, sponsorof the legislation, said engineers often recom-
mend much stronger outdoor lighting than is needed for safety.

MEETINGS

EMF Conference...The power industry magazine Transmis-
sion and Distribution (T&D) is sponsoring its second “EMF
conference and debate,” March 9-10, 1992, at the Crystal
Gateway Marriott Hotel, Arlington, VA, Speakers at the meet-
ing, EMF: How Dangerous? will include: Dr. Robert Adair of
Yale University; Dr. David Carpenter of the State University of
New York, Albany; John Coughlin, chair of the steering com-
mittee of the National EMF Research Program and amember of
the Wisconsin PSC; Rep. Peter Kostmayer (D-PA); and Dr.
Stanley Sussman of EPRI. The registration fee is $450.00.
Contact: 7&D, EMF Conference, 5072 West Chester Pike, Box
556, Edgemont, PA 19028, (215) 359-1241.

PEOPLE

Dr. Bill Kaune has left Enertech Consultants and has returned
toRichland, WA, where he used to work at Battelle Northwest
ILabs, to set up EM Factors, a consulting and research firm.
Among the EMF services he is offering are: exposure assess-
ments, dosimetry, instrumentation and mitigation....Dinah
McElfresh has taken over from Dick Ekfelt as the executive
director of the Electromagnetic Energy Policy Alliance....Dr.
Sam Mitham of the Washington State Department of Health
has been awarded a Lifetime Achievement Award by Governor
Booth Gardner for his epidemiological studies....Ed Mantiply
of EPA’sOffice of Radiation Programshasmoved his operation
from Las Vegas, NV to the National Air and Radiation Environ-
mental Lab in Montgomery, AL. Mantiply will continue to
work on both high and low frequency issues....Paul Gailey has
joined the Oak Ridge National Labin Oak Ridge, TN to head the
EMF program which supports the DOE. He replaces Ben
McConnell...FDA’s Howard Bassen and the University of
Utah’s Dr. Carl Durney have been elected fellows of the
IEEE....Dr. Sol Michaelson of the University of Rochester, NY
died of cancer on January 7.

RESOURCES

Michigan Hearing Transcript...The transcript of the August
6, 1991 congressional hearing on power line EMFS is now
available. Rep. Howard Wolpe (D-MI) held the hearing in his
home district to help resolve a conflict between Consumers
Power Co. (CPC) of Jackson, MI and Michigan Residents
Against Giant Electric (RAGE), acitizens group (sce MWN, S/O
91). After the hearing Wolpe wrote to CPC urging the company
to suspend construction of a 115-mile, 345 kV line. CPC
rejected the suggestion, but later agreed to have the state’s PSC
settle the dispute in binding arbitration. Wolpe is chairman of
the subcommittee on investigations and oversight of the House
Committee on Science, Space and Technology. A limited num-
berofcopies of the 480-page transcript, EMF and High-Voltage
Power Lines: A Case Study in Michigan, are available for $14.00
each from: U.S. Government Printing Office, Superintendentof
Documents, Congressional SalesOffice, Washington, DC20402,
(202) 783-3238. Refer to Stock N0.552-070-11402-5.

14

MICROWAVE NEWS January/February 1992



ETC...

Harkin Half Cooked...“I'm not 2 microwave Democrat.”
That’s the catchy slogan Senator Tom Harkin (D-IA) was re-
ported tobe using as he made the rounds in New Hampshire. His
point, according to the January 17 New York Times, was thatoth-
ers in the Democratic presidential primary were like leftovers
heated up in a microwave oven: hot on the outside but cold on
the inside, like the hard-hearted Republicans who have held the
White Housc for more than adecade. Harkin appearsto have his
facts backwards: microwavesactually cook from the inside out.

Tesla Hits the Top Ten...Is the American public more interest-
ed in gauss than in Glasnost? Encyclopedia Britannica’s Instant
Research Service has found, after receiving 162,000 requests
for information last year, that morc people asked about Nikola
Tesla, the inventor of AC current, than about either Mikhait
Gorbachev or Boris Yeltsin, Tesla ranked as the tenth most
popularindividual for the year, just one notch below AlCapone
and a mere three below Jesus.

The Johns Hopkins University
School of Hygiene & Public Health
Department of Environmental Health Sciences

Sth Summer Institute in Environmental Health Studies
May 18-29, 1992

Physical Agents in Environmental Health Sciences
Course Director: Dr. Zory RB. Glaser

Fundamentals of non-ionizing electromagnetic radiation, pressure
variations, temperature effects, vibration and ergonomic considerations.
Contact: Dr. J. Corn, The Johns Hopkins School of Hygiene & Public
Heslth, Rm 6001, 615 N. Wolfe St., Baltimore, MD 21205
(410) 9552609

EFFECTS OF IONIZING AND NON-IONIZING
RADIATION ON BIOLOGICAL SYSTEMS:

1992 Conferences: New Listings

March 23-24: 2nd Nordic Meeting on the Bioeffects of EMFs, Aalborg,
Denmark. Contact: Povl Raskmark, Institute for Electronic Systems, Aalborg
University Center, Fredrik Bajers vej 7A, DK-9220 Aalborg @st, Denmark,
(45)98158522.

April 7-8: Nonthermal Health Hazards of ELF EMFs: Principles of
Biological Action and Exposure Evaluation, Holiday Inn Motel, Silver
Spring, MD. Contact: Dr. Marjorie Lundquist, Industrial Hygiene Institute,
PO Box 11831, Milwaukee, WI 53211, (414) 372-7753.

April 22-24: EMC/ESD International 1992, Sheraton Tech Center, Denver,
CO. Contact: Dawn Keith, EMC/ESD Intemational, 6300 South Syracuse
Way, Suite 650, Englewood, CO 80111, (800) 525-9154.

April 30-May 1: Measurement of Power System Magnetic Fields, Lenox,
MA. Contact: Hazel Mazza, Electric Power Research Institute, High-Voltage
Transmission Research Center, East New Lenox Rd., PO Box 796, Lenox,
MA 01240, (413) 494-4358.

May 18-19: 4th Annual EEVEMF Conference, Ritz-Carlton Pentagon City,
Arlington, VA. Contact: Gayle Harreld, EEI, 701 Pennsylvania Ave., NW,
Washington, DC 20004, (202) 508-5654.

June 8-12: High-Voltage Transmission Line Design, Lenox, MA. Contact:
Hazel Mazza, see April 30 above.

August 24-27: 22nd European Micrewave Conference, Helsinki Universi-
ty of Technology, Espoo, Finland. Contact: Microwave Exhibitions and
Publishers, 90 Calverley Rd., Tunbridge Wells, Kent TN1 2UN, UK,
(44+892) 54 40 27,

September 21-24: 17th Annual Conference of the Australian Radiation
Protection Society (ARPS), Sheraton Hotel, Darwin, Australia, Contact: Dr.
Yiri Kvasnicka, ARPS-NT, PO Box 44035, Darwin NT 0801, Australia,
(61+89)89 66 07.

November 17-18: Electrosafe 1992, Jean Monnet Building, Luxembourg.
Contact: Conference Services, Institution of Electrical Engineers (IEE),
Savoy PL, London WC2R OBL, UK., (44+71) 240-1871, ex1.222.

December 1-4: 37th Annual Conference on Magnetism & Magnetic
Materials, Westin Galleria Hotel, Houston, TX. Contact: John Nyenhius,
Purdue University, School of Electrical Engineering, West Lafayeue, IN
47907, (317) 494-3524.

For more listings of 1992 conferences, see MWN, N/D91.

e |

Hazards, Standards, Protection and Risk Assessment i M @ N I

Short Course: March 30-April 2, 1992 | Icr 0 Wa Ve e Ws I
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Instructors: Alexandra C. Miller, Ph.D. and i for $285.00 ($315.00 Canada & Foreign).

Zory R. Glaser, Ph.D., M.P.H.
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nfo: “Chip" Blouin, Continuing Education Program, School o i
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CLASSIFIEDS

Fluxgate
Magnetometer

GENERAL:

The first low-cost portable hand-held fluxgate magnetometer with

laboratory accuracy. For magnetic measurement from 1 gagmma

(0.01 milligauss) to 2 gauss with an absolute accuracy of + 0.5%

traceable to NIST {previously NBS). Analog output DC to 100 Hz.
TYPICAL APPLICATIONS:

Earih's field vector measurements, air shipment inspection, mapping
and recording field perturbations, etc.

' ©
|11 K] 283 Magnetic Field Meters

Professional Accuracy at an Affordable Price

MSI-25 for reliable measurements of power
frequency fields including harmonics and
non-sinusoidal waves. $169.95+p&h.
MS]I-20/25 for frequency information on
harmonics. Displays wave forms on oscillo-
scope; outputs to data logger. $189.95+p&h.

For ordering or for information write or call
Magnetic Sciences International
24258 Channing Way, Suite 489
Berkeley, CA 94704 (510) 208-5080

Don'tend a fortune to get
accurate EMF measurements

The ELF Alert™ series of milligauss meters
permit accurate, low-cost measurement

of ELF/power frequency magnetic fields.
« Digitat LCD display with resolution to 0.1mG
« Accurate to 1% at 60/50 Hz
» Lightweight, pocket size,
self-contained unit facilitates

quick, easy measurements <
+ Low cost...madels start at $99.95 ¥/ It S 1- A I R 0 N IC S
ONE PROGRESS BLVD. #25 » ALACHUA, FL 3261 (904} 462-2010

, Rockdale Street
s Warcester, MA 01606 U.S.A.
(e MLKER Telephone: (508) 523574 / 8533233
o, Toll Free: 1-800-962-4638
SCIENTIFICINIC.  Tolex 9102508517 / FAX (508) 856-9931

! Code Name: "WALKER SCI*

EMF Papers
A clipping service on non-ionizing radiation

Microwave News now offers EMF Papers. Twice a month,
you can receive press clippings and other bulletins with the
Iatest news on electromagnetic fields, Only $100.00/month,

Subscribe today, or send $25.00 for a sample packet.
To order, call: (212) 517-2800.

Monitor Industries’ new line of residen-
tial magnetic field mitigation products
{(plumbing current blocking. active field
cancellation) is available to gualified
measurement confractors wishing to ex-
pand their field mitigation capabilities.
Technical {(engineering) expertise and/
or construction trades experience are
desirable.

oy aaza173 [VIOTHIOT [iQTSTIiES

@ | EMF SURVEY METERS
For Measuring
RF, Microwave, VLF and ELF Fields
25 years of excellence

HOLADAY INDUSTRIES, INC.
14825 Martin Drive
Eden Prairie, MN 55344
ph. {612)934-4920

ELF MAGNETIC FIELD METER

MFG. by COMBINOVA as, SWEDEN
¢ Meets Swedish requirements
for accuracy.
e Locates sources 5 to 2000 Hz.
e Accurate, rugged, portable
* Programmable, stores 4000 measurements.
/&, .
¥ & Ergonomlcs Inc.
PO. BOX 964 « SOUTHAMPTON, PA 18966 * (215) 357-5124 / FAX (215) 3647562
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Research Promised as Cellular Phone
Industry Faces Safety Questions

The cellular telephone industry and the federal government are promis-
ing new studies to determine whether exposure to microwave radiation from
hand-held cellular phones is harmful. The Cellular Telecommunications In-
dustry Association (CTIA) announced that it will fund a research effort “1o
re-validate...existing studies, which have found that the radiowaves from
cellular phones are safe.” McCaw Cellular Communications Inc, will spon-
sor its own studies, and the National Cancer Institute (NCT) will investigate
cellutar phones as part of a major epidemiological study of brain tumors,

These moves come after cellular phone safety suddenly captured the me-
diaspotlight—andbattered cellular industry stocks. The publicity stemmed
from news reports about the lawsuit filed in Florida last April by David
Reynard, who alleges that the brain tumor that killed his wife Susan was
caused or promoted by radiation from her cellular phone (see MWN, M/J92).
But the safety debate took on a life of its own (see timeline, p.8).

CNN's Moneyline program gave the lawsuit its first broad exposure with
apiece onJanuary 12, and CNN's Larry King Live followed with an appear-
ance by Reynard on January 21. The story was fueled by the coincidental an-
nouncement that two high-profile business executives had developed brain

(continued on p.8)

Cellular Phones: Why the
Health Risk Can’t Be Dismissed

In recent weeks, the cellular phone industry has repeatedly argued
that thousands of studies over the last 40 years have proved that hand-
held cellular phones are safe, The claim is insupportable.

Thousands of papers have indeed been published, but they do not
answer the critical question: Are there health effects from long-term
low-level exposures? Most of the thousands of experiments have used
short-term, high-level exposures—addressing thermal insults that are
irrelevant to cellular phones.

The hollowness of the industry mantra became clear during Motor-
ola’s January 25th press conference when, on questioning, the company
was unable to come up with three studies that support its position.

Essentially no studies have been done at cellular phone frequencies
(800-900 MHz). But there is a growing body of work which indicates
that various types of radiofrequency and microwave (RF/MW) radia-

(continued on p.11)




EMF NEWS

« Power Line Talk »

If anyone began 1993 unaware of EMFs, odds are they know
‘about the issue now. The American public has been bombarded
with news about EMFs over the last few months. In an unprec-
edented development, two prime-time news shows featured
EMFs during the same time slot. CBS’s Sireet Stories and
CNN's Larry King Live call-in interview show both addressed
power line health risks on January 28. In early February, Good
Morning America featured a three-part series, “EMF: A Shock
tothe System.” There is more tocome: Prime Time Live will air
its EMFreport in March and the Fox network also plans to cover
the topic. A number of local television stations, including twoin
New York City, have or will run their own special investiga-
tions. The 33 million readers of US4 Weekend, Gannett’s Sun-
day magazine supplement, were greeted with a January 3rd
cover story titled, “Is My Electric Blanket Killing Me?” Richard
Harris updated his 1991 EMF series on National Public Radio
on February 2. And, of course, there was the extraordinary
amount of coverage of cellular phone radiation (see p.1). Even
if youalways skip the news, youstill gota dose of EMFs—from
Jay Leno’s monologue on The Tenight Show to the hit show
Civil Wars 1o one of the TV movies on Amy Fisher, the Lolita
of the 90s. On Civil Wars, a former utility attorney who claims
he was fired for refusing to suppress reports on the power line—
cancer link, has anervousbreakdown, Atone point, in stream of
consciousness, he free-associates: “Power lines, magnetic fields,
schools, children, death....” One could not even escape to the
movies. In The Distinguished Gentleman, Eddie Murphy plays
a corrupt congressman who changes his ways after one of his
constituents comes to his office with her daughter, who has a
brain tumor—which is blamed on 2 power line next to her
school. Murphy’s character soon learns about an EPA reporton
EMFs and cancer that is being suppressed by the White House,
Thisisthesecond Disney movie to focuson EMFrisks: last year,
the studioreleased Honey, I Blew Up the Kid (see MWN, J/A92).

«L »»

Dr. Raymond Neutra, sharply criticized by Paul Brodeur ina
December 7 article in The New Yorker, is fighting back. On De-
cember 14 he sent a letter to the magazine in which he disputes
Brodeur’s facts and accuses him of “simplified and slanted”
reporting to “arouse passion” in his readers to promote a policy
heendorses. “ In pursuing his crusade Paul Brodeur has distorted
the truth,” Neutra charges. In his article, “The Cancer at Slater
School,” Brodeur wrote that Neutra, acting chief of the environ-
mental health investigations branch of the California Depart-
ment of Health Services in Berkeley, had failed to investigate
properly a cancer cluster at the Fresno school, while at the same
time taking steps toreduce EMF levels in his own office. Neutra
says that Brodeur never spoke to him about the article; * He does
not contact the scientists he attacks to verify ‘quotations’ or
facts.” Neutra calls the New Yorker piece biased, and says that

Brodeur attempts to silence the people he does not agree with,
Asof early February, the magazine had not published the letter,
but Neutra is circulating the rebuttal himself. He has also
prepared, with Dr. John Peters of the University of Southem
California in Los Angeles, an op-ed article that faults the press
forusing bad science to sell stories. Neutraand Petersclaim that
the media use isolated cancer clusters at schools near power
lines “to push for the immediate rerouting of high power
transmission lines away from thousands of American schools.”
They say that there could beahundred cancerclustersat schools
near power lines in the U.S. by chance alone. Neutra has
brought others to his defense, including Dr. Herbert Needle-
man of the University of Pittsburgh, who isknown for his work
on lead poisoning. In a December 21 letter to Brodeur, Needle-
man says that he is troubled by Brodeur’s negative portrayal of
Neutra and that “a first-rate scientist and human being has sui-
fered because of it.” Karl Riley of ELF Magnetic Surveys in
Sausalito, CA alsotakes Brodeurto task for the “slur™ onRiley's
reputation. In his piece, Brodeur said that, “Riley gave the im-
pression that by fixing magnetic-field hot spots created by
interior wiring he conld reduce background magnetic fields....”
In a December 24 letter to Brodeur, Riley—who took EMF
measurements and implemented mitigation techniques at the
Slater school—denies making such a claim, He says that Bro-
deur “falsely described” his work.

«L »»

Dr. David Savitz of the University of North Carolina, Chapel
Hill, has sharp words for the panel of scientists that wrote the
CIRRPC report on EMFs, which was released by the White
House in November (see MWN, N/D92). “In its impatience to
find an irrefutable body of research to demonstrate and explain
health hazards from electric and magnetic fields,” Savitz writes
in the January issue of Environmental Science and Tecknology,
“the panel appears to accept nothing less than instant, compre-
hensive evidence....” He adds: “The report consistently side-
steps discussion of the evidence that does exist by focusing on
theaspectsthat are missing, Confronted with aseries of epidemi-
ologic studieslinking childhood cancer to wiring configuration
codes...the report dismisses the evidence because cancer rates
have not risen in parallel with electric power consumption,”
(He offers a detailed rebuttal of the cancer trends argument,
which is excerpted on p.13.) Savitz’s views appear as part of a
special report, which includes a similar commentary by Dr.
Thomas Tenforde of the Battelle Pacific Northwest Lab in
Richland, WA, the complete executive summary of the CIR-
RPC report and an editorial by CIRRPC Chairman Dr, Alvin
Young. Tenforde’s criticisms are as strenuous as Savitz’s. He
writes that the panel concluded “quite correctly in my view, that
the evidence for biological and human health effects of ELF
fields is very limited.” Buthe objects to the idea that this makes
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further research a low priority: “Given the tremendous public
interest in this subject, ignoring the existence of a possible
problem will not make it disappear.” After outlining a number
of specific omissions and flaws, Tenforde concludes that the
report “is seriously deficient in both content and logic, and
should not be regarded as a definitive statement on the possible
relationship between exposure to ELF fields and cancer risk.”

«K »»

Technical hearings in Pennsylvania’s largest power line case
resumed in January afier being delayed for two months by PUC
Administrative Law Judge Robert Mechan. Opponents of a
268-mile, 500kV transmission line proposed by General Pub-
lic Utilities Corp. (GPU) of Parsippany, NJ and Duquesne

Light Co. (DQE) of Pittsburgh had asked for more time to
prepare their case, and Meehan agreed. EMF expert witnesses
called by the utilities are now facing cross-examination, The
case has attracted more than 9,000 letters—mostly from those
protesting the line-—and involves nearly 700 active parties, ac-
cording to PUC spokesman John Frazier. Dr. Samuel Milham
Jr., formerly of the Washington State Department of Health, has
been retained as an expert witness by the PUC trial staff, which
functions as the prosecutorial arm of the commission, represent-
ing the public interest, Frazier said. Witnesses for GPU-DQE
willinclude Michael Silva of Enertech in Campbell, CAand Dr.
Edward Gelmann of Georgetown University Medical School
in Washington. The power line is currently scheduled to begin
operating in January 1997, one year later than originally planned
(see MWN, J/A92).

Cancer Excess at Aluminum
Plant in Washington Stlate

‘Workers at a Washington State aluminum plant died from
leukemia andlymphomaat five times the expected rate, accord-
ing to a report by Dr. Howard Rockette and researchers at the
University of Pittsburgh, released on December 18. The team
identified eight men at the Kaiser Alominum plant in Tacoma
who died of these diseases between 1964 and 1989—only 1.6
cases were expected.

Rockette told Microwave News that he had considered poly-
cyclic aromatic hydrocarbons (PAHs)—known carcinogens—
and electromagnetic fields (EMFs), but he could not conclude
that either had caused the excess cancer. “There is a statistically
significantnumber of excess lymphoma/leukemia deathsin the
Tacoma work force, and other than having worked at the Ta-
coma plant, no other ‘common thread’ appears to exist,” his
report states, Levels of PAHs and EMFs at the Tacoma plant
were similar to those at other aluminum plants, Rockette said,

“We looked at the length of time workers spent in the
‘potrooms,’” where they were exposed to high EMFs, Rockette
said. Even though he could not draw a connection between the
excess cancer and working in the potrooms, he noted that the
small size of the study population could have obscured a
possible association, Rockette reviewed the histories of 830
Kaiser-Tacoma workers and found that five of the 579 who had
worked in potrooms had died from leukemia or lymphoma.

Previous studies have shown that potroom workers are
exposed to toxic chemicals and to strong EMFs induced by di-
rect currents used in the aluminum reduction process, DC
magneltic fields in potrooms as high as 100 G have been record-
ed (see MWN, J/A90 and N/D91). Rockette said that he did not
measure EMFs in the potrooms at the Tacoma plant, and thathe
only had information on the current loads,

Drs. Samuel Milham Jr. and Robert Davis—both formerly
with the Washington State Department of Health in Olympia—
had previously documented abnormal immune systems among

aluminum workers at the same Tacoma plant (see MWN, J/A
90). “If T had to pick one work environment to pursue the EMF-
cancer connection, it would be aluminum reduction plants,”
Milham told Microwave News, He drew a parallel between the
impaired immune systems he and Davis observed in the Tacoma
workers and those found among the rats exposed in Dr. Biil
Guy’s long-term exposure study (see p.13 and MWN, J/A84 and
Mir85). Mitham pointed out that midway through Guy's study,
the rats were found to have abnormal B- and T-cell counts as
compared to controls.

In 1979, Rockette did a study of 22,000 aluminum industry
workers in the U.S. He said that he is planning to update the
study and that he will investigate the possible role of EMFs,

NERP Start-Up Lags as
Existing Programs Continue

The first deadlines specified in the legislation that estab-
lished the National EMF Research Program (NERP) have been
missed, and officials now say that the new program is not ex-
pected to affect existing federal research efforts before next fall,

Dr. Gary Boorman, chief of the chemical carcinogenesis
branch at the National Institute of Environmental Health Sci-
ences (NIEHS), and Robert Brewer, director of the Department
of Energy’s (DOE) utility systems division, said that both of
their agencies intend to avoid disruption of ongoing research.
Boorman added that, “It is difficult to anticipate any major
changes” before October 1, when the next fiscal year begins.

Until recently, DOE officials were unsure whether the
agency’s own research program would continue or be incorpo-
rated in the NERP, The DOE has now begun distributing mon-
ey——which was appropriated before the NERP was enacted—
to researchers who are part of the agency’s ongoing program,
Brewer said. With that decision made, funding for NERP orga-
nizational activities could require a supplemental congressional
appropriation, _

Still unclear is the long-term fate of DOE’s health research,
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Brewer said he did not know whether President Clinton will
request separate funding to continue it. Boorman explained that
federal agencies can independently fund their own efforts and
that NIEHS will pay for its $8.2 million animal study out of its
own budget, not that of the NERP (see MWN, S/092).

Boorman and Brewer are coordinating the shift of primary
research authority from the DOE to NIEHS, as required by the
NERP (see MWN, N/D92), and both described the relationship
as working well.

Boorman told Microwave News that he expects the NERP
will make substantial changes in the direction of federal health
research. The advisory and interagency committees that will
guide the program “will be stacking everything up and measur-
ing it,” he said. The two committees are not yet established,
however, Despite a formal deadline of December 24, no mem-
bers had been appointed as we went to press in early February.

Brewer said that the Bush administration had identified po-
tential advisory committee members and was ready to extend
invitations, but he said he does not know whether the Clinton
team now plans to reconsider these choices. Members of the
nine-member interagency committee will be nominated by fed-
eral agency heads and appointed by presidential directive—a
processthathasbeen slowed by the transition, according toBrewer.

NIEHS and the DOE also failed to meet the December 24
deadline for preparation of a program outline for the NERP. The
research plan the DOE began developing in late 1991 lays the
necessary groundwork, but federal officials do not yet know
when the final plan will be completed.

Officials from both NIEHS and the DOE have met with
representatives of the electric utility and computer industries to
begin raising matching funds required to pay for the NERP. “[
don’t foresee any major problems” with nonfederal funding,
Brewer said,

EPA Plans To Transfer EMF
Research Funds to NIEHS

The Environmental Protection Agency (EPA) plansto give
to the National Institute of Environmental Health Sciences
(NIEHS) the $1.875 million that Congress appropriated for
EMF research in EPA’s 1992 budget. Actual transfer of the
funds, which were carried over into the current fiscal year, isstill
being arranged, according to David Kleffman of EPA’s Office
of Research and Development, but the shift seems likely. “Tt
looks likeit’s going to happen,” agreed Dr. Richard Griesemer,
deputy director of NIEHS,

Kleffman emphasized that the transfer is appropriate be-
causeNIEHS is the lead agency for healtheffectsresearch under
the National EMF Research Program enacted last fall as part of
the energy bill (see p.3). In addition, he said, NIEHS has a
mechanism in place for distributing research grants. Kleffman
noted that current research goals at NIEHS— concerning expo~
sure parameters and possible biological mechanisms—are sim-
ilar to EPA’s: “Their priority areas match our priority areas.”

EPA’s own research has been on hold since 1991, when the
agency used two-thirds of its $750,000 EMF research budget to
commission a national research agenda from the Health Effects
Institute (HEI) in Cambridge, MA. That plan, which was origi-
nally scheduled for release in the fall of 1991, is still not com-
plete. Kleffman said he has a “draft final” version of the report,
which still must be approved by HEI's board of directors.

HEI, which had been considered a candidate for the 1992
EPA research funds, must now work with NIEHS, Kleffman
said. “We do not believe we will be supporting research in this
areadown the line,” he said, Griesemer noted that, “ NIEHS has
had a nice relationship with HEI” in a collaborative air pollu-
tion research program and on other projects. NIEHS has talked
to HEI directly about the possibility of performing EMF re-
search, he said.

Colorado Joins Wisconsin and
Adopts Prudent Avoidance

After years of deliberations, the Colorado Public Utilities
Commission (PUC) has formally adopted prudent avoidance,
Electric utilities are now required to consider the health effects
of power line EMFs when planning new transmission lines.

In January 1992, the Wisconsin Public Service Commis-
sion ordered utilities to use the “best available control technol-
ogy” to reduce EMFs from transmission and distribution sys-
tems (see MWN, J/F92).

The PUC’s decision was prompted by a lawsuit involving
Denver-based Public Service Company’s request to upgrade a
power line in Douglas County from 115t0230kV. In 1989, the
PUC announced that it would consider prudent avoidance in
connection with this power line; the case remains unsettled,
however (see MWN, N/D89, M/A91 and M/J92).

Utilities “shall include the concept of prudent avoidance
with respect to the planning, siting, construction and operation
of transmission facilities,” according to the new PUC rule, pub-
lished on November 10. The commission defines prudent
avoidance as the “striking of a reasonable balance between the
potential health effects of exposure to magnetic fields and the
cost and impacts of mitigation of such exposure....” It goes on
to identify steps utilities can take to reduce exposures, such as
using low EMF designs and siting power lines away from
schools and hospitals. The PUC also said that it will decide by
1995 whether the public wonld benefit by extending the ruling
to cover distribution fines.

The actual effect of the PUC’s ruling is being debated.
“Prudent avoidance is a great idea, but it depends on how it’s
applied,” said Douglas County attorney Mark Hannen. The new
rule requires utilities to demonstrate that they have taken pru-
dent avoidance into account; whether mitigation strategies are
adopted is another question.

“No one knows exactly what [the new rule] means,” said
Stephen Denman of the Denver firm of Sherman & Howard,
who represented the county in its case against Public Service.

4

MICROWAVE NEWS January/February 1993




“There are anumber of vague provisions subject to different in-
terpretations by different parties, and it could result in a fair
amount of litigation.” The utility says the new rule won’t be a
hardship. “ We've been abiding by the policy [informally] for
several years,” company spokesman Mark Stutz said.

Inthelatestdecision in the Douglas County case, the district
court blocked the planned upgrade on October 21. Both the
utility and the PUC have appealed the decision, which has gone
back and forth between upper and lower courts. A hearing date
has not been set.

In Texas, prudent avoidance has been the de facto PUC
philosophy since 1976, according to a March 1992 report on
EMFs, but it is unclear what the policy means. (For more on
states and prudent avoidance, see MWN, M/J92.)

Known Risk Factors Explain NY
Breast Cancer Excess, CDC Says

Theexcess of breastcancer inLong Island’sNassau County
can be explained by known risk factors, according to the federal
Centers for Disease Control and Prevention (CDC) in Atlanta,
and theagency plansno further actionon the issue, statesaCDC
report released on December 17,

Known risks such as a history of benign breast disease and
being Jewish—1the county has a comparatively large Jewish
population—account for the elevated rate, the study states. Be-
tween 1983 and 1987, the incidence of breast cancer in white
women in Nassau County was 17% above the state average.
Environmental factors including air and water pollution, pesti-
cides and EMF's have no known role in inducing or promoting
the disease, the report states.

Dr. James Melius, director of the New York State Depart-
ment of Health’s (DOH) division of occupational health and
environmental epidemiology, said that the DOH was satisfied
with the CDC report. “Based on the present knowledge, we
cannot find anything unique on Long Island to account for the
high rate of breast cancer—but that doesn’t mean that environ-

HIGHLIGHTS

NIH Diréctor on EMFs
and Breast Cancer

Dr. Beradine Healy, director of the National Insti-
tutes of Health (NIH), said that exposures to power line
EMPFs may have contributed to the high incidence of breast
cancer among women on Long Island, but that there is not
enough evidence to make a definitive association, accord-
ing to areport by Don Michak in the January 27 Journal
Inquirer, a newspaper based in Manchester, CT,

‘When asked for confirmation by Microwave News, an
NIH spokeswoman denied that Healy linked breast cancer
and EMFs. She did confirm that Healy said that the associ-
ation between EMFsand breastcancer* keeps coming up,”
that it shouldn’t be ignored and that Healy favors more
government research on the issue. Michak's article was
published during a seminar on women’s health held in
Hartford.

mental or other unknown risk factors aren’t contributing,” he
said, adding that the report goes along with what the DOH has
been saying: that demographics and personal risk factors could
account for the excess breast cancer in Nassan County.

But some people say the numbers don’tadd up. “The report
missed the boat on the unknown risk factors,” said Sen. Alfonse
D’ Amato (R-NY), who argues that unidentified environmental
hazards account for as much as 75% of Nassau’s problem,
Others also believe that CDC’s study fell short, “We're terribly
disappointed that the panel focused on the well-womn channels
of early detection and known cisk factors rather than bringing
new thinking to the problem,” said Barbara Balaban, director of
the Breast Cancer Hotline & Support Program at the Adelphi
University School of Social Work in Garden City, NY.

The DOH is currently completing a brief study that com-
pares breast cancer rates in Long Island communities that are
near power lines with those that are farther away, Melius said.
The report is set to be released at the end of February.

Jury Rejects Officer’s Claim
That Radar Gun Caused Cancer

A federal jury in San Francisco has rejected Police Officer
Eric Bendure's claim that use of a traffic radar gun caused his
non-Hodgkin's lymphoma (NHL). Attorneys for Bendure and
for the defendant—Kustom Signals Inc. of Lenexa, KS—
described the decision as a setback for other police officers pur-
suing similar claims.

The jury’s decision apparently tumned on whether Bendure
had used the hand-held radar long enough for it to have caused
his cancer, according to Bob Boatman, one of Bendure's at-

torneys. Dr. Saul Rosenberg of Stanford University Medical
Center,aleading authority on NHL, testified for the defense that
the latency period—the time between exposure to a carcinogen
and manifestation of the cancer—is five to ten years for NHL.
Roughly three and one-half years passed between Bendure’s
first use of the radar and his diagnosis. “ That was our Achilles’
heel,” said Boatman, who is with the Phoenix firm of Gallagher
& Kennedy. “I think the jurors gave Rosenberg undue weight,”
said Bendure’s cocounsel, John Sweeney of John E. Sweeney &
Associates in Agoura Hills, CA, adding that Rosenberg “hasno
background in electromagnetic radiation.”

The defendant claims a more broad-based victory, however.
*“The scientific evidence does not support any connection be-
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tween cancer and exposure to microwave radiation,” said Dex-
ter Louie of the San Francisco firm of O’Connor, Cohn, Dillon
& Bahr. Rosenberg was an “‘especially effective” witness, Louie
admitted. “1 agree that [the latency period] was one weak point
in their case, but that focus overlookstheother evidence,” he said.

In addition toRosenberg, Kustom called Dr. Roswell Bout-
well of the McArdle Laboratory for Cancer Research in Mad-
ison, WI, Dr, Linda Erdreich of Bailey Research Associates in
New York City, Dr. Bill Guy, who isretired from the University
of Washington, Seattle, and Dr. Kristian Storm Il of the Com-
prehensive Cancer Center at the University of Wisconsin, Madi-
son. These witnesses argued that microwave radiation from po-
lice radar guns is too weak to cause injury.

Bendure’s attomeys said they were surprised by the defeat.
Evenafter the jury’sdecision, they maintained that they had suc-
ceeded on several key points during the trial. “I think on the is-
sue of whether microwave radiation is a health hazard, we were
right, and I think we demonstrated that to the jury,” Boatman
said. Boutwell and Guy “fell apart on the stand,” he added. The
plaintiffs called Prof. Leo Birenbaum of Polytechnic University
in New Yoik City and Dr. Andrew Marino of LSU Medical
Center in Shreveport, LA. They had also planned to use Dr.
Samuel Milham Jr., formerly of the Washington State Depart-
ment of Health, but they decided his testimony was not needed.

Bendure's attomeys suggested that the outcome mighthave
been different if they had been allowed to discuss other, similar
cases of cancer that have been reported among police officers
whoused traffic radar (see MWN, M/A92). Judge Stanley Wei-
gel, who presided in federal court for the Northern District of
Califomnia, ruled that this information was inadmissible,

*“This jury’s decision is going to give other plaintiffs’ attor-
neys pause,” Boatman admitted. Altogether the case cost Boat-
man’s firm several hundred thousand doHars. “We took an aw-
fully hard hit on this financially,” Boatman said.

Dexter Louie said the Bendure decision will not change
significantly the way the defendants approach the other suits
thatare pending.“ We will be asaggressive in defending the next
case as we were in this one,” he said. MPH Industries Inc. of
Owensboro, KY had been named as a defendant in the Bendure
case but was dropped prior to the trial because most of Ben-
dure’s radar exposure was from Kustom units.

At least five other police radar—cancer cases are still being
pursued, and several of these are ready to go to trial. The claim
brought by Officer David Berndt, whoisretired from the Grand
Rapids, MI police department, may go before a jury as early as
July,according tohisattomeys (see MWN, M/A92 and N/D92),
And thatof Officer Steven Cottini of the Concord, CA police de-
partment has a trial date in March (see MWN, $/091 and M/J
92). Sweeney, who also represents Cottini, said that the trial
may be delayed because of a scheduling conflict.

Attorney Michael Cassity of Cassity, Kelly and Wallace in
Mt. Orab, OH said he is continuing with the case of Officer
Wayne Vessels, who was diagnosed with skin cancer in 1977
and who died in mid-December (sece MWN, M/J92). Vessels’s
suit has been withdrawn and will be refiled as a wrongful death

case, Cassity said. There also are cases pending in Connecticut
and Wisconsin (see MWN, S/O91).

As we went to press in early February, Microwave News
leamed that Eric Bendure died on February 8. He was 34 yearsold.

EPA and California PUC Plan
RF/MW Meetings This Spring

The Environmental Protection Agency (EPA) will hold a
conference on the potential health effects of radiofrequency and
microwave (RE/MW) radiation on April 26 and 27. Approxi-
mately 50 speakers will cover findings from cellular, animaland
human studies. One of EPA's main objectives is to address the
need for possible future actions to control exposures to RF
radiation, including setting federal safety standards,

The conference—first announced by Margo Oge, director of
EPA’s Office of Radiation Programs, at an August 10, 1992
Senate hearingon policeradar—is being organized in response to
arecommendation by EPA’s Science Advisory Board that the
agency resume developing RE/MW exposure guidelines (see
MWN, S/092). EPA began work on RF/MW guidelines in the
late 1970s but abandoned its efforts in 1988 (see MWN, S/088).

EPA will use the information collected at the conference to
update its data base with research completed since the publica-
tion of its report, Biological Effects of Radiofrequency Radia-
tion, in 1984 (see MWN, J/F84 and Dg4).

The conference, which is open to the public, will be held at
the Holiday Inn in Bethesda, MD. For more information, con-
tact: James Laurenson, ICF Inc., 9300 Lee Highway, Fairfax,
VA 22031, (703) 218-2565.

The California Public Utilities Commission (PUC) will also
sponsor an RF/MW workshop before June 30, as part of its
ongoing inquiry into the health risks of power frequency EMFs
and cellular tower radiation. The workshop is intended 1o help
narrow the focus of the PUC s investigation and reduce the need
for formal hearings (see MWN, N/D91 and J/F92),

Formoreinformation on the PUC workshop, contact: George
Hersh, PUC, 505 Van Ness Ave,, San Francisco, CA 94102,
(415) 703-1540,

NEW BOOKS

Milton J. Allenet al., eds., Charge and Field Effects in Biosystems—3,
Boston: Birkhituser, 1992, 502 pp., $75.00. Thirty-nine papers—re-
printed in their original manuscript form—that were presented at an
international symposium held in July 1991 at Virginia Common-
wealth University. Includes many contributions from scientists work-
ing in republics that used to be part of the Soviet Union.

Michele Bertomen, Transmission Towers on the Long Island Ex-
pressway: A Study of the Language of Form, New York: Princeton
Architectural Press, 1991, 72 pp., $9.95. At a time when many com-
munities are rejecting communications towers, here is a well-illustrat-
ed book that sings their praises, comparing them to the cathedrals and
aqueducts of earlier times. Unfortunately, much of the writing is in
architectspeak and will be undecipherable to the uninitiated.
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Carl Brighton and Solomon Pollack, eds., Electromagnetics in Med-
icine and Biology, San Francisco: San Francisco PressInc., 1991,365
Pp- $37.50. A collection of 54 papers—including 13 reviews——that
were presentzd in 1990 on the occasion of the tenth anniversary of the
Biological Repair and Growth Society (BRAGS). The editors, leaders
of BRAGS, write that they “believe that electromagnetism in biology
snd medicine has gone beyond the mere description of fascinating and
perhaps amusing phenomena. The ability of electromagnetic fields to
trn on intracellular messengers, to enhance ion flux into s celi, to
stimulate specific growth factors and to bring about significant
transcriptional changes in cells all point to an enormous potential for
electromagnetism in clinical medicine.” The papers are evenly di-
vided between basicscience and clinical applications, withmost of the
BRAGS membership represented among the authors.

Roger Coghill, Electrohealing: The Medicine of the Future, Lon-
don, U.K.: Thorsons (an imprint of HarperCollins), 1992, 176 pp.,
$14.00 (paperback). An eclectic overview of electromedicine by the
U.K.’s leading EMF activist. Coghill, who is based in Wales, covers
a wide array of potential therapies, from magnetic fields to negative
ions 1o UV radiation.

Michsel Fumento, ScienceUnder Siege: Balancing Technology and
the Environment, New York: William Morrow and Co., 1993, 448
PP.» $27.50. This is a*‘plea for rational public policy™ on environmen-
tal problems, using power line and VDT EMFs, along with Alar,
dioxin, Agent Orange and food irradiation, as case studies, The chap-
teron EMFs ismostly an attackon Paul Brodeur and his articles inThe
New Yorker. Fumento's review of the epidemiological literature is
spotty at best. Fumento endorses the University of Rochester (NY)
view that EMFs present little, if any, public health concern: *The $5
million it could cost to bury asmall stretch of powerline that will quite
possibly save zero lives could be spent to vaccinate every child in the
area around that stretch of power line with every vaccination he or she
could possibly need.” The chapter on YDTs also assails Brodeur as
well as Louis Slesin, editor of VDT News and Microwave News. Here
again, Fumento's understanding of the health risks is limited and
muchofhis informationis already out of date. Fumento argues that the
nation’s health problems stemn from too much smoking and drinking
and from bad diets, not from environmental insults.

Mary Kemey Levenstein, Everyday Cancer Risks and How To Avoid
Them, Garden City Park, NY: Avery Publishing Group, 1992, 318
Pp.. $11.95. Covers everything from food additives to hazardous
waste dumps to AIDS. The chapter on “Radiation in the Home"
addresses EMFs, citing the writings of Becker, Brodeur, Leeper,
Milham and Wertheimer, and offers 2 number of suggestions on
limiting exposures to EMFs and RE/MW radiation.

Bengt Nordén and Claes Ramel, eds., Interaction Mechanisms of
Low-Level Electromagnetic Fields in Living Systems, New York:
Oxford University Press, 1992, 295 pp., $85.00. A collection of 17
papers presented at 2 May 1989 workshop organized by the Swedish
Academy of Sciences. Today, three and one-half years later, some of
the papers have been overtaken by new developments—for instance,
*Magnetic Fields and Cancer: More Information Is Still Needed,” by
Ahlbom, Yang and Feychting is clearly out of date, Portions of the
reviews by Adey, Blackman, Hamnerius, Liboff, Liburdy and Schwan
havealready appeared insomewhat different form elsewhere. The most
useful contributions are those from Swedish labs, notably those on the
permeability of the blood-brain barrier and diatom mobility. Interest-
ingly, a consensus statement on low-level effects, issued by Nordén
and Ramel after the conference, is not included—perhaps because it
troubled a number of the participants (see MWN, N/D89 and J/F90).

J. Patrick Reilly, Electrical Stimulation and Electropathology, New
York: Cambridge University Press, 1992, 504 pp., $74.95. With the
assistance of a number of colleagues, Reilly has written what will no
doubt become the standard text on the effects of short-term electrical
exposures, both intended and accidental. Reilly’s audience is the
biomedical scientist and the engineer concerned with electrical safety.
The chapter on *Standards and Protective Measures” is by Walter
Skuggevig of Underwriters Laboratories. Reilly, amemberof the staff
at the Johns Hopkins University Applied Physics Lab in Laurel, MD,
does not address the health effects of chronic low levels of EMFs.

Nancy J. Simon, Biological Effects of Static Magnetic Fields: A
Review, Boulder, CO: International Cryogenic Materials Commis-
sion Inc., 1992, 284 pp., $50.00 in the U.S., $55.00 in Canada and
$65.00 elsewhere (paperback). Simon, a physicist at the National
Institute of Standards and Technology in Boulder, provides the most
thorough examination anywhere available of the literafure on static
fields. When experimental results conflict, Simon, who also has
training in molecular and cellular biology, offers possible reasons for
the discrepancies. For example, in 1984 a German team anmounced
that a magnetic field of 0.4 T could canse detectable increases in body
temperature, but an attempted replication by Dr. Tom Tenforde failed
(see MWN, J/AB4 and S/OBS). At the end of the volume, which
includes more than 600 references, Simon lists 11 “significant static
field effects that have not yet been confirmed or refuted” and con-
cludes that, “Any of these effects, if confirrned, could seriously affect
site considerations for and occupational practices in future large-scale
systems with superconductors and cryogenic conductors. More re-
search is urgently needed to address these problems.”

Ellen Sugarman, Warning: The Electricity Around You May Be
Hazardous to Your Health, New York: Simon & Schuster, 1992, 238
pp- $11.00 (paperback). In attempting to give an overview of the
debate about potential health hazards, Sugarman has written a text
littered with errors—even basic definitions cannot be trusted. In one
of her more extraordinzry lapses, Sugarman writes that the Kaiser
VDT-miscarriage study was “designed to assess the effects on preg-
nancy outcomes of statewide melatonin spraying” to combat fruit
flies. The pesticide was malathion. Sugarman’s point of view is that
the industry is covering up the health risks. Despite its shortcomings,
this book is likely to sell briskiy because there arent any other primers
1o satisfy consumer demand for EMF information.

LouiseB. Young, Power Over People, New York: Oxford University
Press, 1992, 247 pp., $10.95 (paperback). A new edition of the first
book to wam against the dangers of power line EMFs, originally
published in 1973. Young has added an introduction and an epilogue
as well as some updated references. She chronicles the batile of
citizens against a large utility over the siting of a high voltage power
line. Twenty years ago, Young wrotethat when the publichasthe facts,
“Then people will triumph over power.”

Forthcoming

David O. Carpenter and Sinerik Ayrapetyan, eds., Biologic Effects of
Electric and Magnetic Fields, San Diego: Academic Press, 1993. A
two-volume work: The first is on “sources and mechanisms” and the
second is on “*beneficial and harmfid effects.” Among the contributors
are: Drs, Anders Ahlbom, Dean Astumian, Andrew Bassett, A. Chia-
brera, Robert Cleveland, Don Deno, Joseph Elder, Reba Goodiman,
Ann Henderson, Martin Kavaliers, Richard Luben, Granger Morgan,
K.-P. Ossenkopp, Russel Reiter, Kurt Salzinger, Richard Stevens,
Gilles Thériault, Jarmes Weaver and Bary Wilson, as well as anumber
of researchers from Armenia, Russia and Ukraine.
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Special Report: Cellular Phone Safety (continued fromp.1)

tumors. Once cellularindustry stocks fell, the day after the Larry
King broadcast, no one passed up the story. Over the next two
weeks, the controversy was covered by the evening news pro-
grams on CBS and NBC, by ABC's 20/20 and by numerous
radio and television talk shows. Every major newspaper ran at
‘least one item—the Wall Street Journal featured a half-dozen
stories, USA Today even more. BusinessWeek, Newsweek,
Time and U.S. News & World Report all carried the story. Anin-
dustry poll conducted shortly after Reynard appeared on Larry
King Live found that half of all Americans knew of his lawsuit,
according to a February 9 story in the Washington Post.

The industry unveiled its research plan in the midst of this
public relations crisis. CTIA President Thomas Wheeler told a
‘Washington press conference onJanuary 29 thata*blue-ribbon
panel” of federal agency representatives would be asked toover-
seetheresearch, He would not say definitively how much money
the industry would provide—only that it would be “well into
seven figures,” that is, more than $1 million.

Separately, McCaw Cellular committed $130,000 for re-

search by Dr. Om Gandhi of the University of Utah, Salt Lake
City, to estimate how much radiation is absorbed by the human
head from the antenna of a hand-held cellular phone. The first
results will be available in about six months,according to Robert
Ratliffe, a spokesman for McCaw, which is based in Kirkland,
WA. The company has also agreed to exchange any customer’s
hand-held phone for a car phone at no charge. McCaw, which
operates under the Cellular One name, is the largest cellular ser-
vice provider in the U.S. and a major reseller of cellular phones.

‘The recent publicity has focused on hand-held units, which
have antennas on the tops of the handsets, within a few inches of
the user’s brain and eyes. Hand-held phones account for about
60% of current cellular phone sales and about 30% of the 10
million cellular phones now inuse. Noone has yet suggested that
car phones, for which antennas are mounted on the exterior of
vehicles, present a health risk.

The NCI brain tumor study is still in the planning stages, but
data collection should begin this year, said Dr, Richard Adam-
son, director of NCI'sdivisionof canceretiology in Bethesda, MD.

The controversy over the safety of cellular phone radiation
reached a huge audience in late January and early February. It
cropped up innewspapers and on the evening news around the U S.
{and worldwide). It was discussed in radio and television business
reports and in testimony before a congressional subcommittee. It
even made it into Jay Leno’s opening monologue on The Tonight
Show. Here is how the story unfolded:

* April 8, 1992, David Reynard files his lawsuit in Circuit Court for
Pinellas County, FL, naming NEC America Inc. and aunit of GTE
Corp. as defendants (see MWN, M/J92). Press coverage is limited
to Jocal papers.

¢ January 3, 1993. Nancy McVicar publishes a story about the
lawsuit in the Fort Lauderdale, FL Sun-Sentinel. Her story appears
in other Knight-Ridder newspapers.

o January 12.CNN's Moneyline program airs aspecialreporton the
Reynard lawsuit,

» January 19. Reginald Lewis, chief executive of TLC Beatrice
International Holdings, dies from a brain tumor.

«January 20. Tenneco snmournces thatits CEQ, Michael Walsh, has
been diagnosed with a brain tumor. (There is no indication that
either Lewis or Walsh used a hand-held cellular phone, but news of
their illnesses heightens interest in the cellular story.)

e January 21. Reynard appears on CNN's Larry King Live to dis-
cuss possible health risks from cellular phones.

o January 22. Prudential Securities recommends selling holdings of
cellular industry shares, predicting “a spate of newspaper articles
dealing with this topic over the next few weeks."” Cellular industry
stocks fall,

»January25.Motorola calls atelephonepressconference to answer
questions about the safety of its products. More than 75 journalists
call in, leading to dozens of print, television and radio stories.
«January 26. Rep. Edward Markey (D-MA) writes to FCC's Thomas
Stanley, asking about the current RE/MW radiation safety standard
and seeking information about any research the FCC has done on
cellular phone radiation.

The Cellular Phone Safety Debate: A Timeline

* January 27. Markey asks the General Accounting Office to investi-
gate cellularphone safety and the history of federal regulatory efforts.
» January 28. McCaw Cellular Communications says it will fund
additional research and allow customers to trade hand-held phones
for car phones.

» January 29. CTIA President Thomas Wheeler announces plans
for an industry research initiative, describing cellular phones as “a
great made-in-America success story."”

« January 29. Josephthal, Lyon & Ross, a securities firm, changes
its evaluation of Motorola from *buy” to “hold,"” and downgrades
Pacific Telesis, which has plans to spin off its cellular operations
later this year, 1o *‘sell.” Cellular stocks are battered. Motorola loses
$4.875to close at $51.00 a share with atrading volume of more than
13 million shares, making it the most active stock on the New York
Stock Exchange, McCaw loses $3.375 to close at $32.50 a share
and is the most active issue in the over-the-counter market, Just
eight days earlier, Motorola was trading above $60 a share and
McCaw was above $38 a share.

o January 29. The FCC answers Markey's letter, explaining that it
“is not the expert agency” for evaluating the health effects of RF/
MWradiation. Markey calls the FCC response an indication of “the
lack of concrete data evaluating the potential health hazards....”

« January 29. The ABC news magazine 20/20 airs a segment on
cellular phone safety.

« February 1. BusinessWeek, Newsweek and Time (all dated Feb-
ruary 8) appear with stories about cellular phone safety.

* February 1. Attorneys in Chicago file a breach-of-warranty class
action lawsuit against Motorola and Mitsubishi Electronic Corp.,
alleging that the defendants are “only now commissioning studies
onhow cellularphones affectusers’ exposure toradiowaves, studies
which may take years to complete.”

* February 2. Markey's subcommittee on telecommunications and
finance holds a briefing on Capitol Hill, with testimony by Dr. Ste-
phen Cleary and officials from EPA, FCC, FDA, NCI and Motorola.
» February 4. The FDA releases its advisory on cellular phones.

MICROWAVE NEWS January/February 1993



Special Report: Cellular Phone Safety

Adamson described NCI's research plans at a February 2
congressional briefing organized by Rep. Edward Markey (D-
MA), the chairman of the telecommunications and finance sub-
committee of the House Energy and Commerce Committee.
Markey has alsorequested that the General Accounting Office,
an arm of Congress, prepare “a comprehensive overview of the
state of scientific knowledge” about the potential health risks
posed by cellular phone radiation.

The briefing broughttogethersomekey playersin the safety
debate. “I do believe that there is a potential relationship be-
tween exposure to fields of this type and cancer promotion,” Dr.
Stephen Cleary of Virginia Commonwealth University inRich-
mond told the overflow crowd. Cleary has shown that brain tu-
mor cells exposed to radiofrequency and microwave (RE/MW)
radiation proliferate at an abnormally high rate (see MWN, M/
A90). In his experiments, the abnormal growth continued for
five days after exposure. Such findings “suggest the possibility
of cumulative effects,” according to his 1990 paper. Cleary did
not investigate cellular phone frequencies (800-900 MHz); he
studied 27 MHz, used by RF heat sealers and other industrial
equipment,and 2450 MHz, used by microwave ovens. Radiation
atcellular frequencies would cause similar effects, he predicted.

Another witness at the briefing, Dr. Mays Swicord of the
Food and Drug Administration’s(FDA) Center for Devicesand
Radiological Health in Rockville, MD, said that there is no proof
of a link between cellular phone radiation and cancer. But he
suggested that one can limit use of hand-held cellular phones—
an idearepeated in a “* Talk Paper” issued by the FDA two days
later. ““We simply don’t have enough information at this point to
rule out the possibility of a risk,” the FDA advisory stated.

Thomas Stanley, chief engineer of the Federal Communica-
tions Commission (FCC), emphasized that the commission “is
not the expert agency for evaluating the biological effects of
[RF/MW] radiation on human health and safety.” He explained
that the FCC has adopted the 1982 American National Stan-
dards Institute (ANSI) RE/MW guidelines and that, “Cellular
telephones, including hand-held units, have been exempted

Motorola’s Three Key Studies

After itspress conferenceonJanuary25,Motorolareleased
the following threereferences inresponse to arequestfor studies
which show that cellular phones are safe:

W.R. Adey, S.M. Bawin and A.F. Lawrence, “Effects of Weak
Amplitude-Modulated Microwave Fields on Calcium Efflux
from Awake Cat Cerebral Cortex," Bioelectromagnetics, 3,
PP-295-302, 1982,

C.V. Byus, R.L. Lundak, R. Fletcher and W.R. Adey, “Alter-
ations in Protein Kinase Activity Following Exposure of Cul-
tured Human Lymphocytes to Modulated Microwave Fields,”
Bioelectromagnetics, 5, pp.341-352, 1984,

C.V. Byus, K. Kartun, S. Pieper and W.R, Adey, “Increased
Ormityhine Decarboxylase Activity in Cultured Cells Exposed
to Low Energy Modulated Microwave Fields and Phorbol Ester
Tumor Prometers,” Cancer Research, 48, pp.4222-4226,1988.

U.K. Research on Hand-Held
Phones Shrouded in Secrecy

, Research on RF/MW radiation from cellular phones
| and related devices is also being pursued in the UK., but |
specific details are hard to come by.

‘Whatisknownis that the National Radiological Protection
Board (NRPB) in Didcot, England, is managing a project
for the Department of Trade and Industry (DTT), a govern-
ment agency, to developcomputermodels to characterize the
EMFs induced in the human head by hand-held devices.
This much was learned from an NRPB spokeswoman, who
alsosaidthatthe research wasbeing carried outat three Eng-
lish universities—Bradford, Surrey and King’s College, |
London. She then referred us to DTI for additional details.

Further inquiries by Microwave News were rebuffed:
Dr. Camelia Gabriel of King's College declined to com-
ment, forwarding our request to DTL In a September 8,
1992 letter to Microwave News, DTI's Graham Worsley
wrote that the project is titled “ Interaction of the Body with
{ Radio Emissions from Hand-Held Transceivers,” adding
that, “The project is not directly concemed with research
into health risks from mobile telephones.™ He said that DTI
was preparing more information for public release and
would make itavailable  when it is finalized.” That was the
Iast word received from Worsley or from DT1.

from routine examination...based on calculations and measure-
ment data indicating that they would not canse exposures that
would violate the ANSI guidelines.”

Markey, Stanley, Swicord, and David Kleffman of the Envi-
ronmental Protection Agency’s (EPA) Office of Research and
Developmentall used the briefing to call for additional research,
Kleffmannoted that cellular phone safety will be raisedatan up-
coming EPA workshoponRF/MW radiationand health (see p.6).

Industry representatives remained unequivocal as they re-
sponded to questions about cellular phone safety. Dr, Quirino
Balzano, a vice president of the land mobile products sector of
Motorola Inc,, which has its headquarters in Schaumburg, IL,
saidatthebriefing that the “ thorough and objective scientific pro-
cess” that wentinto creation of the current RE/MW safety guide-
lines, ANSI/IEEE C95,1-1992 (sce p.14), allows the industry to
state with certainty that cellutar phones are safe. And, during a
Jammary 25 press teleconference, Edward Staiano, president of
Motorola’s general systems sector, said that, “ Our confidence
in the safety of our products is rooted in scientific fact.” Staiano
referred to “more than 40 years of research” and “more than
10,000 studies” demonstrating the safety of hand-held phones.

Even after the congressional briefing, the industry campaigned
to put the best face on events. CTIA's Wheeler issued a statement
claiming that, “ Diverse scientific viewpoints were assembled [at
the briefing] in an open forum with cross-examination, The ver-
dict was overwhelming—cellular telephones do not cause cancer.”
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What They Are Saying

If there are health-related effects of fields at these levels of
incident energy, they fail in the category of athermal effects,
Heating is not the basis of any observed tissue interactions. Rather,
for microwave fields in the GHz range, they may arise in resonant
effects at the carrier frequency on vibrational and rotational behav-
jor of molecules or portions of molecules.

Future cellular and [personal communications system] prod-
ucts will use RF signals which vary in instantaneous power at ELF
frequencies, Where RE/MW fields are pulse- or amplitude-modu-
lated at ELF frequencies, theirrange of bioeffects may be enhanced
by orders of magnitude over effects of a [continuous wave] field of
the same intensity and carrier frequency.

...Inaregulatory perspective, the pioneering developments by Mo-
torolaof cellular phone systems operating at presumably athermal ex-
posurelevels would set asiderecent ANSI/JEEE Committee 28 guide-
lines thathave preempted consideration of athermal bio-effects by the
continuing use of inherently thermal models of tissue interactions.

—Dr. Ross Adey, VA Medical Center, Loma Linda, CA,
Memo to Motorola’s Dr. Q. Balzano, January 24, 1993,
Released by Motorola Inc., January 25, 1993

First, let me assure you that all of our products are safe. By a
substantial margin, they meet all national and international safety
standards on user exposure to radiofrequency energy.

...0ur confidence in the safety of our products is rooted in sci-
entific fact. For more than 40 years, we at Motorola and other sci-
entists around the world have been researching the biological ef-
fectsof RF energy. None of this scientific inquiry has demonstrated
the existence of health risks from the nse of cellular telephones.

—Dr. Edward Staiano, President, General Systems Sector,

Motorola Inc., Press Teleconference, January 25, 1993

I tried to get this issue out to the public a couple of years ago,
after realizing that this may have been a problem. And it didn't
sppear that the news media was willing to listen to what was being
said, They asked me, was there a lawsuit involved, and at thattime
there wasnot. Andmy only responseto that was, “ I guess we'll just
have to wait till enough white-collar CEQ workers die off from
this, and somebody'll pay attention to it.”

—David Reynard, Interview on NBC’s Today show,
January 26, 1993

We do not see any obvious way for the cellular industry to
refute these charges shortof new tests that will take time, There are
already two high-level executives stricken withbrain cancer for the
media to focus on and speculate about. In the meantime, we look
for a barrage of bad publicity and the following events to occur;
= Further reports of consumer reaction and sales declines for both
phones and cellular usage.
+The government will wantto getinvolved, We cannotrule out the
possibility of publicity-seeking congressmen holding highly pub-
licized hearings.

» Liability lawyers will be anxious to cash in on this latest potential

source of business, especially with some large well-heeled corpo-
rations like Motorola and AT&T involved.

—Lawrence Borgman, Josephthal, Lyon & Ross Inc.,

Market Advisory, January 29, 1993

1t is apparent that the various federal agencies responsible for
the health and safety of the public in this area need to coordinate
efforts so that the FCC can adequately address these issues when

it licenses wireless telephone services for the general public,
—Rep. Edward Markey (D-MA), Chairman, Subcommittee on
Telecommunications and Finance, Press Statement,
January 29, 1993

Despite the manyresearchstudies showing thatcellularis safe,
it has become necessary to reassure those whose doubts have been
raised by this scare. It is time for truth and good science to replace
emotional videotape and unsupported allegations.

Therefore, the cellular telecommunications industry is today
announcing that it will fund research to re-validate the findings of
the existing studies, which have found that the radiowaves from
cellular phones are safe. We recognize that some may find indus-
try-sponsored research is suspect. Therefore, we are asking the
federal government to appoint a blue-ribbon panel to review the
methodology and findings of this research.

—Thomas E. Wheeler, President,
Cellular Telecommunications Industry Association,
Washington Press Conference, January 29, 1993

The current standard [ANSI/IEEE C95.1-1992, see p.14]
emerged after we carefully and deliberately winnowed down
thousands of pieces of research to 321 studies....[This exhaustive
process established a threshold, below which there was no scien-
tific evidence of adverse health effects,

—Dr. Quirino Balzano, Vice President, Land Mobile Products
Sector, Motorola Inc., Congressional Briefing,
February 2, 1993

The Commissionisnot the expert agency for evaluating the bic-
logical effects of radiofrequency radiation on human health and safe-
ty....Cellular telephones, including hand-held units, have been
exempted from routine examinations under the Commission's
{National Environmental Policy Act] requirements based on cal-
culations and measurement data indicating that they would not
cause exposures that would violate the ANSI guidelines.
-—Thomas Stanley, Chief Engineer, Federal Communications

Commiission, Congressional Briefing, February 2, 1993

How much evidence is there that hand-held cellular phones
might be harmful? Briefly, there is not enough evidence to know
for sure, either way....A few studies suggest that these levels can
accelerate the development of cancer in laboratory animals, but
there is much uncertainty among scientists about whether these
results apply to the use of cellular phones...Nonetheless, we
cannot dismiss these studies as ifrelevant to cellular phone users....

In the absence of conclusive information about any possible
risk, what should people do? It is not necessary that people stop
using their hand-held cellular phones. If there is a risk from these
devices—and at this point we don'tknow if there is—itis probably
small. But if people are concerned about avoiding even potential
risks, there are simple steps they can take to do so. For example,
since time is a key factor in how much exposure a person receives,
those who spend long periods of time on their hand-held cellular
phones could consider holding lengthy conversations on conven-
tional phones and reserving the hand-held cellular models for
shorter conversations or for situations when conventional phones
are not available,

«Food and Drug Administration Talk Paper,
Update on Cellular Phones, February 4, 1993

10

MICROWAVE NEWS JanuarylFebruary 1993




Special Report: Cellular Phone Safety

Outside the U.S., officials are beginning to force cellu-
lar phone companies to show compliance with RE/MW
radiation exposure limits. In December 1991, Germany’s
Radiation Protection Commission announced that hand-
held communications devices would no longer be exempt-
ed from health standards and that henceforth all companies
would have to provide experimental evidence that their
products comply with German exposure limits. The move
came after an April 1991 hearing at which manufacturers
of mobile communications equipment and service provid-
ers, along withresearch scientists, reached aconsensus that
measurement data were necessary to assure safety.

The International Commission on Non-Ionizing Radia-
tion Protection has also drafted a position statement that
would reject exclusion clauses for low power devices (see
MWN, M/192).

IntheU.S., the FCC exemptshand-held cellular phones
in accordance with the 7-watt exclusion clause in the 1982

" ANSI standard and is expected to maintain an exemption
in light of the narrower exclusion specified in the 1991
IEEE standard, which was recently adopied by ANSI to
replace the 1982 guidelines (see p.14).

The decision by the German commission was based in
parton the work of Dr. Niels Kuster, aresearch fellow at the
Swiss Federal Institute of Technology, known as ETH, in
Ziirich, Qver the last four years, Kuster has been develop-
ing computer models to simulate the absorption of RE/MW
radiation from nearby transmitters—- especially from hand-

Exemptions for Hand-Held Devices Challenged in Europe

held or body-mounted antennas.

Working with Dr. Quirino Balzano of Motorola Inc. in
Plantation, FL, Kuster has shown that the 7-watt exclusion
is incompatible with the 1982 ANSI standard’s exposure
limnits (see MWN, N/DS0). In an interview with Microwave
News, Kuster said that, “ The exemption in the 1991 stan-
dard isnottotally satisfyingbecansesomedevices, which fall
withinthisexemption, may stil exceed the basic safetylimits.™

Kuster is presently developing an automated test site
for standardized compliance testing of hand-held transmit-
ters for specific SAR limits under a contract from the
German and Swiss Ministries of Post and Telecommunica-
tions, as well as German Telekom and Mannesmann Mobil-
funk GmbH, both providers of cellular communications
services, The test site and a well-defined testing procedure
should be completed by the end of July, Kuster said.

Kuster’s research findings are presented in his doctoral
dissertation, submitted in 1992, which also provides an
introduction to current and planned mobile communica-
tions systems and an overview of current safety standards.
Copies of Kuster's dissertation, Dosimetric Assessment of
EM Sources near Biological Bodies by Computer Simula-
tions (DISS. ETH No.9697) are available for $25.00 each
from: Dr, Niels Kuster, ETH, CH-8092, Ziirich, Switzer-
land. Seealso, N, Kuster, * Multiple Multipole Method Ap-
plied to an Exposure Safety Study,” Applied Compu-
tational Electromagnetics Society Journal, 7, pp.43-60,
Winter 1992,

Commentary on Cellular Phone Health Risks (continued from p.1)

tion can contribute to the development of cancer. Laboratory,
animal and human studies all point 10 a possibie problem,

The most compelling evidence comes from Dr. Stephen
Cleary’s lab at Virginia Commonwealth University in Rich-
mond: In a paper published in 1990, Cleary showed that
unmodulated 27 MHz and 2450 MHz radiation can accelerate
the proliferation of human brain tumor cells, Indeed, five days
after a single two-hour exposure—designed to ensure that no
heating occurred—the tumor cells were still growing abnor-
mally (see MWN, M/AS0). Obviously, Cleary’s experiment
must be repeated using microwaves that mimic cellular phone
signals—and the sooner the better,

Only one long-term RF/MW exposure study has ever been
completed and it supports a cancer risk. The five-year, $5
million study by Dr. Bill Guy at the University of Washington,
Seattle, showed that small doses of radar-like microwave
radiation caused a significant excess of cancer in rats (see p.13
and MWN, J/A84 and M185). Even though Guy has consistent-
ly downplayed his own results—and the U.S. Air Force, Guy's
sponsor, hasrefused to acknowledge the possible cancer link—

the Environmental Protection Agency (EPA) found that *“the
University of Washington study can be said to have demonstrat-
ed the carcinogenic action of this type of pulsed RF radiation”
(see MWN, J/AS0).

A smaller study, by Dr. Stanislaw Szmigielski of the Center
for Radiobiology and Radiation Safety in Warsaw, Poland,
found that RF/MW radiation canact as a tumor promoter inmice
(see MWN, My81).

Other animal experiments indicate that tiny amounts of RF/
MW radiation can increase the permeability of the blood--brain
barrier (BBB), a membrane that controls which chemicals can
migrate into brain tissue. Just last summer, Drs. Leif Salford and
Bertil Persson of the University of Lund in Sweden reported
leakage through the BBB of rats at specific absorption rates
(SARs) as low as 0.01 W/Kg (see MWN, J/A92). By compari-
son, the 1992 ANSI/IEEE safety standard allows the head to be
exposed continuously to over 100 times that level of radiation;
up to 1.6 W/Kg for the general public and up to 8 W/Kg for
workers, who are assumed to be aware of the risks, Eventhough
RF/MW-induced BBB leakage was first reported by U.S. re-
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searchersin 1977, and even though it provides a possible mech-
anism for affecting brain biochemistry, no one here has serious-
ly pursued this line of research.

With respect to human studies, Szmigielski has twice re-
ported that Polish military personnel exposed to RE/MW radi-
ation have significantly more cancer than their unexposed
counterparts (see MWN, M85, J/FR7, J/A89 and S/090). And
Dr. Samuel Mitham Jr., an epidemiologist formerly with the
Washington State Department of Health, has reporied that
amateur radio operators, who are exposed to various sources of
non-ionizing radiation, have higher-than-expected rates of can-
cer (see MWN, My85 and N/D87). Miltham found an excess of
acute myeloid leukemia as well as an excess of brain tumors.

Indeed, over the last decade, more than a dozen epidemio-
logical studies have shown that people exposed to EMFs of one
kind or another have higher rates of brain tumors—up to 10-13
times the expected rates (see MWN, M/AS0).

Moving beyond the cancer connection, a series of studies
carried out at the Johns Hopkins University Applied Physics
Lab in Laurel, MD by Henry Kues and coworkers indicate that
RFE/MW radiation can have profound effects on the eye, espe-
cially incombination withcommonly used glaucomadrugs (see
MWN, J/A83, S/086, J/AR7, J/A88 and S/091). In a recently
published paper (Bioelectromagnetics, 13, pp.379-393, 1992),
Kues’s group states that glaucoma patients using timolol ther-
apy cansufferocularchanges atan SAR aslow as0.26 W/Kg—
a level that is also well below current safety standards.

Allthese studies, taken together, illustrate how ludicrous the
cellular industry’s position is. Three years ago, in its now fa-
mousreporton EMFsand cancer, EPA scientists concluded that
RF/MW radiation should be classified as a “possible human
carcinogen” (see MWN, M/J90).

The Cellular Telecommunications Industry Association’s
(CTIA)attempts at denial and spincontrol are notunexpected-—
this must be how its executives see theirrole, For example, after
the Food and Drug Administration (FDA) issueda“ Talk Paper”
that refused to rule out a possible cancer link, CTIA sentouta
pressrelease announcing that it was “pleased by FDA s conclu-
sion that “there is no proof at this point that cellular phones are
harmful,”™

Whatis surprising, however, is the misleading and inconsis-
tent picture of the scientific data presented by Motorola. A few
hours after being asked which specific studies show that cellular
phonesare safe, the company distributed a list of three papers by
Dr. Ross Adey of the VA Hospital in Loma Linda, CA and
cowaorkers (see box, p.9). These papers show that, under certain
conditions, unmodulated RF/MW radiation has no effects—but
they also show that the radiation, when modulated, can induce
biological changes.

Industry lobbyists have long argued that Adey’s work has
no bearing on health, so it is ironic to se¢ Motorola now trying
to use thisresearch to its own advantage. But, at the same time,
by implication, this evidence shows that modulated cellular sig-
nals may notbe safe. Therefore, adding irony to irony, Motorola

is questioning the viability of the next generation of its cellular
technology, which will use modulated radiation.

Motorola, and many other companies, will soon introduce
digital systems with greater capacity, efficiency and security.
Motorola is betting billions of dollars on its Iridium project, a
system of 66 low-Earth orbit (LEQ) satellites that will allow
customers touse hand-held phones anywhere on the planet. The
Iridium signals will be modulated—remarkably—at S0 Hz, the
European power frequency. Picking a frequency that has been
implicated in dozens of cancer studies was certainly strange, As
one scientist quipped, “It’s hard to think of a worse choice.”

To its credit, Motorola is sponsoring studies in Adey’s lab
to investigate the safety of its new digital technology. That work
is years away from completion, but Motorola is already misus-
ing it. At its press conference, while Motorola executives were
scurrying behind the scenes to come up with the three Adey
studies described above, they cited Adey’s ongoing work forthe
company as indicating that the current analog cellular system is
safe. Given that the company puts a premium on the distinction
between the effects of modulated and unmodulated radiation, it
should not be using results on the digital (modulated) radiation
to show that the analog (unmodulated) radiation is safe. At the
same time, it is worth asking: Why is Motorola willing to
undermine the viability of its Iridium system?

Motorola has yet to say how powerful its Iridium phones
will be, but they will probably have to be stronger than the 0.6
W cellular units now in use because the Iridium satellites willbe
orbiting at an altitude of 420 miles. In contrast, cellular phone
signals need only travel about 10 miles. Motorola clearly
understands the health risks associated with sending cellular
signalslong distances. Inan interview with Barron’ s (February
10, 1992), a Motorola executive said the company had picked
the LEO system instead of a geostationary system with satellites
parked 22,000 miles overhead because, to send messages that
far, the hand-held phones would cause “fried brains.”

The wireless revolution envisioned by communicationsand
computer companies will be held hostage until the public is sat-
isfied that the technology is free of unreasonable risks. It will
take years and a lot more money than CTIA, McCaw and
Motorola have yet committed to settle the health questions.
Their first priority is to regain the public trust and the only way
10 do 50 is to stop the double-talk.
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FROM THE FIELD

Chinese Conference

Dr. Y. Fen of the Microwave Institute at Zhejiang Medical Uni-
versity sent Microwave News this report:

The 4th Chinese Scientific Conference on Bioelectromagnelics
was held at Xian Electronic Scientific-Technical University, Xian,
China, on October 26-29, 1992. More than 40 experts attended the
meeting, which was sponsored by the Chinese Society of Biomedical
Engineering and the Chinese Biophysics Society. At the conference,
there were five invited papers (reviews) presented in plenary session,
such as “ELF Magnetic Fields and Cancer,” “Mechanisms of EME
Interaction with Living Systems,” “The Future of Bioelectronics,”
etc. and 62 papers presented in four sessions dealing with: “Biological
Effects of ELFEMFs" (8 papers); “EMFsin Living Systems and How
To Measure Them, and Dosimetry for Bioelectromagnetism™ (7
papers); “Biological Effects of RF EMFs, Static Electricity and
Magnetic Fields™ (18 papers); and “Mechanisms of Biological Effects
andMedical Applications of EMFs" (29 papers). Prizes were awarded
to some young researchers for the papers they presented. A new Bio-
electromagnetics Commission of the Chinese Society of Biomedical
Engineering was established, with Dr. H. Chiang as director and Drs.
J.X.Liand C.Q. Wang as deputy directors. To enhance international
cooperation, academic exchanges between countries and/or areas will
be one of the main tasks of the new commission. A booklet of the
meeting abstracts (in Chinese) has been published. A few booklets are
available from Dr. Zhong Qi Niu, Engineering Depariment of Electro-
magnetic Fields, Xian Electronic Scientific-Technical University,
Xian 710071, Peaple’s Republic of China, The next conference will
probably be held in Chengdu City, Sichuan Province, China.

Sincerely,

Dr.Y.Fen

Microwave Institute, Zhejiang Medical University
157 Yan An Rd., Hangzhou, Zhejiang 310006
People’s Republic of China

David Savitz on Cancer Trends

Belowarecommerisby Dr. David Savitz of the University of North
Carolina, Chapel Hill, on cancer rates and electricity consumption
(see MWN, JIF91,JIA91, MIJ92 and JIA92), excerptedfromthe Jan-
uary issue of Environmenta! Science & Technology as part of a dis-
cussion of the recent CIRRPC report (see p.2 and MWN, N/ID92).

A specific theme [in the CIRRPC report] for both cancer and ad-
verse reproductive outcomes is that whatever the research might sug-
gest, [EMFs] couldnot adversely affecthealth because the rise in electric
power use over time has not produced epidemics of cancer, birth de-
fects or miscarriage. In fact, the two observations are true but unrelated.

In order to produce parallel trends in exposure and disease, as is
readily observed for smoking and lung cancer, for example, the
secular trend data would require: (1) markedly rising exposures, (2)
accurate data on the rate of the disease over time, (3) an absence of
major concomitant changes inotherrisk factors for thedisease and (4)
strong association between exposure and disease,

In regard to [EMFs], all are absent. The most critical problem is
that the rising use of electric power has probably not been accompa-
nied by any increase in exposure, In moving from a pre-industrial to
industrial society, exposure surely increased, but that was over a time
period that is not amenable to study given the absence of accurate
health records. In the past 40 years it seems unlikely that exposures
have risen. One bit of empirical evidence comes from Rhode Island
[Fulton et al., 1980), where homes occupied in the 1960s tended to
have higher exposures than those occupied in the 1970s, presumably

reflecting the movement from central cities to the suburbs, with larger
yards and greater distances from homes to power lines. This demo-
graphic shift was widespread throughout the United States.

In-home wiring practices also changed over that period from a
pattern that generated large magnetic fields by spatial separation of the
phases to amethod in which the phases are closer in space and largely
cancel one another. Increasing the voltage of power lines over time
leads to lower currents, compensating in part for the greater use of
electricity. Ultimately, we cannotassess how the population exposure
has changed from the 1950s to the 1990s, but there is good reason to
believe that it does not parallel the striking increase in electricity
consumption during that interval. The report invokes lack of secular
trends in childhood cancer to counter results of case—control studies,
asthoughthe calendar time in which children lived were asuperiorex-
posure marker to characteristics of individual children's residences.

The health events of interest, cancer and reproductive outcomes,
arenotavailableoverlong enoughperiods to addressthe pre-electrical
era for which a contrast in exposure can be made, Only during the past
20 years or so have reliable registries for cancer incidence and birth
defects become available, with mortality data for cancer markedly
influenced by improvements in survival (particularly for childhood
cancers) during that period. Thus, the erain which reliable health data
are available does not coincide with the period in which exposures
were likely to have changed dramatically.

Finally, although temporal trends in exposure and disease can be
informative, the marked changes in other relevant factors over the
same period might spuriously create or mask an association with the
agent of interest. Changes -in dietary habits, contro} of infectious
diseases and improvements in medical technology for diagnosing and
classifying disease would likely obliterate any change related to an
exposure that has a moderate or small relation to disease. Thus,
distinguishing between the presence of a moderate effect of [EMFs]
on health and no effect cannot possibly be done on the basis of secular
trends. One might speculate on how the reviewers would (and should)
react to an assertion that the rise in brain cancer in the elderly in the
past 20 years is attributable to increased use of electric power.

UPDATES
GUY STUDY

A Paper Is Published...More than eight years after the results
were first presented ataconference, Dr. Bill Guyand coworkers
have published a paper on their five-year, $5 million, long-term,
low-level microwave exposure study (see MWN, J/A84, Mi85
and N/D86). The report is part of a collection, published in
Bioelectromagnetics, that was prepared for an October 1991
symposium held in Guy’s honor when he retired from the Uni-
versity of Washington, Seattle. Until now, Guy’s findings were
only available in a setof nine volumes published by the U.S. Air
Force. Dr. C.-K. Chou, who moved from Guy’s Iab to the City
of HopeNational Medical Centerin Duarte, CA, is the lead author
of the paper and the guest editor of the collection. With respect
tothecontentionsissueof cancer,Guy’s teamconcludesthat, “The
findingsofanexcessof primary malignanciesin exposed animals
is provocative. However, when this single finding is considered
in light of the other paramelers, it is conjectural whether the
statistical difference reflects a true biological influence.” See
C.-K. Chou et al., “Long-Term, Low-Level Microwave Irradi-
ation of Rats,” Bivelectromagnetics, 13, pp.469-496, 1992,
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