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Extremely low frequency (ELF) magnetic fields can act in concert with
toxic chemicals to promote the development of cancer in bath live animals
and cell cultures, according to new experimental data.

Atthe Annual Meeting of the Bioelectromagnetics Society (BEMS), held
in Salt Lake City, UT, June 23-27, Drs. Jack McLean and Maria Stuchly of
Health and Welfare Canada in Ottawa, Ontario, announced that 60 Hz mag-
netic fields and TPA, a known tumor promoter, act synergistically to accel-
erate the development of skin tumors in mice.

At the same meeting, Dr, Chris Cain of the VA Hospital in Loma Linda,
CA, reported that ELF magnetic fields can enhance the action of TPA in
cancer cells grown in culture, “Tt is fascinating that the fields have the same
effectin vivo andin vitro,” Cain told Microwave News. “This may lead usto
an understanding of mechanisms of interaction.”

The Canadian researchers urged that their findings be interpreted with
caution, “These are preliminary results,” stressed McLean in an interview.
Nevertheless, their data are the first to link ELF magnetic fields to the
development of cancer in live animals and thus have already attracted a great
deal of interest. The absence of animal data has long undennined the EMF-

(continued on p.12)

Electromagnetic Interference
Implicated in Apnea Monitor Deaths

The lifesaving function of apnea monitors—electronic alarms that sound
during respiratory failure—can be thwarted by electromagnetic interference
(EMI). Low levels of radiofrequency (RF) radiation common in many resi-
dential arcas and power frequency electromagnetic fields (EMFs) from
household appliances can disrupt the monitors.

The failureof apneamonitorshasbeenimplicated in scoresof fatalities—
one model has been linked to at least 70 deaths—and has been the subject of
Congressional, Food and Drug Administration (FDA) and General Account-
ing Office (GAQ) investigations.

“It is evident that these monitors need to be redesigned to withstand the
ambient ficld strengths existing in major cities,” according to researchers at
the FDA's Center for Devicesand Radiological Health (CDRH). The agency
hasissued a warning to the roughly 50,000 users of apneamonitorsin the U.S.
but will not finalize EMI standards for more than a year,

Atleast one EMI incident has already led to litigation. In 1989, Michael

{continued on p.13)



ELF NEWS

« Power Line Talk »

While EPA’s Science Advisory Board (SAB) concludes its
review of the draft report on EMFs and cancer {see p.7), & par-
allel review by the Committee on Injeragency Radiation Re-
search and Policy Coordination (CIRRPC) hasn’t even begusn.
‘White House Science Advisor Dr. Allan Bromley ordered the
CIRRPC review late last year after persuading EPA to make it
acompanion to the cancer report (see MWN, N/D9(), Initiatly,
CIRRPC appointed an outside panel headed by Dr, Charles
Susskind of the University of California, Berkeley—who isal-
soamember of the SAB panel—but he was soonremoved. Now
acommittee of experts assembled by the Oak Ridge Associated
Universities (ORAU) has taken over. *“This way they can keep
the whole business secret,” an informed source told Microwave
News. Diane Flack at ORAU’s Washington, DC, office con-
tends that there “is nothing secretive” about the review. Never-
theless, she said that the panel’s first meeting inearly September
will be closed to ontsiders. Flack said that she could not tell us
whoison thecommittee but that she would ask the panel’s chair-
man—whom she would only identify as being based in Qak
Ridge, TN-—10 call us. We haven’t heard from either of them
since. Flack said that the panel hopes to have a draft report with-
in six months, A 1985 CIRRPC review of NIER bioeffects by
Dr.Ross Adeyofthe VA Hospitalinl.omaLinda, CA, wasnev-
er made public (see MWN, N/DB5, N/D87 and N/DA().

K

There’s more bad news on cancer rates: The National Cancer
Institute (NCI) reports in its Cancer Statistics Review, 1973-
1988, that the overall incidence of childhood cancerrose by 4.5%
over the 16-year period. The increase was greatest for brain and
nervous system cancers among white children, which rose by
more than 30%. Leukemia and non-Hodgkin’s lymphoma rates
were also sharply higher, In an interview with the New York
Times (June 26), NCI Director of Epidemiology and Biostatis-
tics Dr. Joseph Fraumeni said that he thought that “people are
Iess dismissive than they used tobe™ about the possiblerelation-
ship between cancer and EMFs. Fraumeni is currently working
on a study of childhood lenkemia that will include EMFs asa
possiblerisk factor (see MWN, J/F89 and S/089). Previously we
reported that the rates of brain cancer for both the elderly and
people under 45 have been on the rise (see MWN, J/F91).

K>

MichiganRep. Howard Wolpe (D} is taking his subcommittes
1o his home state to learn more about EMFs. A hearing, sched-
uled for August 6 in Battle Creek, on EMF and High-Voltage
Power Lines: A Case Study in Michigan is the first of its kind to
be held outside of Washington, DC. It will focus on the dispute
overaproposed 115-mile, 345kV transmission line from Battle
Creek to Akyon, IN (see MWN, M/J91). Invited wimesses in-
clude Dr. Leonard Sagan of EPRI, Dr. Abe Liboff of Oakland
University in Rochester, M, Cathy Smith of MichiganRAGE,

based in Battle Creek,and Dr. William Farland of EPA, as well
as officials from Consumers Power and local utilities and state
representatives, Wolpe, whois chairman of the House Science,
Space and Technology Committee’s Subcommittee on Investi-
gations and Oversight, wrote to the Federal Energy Regulatory
Commission (FERC) earlier this year in support of arequest by
Michigan RAGE that FERC block the line {see MWN, M/J91),
FERC has since approved the project.

WAL DY

The National Association of Regulatory Utility Comimissioners
(NARUC) has endorscd the National EMF Research Program
(NERP) (sce pp.3 and 4). In a resolution adopted July 24,
NARUC’s executive committee urged member utility commis-
sioners to “encourage public education” about EMFs and to
suppori the NERP. Two of the four members of the NERP
steering commitice—Chairman John Coughlin of Wisconsin
and Michael Wilson of Florida—are members of NARUC's
Committee on Electricity, which initiated the resolution.

A oy

Architecture magazine’s Alex Wilson has some practical ad-
vice fordesigning low EMFhomes and offices. In the July issue,
he writes that, when possible, structures shonld be located at
least 500 feet from high voltage transmission lines. Wilson also
suggests that all incoming conductors be placed close together
and thatmajorelectrical equipment, suchaselevaiorand HY AC
molors, be far from occupied spaces.

hadigreo

New York City Mayor David Dinkins is concerned about
EMFs. Ina March 6 letter to EPA Administrator William Reil-
Iy, Dinkins called on EPA 10 lead a strong research program, to
standardize EMF testing procedures, to formulate exposure
standards and to sponsor a meeting for the public. Inreply, EPA
has scheduled a workshop on measurements and bioeffects for
August 14-15 in Albany and a public meeting for Gctober 9 in
New York City....New Yorkers are especially concemed over
the threat posed by EMFs from substations. The City Council held
& hearing on June 18 and has promised further action.

KL »»

“How risky arc EMFs?"” was the question posed to Dr. Gilbert
Omenn, dean of the school of public health at the University of
Washington, Seattle, and the chair of EPRI’s EMF scientific
advisory panel, at an electric industry seminar. “I have'to rank
[EMFs] with eating peanut butter” on the spectrum of public
health risks, Omenn replied, according to Cyrus Nog, writing in
Clearing Up (July 3, 1991), a Pacific Northwest utility newslet-
ter. Omenn was referring to aflatoxin, a carcinogenic fungus
sometimes found in peanuts.

2

MICROWAVE NEWS JulylAugust 1991



Commentary

There is one point on which all sides of the EMF debate
agree—the need for more research. But even with this una-
nimity of opinion, there is little hope that a comprehensive
research program will begin anytime soon.

The momentum for a National EMF Research Program
(NERP) has been building since James Cunningham of the
New York Power Authority (NYPA) raised the idea at 2 con-
gressional hearing in March 1990, All the major industry
players—APPA, EEI, EPRI, ESEERCO, LPPC, NEMA,
NPPA*——have now endorsed a $20-30 million, three-to-five-
year effort to produce “reliable, credible and impartial” re-
sults, jointly sponsored by government and industry.

What is missing is government leadership. EPA has just
issued a new report with a wish list of 32 high priority EMF
projects (see p.9). The DOE has asked for more money for its
own research program. And even Dr. Allan Bromley, the
President’s science advisor—an outspoken skeptic of EMF
risks—has conceded that “much remains to be done.” Yet
none of these government offices has spoken up in favor of the
NERP, leaving the states and the utilities to take the lead.

Twokey questionsremain: Who willrun the NERP? And,
who will decide who runs it?

Not long ago, it appeared that the Health Effects Institute
(HEI) would lead the NERP, but that now seems less likely.
HEI has leftitself valnerable to allegations that its asbestos re-
search program (HEI-AR) is tainted by a pro-industry bias.
This spring, the National Association of Attorneys General
(NAAQG) adopted a resolution that expressed “deep concern”
that HEI-AR “is incapable of producing an objective, unbi-
ased report....” The NAAG pointed out that HEI has consis-
tently refused to take steps to mitigate these concems.

Instead of trying to put these charges to rest, HEI President
Dr. Andrew Sivak hasallowed them to fester. Now, somewhat
embarrassed, many NERP backers are distancing themselves
from HEI, The NAAG resolution may be what prompted the
New York State Department of Public Service toset up asteer-
ing committectoestablishand oversee the NERPand toreopen
the search for an organization to run it (see p.4). In contrast to
HEI's desire torestrict atiendance atits meetings (see p.5), the
steering committee’s first action was to open all its delibera-
tions to the public. The committee has already drafted a con-
flict of interest policy.

Many utilities have endorsed the NERP—some have
pledged allegiance directly to HEL The Los Angeles Depart-
ment of Water and Power has already given HEI $300,000;
Seattle City Light has contributed a lesser amount. (These two
utilities, together with the NYPA, were among the original
backers of the NERP.) At the same time, others wonder why
they should pay for HEI to make up for its lack of EMF
experience and why the institute has hired a consulting firm,

EMF Research: Who’s in Charge?

Gradient Corp., which has other industry EMF clients.

Most utilities will probably follow the NERP steering
commitiee’s lead. By federal default, state regulatory officials
are calling the shots, and they may deny the power companies
the right to charge their rate payers for HEI contributions if it
is not designated as the administrator of the NERP,

One persistent refrain heard from all sides is: “Where is
EPA?" Not long ago, EPA had the premier EMF research
groupin the world, butit wasdisbanded by the Reagan Admin-
istration, and now the agency appears utterly incapable of tak-
ing on EMFs, A student of bureaucracies would beamazed that
an agency would refuse a new multimillion-dollar program.
When Congress recently gave EPA $750,000 for EMF research,
the agency turned around and gave $525,000 to HEL The fact
that an HEI alumnus, Dr. Ken Sexton, is the director of EPA’s
Office of Health Research no doubt helps HEI's prospects.

Today, a year after EPA released a draft report linking
EMFstocancer, theagency isstill notsupporting a single EMF
experiment in its own labs—despite its new document calling
for a slew of research projects. When the NERP committes
invited EPA to explain how it would run the EMF research
program, the agency declined to comment.

Much of the responsibility for EPA’s paralysis lies with
Dr. Erich Bretthauer, the assistant administrator for R&D. A
political appointee, Bretthauer is the one who was summoned
to the White House when the Bush Administration panicked
about the political and economic implicationsof EPA’scancer
report {see MWN, N/D90). Clearly, Bretthauer wishes the
EMF controversy would goaway, buteven he realizes that this
won't happen. Instead, he wants to hand over the responsibil-
ity to HEI—and keep EMFs at arm’s Iength, (When ques-
tioned about EPA’scommitment to HEI, the official line is that
“no decisions have yet been reached.”)

Those wholook to Congress for aresolution will be disap-
pointed. Rep. Frank Pallone’s (D-NI) funding bill is going no-
where. A number of senjior members of the House of Rep-
resentativeshave shown aninterestin EMFs, but mostare conlent
to hold hearings rather than to press for action. For some unex-
plained reason, Reps. George Brown (D-CA) and James Scheuer
(D-NY) have endorsed the idea of farming out EMF research
to an organization outside the government—yperhaps HEL

Everyone’s patience is runnting out: The organizational
issues are simple compared to the unresolved scientific ques-
tions and the slow start does not bode well for finding any
answers soon. Dr. Genevieve Matanoski, the chair of the
Science Advisory Board's EMF panel, predicted that the only
way Lo win the public’s confidence is to put the research in the
hands of the National Institutes of Health. Sheisclearly onthe
right track: There will be no real progress until the federal
government starts to do its job.

* American Public Power Association (APPA), Edison Electric Institute (EEI), Electric Power Research Institute {EPRI}, Empire State Electric Energy Research
Corp. (ESEERCO), Large Public Power Council (LPPC), National Electrical Manufacturers Association (NEMA), Northeast Public Power Association (NPPA).
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Telephone Linemen Study Now
Finds ELF~Leukemia Link

A major epidemiological study from Johns Hopkins Uni-
versity (JHU) in Baltimore, MD, indicates that some telephone
linemen exposed to extremely low frequency (ELF) electro-
magnetic fields (EMFs) bad higher death rates from leukemia
than other telephone company employees.

Drs. Genevieve Matanoski, Patrick Breysse, Elizabeth El-
liott and colleagues at JHU’s School of Hygiene and Public
Health compared the records of 124 male AT&T workers who
had died of acute myelogenous leukemia between 1975 and
1980 with those of 337 matched controls.

Speaking atthe Annual Meeting of the Bioelectromagnetics
Society in Salt Lake City, UT, on June 24, Matanoski reported
that, ““The risk is greatest for the younger workers,” explaining
thatthere is alatency period before the leukemiais observed and
that early exposures are imporiant, In a background paper, the
Electric Power Research Institute (EPRI), which funded the
study, noted that “some relatively high odds ratios” were seen
when a 10-15-year latency period was taken into account,

“There is some suggestion of a trend of increased risk with
increased exposure,” Matanoski said in an interview, Exposure
was estimated using a*'score” defined as the product of the aver-
age daily exposure and the number of years on the job. Those
workers with a higher-than-median exposure score had a 2.5
times greaterrisk of dying of lenkemia than those with lowerex-
poSsure SCores.

The association was greater when peak—rather than medi-
an—EMFs were used 10 pange exposures. Also, when workers
were assipned to one of four categories of peak exposures, there
was a frend toward higher leukemia risks with increasing expo-
sures. Cable splicers and central office technicians who used
older switching equipment had the highestpeak EMF exposures,

The results counter the preliminary conclusions of no in-
creased leukemia risk reported by Matanogki in 1988 (see
MWN, N/D8B). “There has been achange,” Matanoski told Mi-
crowave News, explaining that on reviewing the raw data she
had found a number of misclassified exposures. When these
were corrected, the higher risks were identified. She noted that her
data set is still incomplete,

The elevated risk among young workers is supported by a
related study onleskemiaincidence—in contrast tomortality—
by the same JHU researchers. In that effort, first reported in
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1989, they ohserved that young cable splicers had significantly
higherrates of leukemia and lymphoma—as well as all types of
cancer—than other telephone workers (see MWN, N/DES).
Magnetic field measurements taken in 1988-89 among tele-
phone employees showed that average (and peak) exposures
were 4.3 (99.2) mG for cable splicers, 2.5 (21) mG for central
office technicians, 1.7 (31) mG for installers, 1.6 (26.9) mG for
outside plant technicians and 1.5 (29.1) mG for non-linemen.

New National EMF Research
Committee Established

A committee of government officials isbeing assembled to
coordinate a $20-30 million National Electromagnetic Field
Research Program (NERP). The New Y ork State Departmentof
Public Service (NYDPS]) is setting up the committee, with the
assistance of the Large Public Power Council (LPPC), to aver-
seearesearch effort to be funded jointly with private and public
funds,

The NERP is the product of the independent efforts of the
NYDPS to follow uponboth the New Y ork Power Lines Project
(see MWN, N/D88) and the LPPC’s call in March 1990 fora
joint private-public effort (see MWN, M/J90).

The steering committee’s first task is o select an organiza-
tion to administer the NERP, The administrative organization
will, in turn, select the studies to be funded, operate the project
day-to-day and oversee the scientific review of research results.
At the moment, the NERP will only investigate extremely low
frequency (ELF) elecromagmetic field (EMF) effects.

Atthe NERP committee’s first meeting, held June 27-28 in
Washington, DC, committee member Susan Tiemey stressed
that the program must be free of real and perceived conflicts of
interest. This is “one of the most important objectives of this
panel,” she said, Tierney is the Massachusetts secretary of envi-
ronmenta! affairs.

John Coughlin, 2 Public Service commissioner in Wiscon-
sin, is the chairman of the committee. The other members are
Charles Imbrecht, chairman of the California Energy Commis-
sion, and Michael Wilson, a Public Service commissioner in
Florida. (Imbrecht and Wilson could not attend the meeting but
sent representatives in their places.) The steering committee
expects to add four to six members, including federal officials
and, possibly, representatives from citizens’ groups, according
to Larry DeWitt of the NYDPS.

At the meeting, the committee heard presentations from
three of the organizations that the NYDPS had identified as
possible administeators of the NERP; the Health Effects Insti-
tute (HED), based in Cambridge, MA; the National Research
Council (NRC), an arm of the National Academy of Sciences;
and the Institute for Evaluating Health Risks (TEHR)—the latter
two are in Washington, DC. Only HEI showed a serious interest
in running the program.

Both NRC’s John Burris and IEHR "s Jack Moore said that
their organizations would be interested in helping develop a
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research agenda but that HEI would be betier qualified to
administer the overall program.

The NYDPS had invited the Environmental Protection
Agency (EPA) and the Depariment of Energy (DOE) 10 make
- presentations, but both declined.

The committee members grilled HE! over its controversial
asbestos research program (HEI-AR). They were particularly
concerned about the National Association of Attorneys Gener-
al’s condemnation of HEI-AR’s refusal to answer allegations
of conflicts of interest (see p.3). In interviews with Microwave
News, a number of NYDPS staffers expressed deep concern
about HEI's ability to run an open and objective EMF research
program. They stressed that HEI might not be selected if the
charges cannot be resolved.

Atthe meeting, DeWitt publicly stated that, “We have tobe
as concerned with the problem of appearance of a conflict” as
with actual conflicts.

New York Power Authority Senior Vice President James Cun-
ningham, who has led the LPPC effort to set up a national re-
search program, urged the committee to act quickly: “Tam sure
thatall utilities, businesses and individuals who have had todeal
with this issue...believe it is absolutely essential that this study
begin soon.” Chairman Conghlin said that the panel will work “as
rapidly as possible, but we don’t want to get off to a false start.”

The steering committee is scheduled to meet again on
September 12 in Washington, DC.

HEI Moves Forward in Bid for
EMF Research Program

Moving aggressivelyin its bid torun a national electromag -
netic field (EMF) research program, the Health Effects Institute
(HEI) convened a group of scientists to evaluate research needs
on June 11-12 in Boston, MA. HEI, based in Cambridge, MA,
is the leading contender to run a multimillion-dollar, multiyear
research effort to be funded by federal and state governments
and by the utility industry (see MWN, M/A91 and pp.3 and 4).

Dr. Richard Setlow of the Brookhaven National Labs in
Upton, NY, the chairman of HEI's 13-member feasibility study
commiliee, said that his panel is seeking to provide the institute
with “an informed idea of how an HEI research program would
advance our understanding” of EMF health effects. The com-
mittee will prepare brief reports identifying key scientific
questionsand potential research projects. A second, 12-member
ohservers committee will review the documents and provide
guidance. (For a list of members of the feasibility committee,
see MWN, M/I91)

Once the two EMF committees have made theirrecommen-
dations, theinstitute’s independent advisory committee will se-
Iect the projects to be funded, according to HEI President Dr.
Andrew Sivak. In an interview with Microwave News, Sivak
said thathe may ask some members of the feasibility and observ-
ers groups to serve on the advisory committee to make up for its
lack of expertise in physics, engineering and endocrinology.

HEI and the Press

A recurring concern that has dogged HEIL is the lack of
openness of its research program (see p.3). When NIST's
Misakian asked Sivak if HEI would prohibit researchers
| from talking to the press before their work is peer-reviewed,
Sivak replied, “We don’t go public until our review process
| is done.” He then said, “We'll have to think about it for our
managementin the future,” HEI would not prevent an inves-
tigator from presenting dataata meeting prior to publication,
he noted.

Sivak initially denied Microwave News permission to
cover the June meeting, stating that he thought the presence
of the press would inhibit “candid, open discussion™ among
the committee members (see MWN, M/J91). He later relent-
ed, putting the issue to a vote at the opening of the session.
However, he indicated that the August 26-27 meeting, at
which research prioritics will be decided, would be closed.

A number of the committee members made presentations
on EMF research efforts in the U.S. and in the U.K.: Dr. Larry
Anderson on the Battelle Pacific Northwest Lab’s programs;
Dr. Gary Boorman of the National Institute of Environmental
Health Sciences on the National Toxicology Program’s upcom-
ing animal studies (see MWN, 5/090); Dr. Brian Maddock of
the U.K.’sNational Grid Co. onresearch in the U.K.; Dr. Russel
Reiter of the University of Texas Health Science Center, San
Antonio, on his EMF-pineal and melatonin research; Dr. Bon-
nie Richter on the Department of Energy’s plans for in-house
epidemiological studies; Dr. Walter Rogers of the Southwest
Research Institute on behavioral effects; Dr. Jeffrey Saffer of
the Jackson Laboratory on cell and molecular experiments; Dr,
David Savitz of the University of North Carolina on epidemiol-
ogy; and Dr, Stan Sussman on the Electric Power Research In-
stitute’s programs.

HEI hasreceived $525,000 from the Environmental Protec-
tion Agency, $125,000 of which will be used for the feasibility
study. Sivak said that in the next fiscal year, HEI hopes to get
$800,000-$1 million for research,

‘When feasibility committee member Dr. Martin Misakian
ofthe National Institute of Standards and Technology (NIST) in
Gaithersburg, MD, expressed concemn over HEI's administra-
tive costs, Sivak assured him that HEI's overhead will be about
12% (see p.9). Misakian suggested that HET use the New York
Power Lines Project as a model, citing the project’s minimum
overhead and good quality control.

HEI will hold a second meeting August 26-27 at its head-
quarters to review committee reports and to design a research
strategy. Setlow, Sivak and Dr. Peter Valberg of Gradient Corp.
will then draft a research proposal to take to the HEI board.
Gradient Corp., also in Cambridge, is coordinating the feasibil-
ity study for HEL

Sivak said that the feasibility committee’s report and the
independent advisory review will be published by HEI in Iate
October or early November.
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Parents Sue Utility Over
Child’s Kidney Cancer

A San Diego, CA, coupleis suing San Diego Gas & Electric
Co. (SDG&E), charging that electromagnetic ficlds (EMFs)
from distribution and transmission lines cansed their daughter
to develop kidney cancer. Ina suit filed on May 29 in California
Superior Court in San Diego, Michelle and Ted Zuidema also
contend that the power lines lowered the value of their house,
which they sold in 1990.

The Zuidemas allege that their four-year-old daughter,
Mallory, developed Wilms® tumor and nephroblastomatosis as
a result of EMF exposure in utero. “Mallory Zuidema’s fetal
development was adversely affected, her cells and chromo-
somes were altered and she developed cancer,” the suit charges.
At approximately 26 months of age, Mallory had seven golf
bali-sized tumors removed from her kidneys, according to one
of the family’s attorneys, Frederick Schenk of Casey, Gerry,
Casey, Westbrook, Reed & Hughes in San Diego.

One side of the family’s former home is about 15 feet from
a 12 kV distribution line. Michelle Znidema reportedly often
sleptonasofaatthecorner of the house closest to the line during
her pregnancy. The house also is 80 feet from aright-of-way for
five transmission lines (three 69 kV lines, one 138 kV line and
one 230 kV line),

After measurements inside their home revealed magnetic
fields of 3.5-17 mG, the Zuidemas moved from the house in
early 1990 and sold it later in the year. The selling price was
$150,000—%50,000 mare than they paid in 1985 but $50,000
less than what they claim the house was worth. According to
another of the Zuidemas’ attorneys, Michael Withey of the
Seattle, WA, firm of Schroeter, Goldmark & Bender, the family
had notified prospective buyers of the EMF levels, in accor-
dance with California Iaws. The house was sold to a group of
investors led by Ted Zuidema's brother, and it now is being
rented by a family with no young children,

Withey and Schenk are working on the case with Aaron
Simon of Kazan, McClain, Edises & Simon in Oakland, CA.
Withey and Simon are members of the Electromagnetic Radi-
ation Case Evaluation Team (EMRCET), a national network of
ten lawyers working on EMF-related cases (see MW, M/A91),

The Zuidemas are secking an unspecified award on the
grounds of emotional distress, negligence, nuisance, product
liability and trespass.

SDG&E responded on July 5 with a motion to dismiss the
suit. The utility is arguing that the California Public Utilities
Commission {PUC} has sole jurisdiction over power line EMF
health effects: “The PUC’s assertion of jurisdiction on the
question of potential health effects associated with electric and
magnetic fields isbinding on the courtand requires the dismissal
of this action.” The PUC is currently studying EMF health
effects (see MWN, J/F91} and held a public hearing on July 26.
A second hearing is scheduled for August 26 in San Francisco.

SDGé&E alsoseeks dismissal onnurneroustechnical grounds,

Alabama Family Seeks
$750 Million for EMF Risks

A family is seeking $750 million from the Alabama
Power Co. for physical injury, risk of cancer, mentat
anguish and punitive damages, Johnnie and Sharon Allen,
whose property is traversed by a 230kV transmission line
which was builtin 1989, contend that the utility intention-
ally misled them into believing that reports of health risks
from EMFs were unfounded.

In their suit, filed May 3 in the Circuit Court of Jef-
ferson County, AL, the Allens charge that Alabama Power
“has engaged in a pattern and practice of concealing the
dangers of EMFs from them and from the public general-
1y.” The Allens are being represented by Bill Thomason of
the Bessemer, AL, law firm Paden & Thomason, and Clay
Ragsdale of the Birmingham, AL, law firm Stames &
Atchison.

Alabama Power, in a written response (0 interrogato-
ries from the Allens’ lawyers, states that, “It is our under-
standing that the preponderance...of the credible scientific
evidence does not support any cause-effect relation be-
tween exposure to [extremely low frequency] EMFs and
heaith problems.” The utility filed its response on June 24,

The Allens built their home in September 1987, In
Angust 1988, Alabama Power began condemnation pro-
ceedings after the two sides were unable to reach an
agreement on the sale of land that the utility wanted to use
foraright-of-way. During their negotiations, according to
the Allens, a utility official told Jolinnie Allen that “the
claims made by the super environmentalists and liberals
that the fransmission lines presented adanger were entirely
frivolous™ and that he should not be concerned about them,

The suit argues that the utility is liable for negligence,
lossof property value, emotional distress, nuisance, frand-
ulentconcealmentof itsknowledge of EMF risks and strict
liability. In addition, the Allens are seeking an injunction
10 stop the operation of the line.

including the allegation that the Zuidemas® suit was not filed
until after the statute of limitations expired for several of the
counts, According to the utility, Judge Ben Hamerick will rule
on the motion on August 23 without hearing oral argnments
from either side.

An SDG&E spokesman would not discuss the specifics of
the suit. Butin a telephone interview, John Dawsey, a senior en-
vironmental analyst with the utility, said that EMF biological
effects are a “bona fide scientific issue,” adding that nothing in -
the scientific literature would support the type of claim made by
the Zuidemas.

John Britton of SDG&E’s public relations office said that
more than half of the calls and letters he receives about EMFs
are concerned with property values.
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Ausitralia and U.K. To Begin
Major Childhood Epi Studies

Researchers in Australia and in the UK. will soon start
large-scale epidemiological studies on the possiblelink between
power line electromagnetic fields (EMFs) and childhood cancer,

In Austratia, Dr. Michael Repacholi of the Royal Adelaide
Hospital will coordinate a study for the Australian Radiation
Laboratory in Yallambie. The study will include 500-1,000
cases of all types of childhood cancer, with special emphasis on
brain tumors and feukemia, Repacholi told Microwave News.

TheElectricity Commission of New South Wales will sponsor
the study, which is expected to cost $1.5 million (Aus.}—about
$1.2 million U.S.—and to take three to five years to complete.

*“Thiseffort is a response to the Gibbs inquiry’s recommen-
dation for moreresearch,” Repacholi said. InFebruary, Sir Har-
1y Gibbs, a former High Court Chief Justice, concluded that the
link between EMFs and health effects is inconclusive but recom-
mended prudent avoidance and more research (see MWN, M/191).

In the UK., the Coordinating Committee on Cancer Re-
search, based in London, is developing its own childhood
cancer-EMF epidemiological study, according to Dr., Brian
Maddock of The National Grid Co. This study “is still in the
planning stages,” Maddock told Microwave News.

The National Grid Co., which operates the transmission
linesinthe UK. and isbased in Leatherhead, will assist with the
study's magnetic field measurements, and the National Radio-
logical Protection Board will play atechnical role, Maddock said.

Inanepidemioclogical study published inlate 1590, Dr. A.D.
Clayden and coworkers at the U.K.’s University of Leeds re-
poried finding no association between EMFs and childhood
cancer, though the exposures were extremely low—below (.1
mG (sce MWN, J/F91),

HIGHLIGHTS

State and Local EMF Actions:
Recent Developments

Connecticut...Senate Majority Leader Comelius O'Leary’s SB
633, mandating that public utilities contribute $150,040 to the
state’s EMF Task Force, passed both branches of the legislature
and was signed into law by Governor Lowell Weicker on June
25. The funds will be used to hire experts to develop a policy of
prudent avoidance and for an EMF literature review to set state
research priorities (see MWN, M/J91). The task force must sub-
mit an interim report to the legislature by February 1, 1992,

Oregon...The House of Representatives and the Sensi= approved
Senator Grattan Kerans's SB 861 by votes of 57-1 and 21-0, re-
spectively, and Governor Barbara Roberts signed it on July 11,
The bill requires the state’s Energy Facility Siting Council to
form acommittezof representatives from the public, ntilities and
government to monitor EMF research and to report back to the
council and to the legislature (see MWN, M/J91). The law will
take effect on September 29,

Rhode Island...The proposed statewide three-year moratorium
on construction of transmission lines above §0 XV, introduced
by Rep. Steve Herandez (H-5016) and by Senator Michael
Lenihan (§-26), passed 74-1 in the House of Representatives,
but was tabled by the Senate, Despite this sethack, the bill *prob-
ably had the support to pass the Senate if ithad come to & vote,”
Hernandez told Microwave News. He said that the bill will bere-
introduced in the nextlegislative session, which starts in Jarmary,
On Tuly 2, Governor Bruce Sundlun announced that anewly ap- |
pointed EMF task force, chaired by Scott Wolf, an aide to the
govemor, will consider the moratorium. Meanwhile, RI Superi-
or Court Judge Patricia Hurst has stayed her decision to ullify a
{ecal power line moratorium in East Greenwich, and the case will
be heard by the state Supreme Court, Until the high courtruling,
which is not expected until next year, the Narragansett Electric
Company will be forced to delay construction of the East Green-
wich portion of arew 115 kV line, a company spokesman told
Microwave News. (See also MWN, N/D90, I/F91 and M/J91.)

SAB Panel Calls for Rewrite of EPA EMF-Cancer Report

TheEnvironmental Protection Agency's(EPA) draftreport
on cancer and electromagnetic ficlds (EMFs) has “serious defi-
ciencies and should be rewritten,” an EPA Science Advisory
Board (SAB) panel has recommended. At the same time, the
panel members issued a unanimous statement that the question
of EMF biological effects is “important and exceptionally
challenging.”

Asexpected, the membersofthe SAB’sNon-Tonizing EMF
Subcommittee asked EPA to tone down its conclusion that
EMFs are a “possible, but not proven, cause of cancer in hu-
mans,” Instead, they counseled that, “Currently available infor-
mationisinsufficient toconclude that [EMFs] are carcinogenic.”

By the end of its third—and final—meeting, held July 23-
25 in Crystal City, VA (outside of Washington, DC), the SAB
panelhad completed itsreview of EPA s draftreport, Evaluation
of the Potential Carcinogenicity of Electromagnetic Fields, for EPA

Administrator William Reilly. Previous meetings were held in
January and April (see MWN, J/F91 and M/I91).

EPA’s Dr, Robert McGaughy, the principal author of the
EPA cancer report, called the panel’s advice “comprehensive
and very authoritative,” In an interview, he said that, “We're
really pretty much in agreement with their evaluation.” EPA
sources told Microwave News that rewriting the report could
take up to a year.

‘While the panel paid the most attention to power frequency
EMFs, the members issued a special waming onradiofrequency
and microwave (RE/MW) radiation “hazards,” recommending
that EPA resume work on its stalled RF/MW exposure guide-
lines (see MWN, 5/088 and box on p.B).

Among the other conclusions reached by the panel were:
= Thecarcinogenicity of EMFsshould notbe classified using the
system devised for chemicals because of “majoruncertainties.”
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= “There is insufficient information to desigmate specific values
of magnetic field strength that may behazardous to human health.”
= “The epidemiological evidence is suggestive of an association
between surrogate measurements of magnetic field exposure
and certain cancer outcomes.” But the Iack of clear exposure in-
formation and of an understanding of key exposure parameters
combined with a limited understanding of potential mecha-
nisms *“weakens the inference of cancer causality from these
associations.”

= The incidence of cancer may be affected by non-mutagenic
agents which do not interfere directly with DNA—forexample,
hormone imbalancescaused by disruptions in the pineal gland’s
melatonin cycle (see MW, JfAS0).

= “If efiects on living systems at lower fields do occur, the as-
sumptions leading to estimmations of physical constraints for ef-

fects on isolated smali spherical cells...may not be applicable to
largercells orcell systems such as neurons or neuronal networks.”
Several panel members raised other concerns:

« Dr. Genevieve Matanoski of Johns Hopkins University in
Baltimore, MD, the chair of the panel, noted that EPA should
have integrated the human epidemiological data and the biolog-
ical data to reach general inferences about EMF risks,

= Dr. Bary Wilson of the Battelle Pacific Northwest Lab in Rich-
land, WA, emphasized the importance of exposure parameters
such astransients and time-varying ficlds, agning that the issue
should be brought directly to the attention of the EPA adminis-
trator and not be buried in the report.

» Prompted by the public testimony, Dr, Nan Laird of the Har-
vard University Scheolof Public Healthin Boston, MA, pointed
out that neither the subcoramitice report nor EPA’s research

23-25 meeting.

Currently available information is insufficient to conclude that
[EMFs] are carcinogenic. Human epidemiologic datareport an as-
sociation between surrogates for [EMF] exposure and an increased
ncidence of some types of cancer, but the conclusion of causality
is currently inappropriate becanse of limited evidence of an expo-
sure-response relationship and the lack of a clear understanding of
biologic plausibility....

Some of the in vitro and in vivo data on unmodulated RF have
suggested the existence of mechanisms by which human health
effects, but not carcinogenicity, may be inferred. Both unmodulat-
ed and ELF-modulated RF fields of sufficient intensity can giverise
to thermal effects. Non-thermat biological effects also have been
reported in animals exposed to RF fields. It is well established that
in vitro and in vivo experiments on ELF have shown non-thermal
biologic effects at fields of moderate intensity and there are sugges-
tive effects at lower levels. Furthermore, ELF-modulated RF fields
assumed to be non-thermal can produce many of the biological
effects of ELF fields alone. Hypothetical constructs relating ob-
served biological effects to possible health effects (specifically,
increased cancer risk) have been delineated. However, there are at
present insufficient data on many of the critical steps in the linkage
to infer causality on the basis of animal or cellular data....

[Tthe EPA has not evaluated how the findings on biological
effects and non-ionizing field and tissue interaction mechanisms
relate to the interpretation of human studies. The strength of epi-
demiologic data depends on identification of supporting evidence
from in vitro and in vivo data. This has not been developed in the
1eport. The critiques of studies of biological effects are contained
in the discussions of the several chapters....

The heading of chapter 5, Supporting Evidence of Carcinoge-
nicity, is inappropriate. The interpretation of the biological effects
in the in vitro systems as presented by the report does not make a
case for carcinogenicity. Specific individual experiments need
critical review....

Non-jonizing [EMFs] should not be classified together under
the EPA’s chemical carcinogenesis system because of present
major uncertainties. These involve anincomplete understanding of
which aspects of field—tissue interactions give rise to bivlogical ef-
fects. Properties of the various [EMFs] such as phase angle, polar-
ization, transients and frequency range may contribute to different

SAB Conclusions and Recommendations on EPA’s EMF—-Cancer Report
The SAB's EMF panel isfinalizing its critigue of EPA's EMF~cancer report, The following excerpts include revisions made af the July

biologic effects. For these reasons, the use of the EPA"s classifica-
tion scheme at this time would be inappropriate and confusing....

There is nsufficient information to designate specific values of
magnetic field strength that may be hazardous to human health for
two reasons. a) There is insufficient evidence from the human
epidemiology data and from animal/cell experiments to establish
unequivocal canse-and-effect relationships between low frequency
EMF exposure and human health effects and cancer. b The precise
nature of the environmental low frequency EMFs potentially re-
lated to human disease remains to be elucidated. In addition to field
strength, parameters such as the ime-varying nature of the magnet-
ic fields and the refevant timefexposure parameters need to be
determined.

The subcommitiee also wishes to express two specific policy

recommendations that in its view follow inescapably from the
scientific recommendations....:
Policy Recommendation No.I : The subcommittee is unanimous in
its belief that the question of [EMF] effects on biological systems
is important and exceptionally challenging; and that the subcom-
mittee’s advice to the EPA should be that the report should be rewrit-
tenby EPA, and then rereviewed by the Science Advisory Board.
Policy Recommendation No.2: EPA should complete its efforts
with regard to RF [EMFs] (including [MWs]) and issue exposure
guidelines independent of present issues pertaining to lower fre-
quencies. The current EPA report inadvertently leads even the
careful reader to conclude that the potentinl carcinogenicity of
[EMFs] of ELF {i.e., power line) frequencies is the only—or at least
the principal—subject of concern with regard to non-ionizing
fields. Such a conclusion would reinforce the skewed and some-
what sensationalized picture presented to the public in recent years
by the news media and government agencies responding to this
publicity. The report should therefore declare explicitly that the
attention given to non-ionizing {EMFs] derives in the first place
from long-standing concem over the hazards of RF (including
[MWT]) radiation. EPA has expended substantial resources on the
study of such radiation over a period dating back to the EPA’s
inception, and EPA should complete its efforts directed toward the
issuance of RF exposure guidelines. RF fields present long-kaown
and well-understood hazards against which users and the general
public must be warned and protected,
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Childhood Brain Tumor Clusier
in West Virginia

Five children living near a 345 kV transmission line
have develaped brain cancer in the last two years, accord-
ing to Dr. Martha Gelderman, a family practitioner in
Union, WV. Inapresentation to the SAB panel, she plead-
ed for assistance. “We have nowhere to tumn for help,” she
said.

Gelderman said that the five cases occurred in a rural
school district serving 1,000 children, SAB panel Chair
Dr. Genevieve Matanoski, an epidemiologist, called the
numbers “overwhelming.”

People are staying home at night reading the EPA
EMF-cancer report looking for answers instead of watch-
ing television, Gelderman told the panel. “They're afraid
for their children,” she said. She urged the subcommitiee
tohelp*humanize” thereportand called for aclearinghonse
where average citizens could get accurate information.

Dr. Gayle Sharp, also from Union, told Microwave
News that there are transformers outside of every home in
the rural area and that there are three transformers within
50 feet of the home of a 12-year-old girl whorecently died
of brain cancer. Sharp added that the community is trying
to stop a proposed 765 kV line.

A growing number of studies have linked EMF expo-
sures at home and at work to the development of brain
umors (see MWN, M/AS0),

agenda adequately address the public’s concerns. She argued
that it is “irresponsible” to say that there is something o inves-
tigate without providing guidance. Many panelists agreed that
EPA. shouldissueacitizen’s guide on EMF risks. In astatement,
John Rice and Sandy Travis of Annapolis, MD, who had blocked
the expansion of an electrical substation, noted that EPA s draft
report was essentially the only guidance they had.
« Matanoski and Dr, Charles Susskind of the University of
California, Berkeley, both spoke in favor of a government-
coordinated national research program. “You're not going 1o
solve the problems of public perceptions until you put the re-
search into the hands of the National Instinstes of Health,”
Matanoski said. Susskind pointed out, “It would be far better for
this work to be coordinated by a government agency such as the
National Institute of Environmental Health Sciences.”
Neartheend of the meeting, some panelistsexpressed reser-
vationsabout theprospectof the Health Effects Institute’s (HED
proposed public-private research effort (see pp.3 and 5). “HEI
has absolutely inadequate experience and credentials” in EMF
research, Bary Wilson said. Susskind noted that HEI’soverhead
costs would take a “substantial bite” out of the research budget.,
In an attempt to aflay these concerns, HEI's Dr. Andrew
Sivak stated that HEI's strength lies in its ability to “bring
together and work with key people in the field” rather than “in
our knowledge and experience.” He said that the institute’s

overhead is about 14% (see p.5).

Speaking in support of HEL, panelist Dr. Granger Morgan
of Camegie Mellon University in Pittsburgh, PA, argued that
EPA has had “extraordinary difficulty” in sustaining its re-
search efforts, and that HEI would provide a “buffer” enabling
the agency toengage in long-term research. He noted, however,
that he would not want the HEI project to divert funds from
existing federal EMF programs. “I will be very unhappy about
that outcome,” he said.

The last panel meeting, originally scheduled for September
0-10, has been canceled. Although some of the revisions were
not finalized, the panel will complete its work by mail. (Fora
complete list of the members, see MWN, M/191.)

The SABRadiation Advisory Committee (RAC), thepanel’s
parent gronp, will consider the panel’s report at a September 20
meeting. Ifthe RAC givesitsapproval, the SAB executivecom-
mittee will review the report at its October 29-30 meeting.

SAB Panel Critical of EPA’s
EMF Research Strategy

The Environmental Protection Agency’s (EPA) plan for
research on electromagnetic field (EMF) effects drew a barrage
of criticism when it was released to members of the agency’s
Science Advisory Board (SAB) EMF panelata July 23-25 pub-
lic meeting in Crystal City, VA.

The report, A Research Strategy for Electric and Magnetic
Fields: Research Needs and Priorities, lists 32 specific recom-
mendations for future studies. It was prepared at the request of
EPA Administrator William Reilly by a working group under
the direction of Dr. Joe Elder of EPA’ s Heailth Effects Research
Laboratory in Research Triangle Park, NC. The strategy was in-
tended as a companion to the EPA EMF-—cancer report, which
is being reviewed by the SAB panel (see p.7).

EPA assigned the highest priorities to research on cancer,
biophysical mechanisms of interaction and exposure assess-
ment. Studies of reproductive and developmental effectsas well
as of nervous system effects were labeled as “medium” priori-
ties, with research on immune system effects and control tech-
nology as “low™ priorities.

Many of the SAB panelists argued that the research recom-
mendations are too sweeping and lack focus. “It’s not a useful
document,” said Dr, Richard Wilson of Harvard University in
Cambridge, MA. “1 think the only thing missing is lower back
pain,” commented Dr. Kelly Clifton of the University of Wis-
consin, Madison.

The panel members charged that EPA has failed to explain
how the research would be done. “While the document as it
stands is not a work plan, the broad implementation of EPA's
research agenda should be delineated,” said Dr. Karim Ahmed
of Princeton, NJ. *“They must address implementation,” agreed
Dr. Genevieve Matanoski of Johns Hopkins University in Bal-
timore, MD, the chair of the SAB panel.

Anumberof the SAB panelists asked why EPA has notbeen
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more explicit about its role and that of the Health Effects
Institute (HEI) (see pp.3 and 5). “Who is intended to do the
research?” asked Dr. Mary Ellen O’Connor of the University of
Tulsa, OK, noting that, “EPA has no [EMF] research program.”
Dr. Charles Susskind of the University of California, Berkeley,
wondered aloud why the draft says nothing about implementa-
tion when it was clear that “considerable thought [had] already
{been] given to it at EPA.”

Dr. Ken Sexton, the director of EPA’s Office of Health
Research, tried to defuse the criticism by suggesting an alterna-
tive title for the report: A Research Domain for [EMFs]: Re-
search for Health Effects from an EPA Perspective. He later
explained that, **We made a serious mistake by not clarifying
that the nature of the docoment had changed during the [devel-
opment] process.” He said that “no decision has yetbeen made™
as to whether EPA or some other organization, such as HEI,
would do the research,

Many senior EPA officials clearly see the research report as
controversial. In a June 26 presentation on the EPA strategy at
the Bicelectromagnetics Society meetingin Salt Lake City, UT,
portions of Elder’s slides were deleted, even though the report
had already been printed and was ready for distribution.

Susskind, who was a member of a previous SAB panel on
radiofrequency and microwave (RE/MW) radiation health ef-
fects, observed that that panel had also assembled a research
strategy in 1984 (see MWN, J/F84). “Wehaven'theard anything
since then—1I wish you good Juck with your current steategy,”
he told Sexton in Crystal City.

Dr. Granger Morgan of Camegie Mellon University in
Pittsburgh, PA, called the draft “‘a C- effort that could be edited
fat best] into a C+.” He recommended that, “The document
needs to place a greater emphasis on the importance of develop-
ing a basic scientific understanding [of EMF interactions].” Dr.
Clark Heath of the American Cancer Society in Atlanta, GA,
also argued that EPA should emphasize “the more fundamental
and far-reaching need of furthering our basic understanding of
biologic effects and mechanisms. Without such basic knowl-
edge, research regarding cancer risks and exposure parameters
is likely to remain shallow.”

The report addresses EMFs up to 500 kHz: “Although ex-
posure to EMFs at frequencies above [S00 kHz] is also a health
concern, the lower range is emphasized becauss of the height-
ened concern for possible health effects from exposure to 60 Hz
EMFs from power lines and to commonly used devices in the
horme and workplace....” EPA states that the draft report comes
in response to “widespread media attention” and “public and
private concems.”

Some of the research priorities listed by EPA are;

= Evaluation of confounding factors which may distort the EMF—
health effects association suggested in epidemiclogical studies.
« Examination of populations exposed to other than electric power
frequency (50/60 Hz) EMFs.

» Animal research to determine whether EMFs can induce cancer.

» Studies of EMF effects on the behavior of laboratory animals,
emphasizing Iearned tasks and drug interactions.

= Confirmation of EMF effects on imtmume response in vitro.

* Analysis of EMF interactions {o determine whether biological
effects are due to currents induced by time-varying magnetic
fields, and whether currents induced by electric fields have cate-
gorically different effects than those produced by magnetic fields.

+ Development of models of possible mechanisms of interaction,
mcluding evaluation of exposure characteristics reported to have
therapeutic action in biological systems.

+Identification of sources of electric and magnetic feld exposures.

« Training of individuals responsible for field measurements and
the development of measurement protocols.

» Three-dimensional maps to characterize EMFs from residential
appliances and industrial equipment.
» New materials to shield magnetic fields and mitigate exposures.

Canada Issues RF/MW
Exposure Standard

The Canadian government has published its revised limits
for occupational and public exposures to radiofrequency and
microwave (RE/MW) radiation in the 10 kHz-300 GHz range.
The standard includes limits for contact currents for frequencies
between 10 kHz and 30 MHz.

Likethe 1982 American National Standards Institute (ANST)
REMW guidelines, the Canadian exposure limits change as a
function of frequency—forming the now common “wellshape.”
For workers, the strictest imit is 1 mW/cm? from 30-300 MHz,
rising to S mW/cm? at 1.5 GHz and above. At the lower frequen-
cies 10 kHz—-1 MHz, the electric and magnetic field limits are
600 V/m and 4.9 A/m, respectively. For the general public,
maximum power density limits are five times lower—200 yW/
em?from 30-300 MHz and 1 mW/cm? from 1.5-300 GHz. At 10
kHz-1 MHz, the limits are 280 V/m and 2.19 A/m.

The maximum allowable contact currents are, for cccupa-
tional exposures, 400f mA for 10 kHz-100 ki1z and 40 mA for
100 kHz-30 MHz and, for the general public, 150f mA and 15
mA in the two frequency ranges, respectively, where f repre-
sents frequency in MHz.

Portable transmittersoperating below 1 GHz with an output
power of seven watts or less are exempt from the limits.

The standard has been simplified since it was first proposed
in 1987 (see MWN, §/087 and N/D8T). For instance, there are
now fewer frequency ranges~but the safety levels are essen-
tially the same, according to Dr. Maria Stuchly, who developed
the standard for Health and Welfare Canada,

The new standard is intended for use by federal agencies.
But David Charron of the Ontario Ministry of Labor’s Radiation
Protection Service iold Microwave Newsthat several provincial
governments may also adopt it,

Limits of Expostre lo Radiofrequency Fields at Frequen-
ciesfrom 10 kHz-300 GHz (Safety Code 6)is available for $4.95
{Cdn), $5.95(U.S.) from: Canada Communication Group-Pub-
lishing, Ottawa, Ontario K1A 089, Canada, (613} 956-4802.
The catalog number is H46-2/90-160E.

10

MICROWAVE NEWS JulylAugust 1991



FROM THE FIELD

Medical Microwaves in Yugoslavia

The 15t International Scientific Meeting: Microwaves in Medicine *01 was held April 8-11 in Belgrade, Yugoslavia. The conference was
conceived by the Yugoslav chapter of the Institute of Electrical and Electronics Engineers' (IEEE) Microwave Theory and Techniques Society
(MTT-S) and organized jointly by the MTT-S, the Scientific Committee of Serbia and the Institute of Microwave Techniques and Electronics
(IMTEL), based in Belgrade. The following report was prepared for Microwave News by IMTEL's Branka Jokanovic, Dr. Stanislaw Szmigielski
of the Center for Radiobiology and Radiation Safety in Warsaw, Poland, and Professor Roberto De Leo of the University of Ancona, ltaly. A limited
rnumber of copies of the 304-page conference proceedings are available for $65.00 (U .S.) each from: Branka Jokanovic, IMTEL, Bulevar Lenjina
1656, 11070 Belgrade, Yugoslavia, (38+11) 135420, Fax: (38+11) 138928, See also p.14 for details of a conference on millimeter waves in

medicine to be held in Moscow in September.

About 100 participants from Belgium, Bulgaria, Czechoslovakia,
Hungary, Italy, Japan, Poland, South Africa, the U.S,, the US.S.R.
and Yugoslavia attended the conference, which featured five invited
presentations and 42 papers. There were sessions on medical applica-
tions of microwaves, dosimetry and instrumentatior, biological ef-
fects, health hazards and safety standards and the use of polarized
light. The meeting also included a roundtable discussion of electro-
magnetic compatibility techniques led by Professor De Leo, and are-
view of potential medical applications of printed antermas led by Pro-
fessor Aleksandar Nesic of IMTEL. The last two sessions were made
possible by the Italian Embassy in Belgrade and mark the first step
toward greater cooperation between Italy and Yugoslavia in this area,

An invited paper, “Microwave Acupuncture as Stimulus for the
Interaction Between Electromagnetic Fields (EMFs) and the Nervous
System,” by Professor Andre Vander Vorstof the Catholic University
of Louvain in Louvain-la-Neuve, Belgium, as well as a series of
papers from the U.S.5.R., described the use of millimeter waves (40-
80 GHz) to stimulate acupuncture points,  technique based on tra-
ditional Chinese medicine. According to Mikhail Golant and Vera
Nadejeva from RPA “Istok” in Moscow, this form of acupuncture is
widely used in the U.5.5.R., where 40,000 patients with conditions
ranging from stomach polyps, ducdenal ulcers, arterial hypertension
and angina pectotis to traumas and advanced neoplasms have been
treated using commerciglly available devices. Despite the excellent
results claimed by the Russian researchers, this form of nonconven-
tional therapy cannot be evaluated in terms of modemn medicine,
because, according to Drs. Yuri Kholodov and Natalia Lebedeva of
the Institute of Higher Nervous Activity and Neurophysiology at the
U.S.S.R. Academy of Sciences in Moscow, there are presently no
accepted mechanisms of interaction between millimeter waves and
the central nervous system.

Yugoslav, Czech and South African engineers have developed
several interesting devices using microwave energy. For instance, Dr.
B. Downing of the University of Cape Town, South Africa, has
designed a low-cost microwave system, operating at 245 GHz, for
deactivating HIV—the virus associated with AIDS—in breast milk
collected to feed premature newborns. And Dr. Slobodan Manolaand
coworkers at the Institute of Physics in Belgrade presented a way of
using microwave-induced low-energy gas plasmas to sterilize medi-
cal instruments and plastic items at 75-80° C.

Professor Paul Walinsky of the Department of Medicine at
Thomas Jefferson University Hospital in Philadelphia, PA, reported
that microwave balloon angioplasty of the coronary and peripheral
blood vessels is a promising form of therapy for atherosclerotic
vascular disease. In his invited talk, he concluded that microwave
angioplasty is more effective than conventional angioplasty in main-
taining vascular patency in the presence of thrombus.

The treatment of an enlarged prostate using microwave hyper-
thermia was addressed by Dr, Hyder Arastu and agsociates at the Al-
bert Einstein Medical Center in Philadelphia, PA, in their invited
lecture, “The Efficacy of Transurethral Interstitinl Microwave Hyper-
thermia in the Management of Benign Prostatic Hyperplasia [BPH],”

and by Dr. Bronislaw Stawarz and colleagues at the MMA Postgrad-
uate Medical School in Warsaw, Poland, in & paper on the treatment
of BPH with intrarectal and intraurethral microwave applicators, The
two presentations indicated that intranrethral microwave hyperther-
mia in advanced BPH is an efficient and safe alternative to surgery.

With respect to microwave hyperthermia, Dr. Branko Kolundzija
of the University of Belgrade, Yugoslavia, presented a mathematical
model for plotting energy deposition and temperature distributions,
and Drs. Yoshio Nikawa and Fumiaki Okada of Japan's National
Defense Academy in Yokosuka described aninnovative applicator. In
addition, Dr. Evgent Khiztmyak of the Institute of Cell Biophysics of
the U.5.5.R. Academy of Sciences in Pushchino and a group led by
Professor Fernando Bardati of the University of Rome, Italy, de-
seribed non-invasive techniques to map heating during hyperthermia.
The dielectric properties of biological tissues were described from a
theoretical point of view by Dr. Salvatore Caorsi and coworkers at the
University of Genoa, Italy, and from an experimental point of view by
IMTEL’s Dr. Veljko Napijalo and Branka Jokanovic,

In a series of three papers, Dr. Zdravko Stojanovic of the Institute
of Aviation Medicine in Belgrade, Drs. Zoran and Milan Djordjevic
of the Pacemaker Center at the University Chinical Center in Belgrade
and Dr. Zdravko Kelecevic, also of the Institute of Aviation Medicine,
described their work on microwave-induced health effects and protec-
tive clothing. Stojenovic, a medical doctor, presented the results of &
chinical study of 253 radar operators which showed a higher incidence
of irregularities in the lymphocytes and the nervous systems of work-
ers chronically exposed to microwaves.

In a review of the possible link between EMFs and cancer, Dr.
Stanislaw Szmigielski concluded that EMFs should be classified as
“possible” carcinogens.

Dr. Zlatko Koren of the Department of Electrical Engineering at
the University of Zagreb, Yugoslavia, recently received a grant of 3.4
million ECU [European Currency Units—approximately $4 million,
U.S.] from the Committee of Science and Technology of the European
Community to coordinate bicelectromagnetic research in European
countries and to establish common safety standards for all European
countries. The research project is expected to take four years, begin-
ning with a series of workshops to plan for international cooperation
in epidemiclogical, medical and experimental studies related to the
biolagical effects of non-ionizing radiation. Prospective epidemio-
logical studies of cancer morbidity, as well as medical examinations
of personnel occupationally exposed to radiofrequency and micro-
wave radiation, are being planned for this effort.

The Belgrade meeting, the first conference on microwave appli-
cations in medicine, was an opportunity to introduce recent develop-
ments in this field. The organizers hope that it will stimulate further
research, particularly because this field is potentially one of the most
important for nonsnilitary uses of microwave technology.

The 2nd International Scientific Meeting: Microwaves in Medi-
cing '93 will be held in Ttaly. Those interested in attending should
contact Professor Roberto De Leo, University of Ancona, Via Brecce
Bianche, 60131 Ancong, Italy, Fax: (39+071) 2204 835,
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EMF-Chemical Synergy (continuedfromp.1)

cancer promotion hypothesis.

“The study is important and interesting and could be very
significant,” Dr. Leonard Sagan told Microwave News after the
BEMS meeting. Sagan, the program manager for radiation stud-
ies at the Electric Power Research Institute (EPRI) in Falo Alto,
CA, said thathe was reluctant to offer a detailed opinion, given
that the results are preliminary and that the numaber of animals
involved was small,

*““This copromotion study is potentially highly significant,”
observed Dr. Craig Byus of the University of California, River-
side, who is 2 member of the Environmental Protection Agen-
cy’s (EPA) Science Advisory Board (SAB) panel thatisreview-
ing EPA’s EMF cancer assessment (see p.7). Byus added that,
“It may be that you can see the EMF effect more clearly in the
copromotion model than through straight promotion—both
approaches should continue tobe pursued.” Dr. Bary Wilson of
the Battelle Lab in Richland, WA, another SAB panelist,
agreed: “If this study continues to be positive, it will change the
playing field.”

Synergy between chemicals and ELF EMFs has been the
subjectofincreasing attention over the lastfew years, Inarecent
review paper on experiments with both ELF EMFs and ELF-
modulated microwaves, Dr. Ross Adey, in whose lab Cain
warks, noted that, “Bioelectromagnetic research reveals clear
evidence of joint actions at cell membranes of chemical cancer
promoters and environmental [EMFESs]. The union of these two
disciplines has resulted in the firstmajor new approach to tumor
formation in 75 years” (see MWN, N/DS0),

McLean and Stuchly, in collaboration with Dr. Ronald
Mitchel of Atomic Enerpgy of Canada in Chalk River, Ontario,
painted the skin of 96 female mice with DMBA, aknown cancer
initiating agent, and soon afterwards treated 48 of them with 0.3
pg TPA and the other 48 with the TPA and a 20 G, 60 Hz
magnetic field. The TPA was applied once a week and the field
was turned on for six hours a day, five days a week. After 17
weeks, there were more than three times as many mice with tu-
mors—astatistically significant increase—arnong those exposed
t0 the TPA-maguetic field combination than in the mice only
treated with TPA. There was a similar and equally significant
increase in the number of tumors per mouse. The exposures are
continuing—"Tt is still too early to say what the actual findings
will be,” Stuchly said in an interview at the BEMS meeting.

Indeed, as Microwave News goes to press, Stuchly reports
that, after 23 weeks of exposure, the mice only exposed to TPA
had developed more tumorsand that the differences between the
two groups wererolonger statistically significant, Nevertheless,
the number of mice with tumors and the number of tumors per
mouse were stil higherin the TPA-EMF-exposed group. “Ttap-
pears that the field accelerates the mmor development process,”
Stuchly said in late July. She also noted that there was consid-
erable variation in the nomber of tumors per animal, “Some
mice had only one tumor, while others had up to 20,” she said.

In a previous study, the Canadian team exposed mice to the
60Hz magnetic field without TPA, after using DMBA. to initiate
cancer, but found no change in tumor development. Those re~

sults have been accepted for publication in a future issue of
Bivelectromagnetics. Similar stdies in Sweden by Dr. Bo
Holmberg and coworkers at the National Institute of Occupa-
tional Health in Solna have also failed to show a promotional
effect of a 50 Hz magnetic field—without TPA—in the devel-
opment of skin cancer in mice.

“T"1i breathe easier when our study isreplicated both in our
jab and in another lab,” McLean said. Indeed, the Health and
Welfare team isnot waiting for the experiment to be completed
before planning a new set of exposures. McLean and Stuchty
said that they will begin repeating the smdy in September and
plan future experiments with lower exposures-—5 G and/for 10
(G—in an effort to determine a dose-response relationship, “If
the effectisreal, we must know where the threshold for the mag-
netic field effect is,” Stuchly said, adding that she would also
like to test the response of the mice exposed 10 an intermittent
field—for instance, one that turns on or off every 15 minutes.

The Canadian researchers are also investigating the mice’s
immune response as part of the same study. These results were
notready for release at the BEMS meeting. In their earliersiudy,
they showed a statistically significant decrease in natural killer
(NK) cell activity among mice exposed to TPA and 60 Hz fields.
Those findings suggest that “the magnetic field may affect
tumor growth by suppressing an immune surveillance system
(NK cell activity} that would otherwise prevent or retard the
growth of some tumor or leukemiza cells.”

Dr. Stanislaw Szmigielski of the Center for Radloblology
and Radigtion Safety in Warsaw, Poland, previonsly reported
synergistic effects between microwave radiation and benzopy-
rene on the development of skin tumors in mice (see MWN,
My81 and J/A82).

Cain’s cellular findings paralle! the Canadian animal re-
sults: The magnetic field enhanced the action of the TPA. Cain
used a co-culture of two different cel types: C3H10T1/2 fibro-
blasts and mutant cells—offspring of the fibroblasts that had
been transformed by UV radiation. When these two cell types
are grown together in the same dish, they coexist asa monolay-
er, butin the presence of TPA the harmony islostand the cancer
cells grow on top of one another. “Essentiatly, the parent cells
keep the davghtersin line,” Cain explained to Microwave News,
“When you add TPA, the daughter cancer cells pile up.” Cain
found that the number of cancer cells doubled when the co-
culturewasexposed toboth TPA anda 1 G, 60 Hzmagnetic ficld
for one hour every six hours, every day for four weeks—as
compared to TPA exposure alone,

Both Cain and Stuchly agreed that their findings are com-
plementary. “They aretwopieces of the same puzzle,” Camsaid.
“They point in the same direction,” Stachly concurred.

In a series of experiments, Drs. Elizabeth Balcer-Kubiczek
and George Harrison of the University of Maryland School of
Medicine in Baltimore have shown that ELF-modulated micro-
waves and chemicals can initiate cancer in normal cells (sce MWN,
J/ARY). “These new co-promotion results coupled with those
from our Iab indicate that the carcinogenicity of EMFs must be
taken very seriously,” Balcer-Kubiczek told Microwave News.
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Apnea Monitors Vuinerable to EMI (continued from p.1)

and Cory Davis of Corpus Christi, TX, sued Aequitron Medical,
Inc., of Minneapolis, MN, after their infant son died—an
Aequitron Model 8200 monitor had failed to wam them that the
child had stopped breathing. The terms of the March 1950 out-
of-court settlement were not disclosed.

*“The lawsuit contended that EMI was a major factor in the
failure of the monitor and that the manufacturer failed to ade-
quately warn of any potential problem,” Cage Wavell, the
Davises’ Corpus Christi-based attomey, told Microwave News.
The family lived inan apartment building several miles from the
Corpus Christi Naval Air Station, Wavell noted, however, that
in the absance of detailed measurements, EMI from household
appliances, particularly an electric fan near the infant’s bed,
could not be discounted.

“The company knew for years that the monitors had alarm
problems and that many babies had probably died,” the Davises
toid acongressional subcommittee chaired by Rep. Henry Wax-
man (D-CA) at a November 1989 hearing in Washington, DC.
Depositions from the Davis case indicate that Aequitron knew
of the EMI problem as early as 1983, Wavell said. In the course
of the litigation, the company provided documentation of sev-
eral hundred failures of Aequitron monitors, he said.

A May 1990 GAQG report to the subcommitice, Underre-
porting of Serious Problems with a Home Apnea Monitor
(GAO/PEMD-9G-17), reproduced one Aequitron document
finking the Model 8200 to 68 deaths from 1983 through 1989,
A GAO examination of company records revealed at least two
other allegations of fatalities. Priar to the GAQ investigation,
the company had reported only five deaths associated with the
monitor to the FDA, however.

When contacted by Microwave News, Aequitron refused to
comment other than to say that the Davis suit had been settled,

Apneamonitors measure cardiorespiratory activity through
electrodes attached to a patient’s chest. Laboratory studies and
field surveys of eight models made by four manufacturers
“demonstrated that EMI can cause disruption of apneamonitors
atrelatively low field strengths and at common communication
frequencies,” according to an FDA report, authored by Paul
Ruggera and Eugene O’Bryan, which will be presented at the
Institute of Electrical and Electronics Engineers’ (JEEE) Annu-
al Meeting of the Engineering in Medicine and Biology Society

in late October.

In the lab, the alarm of the most sensitive model failed when
exposed to fields below 0.1 V/m at FM broadcast frequencies
(88-108 MHz}). Other models were found tobe sensitive to very
high frequency (VHF) television signals (54-88 and 174-216
MHz). Every monitor tested registered false breaths and heart-
beats—which could prevent the alarm from sounding—at rel-
atively low field strengths, according to the FDA researchers.

Field tests at 15 sites in Washington, DC, Omaha, NE, and
Portland, OR, generally confirmed the lab results. At one loca-
tion more than a mile from the nearest FM radio transmitter,
withamaximum single signal of 1.7 V/m,erroneousbreathsand
heartbeats were detected by most monilors, they reported.

Based on these results and on RF measurements in several
U.S. cities by the Environmental Protection Agency, the FDA
concluded thata “significant percentage of the U.S. population
livesin areaslikely to experience EMI levels that could interfere
with the most sensitive of these apnea monitors.™ A preliminary
report on the FDA’s findings appeared in the April issue of
Radiological Health Bulletin and in the May issue of Medical
Devices Bulletin, both published by the CDRH.

Though RF broadcast signals are the major focus of con-
cem, an FDA “Safety Alert” titted Important Tips for Apnea
Monitor Users warns that EMFs from electrical appliances or
cellulartelephonescould affect the devices, and thateven “drap-
eries or nugs...can also cause interference with the monitor due
1o static electricity.” _

This fall, the FDA will circulate the third draft of a technical
standard for apnea monitors, which will include an extensive
sectiont on EMI. A final standard is not expected for at least an-
other year, however. Though many manufacturers are already
redesigning or retrofitting their devices to address the problem,
arecall is still possible, aknowledgeable source at the FDA told
Microwave News.

A working group of the International Electrotechnical Com-
mittee proposeda 3 V/m immunity requirement for medical de-
vices from 26 MHz to 1 GHz ina December 1990 draft, Medical
Device Electromagnetic Compatibility Standard.

EMI to medical devices has been the subject of increasing
concern over the last few years (see MWN, §/085, N/D85, M/
J88, 5/088 and M/AQ().

UPDATES

Radiation Confrol Directors..Recent research findings on
ELF EMFs and cancer “must compel the urgent attention of the
radiologrical health community.” This was the warning issued
by Dr. Leonard Solon, whorecently retired as the director of the
New York City Bureau for Radiation Control, 1o participants at
the 23rd Annual Meeting of the Conference of Radiation Con-
trol Program Directors (CRCPD) in Wichita, KS, in mid-May,
In his prepared paper, Solon outlined the research data and
sketched several options for CRCPD members, who tradition-
ally have focused on ionizing radiation. According to another

participant, Ken Barat of the Arizona Radiation Regulatory
Agency in Phoenix, there was agreement among participants at
the meeting’s NIER workshop that, “State radiation programs
need to start dealing with [NIER] health issues.” Ina telephone
interview, Barat explained that NIER is now being handled by
various agencies in different states. “If we don’t get involved,
we're going to get passed by,” he said.

LITIGATION

Waterbed Injury...A Tennessee teenage girl and her parents
claim that “chronic exposure to electrical voliage she received
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UPDATES

from a waterbed heater” caused her serious harm. In a suit filed
on October 1, 1990, Kristen, James and Phyllis Pope charge that
Kristen “suffered from and continues to suffer serious health
problems,” including joint and muscle soreness, discoloration
of the legs, circulation problems and headaches, For an extend-
ed period, she could not walk without assistance. The Popes’
attorney, David Smith of Kinnard & Smith in Nashville, said in
a telephone interview that Kristen showed “dramatic improve-
ment” after she stopped using the waterbed. Electrical engineers
hired by the Popes measured 95-120 V on the waterbed, which
they concluded was caused by the inverted insertion of the pow-
er plug into a wall socket, resulting in “improper polarization.”
The suitcharges that the waterbed heater’s manufacturer, Haku-
to Co. Lid. of Japan, and its subsidiary, Shigma, Inc., of Etk
Grove Village, IL, should have provided polarized plugs or
should have provided a written waming explaining proper in-
sertion of the plug. The Popes are asking $1.25 million in dam-
ages. The trial is scheduled to begin in November.

MEETINGS

EBEA’s First Congress...The European Bicelectromagnetics
Association (EBEA) will hold its first congress January 23-25,
1992, in Brussels, Belgium. Abstracts are due by October 31,
1991, In addition to platform and poster presentations, round-
table discussions on specific topics are planned. Contact: Dr. M.
Hinsenkamp, Hopital Erasme, Service d'Orthopédie-Trauma-
tologie, Route de Lennik, 808, B 1070 Brussels, Belgium,
(32+2) 526-3640.

MM Waves in Moscow...An International Scientific Meeting
on Millimeter Waves of Non-Thermal Intensity in Medicine will
beheld September 24-27 inMoscow, U.S.S.R. According to the
announcement, Soviet researchers will present the results of 20
years of experience in theoretical and experimental research on
non-thermal effects of high frequency radiation “on living
systems of different level[s] of complexity.” For more informa-
tion, contact the meeting’s organizing committee at: Marx
Avenue18,GSP-3,Moscow 103907, U.S.5.R.(7+(95) 2033266.

Guy Festchrift...After 35 years at the University of Washing-
ton, Seattle, Dr, Bill Guy hasretired, and a one-day symposium,
sponsored by the USAF, will be held in his honor at the univer-
sityonOctober26. Guy is bestknown for his work on RF dosim-
etry, bioeffects and standards. Contact: Dorothy Pratt, Bioelec-
tromagnetics Research Lab, RJ-30, University of Washington,
Seattle, WA 98195, (206) 543-1071.

PEOPLE

Dr. Om Gandhi of the University of Utah, Salt Lake City, will
be the new president of the Bioelectromagnetics Society. He
will take over from FDA’s Dr. Mays Swicord next year....Dr.
Allan Frey has replaced Dr. Andrew Marino as president of
the Intemational Society of Bioelectricity, Marino also recently
resigned as the editor of the society’s journal (see MWN, M/
J91). Frey reports that the society may change its name....Greg
Rauch is leaving EPRI's electrical systems division to join Bill
Feero at Electric Research and Management. Rauch will open

a west coast office for the firm in Santa Cruz, CA....Drs, Maria
and Stan Stuchly are moving to the University of Victoria's de-
partment of electrical and computer engincering in British Co-
lumbia, Canada. Stan has left the University of Ottawa and has
taken up residence in Victoria as the department head. Maria
will stay at Health and Welfare Canada until the end of the year
before joining him....There has been a split at Environmental
Research Information (ERI), the New York City consulting
firm that has worked on EMFs for anumber of utilities. William
Bailey has set up Bailey Research Associates with former ERI
staffers Drs. Antonio Sastre, Deborah Weil and Linda Erd-
reich; they will concentrate on EMF issues. Dr. Jonathan
Charry said that ERI will continue to work on risk communi-
cation for corporate clients, but not on EMFs....Dr. Rassell
Carpenter, 89, who studied the effects of microwaves on the
eye, died on July 28 in Williamstown, MA.

RADAR

Radar & Road Safety...A radar complex on the Yorkshire
moorsinthe UK. could cause tmffic accidents onanearby high-
way, according o a report by Tim Witliams of ELMAC Services,
aconsulting firm. Williams measured electric fieldsof upto 30
V/m on a highway at Fylingdales in northern England, close to
a Royal Air Force ballistic missile early wamning system radar,
which operates at a frequency of approximately 400 MHz. Wil-
liamns notes that the peak fields, which are difficult to measure,
may be two or three times higher than the average Ievels. These
peak fields could interfere with electronically controlled vehic-
ular safety systems, such as anti-lock brakes, which are design-
ed to be immune to fields of up to 50 V/m. Measurements taken
on footpaths near the complex also recorded fields of 30 V/m,
which, though well below NRPB and IRPA safety standards,
may expose hikers to “potentially hazardous levels” of RF radi-
ation. The report, issued on June 17, was commissioned by Nu-
clear Free Local Authorities (NFLA), a Manchester-based co-
alition that monitors military activity. NFLA warns that areas
presently not within the radar’s 120° coverage may face a ten-
fold increase in exposure when a 360° phased array radar be-
gins operation at the site in mid-1992. The group plans further
measurements at that time, Fora copy of RAF Fylingdales EMR
Survey, contact: David Bamber, Nuclear Policy and Information
Unit, Town Hall, Manchester M60 2LA, UK., (44+061)234 3244,

More on Police Radar..FDA's Center for Devices and Radio-
logical Health (CDRH} has recommended that “users of police
radar should not place the front surface of the radar unit (the an-
tenna) within 15 cm {6 inches) of any part of the body, while the
unitis transmitting.” In a june 20 letier to Dr, James Lin, chair-
man of the [EEE's Commitice on Man and Radiation {(COMARY),
Dr. Alan Anderson, director of CDRH's Office of Science and
Technology, also advised that, “The FDA knowsof noconvine-
ing evidence of a risk of cancer or other hazards from exposure
to the level and type of microwave radiation produced by police
radar units.” Anderson was responding to Lin's March 19 re-
quest for an advisory opinion because COMAR had received
several inquiries from police departments. Meanwhile, John
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Sweeney, an Agoura Hills, CA, attorney, has filed twonew suits
claiming that police officers Eric Bendure and Leo Hutchisonof
Petaluma, CA, developed cancer after using police radar units
(see MWN, M/A91). Both suits were filed on April 18 inthe U.S.
District Court for California’s Northern District. Sweeney had
previously filed a police radar—cancer suit on March 12, More
litigation may follow, because, according to Ohio Highway
Patrol Trooper Gary Poynter, more than 50 police officers have
reported developing cancer after using radar.
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EMF on the Airwaves,..Perhaps it's coincidence, perhaps it's
synchronicity, but one of the hottest pop bands in the world is
called EMF. In mid-July, the British group’s single, “Unbeliev-
able,” was at the top of the charis, We're not exactly sure what
EMF stands for, but we hear that the “E” is for ecstasy—a
psychedelic drug popularin certain locales—and that the “MF”
stands for something we cannot print here,

Microwave News Bound Editions

Two volumes, 1981-1985 and 1986-1990, are available
for $450.00 each.
For more information, contact: Louis Slesin at (212) 517-2800.

EMF Papers
A clipping service on non-ionizing radiation
Microwave News now offers EMF Papers. Twice amonth,
you can receive press clippings and other bulleting with the
latest newson electromagnetic fields. Only $100.00/month.

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

THE EMDEX I SYSTEM

The Latest in EMF Techmnology

Power-Frequency Magnetic Field Meter
On-Board Computer with CMOS-RAM
Broadband & Harmonic Measurements
0.0 mQ to 3.0 Gauss Range
LINDA Measurement Wheel Opton
for Field vs Distance Recordings
(with future 3-D plots)

Enertech Consultants
300 Orchard City Drive, Suite #132
Camxbell, CA 95008
{(408) 866-7266

Portable Hand-Held Gaussmeter

for DC and AC magnetic field readings from + 100
milligauss to 150.0 kGauss. True RMS readings from
10 Hz to 20 kHz.

Accessaries include a wide selection of precalibrated
Hall probes, battery eliminator/charger and hard vinyl
carrying case — One year warranty.

FAX: (408) 866-7279

Rackdala Stroat
Worcostar, MA 01605 LIS A,
“Tolaphona: {508] 852.3674 / 8533232

ro0: 1.800-562-4638
m NC. Telox: 9102508517IFAX {508) 856-5031

Name: “WALKER SCIF
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CLASSIFIEDS

ELF MAGNETIC FIELD METER
MFG, by COMBINOVA a5, SWEDEN

* Meets Swedish requirements
for accuracy.

° Locates sources 5 to 2000 Hz.

¢ Accurate, rugged, poriable

* Programmable, stores 4000 measurements.

“ERGONOMICS, INC.

PO, BOX 94 « SOUTHAMPTON, PA 1966 # (215) 3575124 / FAX {215) 3647582

Health Effects of Nonionizing Electromagnetic Radiation:
A Current Perspective
Symposium - Wednesday, October 9, 1991
Neumann College Life Center - Aston PA 19014
Sponsored by Neumann College School of Nursing
Newtown Township Environmental Committee - Radiation
For Info: Nenmann NIEMR Program, 3407 West Chester Pike
Newiown Square, PA 19073 (215) 356-6615

Safe VDTs with 0.0 milliGauss {magnetic radiation) as well as
0.0 Volts/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 to mea-
sure power lines, VDTs, TVs. Call George Lechter at (800)
2223003 or {617) 444-7778, or write for literature to Safe Tech-
nologies, Corp., 145 Rosemary St., Needham, MA 02194, The
Safe Monitor has been featured on CNN, NBC and CBS.

~ as a possible health hazard. ELF
! Sense™, our two-componentsys-
T tem, allows you to seek maximum
E fied direction while easily reading ifs
analog meter. Make accurate mea-
surements close to sources such as
electric blankets and VD Ts.
Standard v battery included,
Checks, MO, CCD $2395.00
ExpanTest, inc.™, 232 St. John St.,
#316M, Porfland, ME 04102,
207-871-0224.

MSI-20/25 Magnetic Field Meter:
For measuring ELF MAGNETIC FIELDS

« Accurately measures power frequency ELF flelds

« Reads in milligauss on digital display - from 0.1 mG

» Has versatile fixed/flexible sensor module

« Provides information on harmonic frequencies on AC

wiring circuils, power lines, VDTs, appliances, stc.
» Affordable at $189.95 + $6 p&h. Order from:

Magnetic Sclences international
24258 Channing Way, Box 489 415 486-1024
Berkeley, CA 94704 Fax: 415 644-0504
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HAZARDOUS RADIO FREQUENCY ELECTROMAGNETIC RADIATION

Evaluation, Control, Effects and Standards
Course No. 588DC ~ Qctober 16-18, 1991 in Washington, DC Fee: $940

‘This short course examines the risks of exposure to intense RF fields for humans, sensitive electronics equipment,
ordnance devices, and fuels. It provides broad understanding of the sources of RF electromagnetic fields, their trans-
mission and interaction mechanisms , how to detect and quantify the fields, and how to protect equipment and people
from their effects. The presentation is basically descriptive, with minimal use of mathematics. Examples of actual RF field
surveys, investigation of potential overexposure by hutnans, and typical problem-solving methods are provided.

The course should be especially valuable to members of the medical electronics profession, manufacturers of portable
and hand-held radio equipment, and users of test and industrial electronics equipment in addition to managers, scientists,
physicians, attorneys, engineers, industrial hygienists, environmental specialists, security and law enforcement personnel,
electronic systems planners, and equipment operators in government, industry and academe who need a better working
knowledge of the topic.

Instructors: Dr. Bernhard E. Keiser and Dr. Zory R. Glaser

For complete information, contact Shirley Forlenzo — Continuing Engineering Education Program
(202) 994-8530 or Toll Free (800) 424-9773  FAX: (202) 872-0645

GW is an equal opportundty instinition
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