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Extremely low frequency (ELF) modulated microwave radiation and
chemical promoters can transform cells from a normal to a cancerous state,
according to researchers at the University of Maryland School of Medicine
in Baltimore. Once initiated by microwaves, cells exposed to a chemical
cancer promoter—TPA—grow abnormally, like those cells exposed to a
chemical carcinogen or ionizing radiation.

This new finding supports previous research showing that microwave
radiation can act as a co-carcinogen with chemicals. Epidemiological and
animal exposure studies also have indicated a cancer-microwave link.

Up to now, however, most researchers have believed that non-ionizing
radiation is more likely to be a cancer promoter than an initiator.

In a paper presented at the 11th Annual Meeting of the Bioelectromag-
netics Society, heldin Tucson, AZ, in June, Drs. Elizabeth Balcer-Kubiczek
and George Harrison reported a dose-dependent relationship between a 24-
hour exposure to 2.45 GHz microwaves and cell transformation at specific
absorption rates (SARs) of 0.1-4.4 W/Kg. They found a “possible SAR-
threshold for initiation of transformation” between (1.1 and 1 W/Kg.

The 2.45 GHz microwave source used to expose the cells emits 120
pulses per second, with an 8.3 msec pulse width, corresponding toa 120Hz
moedulation.!

After the conference, Balcer-Kubiczek told Microwave News that
SARsof 0.1 and 4.4 W/Kg correspond to power densities of 0.065 and 2.8
mW/cm2— levels well below current exposure standards, such as the 1982

American National Standards Institute guidelines.
{continued on p.14)

OTA on ELF Hazards:
“Legitimate Reasons for Concern”

“Electric and magnetic fields produced by electric power systems may
posepublic health hazards,” according to areport by the Congressional Of-
fice of Technology Assessment (OTA). The report, which was issued June
19, states that a growing amount of evidence now indicates that, under cer-
tain circumstances, even relatively weak extremely low frequency (ELF)
fields can canse biological changes and that, although the implications are
still unclear, “there are legitimate reasons for concern.”

Distribution lines, electric blankets and certain types of wall wiring
may play a “far greater role than transmission lines in any public health
problem,” the report concludes: “To the extent this proves true, it will be
important for legislators, regulators and others to take care to think of this

{continued on p.13)




HIGHLIGHTS

U.S.5.R. Accuses U.K. of
Irradiating London Embassy

In June, the Soviet Union charged the British government
with beaming high-frequency radio waves at Soviet embassy
buildings in London to power listening devices planted in the
walls. Izvestia, the Soviet government newspaper, charged
that the microwave bombardment may have caused the deaths
of two Soviet citizens,

Inanarticle headlined “Rays Bring Death,” Izvestia stated
that the five-year-old son of a diplomat and a young journalist
who worked at the London embassy died suddenly last year,
according to a United Press International report published in
the June 5 Philadelphia Inquirer.

The Soviet embassy also alleged that a young girl who
lived in an embassy residence developed leukemia last year
and subsequently left the U K. in a“grave” condition, the June
5 Irish Times reported.

The Soviet allegations come in the wake of a May diplo-
matic incident in which the British government accused eight
Soviet diplomats and three Soviet journalists of spying and
expelled them from the UK. The Soviet Union countered by
expelling 11 British subjects on suspicion of espionage.

At aJune 3 news conference, Soviet diplomats revealed

that recent construction work on embassy bueildings uncov-
eredahoneycombof listening devices planted in the walls and
deep underground, according to the Associaled Press. The
British government, however, has denicd knowledge of the
bugs. Indeed, U.K. Foreign Sceretary Sir Geoffroy Howe told
& BBC Radio 4 news program that the Soviet announcement
was a “‘rather amateurish” attempt at media manipulation, the
Independent, a British newspaper, reported on June 5.

The British have used microwave-controlled listening de-
vices in the past, however. In the 1987 book Spycatcher, Peler
Wright, a former member of MI5—one of the British secret
services—wrote that throughout the 1950s, the British (as
well as the Americans, Canadians and Australians) vsed a
bugging systern known as SATYR, which employed cavity
microphones activated by microwaves. Wright described
SATYR as “one of the best methods of obtaining coverage.”
The Thatcher government tried to suppress the publication of
Wright's memoirs.

During that pericd, the Soviet Union began beaming mi-
crowaves at the U.S. embassy in Moscow, a practice which
lasted for atleast 26 years (sce MWN, Jan81). The irradiation
was resumed for a few months at varying frequencies and in-
tensities over the summer of 1983. At that time, the U1.S. Am-
bassador denied that the microwaves posed a health hazard,
but he filed a formal profest “as a matter of principle” (sce

“By employing an ELF medulation of a high frequency
radio signal, our researchers have discovered that it is pos-
sible to bypass the normal sensory mechanisms of certain
of the brain’s organisms and to influence the brain di-
rectly.”

So reads a memorandum written for the KGB in a new
novel, Maze, by Larry Collins, the author of a number of
best-sellers, including O Jerusalem! and Is Paris Burning?

Maze (Simon and Schuster, $19.95) has all the makings
of aconventional espionage thriller, except, in this case, the
plot is ahout how the Soviets are trying to find an electro-
magnetic “brain bomb”-—that is, a way to*“unlock the com-
bination of {a man's] electromagnetic code” to send the
President of the Tnited States into an uncentrollable rage.

The novel is chock-full of electromagnetic arcana. For
example, “An Aunstralian named Adey in California gaveus
the answer [as to how cells interact with ELF fields]. The
cell’s membranes are covered with strands of proteins
tipped with calciom ions. Each strand has a negative elec-
trical charge. Think of them as like ears of corn waving in
a field in a summer breeze.” Dr. José Delgado also has a
featured role.

The CIA, as portrayed by Collins, does not believe a
word of all this. The one exception is the protagonist, Dr.
Art Bennington, who heads the agency's Behavioral Sci-

“Maze” and Mind Control: A Roman & Clef?

ences Division. He has an uphill battle because, as he ex-
plains to the director of the CIA: *Our scientific establish-
ment has always said no, these [ELF] frequencies can’t
affect human beings for one simple reason; their waves are
both non-thermal and non-ionizing. Therefore, no heat, no
effect. It’s as simple as ABC.”

When Bennington assumes his cover at Electrobiologi-
cal Research Associates, a CIA dammy corporation, he
takes on the identity of Capt. Eidon Tyler of the U.S. Navy.
Of course, he sees enormous potential for ELF and RF
weapons: “Believe me, if an unequivocal correlation is ever
established between those fields and human behavior,
we're going tobe faced with something that makes splitting
the atom pale in comparison.”

No doubt Collins was aware of the CIA’s MKULTRA
mind control projects of the 1950s and 1960s, and of the
persisient charges and countercharges over beaming mi-
crowaves at foreign embassies (see above). He has also
delved deeply into the science and politics of EMFs. Per-
haps he even talked to Navy Capt, Paunl Tyler (retired), who
has wrilten about EMF weapons, and to the women at the
Greenham Common peace camp in England who have
charged that they are being “zapped” (MWN, S/086).

InJuly, Maze made a brief appearance on the New York
Times best-seller list and then dropped out of sight.
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MWN, D83).

A 1978 epidemiological study of Moscow embassy em-
ployees by Professor Abraham Lilienfeld of Johns Hopkins
University failed to show any adverse effects, but Lilienfeld
_ urged the U.S, State Department to continue to monitor the
health of the Moscow staff over the next few years since only
a short time had elapsed between the period of maximum ex-
posure and his study.

More recently, in March 1988, the State Department ac-
knowledped that ithad again detected radiation—"primarily”
in the 9-11 GHz range—at the Moscow embassy (see MWN,
M/AB8). Although the department would not speculate on the
reasons for the transmissions, a number of theories have been
offered over the years, including activation of bugging de-
vices, electromagnetic interference and mind control,

Epidemiological Study of VDT
Reproductive Risks Funded

On September 1, the Mount Sinai School of Medicine in
New York City will launch its long-awaited epidemiological
study of reproductive risks among office workers. The Na-
tional Institute of Child Health and Heman Development
(NICHD) is sponsoring the $2 million project, which is the
first prospective study ever undertaken of pregnancy risks
among video display terminal (VDT) operators. The results
are due in 1993,

“We will be addressing an important public health ques-
tion—whether VDTs pose any risk to early pregnancy,”
Mount Sinai’s Dr. Michele Marcus-—the principal investiga-
tor for the study—told Microwave News. Dr. Philip Landri-
gan, head of Mount Sinai’s Division of Environmental and
Occupational Medicine, and Dr. Trving Selikoff, the previous
division head, are collaborating with Marcus. Selikoff first
announced plans for 2 VDT study in 1985 (see MWN, In835).

Overthe years, the study design has evolved toencompass
all aspects of office work, not just VDTS (see MWN, M/I87).
In addition, the Mount Sinai team will address other VDT
health risks such as musculoskeletal and vision ailments.

Many labor and government representatives hailed the
government’s decision o fund the project, but laced their
praise with criticism for the long delays. Congressman Ted
Weiss {(D-NY), who has been an active supporter of VDT
health and safety studies, called it “an important first step,”
but added that, “There is growing evidence that research
which addresses other health risks from VDTs is also long
overdue.” At an NICHD-sponsored workshop last Novem-
ber, a Weiss aide urged the institute to sponsor a study on
reproductive risks in light of the Kaiser Permanente epidemi-
ological study, which showed that women who used VDTs
more than 20 hours a week had twice the miscarriage rate of
those who did other types of office work (see MWN, M/JE8
and N/D§8).

Senator Albert Gore (D-TN) commented that, “There are

Canadian Study Shows No
VDT-Miscarriage Link

Women who used VDTs while pregnant did not suf-
fer an increased incidence of miscarriages, according to
a new study from the University of Calgary in Alberta,
Canada. Drs. Heather Bryant and Edgar Love of the uni-
versity’s medical school found that there was no associa-
tion, regardless of the length of time spent at a terminal.

The number of operators who worked at VDTS for
more than 20 hours a week was small, however, The re-
searchers noted that their study “lacks power to comment
on thissingle stratum of exposure.” Last yeara team from
Kaiser reported that women who used VDTS for more
than 20 hours a week had twice as many miscarriages as
those unexposed (sec MWN, M/IBB).

The Calgary results appear in the International Jour-
nal of Epidemiology, 18, pp.132-138, 1989.

still many unanswered questions about the potential healthef-
fects of VDTs and of electromagnetic fields (EMFs) gener-
ally, but there is no longer any doubt that this form of radiation
can cause some biochemical changes, In my view, that infor-
mation alone is sufficient to warrant a renewed commitment
on the part of governmentand private industry to study this is-
sne and search for solutions to protect people.” Gore held a
hearing on VDT EMFs in 1981, when he was in the House of
Representatives (see MWN, In81).

“We are incredibly thrilled,” Sharon Danann of 9 to 5, the
National Association of Working Women, told Microwave
News.“We think that the study will add a great deal to this area
of research,” she said. The Service Employees International
Union and 9 to 5, as well as a number of large corporations,
are assisting Mount Sinai in identifying workplaces to partici-
pate in the study.

The Mount Sinai study will be the first to monitor office
workers before they are pregnant and throughout the first few
months of pregnancy. Marcus and coworkers will follow
8,000 women in New York, Boston, Cleveland and an as-yet-
undetermined California city. For one year, approximately
10% of the study population will submiturine samples, which
will then be tested for human chorionic gonadotropin—a
sensitive indicator of pregnancy. Menstrual cycles and hor-
mone levels will also be monitored.

AT&T BellLabs, based in Murray Hill, NJ, will work with
Mount Sinai on VDT radiation measurements.

In addition to locking at VDT use, the researchers will ad-
dress the impact of stress, ergonomics and the general office
environment. Potential risks due to cigarette smoking, alco-
hol consumption and caffeine intake will also be investigated.

A pilot study was funded by the National Institute of
Environmental Health Sciences and the March of Dimes (see
MWN, §/087).
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U.K.’s NRPB: Same 0-300 GHz
Limits for Workers & Public

Under the UX.'s National Radiological Protection
Board's (NRPB) new guidelines, workers and the general
public are subject to the samne limits for exposures to non-ion-
izing radiation. “The board is unable to find a scientific justi-
fication for recommending lower basic restrictions for the
public in comparison with workers,” the NRPB advised in a
May report.

The new guidelines only take into account thermal effects.
‘While noting “some epidemiological evidence™ of cancer and
birth defectsrisks, the NRPB said that, “Tt would scem prema-
ture to recommend restrictions on exposures (o take account
of possible cancer risks.” ,

The new recommendations have no legal force. “It’s our
advice,” Dr. Alastair McKinlay, head of Physical Dosimetry
for the NRPB, told Microwave News.

An editorial appearing in the May issue of the NRPB’s
Radiological Protection Bulletin pointed out that the electro-
magnetic fields (EMFs) from domestic appliances—e.g.,
heaters and kettles—are often greater than fields that arise
from power lines. “A ban on the use of electricity would not
be feasible, useful or welcome,” it siated.

The editorial went on to comment that the “as low as rea-
sonably achievable” (ALARA) strategy “is hardly useful
when there is no way of guantifying the reduction in the pos-
sible risk against the costs, inconvenience and effectiveness
of reducing existing exposures levels.”

The recommendations, which cover extremely low fre-
quencies (ELF) up to microwaves, came in response to the
guidelines put forward by the International Non-Icnizing
Radiation Committee (INTRC) of the International Radiation
Protection Association (IRPA) (see MWN, M/ABT & J/F88).

Unlike the IRPA guidelines, the NRPB's “basic restric-
tions” are specified in terms of induced currents and specific
absorption rates (SARs)—instead of electric and/or magnetic
fields and power densities, The NRPB stressed that the cur-
rents and S ARs are based on “reference levels” adapted from
IRPA’s EMF limits. But these reference levels “are not to be
regarded as limits™ and cannot be enforced.

Inan interview with Microwave News, Stuart Allen of the
NRPB’s office in Leeds, UK., acknowledged that there are
no off-the-shelf devices now available to measure the quan-
tities specified inrestrictions 1-3 (see box atright). He added
that, “If you exceed the reference levels, it does not necessar-
ily mean that you would exceed the basic restrictions. The im-
plication is that if you exceed the reference levels, you need
to do further investigations on the characteristics of the par-
ticular exposure situation.” Allen is the group leader of the
NRPB's EMF Study Group.

Dr. John Male of Central Electricity Research Laborato-
ries in Leatherhead, UX., told Microwave News that the 50
Hz limits recommended by the NRPB “are not going 10 cause

NRPB: Basic Restrictions on
Exposures to EMFs Below 300 GHz

1. The continzous induced current in any arm, hand, leg,
ankle or foot should not exceed:

[1 + f/ISOO] mA or 100mA
whichever is smaller for frequency f less than 30 MHz;
fis in Hz.

2. The average specific energy absorption rate in the body
over any 6 min should not exceed 0.4 W/Kg.

3. When taken in conjunction with 2 above, the maximum
value of the specific energy absorption rate in anty
0.1 Kg of an internal organ or tissue in the head or trunk
over any 6 min should not exceed 10 W/Kg.

4, When taken in conjunction with 2 sbove, the maximum
value of the specific energy absorption rate in any
0.1 Kg of an arm, hand, leg, ankle or foot in any 6 min
should not exceed 20 W/Kg.

5. Exposures to time-integrated power densities in any
pulse of duration less than 50 ps exceeding 0.4 J/m?
should be neither prolonged nor frequent.

6. Radiofrequency burns from objects in the field should
be avoided.

7. Any uncomfortable sensation of heat in the superficial
layers of the body should be avoided at frequencies
shove 1 GHz.

us any embarragsment—we can live with them.” He said that
he agrees that a distinction between workers and the general
public is not necessary.

Guidance as to Restrictions on Exposuresto Time Varying
FElectromagnetic Fields and the 1938 Recommendations of
the International Non-fonizing Radiation Committee,
NRPB-(GS§11, is available from: Publications Officer, NRPB,
Chilton, Didcot, Oxfordshire, 0X11 0RQ, U.K.

Navy Seeks Winter Site for
EMPRESS 1I

TheU.S. Navy is planning a winter site for its electromag-
netic pulse (EMP) simulator, EMPRESS 11, in the Guif of
Mexico, 30-60 miles off the coasts of Mississippi and Ala-
bama. The Navy seeks to operate the simulator approximately
60 days during the months of November through April.

The Navy is currently preparing an environmental assess-
ment for the site and expects to complete all of its environ-
mental reviews by October 1, 1990, It has already filed an
environmental impact statement for the operation of EM-
PRESS 11 off the coast of Virginia (see MWN, M/IER).

EMPRESS II—an acronym for the second Electromag-
netic Pulse Radiation Environment Simulator for Ships—has
been at the center of a controversy over health and interfer-
ence effects for the last five years (see MWN, 084, N84 and

4
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I/F87). The Navy originally intended to use the simulator on
Chesapeake Bay, but finally gave up in the face of intense op-
position from citizens and elected officials in Maryland and
Virginia. The simulator was ultimately located on the Atlan-
tic Ocean, 15 miles off the coast of North Carolina (see MWN,
J/A8R).

In an interview with the New Orleans Times-Picayune,
EMPRESS O Project Manager Captain W.E. Mayhew
blamed the Navy's troubles at the Chesapeake Bay site on a
failure to “head off initial misinformation.” He added that the
local politicians were *“victims of our failure to get out good
information.” Three public meetings were held in Missis-
sippi, Alabama and Louisiana at the end of June to brief local
residents,

A recent anatysis by the Congressional Office of Technol-
ogy Assessment (OTA) concluded that EMPRESS 11, in its
Atlantic Ocean site, presented *no significant health effects”
threat to humans and wildlife, but recommended forther test-
ing todetermine possible electromagnetic interference (EMI)
10 avionics-(see MWN, J/F89).

The proposed site is located away from airports and com-
mercial air corridors and thus would pose no EMI threat to
aircraft, the Navy told Microwave News.

The Navy’s plans have not been well-publicized. Indeed,
when asked by-Microwave News about the southern site, a
Navy spokesperson replied, “Good Lord! They’re not going
to drag that thing all the way around Florida?”

AMA Seeks EMP-Resistant
Medical Devices

Inanew policy statement, the American Medical Associa-
tion (AMA) encourages the development of medical devices
that are resistant to electromagnetic pulse (EMP) radiation.
The AMA’s House of Delegates approved astaffreportonthe
effectsof EMPatiis June annual meeting (see MWN, 5/088).

Itis not clear whether the report wiil be published, but the
AMA’s Dr, Theodore Doege, the report’s author, told Micro-
wave News that it “definitely represents AMA policy.” The

ELF NEWS

EMC Rules Around the World

The Netherlands Standardization Institute (NS} in
Delft has published a handbook, Electromagnetic Com-
patibility [EMC]—Regulations and Standards World-
wide, a highly useful compilation of EMC rules and
legislation from 69 countries and temritories—from Al-
geriato Zimbabwe, Italsocovers international standard-
setting groups.

The guide includes rules for household electrical ap-
pliances, fluorescent lights, computers, radio and TV re-
ceivers, RF and ISM equipment and automobile ignition
systems.

H.Th.C. Haus of the Nederlandse Philips Bedrijven
edited the 207-page handbook.

Copies are available by special order for $55.00 each
from: Sales Department, American National Standards |
Institute, 1430 Broadway, New York, NY 10018, (212) |
354-3300. Allow extra time for shipping and handling,
For further information on the NSI, contact: Mrs. P.1.A,
van Heeswijk, Public Relations Dept., NNI, PO Box
5059, 2600 GB Delft, The NetherIands, (015} 690 390.

seven-page report identifies electronic equipment for moni-
toring life-support systems, labinstruments, computers, com-
munications and emergency power-generating systems as
among those devices most vulnerable to EMP, Diagnostic
equipment, such as magnetic resonance imagers, might also
be affected.

Over the years, the U.S. Army has funded research on pro-
tecting medical devices from EMP (see MWN, J/F86 and J/
A87). In 1985, the Food and Drug Administration reported
that many computerized medical devices are susceptible to
electromagnetic interference (see MWN, N/D8S).

The new report also calls for the AMA to support the
recommendations of the National Security Telecommunica-
tions Advisory Committee’s task forceon EMPand urges that
they be adapted to the medical sector (see MWN, S/086).

« Power Line Talk »

Philip Abelson’s editorial in Scierce making the case for
more EMF research funds inspires considerable irony. Three
years ago in that same space, Dr, Granger Morgan, who
heads the Camnegie Mellon team that wrote the OTA report
(which in turn prompted the Science editorial), raised the
question of when to stop risk-related research, using 60 Hz
EMFs as an illustration (see MWN, M/I86). And in [ate 1987,
Nature, Science’s principal competitor, published a com-
mentary by Drs, Kenneth Foster and William Pickard sug-

gesting that the time had indeed come to stop low and high
frequency EMF research (see MWN, J/F88). Of course, all
that has now changed.

KL P

Building new transmission lines in the U.S. is getting harder
every year. In a recent analysis of electric utilities industry
trends, Morgan Stanley, an investment banking firm, reporis
that right now it may be more difficult to get regulatory ap-
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proval to build power lines than to build generating facilities.
Analyst Sanford Cohen points out that industry experts be-
lieve “a large transmission project could take 20 years from
conception to completion.” He also notes that over the last
four or five years, U.S. transmission line construction has
“dropped considerably”: In 1984, transmission capacity grew
atarate of four percent, but by 1987, growth had shrunk to one
percent.
LK P

Dr. Robert Becker’s forthcoming book will be tifled Cross

Currents: The Promise of Electromedicine, The Peril of

Electropollution. The publisher, Jeremy P, Tarcher, Inc., is

planning to have it in bookstores by the beginning of 1990.
KL P

Potomac Electric Power Co. (PEPCO), which serves the
Washington, DC, area, estimates that it would cost $1.3 bil-
lion—at $100,000 per mile—to bury all of its overhead lines.
In a letter 10 the July 8 Washingion Post, PEPCO’s H.J, Pul-
izzi listed the vulnerabilities of underground lines, including
risks from construction and garden digging, lawn fertilizers,
snow-melting chemicals, rodents, water and heat. He stated
that, for “aesthetic reasons,” PEPCC—along with most other
U.S. utiliies—has been installing underground cables in new
residential areas for years, even though finding and repairing
underground line problems can be “agonizingly slow.”

KL >

Dr. Stephen Perry has reaffirmed the link between power
line EMFs and depression. His latest paper, published in
Public Health(103,pp.177-180, 1989), providesnew support
for this association, which he first described in 1979 (see
MWN, D81). He does not observe an association with heart
disease, which he reported Iast year (see MWN, N/DBY), This
will probably be Perry’s last research paper in this area. Ina
letter to Microwave News from his home in Wolverhampton,

“Science” Magazine Calls for
More 60 Hz Health Research

Science, the leading U.S. magazine covering scien-
tific issues, has called for increased support of research
into the health effects of electromagnetic fields.

In an editorial appearing in the July 21 issue, Philip
Abelson, the magazine's deputy editor, writes, “The sit-
pation calls for much more effort in research than has
hitherto taken place.” He recommends “more animal
studies and substantial epidemiological studies, coupled
with accurate measures of fields.”

The editorial was prompted by the Office of Technol-
ogy Assessment (OTA) report (see pp.1 and 15). Abel-
son cites the OT A strategy of adopting a “prudent avoid-
ance” strategy—that is, minimizing exposures when the
costs of doing so are justified.

UK., Perry said that, in order to continue his work, he would
need “monitoring equipment which is (0o expensive.” Perry
hopes that someone will pick up where he has left off.

KL »»

Two more indicators that EMFs have become a key issue for
utilities: The First Annual Transmission Symposium, to be
held in Washington, DC, September 25-26, will feature a ses-
sion on health and environmental effects. Scheduled to speak
are an attorney for the New York Power Authority, which is
waiting for a decision in the Marcy-South trial, and an analyst
from the Office of Technology Assessment, which just re-
leased its much talked about report on EMF bioeffects. And
in its latest issue, Environment Update, a newsletter pub-
lished quarterly by EPRY, EMFs gets more ink than either air
or water pollution.

Florida Judge Bars Students from Playing Near Power Lines

In an unusual decision which could affect future zoning
policies, a Florida judge has ruled that children may not play
in a Boca Raton school yard which borders on high voltage
power lines. The suit was brought by three local parents who
sought to close the Sandpiper Shores school because of po-
tential electromagnetic ficld (EMF) health hazards (see
MWN, 5/088, J/F89 and M/189).

“The evidence is clear that both electric and magnetic
fields affect the human body,” although the “connection be-
tween EMFs and cancer is still very muchupintheair,” Judge
Timothy Poutton of the Palr Beach County Florida Circuit
Court ruled on June 8.

The judge decided that the school may remain open, buthe
reserved the right to review the case “upon a change of cir-
cumstances”—for example, if the upcoming National Cancer

Institute study shows an association between EMFs and can-
cer (see MWN, I/F89), orif future measurements show higher
EMF levels than those presented at the trial. The judge also or-
dered the county school board to measure nearby EMF levels
every month. )

Many schools around the country are near high-voltage
power lines. For instance, the Sandpiper school is one of 24
in Palm Beach County located near such lines, according to
local reports. _

At the trial, Fred Dietrich, an engineer with Electric Re-
search & Management in State College, PA, who testified on
behalf of the school board, claimed that the average magnetic
field levels in the school for a “realistic worst-case scenar-
io"—41% of line capacity—would be approximately 1.13
mG. Dr. Andrew Marino of LSU Medical Center in Shre-

6
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veport, LA, who testified for the parents, estimated that, using
his worst-case assumptions—100% capacity—the levels
would be 3.3 mG. The court leaned towards Dietrich’s esti-
mate; the judge said that his worst-case estimate was 1.55mG.

The judge discounted some of the evidence presented by
the school board's witnesses “because of [their] financial
ties...to the power industry.” Among the school board’s other
witnesses were Drs. Edwin Carstensen, Philip Cole, William
Feero, Dwight Mercer and Morion Miller. Also testifying for
the parents were Drs. Harris Busch, Jerry Phillips and Stephen
Smith.

The judge noted that children have “no choice™ about go-
ing to schoo! and therefore EMF exposure at school is an in-
voluntary risk: “A 1% chance that there is substantial danger
is unacceptable.”

Robert Rauschet al.,v. School Board of Palm Beach County, FL,
15th Judicial Circuit Court in and for Palm Beach County, FL, Case
No.CL-88-10772-AD, June 8, 1989,

California School Policy

On the other side of the U.S., the California State Depart-
mentof Educationrecently adopted a policy for siting schools
near power lines, noting that a “conservative approach”
should be taken when evaluating sites near power line ease-
ments, The department’s School Facilities Planning Division
limits for schools are: 100 feet from the edge of easement for
100-110kV lines, 150 feet for 220-230kV lines and 250 feat
for 345 kV lines (see MWN, M/IBB).

The policy appears in School Site Selection and Approval Guide,
p-4, 1989; for more information, contact: Duwayne Brooks, School
Facilities Planning Division, California Department of Education,
PQ Box 944272, Sacramento, CA 94244, (916) 322-2470.

Cancer Studies of Animals To
Begin Soon in U.S. & Canada

The first major studies of the cancer risk in laboratory ani-
mals exposed to power frequency magnetic fieldsare aboutto
belaunchedinthe U.S. and Canada. In June, the Electric Pow-
er Research Institute (EPRI) issued a request for proposals
{RFP) for a four-year study to begin at the end of 1989, Health
and Welfare Canada, Ontario Hydro and Hydro-Québec is-
sued their RFP in April, with applications due July 1. The re-
sults of the joint Canadian government—utility effort are
expected in 1992,

The U.S. government’s National Toxicology Program
{NTP) is also planning its own studies of power line carcino-
genicity.

For the past few years, researchers have been calling for
whole animal experiments to support or refute epidemiologi-
cal findings. Ata May 14 workshop convened by the National
Academy of Sciences-National Research Council, Dr. David
Carpenter of the New York Department of Health argued that
animal stadies are essential in order 1o find out the magnitude

New Zealand Study Supporis
Electrical Work-Cancer Link

A new epidemiological study reaffirms an earlier
finding showing an e¢levated leukemia risk among New
Zealand electrical workers, The research team, which
was led by Dr. Neil Pearce of the Department of Commy-
| nity Health at the Wellington School of Medicine in Wel-
lington, New Zealand, also found that the increased risk
was primarily for chronic—rather than acute-—and lym-
phatic—rather than myeloid—leukemia. Radio and TV
repairers, electricians, linemen and power station opera-
tors were at the greatest risk.

In general, there was no evidence of increased risk of
other types of cancers, although there was some indica-
tion of a higher risk of brain tumors among electrical
engineers and electricians. The researchers point out,
however, that the findings for specific categories of elec-
trical work should be regarded with cantion because of
the small number of cases studied.

The team concludes that the results are consistent with
other occupational studies suggesting a link with electro-
magnetic field (EMF) exposures, but cautions that “inter-
pretation is difficult in the current absence of quantifica-
tion of ‘typical’ exposures to [EMFs] experienced in
these types of electrical work.” They note that more de-
tailed studies with exposure assessments are under way in
New Zealand.

The study appears in the International Journal of Epi-
demiology, 18, pp.55-59, 1989.

In the April 6, 1985 issue of The Lancet, Pearce and
coworkers first reported unexpectedly high rates of leu-
kemia among certain New Zealand electrical workers
(see MWN, My85). Pearce issued a brief correction to the |
survey in the July 2, 1988 issue of the journal (see MWN, |
J/ABB).

of the lenkemia and brain cancer risks associated with expo-
sures to extremely low frequency (ELF) electromagnetic
fields (EMFs) (sce MWN, M/AB9),

EPRI

The EPRI stody will use strains of laboratory mice with
high intrinsic incidences of leukemia and/for brain cancer to
determine whether ELF fieldscan actas cancer initiators, pro-
moters or as co-carcinogens. Ionizing radiation—a known
carcinogen—will be used to help distinguish among these
mechanisms of interaction,

The magnetic field intensities used in the experiment will
be chosen to “‘simulate the values found in diverse residential
and occupational environments.” Mice will be exposed to
nine combinations of magnetic fields and ionizing radiation:
less than 1 m@G, 100 mG and 10 G varied with 0, 0.2 and 1 Gy.
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The EPRI initiative follows a recommendation for animal
studies from an expert advisory group convened by EPRI in
San Diego, CA, in 1987 (see MWN, M/A87). The specific
study design was conceived at an EPRI workshop attended by
cancer researchers and held in Carmel, CA, in July 1988.

*This animal study is a key element in EPRI's program to
understand apparent associations between power line EMF
exposure and cancer, as has been reported in hurnans,” Dr.
Charles Rafferty, a project manager in EPRI’s radiation stud-
ies program told Microwave News. He noted that to provide
the needed statistical power, the study will be Jarge. “We want
the study to be of exceptional quality,” he said.

Proposals in response to RFP2965-11 on “Leukemia and
Brain Cancer in Animals Exposed to 60 Hz Magnetic Fields”
were due by mid-August and EPRI expects to award the con-
tract in October.

For more information, contact: Dr, Charles Rafferty, Ra-
diation Studies Program, EPRI, 3412 Hillview Avenue, Palo
Alto, CA 94303, (415) 855-8908.

Canada

The Canadian project is very similar to the EPRI study. Ei-
ther ionizing radiation or a chemical carcinogen will be used
asaninitiator, The study will use 1,000 mice, divided into five
exposure groups—0, 20 mG, 200mG, 2 Gand 20 G. The mice
will be exposed ten hours a day for 80 weeks.

“The study will cost approximately $1.3 million [Cana-
dian],” Dr, Mariga Stuchly of Health and Welfare Canada told
Microwave News, with each of the government and utility
sponsors contributing equal shares,

For more information, cantact: Dr, Maria Stuchly, Burean
of Radiation and Medical Devices, Health and Welfare Can-
ada, Room 66, HPB Building, Tunney’s Paswmre, Ottawa,
Ontario K1A 012, Canada, (613) 954-0306.

NTP

At the NTP, Dr. Rajendra Chhabra is developing a proto-
col for a carcinogenicity study of ELF fields in rodents. When
completed, the protocol will be evaluated by a commiittee
which ranks toxicity studies according to funding priorities.

“We hope that the Department of Energy will contribute
some funds for this study,” Dr, Richard Griesemer, the di-
rector of the National Institute of Environmental Health Sci-
ences' (NIEHS) division of toxicolopgy rescarch and testing,
told Microwave News.

The NTP coordinates research for the U.S. Department of
Health and Human Services, including the NIEHS, the Food
and Drug Administration and the National Institute for Ocen-
pational Safety and Health. Dr. David Rall, the director of the
NIEHS, also serves as the director of the NTP,

For more information, contact: Dr. Rajendra Chhabra,
NTP, [AC-01], PO Box 12233, Research Triangle Park, NC
27709, (919) 541-3386.

Around the U.S. and Canada...

California...Ina draftreport, the Public Utilities Commission
{PUC) agreed that further studies on EMF health effects are
needed, but stopped short of recommending regulatory ac-
tion: *Too little is known to he able to determine where or
what rule would provide useful protection.” The report, Po-
tential Health Effects of Electric Power Facilities, issued in
cooperation with the state Department of Health Services
(DHS), was ordered last year by the state legislature (see
MWN, M/I88,5/088,N/D88 and M/AB9). A portion of there-
port lists three high priority projects identified by DHS (see
box on p.9). The report, which was originally due March 15,
will be submitted to the legislatmre by September 15, The
PUC and the DHS held three public meatingsin the first week
of August in San Francisco, Los Angeles and Sacramento. A
copy of the draft report is available for $20.00 from: Docu-
ments Section, California PUC, 505 Van Ness Ave., San
Francisco, CA 94102, (415) 557-1812,

Kentucky...In Mason County, a dairy farmer and his wife
have settled a damages suit against Kentucky Power Co. after
claiming that stray voltage from power lines 150 feet from
their milking parlor was responsibie for dairy production
losses. David and Brenda Polley, whose home is 330 feet
from the lines, also sued over potential human health effects

from EMF expaosures. The terms of the June settlement are
confidential, Charles Kirk, the Polleys' attorney, told Micro-
wave News. Kirk, who is with Royse, Zweigart, Kirk & Bram-
mer in Maysville, said that the amount originally sought by
the Polleys was $100,000.

Minnesota...A Rochester real estate broker who has been
fighting a 161 kV line located within 97 feet of his home was
awarded $17,500 in damages by a jury. Jim Kuehl took his
case to court after unsuccessfully attempting to persuade the
Rochester Public Utility to choose an aliemate route for the
line, The wutility criginally offered Kueht $400 for an ease-
ment, and a few years later $3,760, both of which he turned
down. In 1988, Kuehl—who lives with his two sons—initi-
ated an eminent domain proceeding against the utility and re~
ceived $11,500. He nextappealedto the district court, seeking
$80,000in damages and claiming that the EMFs from the line
posed a hazard to the health of his family and decreased the
value of his property. Dr. Andrew Marinotestified on Kuehl’s
behalf at the trial, The utility was also ordered to pay for
Kuehl’sexpert witness and appraisal fees. Kuehl now intends
to launch a power line public awareness campaign. “We have
never been after money,” he told Microwave News. “We just
don’t want the line so close to our home.”
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New Jersey...Residents and town officials in Middletown
Township are engaged in a bitter struggle with Jersey Central
Power & Light (JCP&L) over a new 9.8 mile 230 kV power
line scheduled to go up along a commuterrail ROW. The pro-
posed route goes through a heavily populated area and passes
near two schools, according to Mary Cashen Purcell, one of
the founders of the citizens’ group Residents Against Giant
Electric (RAGE), which was formed to fight the line. When
JCP&L first introduced its proposal to the public at a March
13 town meeting, local officials raised questions about poten-
tial impacts, Committeewoman Rosemarie Peters told Micro-
wave News. The utility then successfully sought to have the
tine classified as “contested” and transferred to the jurisdic-
tion of the Office of Administrative Law, where a judge has
scheduled a hearing for October 23. Two public hearings will
also be held—in conjunction with the Army Corps of Engi-
neers—to provide the public with an opportunity to comment.
Melvin Greenberg of the Newark, NJ, Iaw firm of Greenberg,
Dauber & Epstein is representing the township—Drs. An-
drew Marino, John Norgard and Lewis Walker will testify for
the township at the October hearing, In an information packet
distributed to the public, JCP&L., which is also fighting to
build a power line in nearby Little Silver, quotes Dr. Philip
Cole: “Power lines are not an important factor in public
health.” RAGE is launching its own public awareness cam-
paign, Cashen Purcell said.

New Jersey...A bill that would require utilities to prepare
environmental and public health reviews and to demonstrate
that there are no feasible alternatives before building new
power lines cleared the state Assembly Committee on Con-
servation, Natural Resources and Energy in July. Bill A-
4783, which was sponsored by Assemblypersons Joe Kyril-
los, Jr.and Joann Smith, was prompted by an ongoing dispute
over a proposed power line in Middletown (see above). If
adopted, the measure will only apply to contested lines of at
least 138 kV. For more information, contact: Assemblyman
Joe Kyrillos, Ir., One Arin Park Bldg., 1715 State Highway
35, Middletown, NJ 07748, (201) 671-3206.

New York...During haif of 1988, the mean magnetic ficld ex-
ceeded 24.8 mG at the edge of a 345 kV ROW, according 10
a survey of Magnetic Field Levels Associated with 345 kV
Transmission Circuits in New York State. It exceeded 41.2
and 52.4 mG 10% and 1% of the year, respectively, The max-
imum fields were approximately three times higher in each
case. Field levels measured one foot above 345 kV under-
ground lines were on the order of 1 mG during normal pow-
erflow. These survey results were presented ata July 26 Tech-
nical Conference in Albany, in order to assist the PSC staff in
setting an interim magnetic field standard (see MWN, M/
AS88). In April 1988, the PSC concluded that such a standard
should be set to ensure that magnetic ficlds at the edge of
future ROWs be “no greater than the fields typical of the many
existing 345 kV lines operating throughout the state.” The

Proposed California Research

The California Department of Health Services
(DHS) is proposing three research projects o be funded
by the $2 million allocated for EMF research by the state
legislature (see MWN, S/088):

= An cxtension of an ongoing National Institutes of
Health-funded study of childhood brain cancer under the
direction of Dr. Susan Preston-Martin at the University
of Southern California (USC) in Los Angeles. The study
was originally designed to investigate the effects of ni-
trates. Now, questions related to EMF exposure will be
added and residential measurements will be made. Ap-
proximate added cost: $700,000.

» New measurements of all the “high current configura-
tion” homes in Denver included in the Savitz study, to-
gether with a random sample of “low current configura-
tion™ homes, Bill Kaune of Enertech, Inc. in Campbell,
CA, will direct the survey of a total of 80 homes with the
assistance of USC’s Preston-Martin. Approximate cost:
$300,000.

= An expansion of an ongoing Kaiser Permanente study
of the link between spontaneons abortions and drinking
(bottled and tap) water. This study, which will be co-
directed by Kaiser's Dr. Robert Hiatt and DHS s Dr. Ray
Neutra, will now be able to detect relative risks of 1.7 for
electric blankets and 1.5 for water beds. The study will
include measurements of EMF exposures of a random
sample of 200 women. Indices of VDT exposure will be
added. Approximate added cost: $800,000.

commission’s EMF Committee plans to draft an interim stan-
dard by the end of 1989. For more information, contact: Dan
Driscoll, Office of Energy Conservation and Environmental
Planning, NY PSC, Three Empire State Plaza, Albany, NY
12223, (518) 474-5368.

Alberta, Canada...OnMay 12, the Energy Resources Conser-
vation Board ruled in favor of routing a 240 kV power line
along an existing ROW-——the first choice of both TransAlta
Utilities Corp. and thosecitizens concerned about health haz-
ards. In its decision, however, the board disregarded the
health effects issue, concluding that “biomedical research and
epidemiological studies do not demonstrate harmful biologi-
cal effects caused by [60 Hz EMFs] associated with high-
voltage transmission lines” and that “the question of health ef-
fects should not influence its decision on the placement of the
line.” At hearings held last November, Drs. William Bailey
and Jack Mande! testified on behalf of TransAlta.

British Columbia, Canada...Following a July 11-14 public
inquiry, the BC Utilities Commission allowed BC Hydro to
complete the disputed 230 kV Dunsmuir-Gold River power
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line, but ordered it to extend its offer to buy the homes along
the ROW until September 15 (see MWN, M/J89). According
to the commission’s July 26 Report and Recommendations,
which accompanied the commission order, 66 of the 144
property owners who received a buy-out letter accepted the
utility’s offer, but the utility also received approximately 140
responses from other homeowners, The commission denied a
request to move the line, but noted that, “BC Hydro may find
it advantageous to consider rerouting its transmission lines at
a future date.” “Our plan is to proceed with the line. We’ve
nothing more to say beyond that,” BC Hydro’s Peter McMul-
lan told Microwave News, The inquiry was prompted by nu-
merous complaints from local residents concerned about po-
tentally higher levels of EMFs from the new line. Dr. Andrew
Marino, testifying on behalf of a citizens group, questioned

UPDATES

the credibility of utility-funded studies and said that he con-
siders a “safe level” of electric and magnetic fields to be 50 V/
m and 1-2 mG, respectively. Drs. Antonio Sastre and Linda
Erdreich, both of ERI, Inc., were among BC Hydro’s expert
witnesses. In its report, the commission said that, “It is clear
that some results emerging from the studies conducted to date
givereason for concern,” but it concluded that there is “insuf-
ficient evidence to support a presumption of an actual health
risk” and countered Marino's statements, calling them “stri-
dentsweeping allegations.” Commenting that the utility acted
“imprudently” in offering a buy-out, the commission ordered
the utility to “exclude the net cost of the bay-out program
from their cost of service” to ensure that “no precedent is es-
tablished.” It also recommended that BC Hydro collaborate
with the BC Ministry of Health 10 devise and fund research
programs already under way on EMF effects.

COMPATIBILITY & INTERFERENCE

EMI Did Not Cause Accidental Bomb Drop...The USAF is
“99% sure™ that a worn-out, malfunctioning bomb rack was
to blame for the May 4 accidental bomb drop by an F-16 jet
over western Georgia (see MWN, M/189). There had been
speculation that EMI might have triggered an electro-explo-
sive device aboard the F-16, releasing the 500-pound bomb.
But a spokesman at Moody AFB told Mierowave News that,
although the USAF cannot absolutely rale out other causes, it
is almost ceriain that EMI was not a factor in the accident,

FCC News...The FCC has denied three petitions challenging
its newly revised Part 15 rules, which govern the use of such
non-licensed RF appliances as remote control units, garage
door openers and cordless telephones (see MWN, M/I89). In
its June 19 order, the FCC ruled that Sensormatic Elecironics
Corp., Linear Corp. and the American Radio Relay League
“failed to meet the criteria necessary to obtain a stay of an
administrative action.”...CBEMA calls TP-5—the FCC’s
proposed procedure for measuring emissions from digital de-
vices—a “substantial organizational improvement over its
predecessor, MP-4"—even though it requires “certain modi-
fications” (see MWN, M/A8B9 and M/789). CBEMA favors the
proposal because it “distinguishes measurernent procedures
on the basis of size and physical characteristics, rather than
the intended environment of use or the applicable emanation
limits.”...And on July 31, the FCC announced that it had ini-
tated a proceeding to update its rules governing the importa-
tion of RF devices capable of causing interference. For more
information, contact Richard Engeltman at the FCC's Field
Operations Burean, (202) 632-6345.

EMP

Army To Move Woodbridge Simulators...The U.S. Army
has announced that it will no longer operate EMP simulators

at its Woodbridge Research Facility in Virginia, which is op-
erated by the Harry Diamond Labs. The Woodbridge EMP
simulators have been shut down since May 1988 as part of a
legal settlement which required environmental assessments
for most DOD EMP facilities (see MWN, M/ISS and J/FE9).
The Army is considering moving the EMP simulators, al-
though anew location hasnot yet been announced. In July, the
Army released the results of an environmental assessment of
the Woodbridge facility, whose mission is to “solve a broad
spectrum of nuclear weapons effects and Army systems sis-
vivability problems.” The assessment does not address the
EMP simulators since they will be relocated. No significant
environmental impacts were identified. The facility, which is
approximately 25 miles southwest of Washington, DC, lies
adjacent to nine military family housing units which are
scheduled to close by 1995. An elementary school is located
about one-half mile away. The commander of the Harry Dia-
mond Labs acknowledged to the Washington Post (July 13)
that the densely populated neighborhood around the Wood-
bridge installation is not the place for high-power EMP
testing. For more information, contact: 1J.S. Army Lab Com-
mand, ATTN: AMSLC-PA, 2800 Powder Mill Rd., Adelphi,
MD 20783, (202} 394-3590.

MEASUREMENT

Electric Field Probe on the Market...A broadband electric
field probe developed by engineers at NIST is now being mar-
keted by Electro-Mechanics Co. of Austin, TX, as partofa to-
tal measurement system. The probe can measure fields be-
tween 1 and 1000 V/m, from 1 MHz to 10 GHz, and is only
841 cm long and 1.75 cm in diameter. The system—which
consists of a probe, a metering vnit and a data processing/
interface unit—costs $7,585. Foreign orders are $8,345.
NIST's Drs. Motohisa Kanda and Lanny Driver, who de-
signed the probe, described it in detail in “An Isotropic Elec-
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tric-Field Probe with Tapered Resistive Dipoles for Broad-
Band Use, 100%Hz to 18 GHz,” which appeared in the Febru-
ary 1987 issue of JEEE Transactions on Microwave Theory
and Techniques (see MWN, J/F87). For more information on
the Model 7100 Broadband Isotropic Probe System, contact:
Electro-Mechanics Co., PO Box 1546, Austin, TX 78767,
(512) 835-4684, or (800) 253-3761 (cutside of TX). For a
copy of the NIST paper, contact: Dr. Motohisa Kanda, NIST,
Division 723.03, 325 Broadway, Boulder, CO 80303, (303)
497-5320.

Military Standards...NIST researchers J.E. Cruz and E.B,
Larsenrecommend that, when doing testing for military stan-
dards, “shielded rooms should be used only when itis not fea-
sible to use other facilities, such as an open area field site or
a fully loaded screenroom.” They cutline possible ways for
improving measurement methods in 2 new report, Alternative
Techniques for Some Typical MIL-STD-461/462 Type of
Measurements, NIST Technical Note 1320, Copies are avail-
able for $2.50 each from the Government Printing Office,
Washington, DC 20402. Order No.D03-003-02946-7...Ed
Aslan of the Narda Microwave Corp. in Hauppaoge, NY, de-
scribes a system for the calibration of electromagnetic radia-
tion monitors in accordance with the requirements of MIL
STD 45662 in a paper appearing in the latest issue of The
Journal of Microwave Power & Electromagnetic Energy, 24,
pp.102-107, 1989,

MEDICAL APPLICATIONS

Preventing Osteoporosis with PEMFs...A team of re-
searchers led by Dr. Clinton Rubin of the Musculo-Skeletal
Research Lab at the State University of New York in Stony
Brook, NY, has found that shaort, daily periods of exposure to
PEMFs may reverse the trend of osteoporosis caused by alack
of mechanical stimulation. The team studied a population of
mature male turkeys whose wing bones were incapacitated
through surgery. The turkeys were divided into seven expo-
sure populations: five groups exposed to PEMFs (3 msec
bursts at a repetition rate of 1.5 Hz, each burst containing 120
repetitions of an asymmetrical pulse) at one of five different
intensities, one groap with inactive coils and one with no
coils. In all the groups, the turkeys’ second wing served as the
control. The birds were exposed for one hour a day, five days
a week over an eight-week period. The cross sections of the
bones revealed that there was “an effective window of
[PEMFs] in which bone mass can be controlled in the absence
of function”—bone mass was increased 12.3% in one of the
exposure groups. The team believes that PEMFs influence the
behavior of the cell populations responsible for bone regen-
eration “because of the physiological characteristics of the
signal.” In contrast, the study group exposed to inactive coils
showed a bone mass reduction of 10.8%, as compared to the
cantrols. This figure was not sigrificantly different from the
13% hone loss observed in the control group. The researchers
conclude that their data suggest a “potential role for the use of

PEMFs in the prevention of loss of bone” in immobilized
patients and in the elderly. “Prevention of Osteoporosis by
Pulsed Electromagnetic Fields” appeared in the Journal of
Bone and Joint Surgery, 71, ppA11-417, March 1989.

MRI Safety...Dr. G. Jerome Beers of the Boston University
Medical Centerin Boston, MA, has published a major review
article on the hioeffects of weak EMFs, with special emphasis
on magnetic resonance imaging (MRI) and magnetic reso-
nance studies (MRS). He concludes that, “Research specifi-
cally on MRI and MRS devices has so far failed to demon-
strate significant harmful effectsat 1.5 T or less. It may, there-
fore, be rather conservative for a recent INIH panel to have
recommended caution in using MRI on pregrnant patients.
Whether such conservatism should extend to pregnant MR
personnel isnotclear....Nevertheless, careful attention to fur-
ther developments in relevant research would seem reason-
able, along with possibly an increase in scientific dialogue
within the MR community concerning the subject.” Beers al-
so suggests that “MRI and MRS researchers might want to
consider the subject as an area to which they could contzib-
ute.” The review appears in Magnetic Resonance Imaging, 7,
pp.309-331, 1989....And in the June 16, 1989 issue of the
Journal of the American Medical Association, Drs. Frank
Shellock and Howard Bierman comment on the recent relaxa-
tion of the FDA s rules for exposures to MRI EMFs. {See also
MWN, M/I86, M/I87 and J/A88.)

Microwaves for the Prostate...English doctors, picking up
on research developed in Israel, are using microwave radia-
tion to Ireat prostate problems, including cancer. The New
Scientistreportsinits May 27 issue that while some European
researchers see great promise in this type of hyperthermia
treatment as an alternative to major surgery, others are more
skeptical. According to the article, as many as 30% of all U.S.
males over 60 have a prostatectomy, in which most of the
gland is removed.

Resources...The July 1989 issuc of the [EEE Transactions on
Biomedical Engineering is devoted to functional electrical
stimulation--used to enhance or restore neurclogical func-
tion. Drs. Gideon Kantor of the FDA and Charles Robinsen
of the VA Hospital in Hines, IL, were the guest editors....Drs.
Richard Magin and Andrew Peterson, both of the University
of Illinois in Urbana, present an invited review of “Noninva-
sive Microwave Phased Arrays for Local Hyperthermia” in
the July/August 1989 issue of the International Journal of
Hyperthermia, 5, pp.429-450.

MEETINGS

EPRI Utility Seminars...EPRI will hosta workshopon Pow-
er-Frequency Electric and Magnetic Field Laboratory Re-
search, September 27-29, in Delavan, Wi. Among the issues
to be addressed are cancer research, neurobiology and behav-
ior, developmental toxicology, whole animal and cell physi-
ology, mechanisms of interaction and engineering factors.
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Also scheduled is a panel discussion on EMF-related devel-
opments of the past year. Registration fees start at $175. For
more infonmation, contact: Robert S. Banks Associates, PO
Box 14574, Minneapolis, MN 55414, (612) 623-4646....
EPRI is also sponsoring a course on Measurement of Power
System Magneiic Fields, September 14-15, in Lenox, MA,
The meeting is open to EPRI members only at a cost of
$1,600. For more information, contact: Hazel Mazza, GE Co.,
High-Voltage Transmission Research Center, East New
Lenox Rd.,PO Box 796, Lenox, MA (01240, (413) 494-4359.

Tonospheric Effects...A call for papers has been issued for
the 6th International Ionospheric Effects Symposium, t0 be
heldin Washington, DC, May 1-3, 1990, The deadline for ab-
stracts has been extended to September 15. The mesting is
being sponsored by the Naval Research Lab, the Air Force
Geophysics Lab, the Army Center for Command, Control and
Communication Systems and the Office of Naval Research,
among other branches of the DOD, and by the NTIA. The
symposium will be unclassified. For more information, con-
tact: lonospheric Effects Symposium Coordinator, Code
4180, Naval Research Laboratory, Washington, DC 20375,

MILITARY SYSTEMS

HPM R&D...The Naval Air Development Center in War-
minster, PA, has issued a request for proposals (RFP) for a
study to identify the potential vulnerabilities of manned air-
craft digital fly-by-wire control systems to high power micro-
waves (HPMs). The primary objectives of the study are: tode-
velop a credible HPM threat profile—e.g., flux levels, fre-
quenciesand pulse durations; toidentify probable HPM entry
points, coupling paths, induced voliage/power/energy levels
and consequent HPM effects; and to define hardening meas-
ures. The study does not call for any HPM testing; it will be
limited 1o a review and an analysis of existing research. For
more information on Solicitation N6226%-89-R-0231, con-
tact: John Stabilito, Purchase Service Branch, Code 84573,
Naval Air Development Center, Warminster, PA 18974,
(215)441-2683....The Naval Research Laboratory (INRL) has
issued a call for research on the effects of microwaves on
electronics systems. For more information on Solicitation
NQQ014-89-R-ET12, contact: Evelyn Taylor, Code 3240.ET,
NRL, 4555 Overlook Ave., SW, Washington, DC 20375,
(202} 767-6457....The U.S. Army Missile Command at the
Redstone Arsenal in Alabama has awarded two contracts to
Sparta, Inc., of Laguna Hill, CA, for work on a directed RF
energy effects data base. The contracts are for a total of
$195,000.

PEOPLE

Dr. Lee Rosen has left W/L Associates to join the NIH Divi-
sion of Research Grants. After working with Dr, Bill Wise-
cup for nine-and-a-half years on power line issues, Rosen is
now down the half from Dr, Elliot Postow, who joined NIH
from the Navy Medical R&D Command. Postow is the for-

mer editor of Bicelectromagnetics. Rosen told Microwave
News that he hopes to be able to keep up with ELF health is-
sués....Dr. Richard Phillips, another former editor of Bio-
electromagnetics, will retire from EPA in September and
plans to move back to the West Coast.... After almost 33 years
with AT&T Bell Labs” Radiation Protection Departiment, Dr,
Max Weiss hasretired. He will continue 1o serve on a number
of state advisory gronps, including the New Jersey Commis-
sion on Radiation Protection....The FDA has awarded Dr.
Przemyslaw Czerski its Commendable Service Award for
his “outstanding accomplishments in research™ on the bio-
logical effects of EMFSs and for his leadership in standard-set-
ting activities. And Dr. Zory Glaser has been awarded the
Public Health Service Commendation Medal for his work on
radiological health and medical devices.

STANDARDS

NAB Opposes Seattle 100 1tW Limit...The National Asso-
ciation of Broadcasters (NAB) is urging the city of Seattle,
WA, not to adopt a proposed RF radiation standard that is ten
times stricter than the ANSI standard—100 pW/cm? in the
30-300 MHz frequency band (see MWN, J/AEB). The NAB
argues that the proposed standard is “not supported by scien-
tific data, is inordinately restrictive and would not benefit the
public,” and that “sound public policy should be based on es-
tablished evidence, not superstition or fear of the unknown.”
The NAB was responding to a Draft Environmental Impact
Statement (EIS) issued in May—a public hearing was held on
May 30 in Seattle. The EIS, which covers a telecommunica-
tions policy and land use as well as the disputed RF ordinance,
was prepared by the Seattle Office for L.ong-Range Planning.
Under the proposed rules, the Department of Health would
issue permits to broadcasters. According to the EIS, the de-
partment could grant a “special exception” under certain con-
ditions, but levels could never exceed 200 uW/cm?®. The NAB
again made its case for a national RE/MW exposure standard
instead of the evolving “patchwork quilt” of local rules (see
MWN, 5/085, M/AB6, M/J86 and J/A88). For more informa-
tion, contact: Cliff Marks, Office for Long-Range Planning,
200 Muricipal Bldg., Seattle, WA 98104, (206) 684-8056.

EIA on TV/VCR Immunity...ANSI has published ANSI/
EILA 544-1988, Immunity of TV and VCR Tuners to Internally
(Generated Harmonic Interference from Signals in the Band
535 kHz to 30 MHz. A copy is available for $13.00, prepaid,
from: Sales Department, ANSI, 1430 Broadway, New York,
NY 10018.

TECHNOLOGY

Zapping Hazardous Wastes...An efficient, cost-effective
method for decontaminating soil full of toxic wastes using RF
radiation has been developed by scientists at the OT Research
Institute (IITRI) in Chicago, IL. HTRI claims that the proce-
dure, “RF in situ decontamination,” has been demonstrated to
be 99% effective in removing hazardous wastes and that it is
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two-to-four imes cheaper than traditional methods. The pro-
cess, in which electrodes beam 2-45 MHz radiation into the
contaminated soil, is “similar to the heating accomplished
within a microwave oven, although the area heated is much
larger and the frequencies are much lower,” according to IIT-
RI’s Jack Bridges, one of the developers. “During the heating
process, water and hazardous components in the soil are rap-
idly evaporated; the vapors are collected and condensed for
subsequent removal from the site,” he said. The remaining
gases and liquids are reportedly one-thousandth of those pro-
duced by excavating and incinerating wastes. In arecent field
test, approximately 30 tons of soil laced with jet fuel and chlo-
rinated hydrocarbons were almost completely decontami-
nated, II'TRI reports, The in sitw method is an extension of an
earlier IITRI technology—developed by Bridges and I'TRI's
Harsh Dev—using RF heat energy to extract fuels from oil
shale and tar sand deposits. II'TRI recently sold the commer-
cial rights to its RF in situ process to Roy 1. Weston, Inc., a
‘West Chester, PA, company. A report describing the in situ
process is available from: Dr. Glenn Paulson, Director, Cen-
ter for Hazardous Waste Management, I'TRI, 10 W.35th St.,
Chicago, I1. 60616, (312) 567-4250....On a related front, the
April 10 Wall Street Journal reported on a procedure devel-
oped by the West German company Vetco Sanitec which uses
microwaves to disinfect medical waste,

VDTs

Electric Allergies...In a recent study of 32 people “with al-
leged hypersensitivity to electricity,” experts at the Depart-
ment of Neuromedicine at the National Institute of Occupa-
tional Health (NIOH) in Stockholm, Sweden, found that most
of the group attributed their problems 1o work at VDTs, But

OTA Report on ELF Hazards (continued from p.1)

it is far from clear whether VDTs are responsible for all the
cases. “We don'tknow what is causing the problem,” NIOH s
Dr. Kjell Hansson Mild told Microwave News. Using low-
radiation VDTs did not improve the subjects’ conditions—
nor did eliminating “unnecessary” electrical appliances. “In
some cases, there is a psychological component—and among
those working with VDTs, stress and lack of ventilation may
also be problems,” Mild said. Nevertheless, he emphasized
that electrical sensitivity is a real issue. Indeed, others in the
U.S. and the U.X. have shown that weak EMFs can cause al-
lergic reactions that are frequency specific (see MWN, M/A87
and J/A88). According to NIOH's Dr. Bengt Knave, the com-
bination of VDT flicker and magnetic fields may explain why
VDT workers report hypersensitivities more than other ex-
posed groups, such as railway workers or welders. Mild said
that since 1984, approximately 1,400 workers with dermatol-
ogical problems have been referred to NIOH and about 10%
of them have electrical sensitivities. But, he added, “That is
just the tip of the iceberg.” Mild said that a society has been
formed in Sweden for those who suffer from these ailments.

ETC...

RF To Fight Terrorism?...A Washington state doctor sug-
gests that there is a “simple solution” {0 guard against terror-
ist bombs aboard aircraft. In a letter to the June 7 Wall Street
Journal, Dr, Jeffrey Reynolds advocates beaming RF energy
at all baggage prior to takeoff to detonate any blasting caps
that might trigger hidden explosives.

But Seriously, Folks...Standup Comic Billy Crystal to a
packed Moscow audience in early Auguost: “T wanted to
perform in the U.S. embassy because it has the best micro-
phones.”

issue as a problem of field exposure rather than as a problem
of high-voltage ransmission lines,”

The 103-page report, which was prepared for the OTA by
Drs. IndiraNair, Granger Morgan and Keith Florig, all of Car-
negie Mellon University’s Department of Engineering and
Public Policy in Pittsburgh, PA, provides detailed coverage of
most of the major laboratory and epidemiological studies
conducted over the past decade, as well asa section on risk as-
sessment and policy alternatives,

Among the report’s proposals is a strategy of “prudent
avoidance”™: attempting to route new transmission lines so
that they avoid people; widening transmission lne rights-of-
way; developing designs for distribution systems—including
new grounding procedures—which would reduce the associ-
ated fields; and redesigning appliances to minimize or elimi-
nate fields.

The report downplays the value of establishing regulatory
standards with the rationale that, since the research appears to
point to frequency window effects, seiting a “safe” Hmit at

this time cannot be scientifically supported and might poten-
tially do “more harm thar good.”

In addition to calling for a balanced mixture of cell, whole
animal and epidemiological studies, the report cautions
against becoming too fixed on cancer as the “single health ef-
fect of concern.”

The report has received widespread news coverage. For
instance, the Associated Press story ran under the headline
“Pata on Electromagnetic Fields, Potential Risks Needed,
Study Says” (Arizona Daily Star), while USA Today featured
the report under the headline *“Killer Toasters?”

Biological Effects of Power Frequency Eleciric and Mag-
netic Fields is available for $4.75 from: U.5. Government
Printing Office, Superintendent of Documents, Washington,
DC 20402, (202) 783-3238; specify stock number 052-003-
01152-2. Tt serves as a background paper for another OTA
report, Eleciric Power Wheeling and Dealing: Technological
Considerations for Increasing Competition.
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ELF-Microwaves Cancer Study (continued fromp.1)

Cells exposed to microwaves alone did notrespond. “You
need a promoter like TPA to see the effect,” Balcer-Kubiczek
said in an interview in Tucson. ““We are observing a synergis-
tic effect of microwaves and TPA.” She added that, “It is not
clear whether the effect is caused by the microwave carrier
frequency or by the ELF modulation. This is something we
would like to follow up.”

L.ast year, Dr. Abe Parolareported that 100 Hz sine waves
could malignantly transform cells (see MWN, M/A88). Parola
is at the Ben-Gurion University of the Negev in Beer-Sheva,
Isracl.

In a paper published earlier this year in Radiation Re-
search {see references below), Balcer-Kubiczek and Harri-
son reported that microwaves can transform cells. They
wrote, “In the experiments reported here, microwaves appear
to act as an initiator in a two-stage ransformation assay.”
They went on to note a “striking” similarity between their mi-
crowave findings and those of previous studies using ulira-
violet radiation.

One point is clear, however: the cell ransformation is not
caunsed by heating. “Itis important to note that any positive re-
sult from our in vitro microwave protocols cannot be ex-
plained by microwave hyperthermia becanse heat alone is
known 10 be non-carcinogenic,” the researchers point out.
Also, they report that the measured temperature elevation in

Polish Epi Study Continues To
Show RF/MW Cancer Link

An ongoing prospective epidemiological study of the
Polish military continues to indicate that personnel ex-
posed to radiofrequency and microwave (RF/MW) radi-
ation have a higher than expected incidence of cancer.

In 1985, Dr. Stanislaw Szmigielski of the Center for
Radiobiology and Radioprotection in Warsaw, Poland,
announced that a major epidemiological study of mili-
tary personnel showed a statistically significantly higher
rate of cancer among servicemen exposed during 1971-
1980, as compared to those unexposed (see MWN,
Mr85). For blood-forming organs and Iymphatic tissue,
the rates were nearly seven times those expected.

Subsequently, a five-year {1986-1990) prospective
epidemiological study was initiated to test the cancer hy-
pothesis. In a recent letter to Microwave News, Szmi-
gielski said that an analysis of the data collected after
three years—at the end of 1988—"'supports our earlier
results from retrospective studies, although the differ-
ences between the exposed and non-exposed groups are
somewhat smaller (although still highly statistically sig-
nificant) than those found for the decade of 1971-1980.”
He wrote that the preliminary results indicate a doubling
of the incidence of all forms of cancer among those ex-

posed to RF/MW radiation (see also MWN, J/F8T).

the microwave-exposed cell flasks did not exceed 0.3°C, and
that the tumor promoter was added after microwave treat-
ment.

The cell assay used by the Maryland researchers is very
well characterized and widely used. It was originally devel-
oped for studying chemical carcinogens. “It predicts carcino-
genic potential for chemicals with an accuracy of approxi-
mately 80%,” Balcer-Kubiczek said.

The researchers have run the same experiment using var-
ious combinations of ionizing and non-ionizing electromag-
netic radiation, as well as with ultrasound—with and without
chemical promoters. In Tucson, they reported that continuous
wave ultrasound does not cause cell transformation. They be-
gan their microwave experiments five years ago; they were
originally supported by the Office of Naval Research and are
now funded by the National Cancer Institute.

Asearlyas 1981, Dr. Stanislaw Szmigielski of the Center
for Radiobiology and Radioprotection in Warsaw, Poland,
reported that non-thermal levels of microwaves conld aceel-
erate the development of tumors (see MWN, My81). Balcer-
Kubiczek said that, “Our new results are not inconsistent with
those of Szmigielski,”

A majorepidemiological study released by Szmigielski in
1985 showed that radiofrequency and microwave radiation
had caused abnormally high rates of cancer among exposed
servicemen; the preliminary results of an ongoing prospec-
tive epidemiological study support this finding (see box at
left).

Inalong-term exposure study carried out af the University
of Washington in Seattle, rats exposed torelatively low levels
of microwaves had a statistically significant increase in can-
cer, primarily of the endocrine system (see MWN, J/A84 and
Mr85).

1. Note that the published papers cite an 83 psec pulse width,
Papers by E.K. Balcer-Kubiczek and G.H. Harrison

“Search for Neoplastic Transformation In Vitro Following Pulsed
245 GHz Microwaves" and “Search for Neoplastic Transformation
InVitroFollowing Pulsed Ultrasound, " presented at the | [ th Annual
Meeting of the Bioelectromagnetics Society, Tucson, AZ, June 1989,
The ultrasound results have just been published in the Journal of
Ultrasound in Medicine and Biology, 15, pp.335-340, 1989,

“Induction of Neoplastic Transformation in C3H/10TY/2 Cells by
2.45 GHz Microwaves and Phorbol Ester,” Radiation Research,
117, pp.531-537, 1989.

“Survival and Oncogenic Transformation of C3H/10T/z Cells Af-
ter Extended X Irradiation,” Radiation Research, 104, pp.214-223,
1983.

“Evidence for Microwave Carcinogenesis In Vitre,” Carcinogene-
sis, 6, pp.B59-864, 1985.

“Far-Field 2.45 GHz Irradiation System for Cellular Monolayers In
Vitro," Journal of Microwave Power, 20, pp.145-151, 19835,

“Oncogenic Transformation of C3H/10T/2 Cells by X-Rays, Fast-
Fission Neutrons, and Cyclotron-Produced Neutrons,” fnierna-
tional Journal of Radiation and Biology, 44, pp.377-386, 1983.
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COMMENTARY

America Tunes In, But For How Long?

Iu June, the electromagnetic field (EMF) health debate went
public with the almost simultaneous publication of Paul Bro-
deur's New Yorker series on the “Hazards of Electromagnetic
Fields” and the Office of Technology Assessment’s (OTA)
report on power line EMFs (see p.1). The media, which, in the
past, had been only fitfully interested in the EMF issue, sud-
denly could not get enough of it.

A clear consensus has emerged: We need to know much
more about the effects of EMFs. Now the question is whether
money will be available for the necessary studies.

Newsweek (July 10) warmned, “We're not quite sure what
we're up against, and we need urgently to find out.” And Time
{(July 17y recommended limiting exposures from electric
blankets, electric clocks and TV sets and advised, “Until the
verdict is in, the watchword is prudence, not panic.” (.5,
News & World Report—ihe third major weekly-—ran a simi-
lar piece over two years ago—March 30, 1987.)

Television news soon followed, Good Morning America
aired a segment on August 11 whichincluded anexchange be-
tween Drs, David Carpenter, of the New York State Depart-
ment of Health, and Gilbert Omenn, the chairman of the Elec-
tric Power Rescarch Institute’s (EPRI} EMF advisory com-
mitiee. Dick Cavelt devoted two of his cable talk shows to
interviews with Brodeur,

And there is more o come. Articles are in the works at
USA Today, Family Circle, Discover and BusinessWeek,
among many others. The Sunday Today Show will air a piece
on August 20; other news shows, including the much-hyped
Prime Time Live, arc planning their own EMF segments.

Public awarcncess certainly has grown. On the negative
side, too much attention has been devoted to household appli-
ances. USA Today's short biurb on the OTA report was head-
lined “Killer Toasters?” (Junc 19) and the New York Times
(July 11} ran illustrations of no fewer than eight different ap-
pliances—but, nonetheless, managed to omit the two which
present the greatest potential risk, electric blankets and video
display terminals (VDTs). The Times also managed 1o over-
state EPRI's 1989 EMF bioeffects research budget—3$5.5
billion, instead of $5.5 million.

MICROWAVE NEWS is published bimonthly « ISSN 0275-
6595 « PO Box 1799, Grand Central Station, New York, NY
10163 » (212) 517-2800 « Editor and Publisher:‘Louis Slesin,
Ph.D.; Associate BEditors: Jennifer Goren, Sarsh Verdone;
Contributing Editor: Mark A. Pinsky; Copy Editors: Fim
Feldman, Ann Homaday; Intern: Fiona Greaves « Subscrip-
tions: $250.00 per year ($285.00 Canada & Foreign, U.S. funds
only); single copics: $50.00 « Copyright © 1989 by Louis
Slesin « Reproduction in any form is forbidden without written
permission.

By far the most important word came from Science maga-
zine. In a Joly 21 editorial, Deputy Editor Phitip Abelson
called for “much more” money for EMF health research (see
p.6). Abelson based his appeal on the OTA report.

AIE this media attention has prompted replies from indus-
try. In a letter to utility chief executive officers, EPRI called
the OTA report a “balanced review” and sought to correct
some of Brodeor’s criticisms, EPRI stressed that it is working
hard to find answers to power line health questions.

Over at ERI, Dr. Robert Kavet—whose earlier career at
EPRI is featured in the New Yorker aricles—prepared a re-
view of Brodeur's analysis of VDT EMFs for the Center for
Office Technology, whose members inclede IBM and
AT&T. After disputing a number of Brodeur’s points, Kavet
nevertheless agreed that more needs to be done: *Further re-
search and careful critical analysis should continue to address
and resolve the questions raised by the science, as well as to
address the public health concerns about health effects.”

Dr. H.B. Graves and attorney Tom Watson, both at Crow-
ell & Moring, the Washington, DC, law firm which represents
utilities across the country, have released a “Fact Sheet” o try
to put their own spin on the New Yorker series. They devote
anumber of pages to the Marcy-South lawsuit and to the team
of experts which they assembled for the New York Power Au-
thority and other utility clients. Bug they are silent about the
serious charges that some of these experts violated National
Institutes of Health rules on outside income in testifying as
paid witnesses in these cases. Power companies are distribut-
ing the fact sheet far and wide,

The IEEE's Committee on Man and Radiation, known as
COMAR, is preparing its own response,

y- V hat has been missing so far is the government’s re-
sponse. Informed sources have told Microwave News that
high-level reviews of the state of research and current funding
levels arc under way at a number of federal agencies. Yetno
one has come forward to make funding available for more
research.

Members of Cangress have been equally silent. Represen-
tative George Miller (D-CA) held aone-day hearing on power
line health risks two years ago (see MWN, S/087). Butnot a
word has been heard since then from Miller or from anyone
else on Capitol Hill. Al legislative and reguiatory activity re-
mains at state and local levels.

The public is clamoring for answers and there is a national
consensus for more healthrescarch, What more will ittake for
the federal health establishment totake its head outof the sand .
and start making EMFs a national priority?
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CONFERENCES

New Listings

September 14-15: Measurement of Power Systerm Magnetic Fields,
Lenox, MA, Contact: Hazel Mazza, General Electric Co., High-Voltage
Transmission Research Center, East New Lenox Rd., PO Box 796, Lenox,
MA 01240, (413) 494-4359 (sce p.12).

September 25-26: 1st Annual Transmission Symposium, Washington,
DC. Contact: The Management Exchange, 123 East 54th St., New York, NY
10022, (212) 371-8320 (see p.6).

October 27-29: Electromagnetic Fields and Neurobiology: A Current
Perspective, Hilton of Santa Fe, Santa Fe, NM. Contzct: D. Hjeresen, M-
899, Los Alamos National Lab, Los Alamos, NM 875435, (505) 667-3835.

November 2-5: Meeting of the Seciety of Telecommunications Consult-
ants (STC), Telecommunications Consulting in the 1990s, Sheraton Hotel
and Towers, Seaule, WA, Contzct: Effie Cooper, STC, 1841 Broadway,
Suite 1203, New York, NY 10023, (212) 582-3909.

December 11-14: 5th International Conference on Mobile Radio and
Personal Communications, University of Warwick, U.K. Contact: Insti-
tute of Electrical Enpineers, Savoy Place, London WC2R OBL, UK, {01}
240-1871, ext. 222.

1980

March 25-28: Ist International Congress on Therapeutic Electro-
medicine and Lasers, Hyatt Regency, Jerusalem, Israck, Contact: Dr. Zion
Singer, Secretary, Scientific Commitiee, Open University of Isracl, PO Box
39328, Tel Aviv, 61392 Isracl

CLASSIFIEDS

March 30-April 3: 44th Annual Broadcast Engineering Conference and
68tk Arnual Convention of the National Association of Broadcasters
{NAB), Georgiz World Congress Center, Adanta, GA. Contact: Engineer-
ing Conference Comuniuee, Science and Technology Department, NAB,
1771 N St., NW, Washington, DC 20036, (202) 425-5346.

April 4-5: 26th Annual Meeting of the National Council on Radiation
Protection and Measurements (NCRP), Mayflower Hotel, Washington,
DC. Contact: NCRP, 7910 Woodmont Ave., #800, Bethesda, MD 20814,
(301) 657-2652.

April 17-20: International Magnetics Conference (INTERMAG *90),
Metropole Hotel, Brighton, U.K. Contact: Davina Houscago, INTERMAG
'90, cfo ITEL, Brighton Polytechnic, Brighton BN2 4GJ, UK., (273)
670400,

May 1-3: 6th International Ionospheric Effects Symposium, Washing-
ton, DC. Contact: Ionospheric Effacts Symposium Coordinator, Code 4180,
Naval Research Laboratory, Washington, DC 20375 (see p.12).

May 6-11: 12th World Congress on Occugational Safety and Health,
Congress Centrum Hamburg, Hamburg, FR.G. Contact: World Congress
on Occupational Safety and Health, Hamburg Messe und Congress GmbH,
Postfach 30 24 80, D-2000 Hamburg 36, FR.G., (040) 35 69 22 42.

May 7-11: IEEE AP-S International Symposizm & URSI RadioScience
Meeting, Dallas Convention Center, Dallas, TX: Contact: Dr, Oren Kesler,
IEEE AP-S/URSI Symposium, PO Box 860130, Plano, TX 75086, (214)
952-3772.
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