
UPDATES CMSSIFIEDS 
POLICE RADAR 

Expmure Levek-.Fmm measurements of 5,000radar devices 
over the last ten years, Dr. David Faher of Michigan Slate 
University in East Lansiig concludes that, "When the device is 
being opaated properly, the microwave exposure levels en- 
countered by radar operatorsare less than 50 pW/cm2, i.e.,less 
than 1% of the maximum e m u r e  level of the current safety 
standards" ~pproximately 93% of theunits tested were fixed- 
mounted antennas and 5% wee  hand-held units. Fisher points 
out that policeofficers may be exposed to more than 1% of the 
aperturepowerdensity-whichcanrange from 0.1 mW/cm2to 
6.4 mW/cmz, at X-band (8-12 GHz) and K-band (18-27 GHz) 
frequencieswhen "the antenna is pointed at a metal object 
sufliciently close to the antenna [i.e., within 12 ft] and oriented 
so that the [EMFsl reflect directly back toward the radar 
operator!'Fisher notes that those who place the handheld de- 
vices in theiu laps will also be exposed to more than 1% of the 
aperture power density, though it will be reduced because of 
impedance mismatch. See "Microwave Exposure Levels En- 
countered by Police T&c Radar 0peralors:'IEEE Trunsuc- 
ti011~onElecbomngneticCo~tibility. 35.pp.36-45,February 
1993. FormoreonFisher's work seem, NIT31 andJIA92; 
andforrepatson oihersweys, seeMWN, MIA91 andM/A92. 

STANDARDS 
Approval of RP/MW Standard Upheld..ANSI's Board of 
Standards Review has rejected an appeal h m  the broadcast 
indusaythataskedfortherevemlofthepanel's earlierdecision 
approving ANSI/IEEE (35.1-1992, therevisedRFIMW radi- 
ation exposure guidelines. The main objection, first raised by 
Hammeu&EdisonInc.fHBrE),aSanFm~isco~nsultingfirm 
(see MWN. W 9 2  and NID92). is to the standa~I's 100 MHz 
cutoff point for limiting induced body currents, which falls in 
the middle of the mmercial FM radio band. The appeal was 
supported by ABC, CBS, Westinghouse Broadcasing Co. and 
the National Association of Broadcasters (NAB), among oth- 
ers. "A proper consensus was never reached due to a lsck of 
balance on SC-4," Michael C h i ,  manager of telecommu- 
nications engineering for ABC, told the board at a February 4 
hearing in New York City. The issue of balance on SC-4, the 
IEEE subcommittee that drafted the standard, has been raised 
before, with objections focusing on the panel's large military 
contingent and its limited biological and medical expertise (see 
MWN. S1089, JIA90 and NP92). But Chiadi argued a dig- 
ferent point--that his industry was not properly represented. 
After all, he pointed out, "Broadcasters have the greatest 
potential forexposing the public to high levels of RFradiation." 
Ron Peterson of AT&T Bell Laboratories in Murray Hill, NJ, 
who is secretary of SC-4, countered that, "Broadcasers were 
wellrepresented by Ralph Justus [who was then with theNAB] 
and Jules Cohen [a consultant based in Washington]." He also 
argued that below 100 MHz, the electric field fmm broadcast 
facilities can induce currents in excess of the limits in the new 
guidelines: "That's where the 100 MHz cutoff came from." 

The ELF Alert @series of milliaauss meters oermits accurate, I 
low-cost measurement of E L F ~ P O W ~ ~  frequency 
magnetlc f~elds Flve models cover a w ~ d e  range 
of aool~cat ons lnclud~na 3-axis and VLF I . Digital LCD display with resolution to O.lmG. 

Hand-held, light-weight, self-contained. . Models from 5H9.95 to $450.00. 

THE CENTER FOR FRONTIER SCIENCES 
The history of science has shown reptedly that novel 
s c i d i c  discoveries now believed were typically dise- 
garded in their time. %us, frontier scientists who dam to 
workattheedgesof sciencefaceextraordinaryobstacles. and 

I the present is noexceptioa The~er fu&t ie r~c iemcs  
was established in 1987 to coordinate aloballv information I I exchange, netwodcing, and education &I fmitia issues of I 
science. medicine, and technology. The Center helps engen- 
derpzeateromuws tonovel scientific claimsinseveral areas I ' I I inc6ding b~oelectromagnetics, the mind-matta interrela- I 
tlonshlp, complementarymedicinc. and new energy technol- 1 '  ' . oav. Asan mtearal ~artofTem~le Univenitv. hiehacademic I .. .. I s&a& are main$ined in r&iewinpl new claims. andnew 1 

I are raised lo help faci~itatebreakthrou~hs~ ~rontier 
Pers~eclives. a i o u d  aublishedsanianmwllv bv the Cemer. I 

I urn& anicl&conoi~tedby its affiiiates w'hdareworking 
in frontiasciences. Scientists and scholars interested in the 
iiuntier sciences, areas of science not yet mainstream, are 
invited to become affiliates of theCenter. Affiliates receive 
Frontier Perspectives and invitations to events for a twenty- 
five dollar annual fee. For further infomation. contacc 

The Center for Frontier Sciences, Temple Universiry 
Rifler Hall 003-00, Philadelohin. PA 19122 

(215) 787-8487. FAX: (i15) 787-5553 
Bitnet: V2058u@TEMPLEvM 
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ELF milligauss meter . . Ten-fold increase in productivity. - Auto-ranging 0.1 - 1999 mG - Low-cost ... $450. 
Call or write for details 

Detection . 100 dB Dynamic Range (0.2 milligauss- 
20 gauss) Wide Frequency Response, 5 Hz-2000 Hz 

Holaday Industries is recognized 
worldwide as a leading manufacturer of 

electric and magnetic field test equipment. 
For further Information, call or write: 

Department of Environmental Health Sciences 
Johns Hopkins University 

School of Hygiene and Public Health 
6th Swnmer Institule in Environmenlal HeaNh Studies 

June 7-18,1993 
Physical Agents in Environmental Health Sciences 

Course D i t o r :  Dr. Zory R. Glaser 
Fundamentals of non-ionizing elecmmagnetic radiation; 

pressure variations; temperature effects; vibration and 
ergonomic considerations. 

Contact: Dr. Jacqueline Corn orLindaLomb, Johns H o p h  
School of Hygi@ne andPublicHealth. 615 North WolfeSheet, 

R m  6001, Baltimore, MD 21205. (410) 955-2609. 

. Digital ELF and VLF Gaussmelns $150 - Ulm Law Radiation CRTs 
with 0.3 mG ELF (118ih of ihc Swedish MPRE Guidclinc) and 0.01 mG 
VLF(112Sth ofMP+) $695 Radiation-fne wlelcphonc $103- Exclmive 
ELF and VLP rcducuon acrviu: for your VDTs with eefltwe showing 
bdon and afwr lcvcl~. Our produds are in uac by the US Amy, EPA, 
Congrcla. Sulc of NY and many Foflunc IMX) wrporstions. 

SafeTcchnulylcr Curp, 1950 NE 208 Terrace, Miami, FL33179. 
Call: 800-638-9121 or 305-933.2026. Fax: 305-933-8858. 

&Month Trial-4150.00 (Outside the U.S., $170.00) 
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The growing concern over the effects of electromagnetic fields has placed electric utilities and industrial safety 
engineers in a difficult position. Dexsil offers you three ways to address these concerns. 

16 MICROWAVENEWS JanuaryiFebruory 1993 

Magnunz'"310 
Dexsil's Magnum 310 is an affordable, 
3-axis, 10-Gauss d ig i ta l  meter that 
provides fast, accurate readings of AC 
magnetic f ie ld strength with three 
switchable filter settings. 
The Magnum 310 is ideal for site surveys 
and requires no setup or calibration, 
The three filter settings for 60 Hz. 180 
Hz  or broadband analysis can be 
selected with the push of a button. iso- 
lating the primary and third harmonic 
from the broadband value. 
Other features of the Magnum 310 
include: a 2x16 alpha-numeric readout 
with two display modes-resultant only or 
resultant-with-vector-components. a 
resolution of 0 4  mG, a durable mem- 
brane keypad, auto shut off to save 
battery power, and a low battery indicator. 

For more information contact Dexsil. 

One Hamdun Park Drive. H:imdc.n. CT 06517 
I'honr (203) 288-3509 Fax (203) 248-6523 
Ma~n~am 310, Field Srar 1000 ;lnd Field St;w 4000 
;,re tractemarks of the Drxsil Corpurdiion. 

Field Star'" 1000  C Field StarT" 4000  
Both Dexsil's Field Star 1000 and Field 
Star 4000 are full function data loggers 
for AC magnetic fields. The Field Star 
1000 has a full scale range of 1000 mG 
with a resolution of .04 mG and the Field 
Star 4000 has a full scale range Of 4000 mG 
for higher current environments. 
Each device has three orthogonal 
sensing coils to measure the vector field 
components. Both devices can be used 
as either survey instruments or data 
loggers to record data as a function of 
lime, distance Or position In lhe survey 

lhe resul tant  and vec to r  
Compo"nts can be displayed in real 
lime and can be used lo locate magnetic 
field sources. The time-data 
mode al lows lhe user  s to re  fleid 
readings a t  intervals O f  seconds O r  
minutes for exposure measurements 

or dosimetry. With the use o f  the 
mapping wheel, straight line profiles or 
complete 2-D maps of field strength can 
be made. Event markers and turns can 
easily be entered from the keypad. 
Software provided with each unit allows 
the user to upload data easily to any PC 
compatible computer for 
data analysis and pre- 
sentation in a wide variety 
ofgraphicsformats. 

your 
application, Dexsil 
has the right device to 
provide the accurate 
information 
you need. 
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No Consensus on Cellular Phone
RF Radiation Levels in Brain

Measurements of the radiofrequency (RF) radiation absorbed in the
brains of users of hand-held cellular phones are yielding vastly different re-
sults. The variation among labs is more than thirtyfold and some phones
have been found to exceed the 1992 ANSI/IEEE C95.1 safety guidelines.

Well-publicized results from Dr. Om Gandhi’s lab at the University of
Utah, Salt Lake City, show that the maximum peak specific absorption rate
(SAR) in one gram of tissue from a cellular phone with a power output of
0.6 watts is approximately 0.17 W/Kg. In contrast, Dr. Niels Kuster of the
Swiss Federal Institute of Technology in Zurich has measured, under worst-
case conditions, an SAR of 5.3 W/Kg. In the U.S., the ANSI/IEEE standard
specifies a maximum SAR of 1.6 W/Kg averaged over one gram of tissue.

This lack of agreement has led to contradictory views about the safety
of cellular phones. In a press release issued by the University of Utah in De-
cember—and widely reported in the U.S. media—Gandhi assured the pub-
lic that RF exposures “are well within national safety standards.” A month
earlier, across the Atlantic, Kuster reached the opposite conclusion. “The
present generation of mobile telephones may be questionable with respect
to the current safety limits,” he advised the German Federal Ministry for
Post and Telecommunications in a report.

Dr. Quirino Balzano of Motorola Inc. has also been testing cellular
phones at his lab in Fort Lauderdale, FL. “My data and Dr. Kuster’s coin-
cide,” he told Microwave News.

Florida Lawsuit Blames Couple’s
Rare Leukemia on EMFs

Leonard Glazer of Coral Gables, FL, claims that the chronic myeloge-
nous leukemia (CML) that killed his wife, Elsa, and now threatens his own
life was not a chance occurrence. In a suit filed on January 20 in Dade Coun-
ty Circuit Court, Glazer’s lawyers argue that the extremely rare disease was
caused by electromagnetic fields (EMFs) from Florida Power & Light Co.
(FP&L) power lines outside the couple’s bedroom.

Lawrence Marraffino of Boca Raton, who is representing Glazer, al-
leges that FP&L was negligent in failing to warn the couple about the pos-
sible health risks posed by EMFs, and, in particular, that it “withheld known
scientific information” from the public. A trial date has not been set.

FP&L, which is based in West Palm Beach, maintains that an associa-
tion between EMFs and cancer has not been proven. “Worldwide, numerous
independent panels of experts have reviewed data on EMF research. None
have concluded that EMF causes cancer,” the utility argued in a written
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« Power Line Talk »

EMF NEWS

Dr. Gilles Thériault’s study of leukemia and brain cancer
among EMF-exposed workers will be published in the March
15 issue of the American Journal of Epidemiology. (The jour-
nal is running behind schedule, but the issue should be out be-
fore the end of March.) Thériault, the director of the Depart-
ment of Occupational Health at McGill University’s medical
school in Montreal, Canada, would not comment on the results
prior to publication. But the three sponsoring utilities, Elec-
tricité de France, Hydro-Québec and Ontario Hydro, are
preparing for the spotlight that shines on all major new stud-
ies. The word in the EMF community is that while the study
finds some indications of elevated risk, it does not settle any
of the nagging questions about the possible EMF–cancer
link. Thériault had initially submitted his paper to Science,
but the editors there did not think the subject was suited to
their audience. Dr. David Savitz’s occupational study, spon-
sored by EPRI, will follow some months later. He reports that
he intends to submit a manuscript for publication in the spring.

««  »»
The ABA Journal and Electrical World paint a dire picture
of what could happen to utilities and insurance companies in
the face of EMF lawsuits, adding to the growing literature on
the subject (see MWN, M/A92 and N/D93). “This new liti-
gation has the potential to open up a legal abyss that would
dwarf the one created by asbestos,” writes Roy Krieger in the
January 1994 ABA Journal, which is published by the Ameri-
can Bar Association. He goes on to say that the “stage appears
set” for the EMF–cancer debate to be resolved in the court-
room—not in the laboratory. “More studies exist that appear
to link EMF exposure to an increased risk of cancer than ex-
isted linking asbestos exposure to an increased risk of cancer
at a similar embryonic stage of asbestos litigation,” he con-
cludes. Dr. Robert Park of the American Physical Society,
a longtime skeptic of EMF health effects, comments on the
ABA article in his weekly e-mail column under the headline,
“Electromagnetic Fields Attract Sharks.” He notes that pub-
lic concern over EMF health effects is “rising irrespective of

its validity” but agrees that growing EMF litigation could
eclipse asbestos suits. In the December 1993 Electrical World
article, James Pierobon outlines what could happen if a plain-
tiff wins a case: “A decision against a utility would send shock
waves through the electric utility industry and alter how util-
ities site power lines,” he writes. “It could drive up the cost of
insurance and compel many states to reassess the need for
EMF regulations.” Pierobon also says that even if a utility
successfully defends an EMF suit, the legal costs can be very
high, citing, as an example, the $2 million San Diego Gas &
Electric Co. spent defending itself in the Zuidema case (see
MWN, J/A91, N/D92 and M/J93)....The 376-page, fall issue
of Shepard’s Expert and Scientific Evidence Quarterly, a
legal journal, is devoted primarily to EMF litigation, with
chapters by John Burke Jr., Bruce DeBoskey, Linda Erdreich,
Bruce Kelman, Marc Klein, Norman Sandler, John Ward  and
Michael Withey. The quarterly also features excerpts of expert
testimony from the Zuidema case by Drs. Seymour Gruffer-
man, Samuel Milham, Vikas Sukhatme and Peter Wright. For
copies, contact: Shepard’s/McGraw-Hill Inc., 555 Middle
Creek Parkway, PO Box 35300, Colorado Springs, CO 80935,
(800) 541-3334. A one year subscription costs $350; a single
issue is $90.00.

««  »»

Many of the best-known members of the EMF research com-
munity will be speaking at this year’s annual meeting of the
National Council on Radiation Protection and Measure-
ments (NCRP), to be held in Arlington, VA, April 6-7. The
theme of the meeting is ELF EMFs: Issues in Biological Ef-
fects and Public Health. Dr. Thomas Tenforde chaired the
program committee, with the help of Drs. Larry Anderson,
Carl Durney, Leeka Kheifets, Granger Morgan, Charles Polk
and David Sliney. There is no registration fee. For more in-
formation, contact the NCRP at (800) 229-2652 or (301) 657-
2652.

««  »»

New Jersey Assemblyman George Geist introduced a reso-
lution on January 24 asking the state Board of Regulatory
Commissioners (BRC) to impose a two-year moratorium on
the construction of new overhead transmission lines. “It is in
the best interest of the public for the BRC, before permitting
the construction of new high voltage transmission lines that
may cause a threat to public health, to evaluate...information
on electromagnetic fields...and develop a comprehensive
policy,” the resolution states. There is “growing scientific
evidence that exposure to EMFs raises the risks of some types
of cancer,” it notes, adding that transmission lines have been
constructed near homes and schools, “posing a potential pub-
lic health threat.” Residents of Washington Township, which
falls within Geist’s district in the southern part of the state, are
actively opposing the construction of a substation and two 69
kV distribution lines by Atlantic Electric Co. (The company
also faces an EMF personal injury lawsuit due to go to trial

Big Budget Increase for NERP
The National EMF Health Research and Communi-

cations Program (NERP) could get as much as $20 mil-
lion next year, according to the President’s budget, which
was released in early February, as we go to press.

The fiscal year 1995 budget proposal asks for $6 mil-
lion to continue DOE’s “biological mechanisms research
program” and $10 million for the NERP. If Congress
goes along with the President’s request and industry puts
up its $10 million share in matching funds, the NERP
would more than double next year.

“It’s a very encouraging first step,” Dan Vander Meer,
one of the EMF program managers at NIEHS told Micro-
wave News.
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this spring; see MWN, N/D93.) Meanwhile, in Indiana on Jan-
uary 10, state Senator Frank Mrvan introduced a bill calling
for a ban on new power lines of at least 115 kV, noting that
such lines should not be allowed until it has been determined
whether “rules are necessary to protect the public health from
electric and magnetic fields.” Bills banning the construction
of new power lines have been introduced in other states but
have not been enacted into law (see MWN, M/J91).

««  »»

Paul Brodeur appeared as a surprise witness at a power line
hearing before the Energy Facility Siting Board in Provi-
dence, RI, last November, arguing that a power line proposed
by Narragansett Electric Co. should be built underground.
He spoke on behalf of the citizens of East Greenwich, one of
three towns the 5-mile, 115 kV line would cross. In a tele-
phone interview with Microwave News, Brodeur said that he
had urged the siting board to consult with independent ex-
perts who could assess the scientific evidence on the health
effects of EMFs. The utility had argued that Brodeur was not
qualified to speak as an expert. “ His background is in journal-
ism, not science,” said Narragansett spokesman Charles Moran.
(Rhode Island press reports noted that, at the hearing, law-
yers, administrators and utility representatives thumbed through
the pages of Brodeur’s latest work, The Great Power Line
Cover-Up, which alleges that utilities and the government are
concealing information about the health effects of EMFs.)
Meanwhile, the town of East Greenwich has hired Providence
lawyer William Harsch, who chaired the state’s Public Utili-
ties Commission in the 1970s, to argue its case. “The power
company is being quite unreasonable,” he said. “Why can’t
they bury the line?” Harsch noted that his clients are con-
cerned about the power line’s effects on property values and
on health. Narragansett’s Moran responded that there is no
need to bury the line because the utility has agreed to build it
along the far edge of an existing ROW, away from homes, and
has also agreed to move an existing 115 kV line 200 feet to
the site of the new line. As a result, he said, EMFs near the
homes will drop from 20 mG to 1 mG. Governor Bruce Sund-
lun had discussed this option with the utility last summer,
Moran said, when he vetoed two measures requiring that new
power lines of at least 69 kV be built underground (see MWN,
J/A93). Moran said that Sundlun had felt it would be a way
to make the vetoes more palatable to power line opponents. In
1990, the East Greenwich town council banned all new power
lines above 60 kV for three years (see MWN, N/D90). The mor-
atorium was later overturned. The siting board will continue
to hold hearings on the proposed line until the spring.

««  »»

The Pennsylvania Power & Light Co. (PP&L) and resi-
dents of Scranton have reached an agreement under which
the utility will bury part of a new 2.7-mile, 138 kV line and
build the rest in an industrial area, away from homes. The
proposed settlement was filed on January 14 with the state
Public Utility Commission (PUC), which is expected to
decide whether to accept it by the middle of February, ac-

EMF Mitigation Tutorial
The IEEE’s Power Engineering Society will sponsor

a one-day training session on EMF mitigation tech-
niques on April 14 at its 1994 Transmission and Distri-
bution Conference and Exposition in Chicago. It is being
organized by Vernon Chartier of the Bonneville Power
Administration (BPA) in Vancouver, WA.

The 12-part tutorial will cover all aspects of how to
reduce EMFs from power lines, substations, appliances
and transportation systems—whether the fields are in
schools, residences or commercial buildings. Experts
from Carnegie Mellon University, Electric Research and
Management, Enertech Consultants, General Electric and
IIT Research Institute will be among those making pre-
sentations. Background papers are being prepared and
will be distributed to attendees.

Chartier advises people to reserve early, as atten-
dance is limited to 100 and more than 15,000 are expect-
ed to come to the conference.

There will also be a training session on mitigating
power line EMI on April 12, organized by Marv Loftness,
a consultant based in Olympia, WA.

For more information on the April 14 workshop, con-
tact Chartier at (206) 418-2615. For more on the April 12
EMI session, contact Loftness at (206) 357-8336.

cording to PUC spokesman John Frazier. PP&L’s efforts to
upgrade the old 69 kV line came at a bad time, it seems.
Shortly after the utility first announced its plans, the media
publicized an alleged cancer cluster among children living
along the line. CBS’s Street Stories and ABC’s World News
Tonight ran stories about it, on January 28 and April 6, 1993,
respectively, featuring the city’s mayor, Jim Connors. “Until
the government tells us once and for all that EMFs don’t
cause cancer in children, they should not allow it in our neigh-
borhoods,” he told ABC. Under the plan, PP&L will bury a
three-block section of the new line—which comes within 50
feet of houses—and remove an old overhead line that is there
now, according to Joe Price of Dougherty, Leventhal & Price
in Scranton, who is representing a neighborhood group.
PP&L’s David Osterhout said that EMFs aside, the utility
would have removed the overhead line and built the new one
in the industrial corridor for engineering reasons. Price told
Microwave News that his clients felt better about PP&L bury-
ing the part of the line near homes when Dr. Samuel Milham,
formerly of the Washington State Department of Health in
Olympia, who testified for the PUC’s Office of Trial Staff at
a hearing before the commission, said that this option would
be safe. EMFs directly above the buried line would not exceed
1.0 mG and they would be negligible five feet way, Price said.
The Allentown-based utility also appears content with the
plan: “PP&L decided to accept the settlement proposal be-
cause we believe it serves the best interests of our customers
and everyone else involved,” said utility spokesman Richard
Beasley in a December 22 statement.
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Swedes Issue EMF Assessment;
Action on Limits Due in Spring

Sweden’s National Electrical Safety Board (NESB) has
pushed back the timetable for action on EMF exposure limits.
The board has released an interim report on possible health
risks, but a full analysis of possible 2, 5 and 10 mG limits—
and any proposed regulations—will not be issued until this
spring, according to NESB’s Henric Nilsson in Stockholm.

The report, published late last year, supports earlier gov-
ernment positions that embrace prudent avoidance while fur-
ther research is conducted. In particular, the board reiterates
the policy of the National Energy Administration that new
schools, day-care centers and playgrounds should not be lo-
cated where magnetic fields are above 2-3 mG. “NESB has
not found any reason to reconsider this recommendation,” the
report states.

There is broad agreement in the scientific community that
the connection between magnetic fields and cancer is not yet
certain, the board concludes. But it adds that, “It seems that
suspicion of such a link has strengthened.” The board’s assess-
ment is based on a review of recent research—in particular,
the Danish, Finnish and Swedish residential epidemiological
studies and the analysis of their pooled data (see MWN, S/O
92, S/O93 and N/D93).

The board summarizes its views as follows: suspicion of

a link between magnetic field exposures and childhood leu-
kemia is “strong,” suspicion of a link between occupational
magnetic field exposures and cancer is “reasonable” and sus-
picion of a link between residential magnetic field exposures
and cancer in adults is “weak.”

Last year, the board—which has the authority to regulate
EMF exposure—announced that it would examine the costs
and benefits associated with limits of 2, 5 or 10 mG (see
MWN, M/J93). This investigation was to have been complet-
ed by the end of the year, but it proved more complicated than
expected, according to Nilsson. When the analysis is com-
pleted this spring, the board may present a proposed regula-
tion or several regulatory options, Nilsson told Microwave
News. It is also possible that the board will decide that recom-
mendations, rather than rules, are sufficient, he added. Any
proposed regulations would be circulated for comment among
various government agencies.

The interim report, Magnetfält och Cancer 1993, is avail-
able only in Swedish. Contact: Stefan Villa, Elsäkerhetsver-
ket (NESB), Box 1371, S-11193, Stockholm, Sweden, (46+8)
453-9700, Fax: (46+8) 453-9710. An overview in English
was published by the Swedish power company, Vattenfall, in
its newsletter, E&B Extra (No.4, December 9, 1993). Con-
tact: Rolf Lindgren, Vattenfall Transmission AB, Folkunga-
gatan 20, S-41102, Göteborg, Sweden, (46+31) 800302, Fax:
(46+31) 156651.

J. Bowman et al., Electric and Magnetic Field Exposure,
Chemical Exposure, and Leukemia Risk in “Electrical”
Occupations (EPRI Report* TR-101723), December 1992.

Workers in “electrical” occupations are exposed to magnetic fields
five times greater than those in “nonelectrical” jobs, according to
surveys in Los Angeles, Seattle and New Zealand—where previous
studies had found a higher leukemia risk (see MWN, J/A82, J/A89
and S/O91). This study was done by a group of researchers led by
a team at the University of Southern California (USC). The electric
field exposures were also “significantly greater” in Los Angeles
and Seattle. The USC epidemiologists did not observe, however, a
dose–response relationship between leukemia and EMF exposure.
Importantly, they found that, compared to other workers, electrical
workers were not exposed to higher levels of toxic chemicals (e.g.,
benzene) or ionizing radiation.

T. Bracken and R. Rankin, EMDEX Project Residential
Study: Interim Report (EPRI Report* TR-102011), Febru-
ary 1993.

Bracken and Rankin found that houses in the very high current
configuration category under the Wertheimer–Leeper coding scheme
had, on the average, higher magnetic field levels than those in other
categories. In general, there was a trend of higher field levels with
wire codes, but there was considerable overlap, leading Bracken
and Rankin to conclude that, “Wire code category was not a good
predictor of magnetic field levels.” These results are based on the
first 17 months of a 25-month study at the homes of employees of
39 different utilities across the country.

Exposure Assessment Resources
P. Breysse et al., “ELF Magnetic Field Exposures in an Office
Environment,” American Journal of Industrial Medicine,
25, pp.177-185, February 1994.

In response to office worker concerns over miscarriage risks from
VDTs, this team from the School of Hygiene and Public Health at
the Johns Hopkins University and OSHA measured EMFs in a pay-
roll office. Time-weighted average magnetic field exposures of the
office workers—from a variety of sources, including photocopiers,
printers and the electrical distribution system, as well as VDTs—
ranged from 1.0 to 6.5 mG with a mean of 3.2 ± 1.5 mG. The highest
observed field was 27.4 mG. The team concludes that the exposures
are “low when compared to electric utility linemen and other elec-
trical environments.” (See also, MWN, M/J91.)

C. Cartwright, P. Breysse and L. Booher, “Magnetic Field
Exposures in a Petroleum Refinery,” Applied Occupational
and Environmental Hygiene, 8, pp.587-592, June 1993.

Electrical workers in petroleum refineries experienced a large vari-
ation in magnetic field exposures. High voltage and low voltage
electrical distribution workers were exposed to means of 11 mG and
13 mG, respectively, over a shift. Maintenance electricians, howev-
er, were exposed to less than 3 mG. In some cases, the high voltage
workers were exposed to up to 2 G, averaged over a shift, with peak
exposures as high as 18 G. EMF exposures in refineries are of inter-
est because of the observed excess in brain tumors in the industry—
see “Brain Tumors in the Chemical Industry,” Annals of the New
York Academy of Sciences, 381, 1982.
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T. Dovan, W. Kaune and D. Savitz, “Repeatability of Mea-
surements of Residential Magnetic Fields and Wire Codes,”
Bioelectromagnetics, 14, pp.145-159, 1993.

Spot measurements and wire codes at a subset of homes Savitz used
in his landmark study (see MWN, N/D86) were reassessed five years
later, in 1990. Wire codes showed few changes over the years. Per-
haps more surprisingly, spot measurements were relatively stable over
a 24-hour period and were well correlated with those taken in 1985.

D. Goellner et al., Safety of High Speed Guided Ground
Transportation Systems: EMF Exposure Environments —
Summary Report (No. DOT/FRA/ORD-93/28), August 1993.
Price not available at press time. Order from: National Tech-
nical Information Service, 5285 Port Royal Rd., Springfield,
VA 22161, (800) 553-6847.

A survey of EMF exposures at home, at work and on mass transit
systems—with the conclusion that the German TR07 maglev sys-
tem “does not present any unusual ELF EMF exposures to passengers
or crew.” This report was prepared by Sanford Cohen & Associates
in McLean, VA.

T. Jones et al., “Selection Bias from Differential Residential
Mobility as an Explanation for Associations of Wire Codes
with Childhood Cancer,” Journal of Clinical Epidemiology,
46, pp.545-548, 1993.

The association of childhood cancer and wire codes in the Savitz
and Tomenius studies may be due, at least in part, to unintended bias
in the selection of controls and cases, according to researchers from
American Electric Power Service Corp. and Columbus Southern
Power, both in Columbus, OH, working with Dr. Philip Cole of the
University of Alabama, Birmingham. This bias is attributed to the
observation that “high wire codes are associated with homes in
which the residents are mobile and low wire codes...with homes
occupied by stable residents.”

W. Kaune et al., “Development of a Protocol for Assessing
Time-Weighted Average Exposures of Young Children to
Power Frequency Magnetic Fields,” Bioelectromagnetics,
15, No.1, in press, 1994.

Based on exposure measurements of 29 children, Kaune’s team
found that time-weighted averages of the magnetic fields measured
throughout the children’s homes were “highly correlated” with per-
sonal exposures as measured with AMEX-3D meters. They aver-
aged 1.0 mG both inside and outside the home. The final protocol
will be used in the National Cancer Institute childhood leukemia
study led by Dr. Martha Linet (see MWN, J/F89).

W. Kaune and L. Zaffanella, Assessment of Children’s
Long-Term Exposure to Magnetic Fields (The Enertech
Study) (EPRI Report* TR-101407), November 1992.

The most surprising finding of this study is that spot measurements
were better predictors than contemporaneous personal exposure
measurements of personal exposures that occurred at other times.
Overall, Kaune and Zaffanella reported that wire codes and spot mea-
surements predicted children’s magnetic field exposures as success-
fully as more sophisticated techniques, which incorporate current
load data. They proposed that residential magnetic fields have two
components—one that is temporally stable, which can be captured
by spot measurements, and a second, larger component, which
varies over time.

M. Koontz et al., Assessment of Children’s Long-Term
Exposure to Magnetic Fields (The Geomet Study) (EPRI
Report* TR-101406), November 1992.

Wire codes were found to be better surrogates than spot measure-
ments for children’s magnetic field exposures as measured by person-
al monitors (AMEX or EMDEX). Wire codes became more strongly
correlated when spot measurements were averaged over two sea-
sons. The researchers concluded that, “A single monitoring episode
may not characterize long-term exposure, and single spot measure-
ments at one point in time may not adequately predict exposure.”

M. Sandström et al., “A Survey of Electric and Magnetic
Fields Among VDT Operators in Offices,” IEEE Transac-
tions on Electromagnetic Compatibility, 35, pp.394-397,
August 1993.

For a study of skin rashes among office workers, these Swedish
researchers from Umeå measured ELF and VLF EMFs 50 cm from
the front of VDTs and elsewhere in 150 offices. VDTs were a major
source of ELF magnetic fields (but not electric fields), with median
levels of 2.1 mG. Background fields were 0.7 mG, but higher than
5.0 mG in some offices. They also found that EMFs from VDTs of
the same model can vary greatly, which agrees with Richard Tell’s
survey for the NIOSH VDT study (see MWN, M/A91).

D. Savitz and W. Kaune, “Childhood Cancer in Relation to a
Modified Residential Wire Code,” Environmental Health
Perspectives, 101, pp.76-80, April 22, 1993.

Using a new three-category coding scheme—a simplification of the
Wertheimer-Leeper and original Savitz wire codes—Savitz and
Kaune found a stronger and more precise association between high
current transmission lines and leukemia and brain tumors in chil-
dren. The risk of leukemia for children living near transmission
lines designated as high wire code (HWC) was nearly three times
higher than for those living near low wire code (LWC) lines. For
brain tumors, the risk for HWC residents was two-and-a-half times
that of LWC residents. They call the intermediate exposure level
medium wire code (MWC).

L. Zaffanella, Survey of Residential Magnetic Field Sources:
Interim Report (EPRI Report* TR-100194), September 1992.
Final Reports Volume 1: Goals, Results, and Conclusions
(EPRI Report* TR-102759-V1), September 1993; Volume
2: Protocol, Data Analysis, and Management (EPRI Re-
port* TR-102759-V2), September 1993.

This survey of approximately 1,000 homes throughout the U.S.
identifies the sources, strengths and temporal variability of house-
hold 60 Hz magnetic fields. Average spot measurements exceeded
1 mG in 28% of the homes, with 6.7% exceeding 2.5 mG and 1.8%
exceeding 5 mG. The largest contribution came from overhead
power lines—considering this source alone, 3.3% of the homes
averaged more than 2.5 mG and 0.3% had fields of more than 5 mG.
The highest localized magnetic fields were produced by electric
appliances, but these fields decreased quickly with distance. Zaf-
fanella also found that magnetic field measurements made with a
STAR magnetic field recorder were correlated with the Werthei-
mer-Leeper wire codes. He did this work while he was with EPRI’s
High Voltage Transmission Research Center in Lenox, MA. Zaf-
fanella recently joined Enertech Consultants in Lee, MA.

* The Electric Power Research Institute (EPRI) is revising the pricing poli-
cy for its reports. For ordering information, contact: EPRI Distribution Cen-
ter, 207 Coggins Dr., PO Box 23205, Pleasant Hill, CA 94523, (510) 934-4212.
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Legal Notebook

Decision Due in Seattle Electrical Worker Case

Closing arguments have been filed in the case of Seattle
City Light cable splicer and maintenance technician Robert
Pilisuk, who worked at the utility for seven years until he died
of acute lymphocytic leukemia in 1989 at the age of 44. The
claim, brought by Pilisuk’s widow, Mimi Handlin, in March
1991, was heard by the Board of Industrial Insurance Appeals
in Seattle after being rejected by the Department of Labor and
Industry in March 1992 (see MWN, M/A91 and M/J92).
Handlin is seeking pension benefits for herself and her three
children. Judge Linda Williams, who presided over the hear-
ings, will issue a recommendation to the board, which will
then have six months to make a decision.

In their closing statement, filed on January 21, Handlin’s
lawyers argued that the electrical worker’s cancer was caused
by on-the-job exposure to EMFs. On the basis of evidence
they presented in the case, they asserted that Pilisuk’s aver-
age occupational EMF exposure was 12.6 mG. “The epide-
miological and laboratory research supports the conclusion
that workers exposed to such high magnetic field exposures
are at increased risk of leukemia,” argued Michael Withey of
Schroeter, Goldmark & Bender in Seattle. During the hear-
ings, Withey introduced 43 studies that he said showed a sta-
tistically significant association between leukemia and occu-
pational exposure to EMFs—including that of cable splicers
(see MWN, N/D89, J/A91 and M/A93).

Attorneys for Seattle City Light rejected Withey’s argu-
ments. “There is not a single statement in all of this documen-
tary evidence which expresses the view that 60 Hz magnetic
fields cause any type of cancer, much less leukemia,” wrote
Mark Warnquist of LeBoeuf, Lamb, Greene & MacRae in
Denver and Betty Ngan, assistant city attorney, in their clos-
ing brief. “The record cannot support a conclusion that Mr.
Pilisuk’s leukemia was naturally and proximately caused by
occupational exposure to EMF,” they concluded. In a tele-
phone interview, Warnquist said that, “There is no basis to
say that magnetic fields cause cancer.”

Expert witnesses for the Pilisuk family included: Drs.
Abraham Liboff of Oakland University, Rochester, MI; Sam-
uel Milham, retired from the Washington State Department
of Health, Olympia; Fred Ramsey of Oregon State Universi-
ty, Corvallis; and Peter Wright, now deceased, of the Poly
Clinic, Seattle.

Expert witnesses for Seattle City Light included: Drs.
Fred Applebaum, Steven Collins and Noel Weiss of the
University of Washington, Seattle; Dr. John Moulder of the
Medical College of Wisconsin, Milwaukee; and Laurie Op-
pel of Power Technologies Inc. in Schenectady, NY.

Slater School Case Moves Forward

A California judge has refused to grant Pacific Gas &
Electric Co.’s (PG&E) request to dismiss a lawsuit brought
by students and staff of the Slater School in Fresno and others
from the area. The utility had argued in a December 9 motion
that the state Public Utilities Commission has exclusive juris-
diction over EMFs. But at a January 27 hearing, Fresno Coun-
ty Superior Court Judge Stephen Kane did agree to drop one
of the charges—negligent infliction of emotional distress—
against the utility.

These are the latest developments in a case that is the
largest EMF lawsuit to date. News of a cancer cluster at the
Slater School was first brought to public attention by Paul
Brodeur in an article in The New Yorker more than a year ago
(see MWN, N/D92). There are now 35 plaintiffs claiming
personal injury, property devaluation or both from PG&E’s
Fresno power lines. About half of the plaintiffs have cancer:
five are former Slater students, three are members of the com-
munity living near the same 115 and 230 kV lines that run by
the school and ten are present or former Slater teachers, ac-
cording to their lawyer, Joseph Davis of Davis & Winston in
Los Angeles. The current lawsuit was begun by the family of
Curtis Hurd Jr., an assistant principal at the school who died
of cancer (see MWN, J/A93), and the other plaintiffs joined
the case last September. A trial date has not been set.

PG&E attorney Roger Rizzo of the San Francisco firm of
Sedgwick, Detert, Moran & Arnold said that the number of
claimants added to the Hurd suit has no substantive effect on
the case. “It doesn’t change the underlying facts, theories or
defenses, even though it sounds like a relatively large number
of people,” he told Microwave News.

Meanwhile, the California Department of Health Services
(DHS), which issued a report on the cancer cluster last June,
has confirmed one more cancer case among Slater staff,
bringing the total number to 15. In his New Yorker article,
Brodeur had claimed that the DHS did not make enough of an
effort to count cancer cases among former school employees
(see MWN, J/F93 and M/A93). The DHS continues to main-
tain that the cluster was probably due to chance. “There’s al-
ways an element of uncertainty, but we have not revised our
conclusions,” said Dr. Eva Glazer of DHS’s cancer surveil-
lance section in Berkeley. The breakdown of the 15 cases—
which include cancers of the breast, uterus and colon—is
“similar to what one would expect in any group of adults,”
Glazer wrote in an October 28 letter to Davis.

An earlier claim brought by the family of a Slater teacher
who died of a brain tumor, Katie Mae Alexander, was
dropped after the family’s request for a continuance was de-
nied. Alexander had worked in classrooms closest to the pow-

MICROWAVE NEWS  is published bimonthly • ISSN 0275-
6595 • PO Box 1799, Grand Central Station, New York, NY
10163 • (212) 517-2800; Fax: (212) 734-0316 • Editor and
Publisher: Louis Slesin, PhD; Managing Editor: Robert Diet-
erich; Senior Editor: Hilary A. Macht; Associate Editors:
Teresa Moogan, Lara Schoeberlein; Copy Editors: Jim Feld-
man, John Carpi; Production Coordinator: Joe Mungioli; Cir-
culation Assistant: Diana Cooper • Subscriptions: $285.00 per
year ($315.00 Canada & Foreign, U.S. funds only); single
copies: $50.00 • Copyright © 1994 by Louis Slesin • Repro-
duction in any form is forbidden without written permission.



7MICROWAVE NEWS  January/February 1994

illness. That was the first time a government recognized oc-
cupational exposure to EMFs as a cause of cancer (see MWN,
N/D92).

Two Charges Dropped in Meadow Street Case

A Connecticut judge has agreed to a request by Northeast
Utilities to drop two of 11 charges against the power company
in connection with one of the Meadow Street cases. A claim
by Jack Walston alleging “injury from an ultrahazardous
activity” was stricken on October 18, as was his charge that
the utility had violated the state’s Unfair Trade Practices Act
by telling the public that the electricity in its power lines did
not pose a health hazard, according to the utility’s attorney,
Anthony Fitzgerald of Carmody & Torrance in New Haven.

Michael Koskoff of Koskoff, Koskoff & Bieder, who is
representing Walston, did not return repeated telephone calls
seeking comment.

In his suit, filed on January 14, 1992, in Superior Court in
New Haven (see MWN, J/F92), Walston alleges that EMFs
from power lines and from a substation owned by the Berlin-
based utility and its affiliate, Connecticut Light and Power
Co., caused his benign brain tumor. Walston’s was the second
suit filed against the utility by a resident of Meadow Street in
Guilford. The first was brought on December 14, 1991, by
Walston’s next-door neighbors, Melissa Bullock and her
mother, who claim that Melissa’s malignant brain tumor was
caused by EMFs from the same electrical equipment. Trial
dates have not been set for either case.

Meadow Street was catapulted into the spotlight by a
1990 article in The New Yorker by Paul Brodeur, who argued
that the brain tumors and other health problems among
residents of the one-block street were caused by EMFs (see
MWN, S/O90, N/D90 and M/A91).

er lines, where EMFs reached a long-term average of about 1
mG and generally did not exceed 2 mG, according to DHS’s
report. Davis disputed these measurements, claiming that the
meters used to measure the magnetic fields may not have
been properly calibrated and that readings were not taken
from underground distribution lines near the classrooms.

CT Court Allows Discovery in Compensation Case

Lawyers for a lineman who worked for United Illuminat-
ing Co. (UI) and died of a brain tumor have received permis-
sion from a Connecticut court to obtain information from the
utility—such as whether it knew about a possible link be-
tween EMFs and brain tumors or had measured employees’
exposures to EMFs.

In Connecticut, claimants in workers’ compensation cases
are, as a matter of course, not entitled to discovery, said James
Horwitz of the Bridgeport firm of Koskoff, Koskoff &
Bieder, who is representing the widow of lineman George
Watmough. Horwitz noted, however, that the court often
makes exceptions, as it did in this instance. “Everybody rec-
ognized that in this case it was necessary,” he told Microwave
News. Horwitz’s request was granted by the state’s Third
District Workers’ Compensation Commission in New Haven
last December.

Watmough’s employment at the New Haven-based UI
began in 1974. He was diagnosed with a glioblastoma in May
1990 and died in February 1992 at the age of 38.

Fiona Phelan, a UI spokeswoman, said that she could not
comment on pending litigation. The utility’s lawyer, John
Letizia of Wiggin & Dana in New Haven, did not return tele-
phone calls.

Two years ago, a Swedish electrician who developed a
brain tumor received a workers’ compensation award for his

New York Landowners Settle Marcy-South Case
The Criscuola brothers of Downsville, NY, settled their

claim with the New York Power Authority (NYPA) on
February 7 for $24,000 to cover damages and court and
legal fees. The New York City-based utility has also agreed
to return a 2-acre plot that was taken for use as an access
road to the 345 kV Marcy-South power line, which runs
across the Criscuolas’ property.

Last October, New York’s highest court, the Court of
Appeals, ruled that the Criscuolas had the right to seek
compensation for losses in property value due to perceived
health threats from power line EMFs, whether or not the
risks are real (see MWN, S/O93 and N/D93).

“My clients are happy,” said New York City attorney
Michael Rikon, who represents the Criscuolas. Rikon’s
clients had originally requested $50,000 in damages from
the NYPA, claiming that “cancerphobia” due to power line
EMFs would affect the market value of their land. The
utility had already paid the brothers more than $5,000 for
two easements it took on their property.

“There was no point for the NYPA to spend any more

time, energy or money on this controversy,” the utility’s
assistant general counsel, Arthur Cambouris, told Micro-
wave News. He said that the landowners had a “difficult
time showing that market value was diminished in 1985 as
a result of the power line” and that the NYPA “doesn’t
need to spend many tens of thousands of dollars to make
that point when we can resolve this amicably.” Cambouris
also said that the easement the NYPA planned to use as an
access road would have been returned to the Criscuolas
anyway, because the utility decided to use another route.

Michael Gurda of Gurda, Gurda & Smith in Middle-
town, NY, who is representing ten other landowners who
filed suits in connection with the Marcy-South line, said
that hearings for these cases will begin on March 15 at the
New York Court of Claims in Goshen. Gurda said that his
clients are “battle-worn from a long, time-consuming
procedure” and that they might be inclined to settle in the
face of further appeals.

For more on the Marcy-South litigation, see MWN, M/
A87, S/O89, J/F90 and N/D92.
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Motorola Employee’s Suit Claims
Cell Phone Tests Caused Tumor

A veteran Motorola Inc. research engineer, Robert Kane,
filed suit against his employer in December, alleging that his
brain tumor was caused by exposure to radiofrequency (RF)
radiation from a prototype cellular telephone antenna. The
claim was rejected by Motorola, whose spokesman said it
does not “stand a prayer in the courts.” Nevertheless, the case
has rekindled the controversy over the safety of cellular phones.

In a series of tests in the fall of 1984, Kane used a hand-
held phone with an experimental compact antenna. “Due to
the structure of the antenna,” Kane’s complaint states, he was
exposed to “an unsafe energy density level.” Kane used the
phone in a residential neighborhood and in an open field near
Motorola’s Schaumburg, IL, headquarters while other engi-
neers monitored the transmissions. The antenna was on the
top of the unit, Kane alleges, about 1 cm from his skull, just
above his right ear. His inoperable tumor is in the right
temporal lobe of the brain—in line with the antenna location,
according to the complaint, which was filed December 13 in
Cook County, IL, Circuit Court.

David Reynard, whose lawsuit against NEC was the first
cellular phone–brain tumor claim, has made a similar argu-
ment about the location of the tumor that killed his wife. For
an update on this case and others, see box below.

Motorola flatly denied Kane’s charges at a press confer-
ence on December 17, the day after a CBS news magazine
broke the story of the lawsuit. Motorola spokesman Albert
Brashear said that the phone Kane tested had the antenna on
the bottom, close to the jaw. He also maintained that the test
unit operated at just 0.1 watts, substantially less than the 0.6
watt output power of the hand-held cellular phones now in use.

In an interview with Microwave News, Gina Fietsam, one
of Kane’s attorneys, countered: “We have the test data from

HIGHLIGHTS
1984” to show that Kane was exposed to high RF levels. She
declined to disclose the actual energy absorption levels that
she believes Kane experienced. Fietsam made a particular
point, however, of Kane’s charge that his manager, Thomas
Hull, had asked whether Kane “was feeling any heat” during
the tests. She argued that, “They obviously knew that he might
experience heat if they asked him that question.” She de-
clined to say if Kane did, in fact, feel warming in his head.
Commercially available cellular phones and portable radios
operate at power levels generally agreed to be incapable of
heating tissue.

Fietsam, of the Chicago firm of Holstein, Mack & Klein,
is also handling the Crist and Pogue brain tumor cases and the
class action that was dismissed last summer (see below).

Dr. Quirino Balzano, vice president of Motorola’s land
mobile products sector, argued at the press conference that
the calculations which led Kane to believe that he had been
exposed to high RF levels were flawed. He said that Kane had
talked to Motorola officials, before he decided to sue, about
the possibility that the testing was responsible for his brain
tumor. But his reasoning was “totally void of any physical
foundation,” Balzano said. Calling Kane’s ideas “personal
theories,” he concluded that, “He has not been exposed to the
power levels he alleges.”

Kane’s complaint asserts that Motorola research con-
ducted from 1976 to 1982 demonstrated that “transmit anten-
nas operating very close to a human head could not comply
with electromagnetic energy exposure safety standards.”
(See also, p.1.) Kane has worked for 21 years as a Motorola
research engineer, and he holds 47 patents.

Balzano, Hull and another manager, James Phillips, are
all named with Motorola in the suit.

The claim of injury from an acute RF exposure—both
sides agree that Kane’s total cellular phone use amounted to
just a few hours—is in sharp contrast with the argument in the
other three brain tumor cases now pending against cellular

After a hearing in Chicago on December 21, Illinois Circuit
Court Judge Edwin Berman rejected a class action filed on behalf
of cellular phone users who have brain tumors, but he said that the
claims of the two plaintiffs who were named in the suit could be
refiled as standard injury claims.

The plaintiffs, Matthew Crist and William Pogue, who are su-
ing Motorola and NEC America Inc., respectively, are represent-
ed by attorneys with Holstein, Mack & Klein and two other Chi-
cago firms (see MWN, J/A93). The lawyers have asked Berman
to reconsider his decision, but they also have refiled the claims as
individual cases. Last summer, Berman denied a request by the
same group of lawyers to establish a class action on behalf of all
cellular telephone users, claiming breach of warranty, among
other things, because the manufacturers had failed to provide safe
products. An appeal of that decision is pending.

In St. Petersburg, FL, one of two main defendants has been
dropped from the case brought by David Reynard, who alleges
that cellular phone radiation caused or promoted the brain tumor
that killed his wife (see MWN, M/J92). The claim against the serv-
ice provider, GTE Mobilnet of Tampa Inc., was dismissed in ear-

ly November. Compared with the case against NEC, the manu-
facturer of the phone, it would be “more difficult to establish a
case against GTE under conventional products liability law,” ex-
plained John Lloyd, Reynard’s attorney. Lloyd, based in St. Pe-
tersburg, said the case was dismissed without prejudice and could
be refiled. GTE Mobilnet is part of GTE Corp. in Stamford, CT.

Meanwhile, attorneys for Reynard and for NEC have re-
vealed who they expect will testify. NEC has selected a number
of experts who are well known in the bioelectromagnetics com-
munity, including: Dr. Eleanor Adair of the John Pierce Labora-
tory in New Haven, CT; Dr. Andrew Bassett, formerly of Colum-
bia University, New York City; Dr. Linda Erdreich of Bailey Re-
search Associates Inc. in New York City; Dr. Bill Guy, formerly
of the University of Washington, Seattle; Dr. Don Justesen of the
VA Hospital in Kansas City, MO; Dr. James Lin, University of
Illinois, Chicago; and Dr. Kristian Storm III of the Comprehen-
sive Cancer Center, University of Wisconsin, Madison. Reynard’s
experts include: Dr. John Holt of Perth, Australia; Dr. Jan Leest-
ma of Chicago; and Dr. Reimer Wolter of the University of Mich-
igan, Ann Arbor. Holt was deposed in Hawaii in mid-January.

Brain Tumor Class Action Denied; Individual Claims Refiled
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phone manufacturers. These allege that long-term phone use
causes or promotes brain tumors. Nonetheless, the case re-
vived the controversy that has dogged the industry since last
January (see MWN, J/F93, J/A93, S/O93 and N/D93).

Kane’s allegations were first reported on December 16 by
the CBS program Eye to Eye with Connie Chung, which por-
trayed the story as “an industry insider” warning of the dan-
gers of cellular phones. “My opinion is that portable cellular
transmitters, portable cellular telephones are not safe to oper-
ate,” Kane told CBS reporter Roberta Baskin. Motorola’s
Brashear argued the next day that the suit was “a corporate
stickup” and that Kane’s attorneys were using “junk science
and tabloid television” to exact payment from the company.

Industry Epidemiological Studies
Cellular telephone companies are funding two epi-

demiological studies designed to examine the possible
health effects of RF radiation.

On December 13, Dr. George Carlo, who is leading
the Cellular Telecommunications Industry Association’s
(CTIA) research program, announced that Drs. Kenneth
Rothman and Nancy Dreyer of Epidemiology Resources
Inc. in Newton Lower Falls, MA, would do a large-scale
study of portable phone users. It will be “very expen-
sive,” Carlo told Microwave News.

At its December 17 press conference, Motorola said
that it was in the midst of a company-wide study of brain
tumors and other types of cancer. Preliminary results
from Dr. Robert Morgan of Environmental Health and
Strategies Inc. in Redwood City, CA, show that, since
1985, Motorola’s 60,000 employees had a lower-than-
expected rate of neurological cancers.

WHO Issues Health Review of
300 Hz-300 GHz EM Radiation

The World Health Organization (WHO) has issued a re-
port, Electromagnetic Fields (300 Hz-300 GHz), which re-
views the bioeffects and health literature through 1990. The
report reaffirms the exposure guidelines for the frequencies
100 kHz to 300 GHz adopted by the International Radiation
Protection Association (IRPA) in 1984 and modified in 1988
(see MWN, Mr84 and J/F88).

The report was written by a task group assembled for
WHO by IRPA—which has now become ICNIRP, the Inter-
national Commission on Non-Ionizing Radiation Protection
(see MWN, J/A92). Dr. Michael Repacholi of the Australian
Radiation Laboratory in Yallambie, the chairman of ICNIRP,
led the task group.

The exposure guidelines are based on maximum whole-
body specific absorption rates (SARs) of 0.4 W/Kg for work-
ers and 0.08 W/Kg for the general public. These are designed
to limit an increase in body temperature to less than 1° C, with
safety factors “to allow for unfavorable, thermal, environ-
mental and possible long-term effects.”

For partial-body exposures, a local SAR of 20 W/Kg is
recommended “to avoid excessive local temperature eleva-
tions,” with the added caveat that the “eye may need special
consideration.”

Among the task group’s other conclusions are:
• “The possibility that exposure to RF fields might influence the
process of [animal] carcinogenesis is of particular concern. So
far, there is no definite evidence that irradiation does have an ef-
fect, but there is clearly a need for further studies to be carried out.”
• “A safe limit for [1-10 µs] pulses cannot be identified on the
basis of available evidence.”
• “The effects of [AM RF fields] at the cellular, tissue and organ
levels cannot be related to adverse health effects.”

The members of the WHO–IRPA task group are: Prof. J.
Bernhardt (Germany), Dr. C. Blackman (U.S.), Dr. L.A.
Court (France), A. Duchêne (France), Prof. M. Grandolfo
(Italy), Dr. M. Repacholi (Australia), Dr. R. Saunders (U.K.),
Prof. M. Shandala (Russia), Dr. J. Stolwijk, (U.S.), Dr. M.
Stuchly (Canada), Dr. M. Swicord (U.S.), Dr. L. Szabo
(Hungary) and Dr. S. Szmigielski (Poland).

Electromagnetic Fields (300 Hz-300 GHz), Environmen-

tal Criteria No.137, 1993, which is in English with summa-
ries in French and Spanish, is available for $30.60 from:
WHO Publications Center, 49 Sheridan Ave., Albany, NY
12210, Order No.1160137. It is also available for 34 Swiss
francs from: WHO Distribution and Sales, 1211 Geneva 27,
Switzerland. Many countries have a local sales agent for
WHO publications.

UK’s NRPB Revises EMF and
RF/MW Radiation Rules

The U.K.’s National Radiological Protection Board
(NRPB) has released new exposure guidelines for non-ioni-
zing electromagnetic radiation from 0-300 GHz. Overall, they
are little changed from those issued in 1989 (see MWN, J/A89).

The “basic restrictions” for workers and the general pub-
lic are given primarily in terms of current densities and
SARs—quantities that the NRPB concedes “cannot be ob-
tained directly by means of a measuring instrument.” Mea-
surable electric and magnetic field strengths, called “investi-
gation levels,” are given to help assess compliance with the
basic restrictions but are not enforceable.

Induced currents for 10 Hz-1 kHz may not exceed 10 mA/
m2. Above and below that range, the limit is a function of fre-
quency. The investigation levels for 50/60 Hz are 13-16 gauss
and 10-12 kV/m for magnetic and electric fields, respectively.

For 100 kHz-10 GHz the basic restrictions continue to
limit average whole-body SARs to 0.4 W/Kg—now aver-
aged over 15 minutes, as opposed to 6 minutes. Partial-body
SARs in the fetus, head, neck and trunk are now 10 W/Kg aver-
aged over 6 minutes. For limbs, SARs can reach 20 W/Kg.
For 10-300 GHz, the maximum power density is 10 mW/cm2.

An NRPB research review completed in 1992 and a
follow-up report issued last year both downplayed the possi-
bility of EMF or RF/MW health risks (see MWN, M/A92 and
N/D93). In the new guidelines, the NRPB again takes this
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HIGHLIGHTS

The Environmental Protection Agency (EPA) has come out
strongly against the Federal Communications Commission’s (FCC)
proposal to adopt the ANSI/IEEE C95.1-1992 standard on RF/
MW exposure, contending that the standard has “serious flaws”
and questioning whether it is “sufficiently protective of public
health and safety.” In comments filed on November 9, 1993, in re-
sponse to a request made last April by the FCC (see MWN, M/
A93), EPA criticizes, in particular, the standard’s different limits
for “controlled” and “uncontrolled” environments and the fail-
ure to consider nonthermal effects. It recommends that the FCC
adopt the exposure limits recommended by the National Council
on Radiation Protection and Measurements (NCRP) in 1986 (see
MWN, M/J86). This is not the first time the C95.1 standard has
been criticized. Last year, a research group at Kirtland Air Force
Base, NM, adopted stricter limits (see MWN, S/O93).

In its comments, filed on November 10, 1993, the Center for
Devices and Radiological Health (CDRH) of the Food and Drug
Administration (FDA) calls the new standards “appropriate,”
except for the “low power exclusion clause.”

The deadline for submitting comments to the FCC was Janu-
ary 25, with reply comments due on February 24. The agency had
originally set deadlines of August 13 for comments and Septem-
ber 13 for reply comments, but these were extended three times.
The FCC granted the first delay to the National Association of
Broadcasters (NAB) to complete a study intended to help broad-
casters comply with the new guidelines. In early November, CBS
Inc., Capital Cities/ABC Inc. and Hammett and Edison Inc. re-
quested a further extension to January 11 so they could review
the NAB study as well as data from Dr. Om Gandhi’s lab at the
University of Utah. CBS then asked for another two-week delay
when it was unable to obtain equipment to complete induced
current measurements in time. Most comments were filed at the
FCC deadline—too late to be included here.

EPA’s Recommendations

1. The FCC should not adopt the 1992 ANSI/IEEE standard.
There are serious flaws in the standard that call into question
whether the proposed use of 1992 ANSI/IEEE is sufficiently
protective. The following four points address some of our concerns:
a) 1992 ANSI/IEEE allows a twofold increase in the [maximum
permissible exposures] at high frequencies above that permitted
by the current FCC guideline; b) The two-level revised standard
is not directly applicable to any population group but is applica-
ble to exposure environments called controlled and uncontrolled
environments that are not well defined and are discretionary. We
disagree with this approach; c) The 1992 ANSI/IEEE conclusion
that there is no scientific data indicating that certain subgroups of
the population are more at risk than others is not supported by
NCRP and EPA reports; d) The thesis that the 1992 ANSI/IEEE
recommendations are protective of all mechanisms of interaction
is unwarranted because the adverse effects level in the 1992
ANSI/IEEE standard is based on a thermal effect.

2. The FCC should consider the exposure criteria recommended
by the NCRP in Report No. 86, Biological Effects and Exposure
Criteria for Radiofrequency Electromagnetic Fields, with the
addition of: a) The 1992 ANSI/IEEE limits for induced and con-
tact RF currents, for the frequency range of 300 kHz to 100 MHz,
to protect against shock and burn, and b) The FCC proposal for
low power device exclusions as the standard for the public, where
“public” includes all persons using these devices unless the user
is operating a device as a concomitant of employment. EPA rec-
ommends consideration of 1986 NCRP for the following rea-
sons: a) 1986 NCRP recommends RF radiation exposure limits
specifically for both workers and the public; b) 1986 NCRP is
more protective than 1992 ANSI/IEEE at higher frequencies; c)
There are no substantive differences in the literature base support-
ing the 1986 NCRP and 1992 ANSI/IEEE except for the litera-
ture on RF shocks and burns. In addition, NCRP is chartered by the
U.S. Congress to develop radiation protection recommendations.

3. The FCC should consider requesting that the NCRP revise its
1986 report to provide an updated, critical and comprehensive
review of the biological effects on RF radiation and recommen-
dations for exposure criteria.

FDA–CDRH’s Comments

...We feel that the replacement by the FCC of the ANSI C95.1-
1982 guidelines with most of the provisions of the ANSI/IEEE
C95.1-1992 guidelines is appropriate and will provide a greater
level of protection to the general public....

There is, however, one provision with which we must dis-
agree....The concept of limiting the SAR induced in the body
appears to be disregarded...[by] a “low-power exclusion clause”
that exempts certain RF devices from the provisions of the
standard only because they emit less than a specified amount of
power. Recent data from technical publications and other sourc-
es indicate that certain lower-powered RF devices, such as hand-
held, portable, two-way radios, cellular phones, and other per-
sonal communication devices can induce relatively high SARs in
portions of the body of nearby persons. Indeed, some devices that
meet the requirements of the low-power exclusion clause can
induce SARs that exceed the local-SAR limits specified else-
where in the same standard—making the standard appear self-
contradictory....

With respect to the specific levels cited in the standard for
maximum permissible exposures and SARs...we do not believe
this standard addresses the issue of long-term chronic exposures
to RF fields....

In conclusion, CDRH recommends approval of the Proposed
Rule, with the exception of the exclusion clause for low-power
devices. In addition, we recommend that the scientific literature
be closely monitored for possible evidence that the exposure
levels cited by the new standard may need to be reduced....In our
view, the adoption of the 1992 ANSI standard furthers, but does
not end, our respective RF protection efforts.

stance, arguing that “there is no firm evidence” for an EMF–
cancer link. “Some of the evidence is likely to have been dis-
torted by bias against the reporting or publishing of negative
results,” according to the guidelines.

The complete text of the guidelines, “Restrictions on Hu-
man Exposure to Static and Time-Varying Electromagnetic
Fields and Radiation,” appears in Documents of the NRPB,

Vol.4, No.5, pp.7-63, 1993. A shorter overview, “Guidelines
on Limiting Exposure to Electromagnetic Fields,” by Dr.
Alastair McKinlay, one of the five authors of the new rules,
appears in NRPB’s Radiological Protection Bulletin, No.148,
pp.19-24, 1993. For more information, contact: NRPB, Chil-
ton, Didcot, Oxon OX11 0RQ, U.K., (44+235) 831600, Fax:
(44+235) 833891.

EPA Assails ANSI RF/MW Standards as Seriously Flawed
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Miscarriage Risk for Therapists
Using Microwave Diathermy

Physical therapists who administered microwave (MW)
diathermy during or shortly before their first trimester of
pregnancy had a significant 28% higher risk of miscarriages,
but those who used shortwave (SW) diathermy had no excess
pregnancy loss, according to a new study from the Johns
Hopkins University School of Hygiene and Public Health in
Baltimore. The miscarriage risk doubled as the number of
MW treatments increased—a trend which is also significant.

Writing in the November 15 issue of the American Jour-
nal of Epidemiology (138, pp.775-786, 1993), Drs. Rita
Ouellet-Hellstrom and Walter Stewart suggest that the differ-
ence in risk may be due to the different frequencies of the two
types of diathermy—MW operates at 2,450 MHz and SW at
27.12 MHz—and the variation in the levels of stray emissions
from the units.

The Johns Hopkins researchers did not do their own ex-
posure measurements, but based them on those published by
the Food and Drug Administration (FDA). In 1980, Paul
Ruggera reported that leakage from certain MW diathermy
units reached as high as 15 mW/cm2, but only 8.32 mW/cm2

for SW devices. Physical therapists, who use diathermy to
increase the blood flow to patients’ deep muscle tissues, re-
ceive significant exposures only if they give many treatments
and stand close to the leakage area, according to Ouellet-
Hellstrom and Stewart.

The FDA proposed an exposure standard of 10 mW/cm2

In a further analysis of their 1992 study, Finnish re-
searchers have found a stronger dose–response relationship
between miscarriages and the extremely low frequency
(ELF) EMFs from video display terminals (VDTs).

Writing in the November 15, 1993, issue of the Ameri-
can Journal of Epidemiology (AJE), Drs. Marja-Liisa Lind-
bohm and Maila Hietanen of the Institute of Occupational
Health in Helsinki and their coworkers presented new data
which show that the miscarriage risk increases with both the
length of exposure and the strength of the magnetic field.
They cautioned, however, that this analysis is based on a
small number of cases and that its statistical reliability is,
therefore, low.

The group found that women exposed to more than 3
mG (rms) for up to ten hours a week were three times more
likely to miscarry and that this risk reached more than four
times among those exposed over ten hours a week—this
latter finding is statistically significant. These risks are rela-
tive to those of VDT users exposed to less than 1.3 mG for
less than ten hours a week.

In 1992, the Finnish researchers reported that workers
using terminals with ELF EMFs greater than 3 mG, mea-
sured at 50 cm, had an almost three-and-a-half times greater

Stronger Dose–Response in Finnish VDT–Pregnancy Study
risk of miscarrying than women who used low emission
VDTs (see MWN, M/A92 and M/J92). At that time, they
did not detail how the risk changed with the number of
hours at a high or low EMF VDT. Their paper was pub-
lished in the November 1, 1992, issue of AJE.

“The additional data analysis that the Finns provided
definitely strengthens a causal interpretation,” Dr. Michele
Marcus of the School of Public Health at Emory University
in Atlanta told Microwave News. Similarly, Dr. Teresa
Schnorr at the National Institute for Occupational Safety
and Health in Cincinnati said that the new analysis pro-
vides “a little better evidence” of a relationship between
EMFs and miscarriage.

In letters to AJE, Marcus and Schnorr had suggested the
expanded analysis to test the strength of the EMF–miscar-
riage link.

The Finns are still at a loss to explain a seemingly coun-
terintuitive finding, however: Women who did not use
VDTs were two-and-a-half times more likely to miscarry
than women who used low emission VDTs. They speculat-
ed that some “unmeasured risk factors,” or “chance,”
might account for the higher-than-expected miscarriage
risk among nonusers.

at 5 cm for MW diathermy devices, but it was never adopted
(see MWN, F81 and J/F82).

In an interview with Microwave News, Stewart said that
the connection between MW diathermy use and miscarriages
is “not likely to be spurious” given the size of the study. There
were 1,753 miscarriages matched with an equal number of
normal pregnancies as controls. Given the rough estimates of
exposure, Stewart said, “It would be remiss to say that the
radiation is causing the MW diathermy–miscarriage associ-
ation.” He has begun a pilot study to see if there is variability
in the emissions from different diathermy units that would
warrant interviewing subjects again and reanalyzing the data.

Ouellet-Hellstrom, who is now with SRA Technologies
Inc. in Falls Church, VA, said that while frequency difference
might explain the association—for instance, MW radiation is
absorbed by watery tissues, such as amniotic fluid, in greater
quantities than SW radiation—she could not rule out other
causal factors, such as chemicals, that could be correlated
with MW diathermy use.

Previous studies have linked SW diathermy use to repro-
ductive and other health problems. A Danish team led by Dr.
Anders Larsen found that exposed female therapists gave
birth to fewer boys, who tended to have low birth weights
(Scandinavian Journal of Work, Environment and Health,
17, pp.324-329, 1991; see also, pp.318-323). Dr. Bengt Källén
and colleagues in Sweden found an increase in stillbirths and
birth defects among exposed SW diathermy therapists (see
MWN, Jun82). And a 1983 study by Dr. Stanford Hamburger
at the FDA found a significant link between SW diathermy
use and heart disease in male therapists (see MWN, J/F84).
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Florida Lawsuit Blames Couple’s Rare Leukemia on EMFs  (continued from p.1)

statement issued after the Glazer suit was filed. “As matters
stand today, there is no known cause-and-effect relationship
between EMF exposure and adverse health,” FP&L added.

Before filing the suit, Glazer’s attorneys attempted to
negotiate a $15 million settlement, both sides said, declining
to comment further.

The utility’s lead attorney in the case, Alvin Davis of
Steel, Hector & Davis in Miami, declined to discuss the law-
suit, as did cocounsel Carlos Alvarez of the Tallahassee firm
of Hopping, Boyd, Green & Sams. Alvarez has long repre-
sented FP&L in EMF-related litigation.

The New York City-based Leukemia Society of America
estimates that CML is diagnosed in 1.4 per 100,000 people
annually in the U.S. There is no known cause for the disease,
according to the society. But a number of occupational and
residential studies have associated CML with exposure to
EMFs.

Glazer’s is the second lawsuit to link CML with power
line EMFs. In a case scheduled to go to trial on April 18, John
Altoonian, who has CML, claims that the Atlantic Electric
Co. of Pleasantville, NJ, should be held responsible for fail-
ing to warn him that magnetic fields from the 69 kV power
line that ran underneath his property—creating EMFs of 300
mG in his backyard and 29 mG in his bedroom—could
threaten his health (see MWN, N/D93).

In 1990, the Boeing Co. of Seattle agreed to pay former
employee Robert Strom more than $500,000 in an out-of-
court settlement of his claim that he developed CML from on-
the-job exposures to electromagnetic pulse (EMP) radiation
(see MWN, S/O90).

The Glazers were exposed to “extremely high and unrea-
sonably dangerous levels of EMFs which permeated [their]
bedroom and infiltrated their home,” according to the com-
plaint. Howard Talenfeld of Colodny, Fass & Talenfeld in Ft.
Lauderdale, who is also representing Glazer, would not
reveal precise numbers. But he did tell Microwave News that
magnetic fields in the bedroom were “two to three times the
levels of 2-3 mG that have shown up in the studies linking
EMFs to cancer.” He said that the estimated exposures will be
based on historical current loads as well as on present-day
spot measurements.

Talenfeld also said that trying the case in Florida could be
an advantage for his client: “The law here places a very high
burden on the utility to prove the safety of its products—
higher than ordinary negligence.” Meanwhile, Marraffino
said that he will seek to show that FP&L had information on
the health effects of EMFs for many years that it did not dis-
close to its customers (see box at right). “FP&L’s own liter-
ature will hurt them,” he said, noting that he will introduce as
evidence a bill insert sent out by the utility in 1993 which
states that, “Beginning in the 1970s, concerns were raised
that exposure to EMFs might cause adverse health effects.”

The Glazers moved into the Coral Gables house in 1969.
There were several power lines on the property, including
two 13.8 kV distribution lines that ran within 32 feet of the
couple’s bed, Marraffino said. Elsa Glazer was diagnosed
with leukemia in 1984 at the age of 44 and died four years

later. Her husband, who moved from the house in 1989, was
diagnosed in 1992 at the age of 54.

The charges made by Glazer are similar to those made by
the plaintiffs in the Zuidema case, which was the first EMF
personal injury lawsuit to go to trial and which was decided in
favor of San Diego Gas & Electric Co. last spring (see MWN,
J/A91, N/D92, M/J93 and S/O93). The case of a Georgia
woman with lymphoma will be heard by a jury later this year
(see MWN, S/O91, M/J92, J/A92, S/O93 and N/D93).

In their landmark 1992 study, Dr. Anders Ahlbom and
Maria Feychting of the Institute of Environmental Medicine
at the Karolinska Institute in Stockholm, Sweden, found an
excess of CML in adults exposed to magnetic fields of more
than 2 mG (see MWN, S/O92).

A 1988 occupational study by Drs. Susan Preston-Martin
and John Peters of the University of Southern California in
Los Angeles, found that welders had 19 times the expected
rate of CML. The workers had “heightened exposure” to
EMFs, they wrote in the British Journal of Cancer. A study
published in The Lancet in 1983 by Dr. Michel Coleman,
who, at the time, was at the London School of Hygiene and
Tropical Medicine, found that radio and telegraph operators
had 6.5 times the expected rate of CML (see MWN, Jun83).

Glazer: What FP&L Knew and When
Reprinted below is an excerpt from the plaintiff’s January

20 complaint in Glazer v. Florida Power & Light Co.:

As admitted by defendant FP&L in recent literature sent to
customers, “[b]eginning in the 1970s, concerns were raised
that exposure to EMFs might cause adverse health effects....”
By the mid [1970s], FP&L was aware that health effects from
EMFs, including the risk of leukemia, had become a central
issue in transmission line sitings in several states. By the late
1970s and early 1980s, FP&L was aware that credible scien-
tific research clearly linked the incidence of cancer and leuke-
mia to EMFs.

In 1984, Nancy Wertheimer, a nationally recognized re-
searcher, testified as to her studies before FP&L counsel and
management in the Putnam County jury trial of Roberts v.
FP&L and duly warned defendant of the injurious effects of
prolonged EMF exposure, including leukemia in humans.

In 1986, FP&L was once again warned of the serious dan-
gers EMFs posed to human life by a Florida appellate court
reviewing the Roberts trial case. In its published opinion, the
Fifth District Court of Appeals determined that knowledge of
the health effects from transmission lines was no longer within
the realm of speculation and wrote of the “explosion of posi-
tive results within the last few years which indicates that ex-
tended exposure to electric transmission lines can adversely
affect human life.”

Additionally, FP&L has been aware that since the 1970s,
study upon study upon study have documented the increased
risk of leukemia in persons exposed to higher than normal
[EMFs]. Defendant consciously, intentionally and willfully
withheld this information from its customers so as to avoid
financial expense which would result from said disclosure and
to prevent the plaintiffs and others from asserting their claims.
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Spatial Peak SARs† for Hand-Held Cellular Phones—The Swiss View

Reference level—1.6 W/Kg
(from ANSI/IEEE C95.1)

Standard-Case Worst-Case ‡

Exposure data for five hand-held cellular phones (A-E) with output power of 0.6 watts. Antennas fully extended
except for D*. Tests were performed with a mannequin filled with simulated brain tissue.
†Averaged over 1 gram of tissue. ‡Worst-case exposures: antenna touching head.

Adapted from: N. Kuster, T. Schmid and K. Meier, Proceedings of VDE Meeting, Bad Nauheim, Germany, November 9-10, 1993.

No Consensus on Cellular Phone RF Radiation Levels in Brain  (continued from p.1)

The dosimetric studies are yielding insights into where
and how RF energy is being deposited. For instance, Balzano
has found that, with normal use, the peak SARs from cellular
phones are near the cheek, close to the body of the phone—
not in the brain. And Kuster reports that, as a general rule,
“The smaller the phone, the greater the potential for a high
peak SAR.”

To be sure, measuring the amount of energy delivered to
the brain is an inexact science. The SAR depends on the type
of cellular phone and on how it is used, on the models devised
to represent the human head and the instruments used to
estimate electromagnetic field profiles. Even under the best
of circumstances, as Howard Bassen of the Food and Drug
Administration’s Center for Devices and Radiological Health
in Rockville, MD, explained to Microwave News, the uncer-
tainty in any set of SAR measurements is never less than a
factor of two.

In his study, for McCaw Cellular Communications Inc.,
based in Kirkland, WA, Gandhi tested ten different phones
and reported peak SARs between 0.04 and 0.17 W/Kg in the
brain. For five phones that he tested, Kuster found a range of
0.12-1.7 W/Kg under standard operating conditions and 2.1-
5.3 W/Kg under worst-case conditions—with the phone’s
antenna actually touching the skull (see below and MWN, N/
D90). Neither Gandhi nor Kuster identifies the specific phones
tested, so a direct comparison of the two methods on the same
units is not possible. Balzano has only tested Motorola phones
in the standard operating position.

Gandhi’s and Kuster’s methods are quite different. In
many ways, Gandhi’s model is more complex and more
realistic, taking into account the shielding provided by the
human ear and the electrical properties of the bone in the
skull.

Kuster and Balzano—whose models are essentially the
same—favor a cruder approach, using only a head-shaped
mannequin filled with a solution that simulates brain tissue.
As Balzano explains in a report that he has prepared for the
Federal Communications Commission (FCC), the model is
“simple and relatively easy to reproduce.” He states that it has
the “significant benefit of giving the worst-case SAR ab-
sorbed by the brain tissue and skull bones” (his emphasis).

“Kuster and I share the same philosophical approach,”
Balzano explained to Microwave News. “We want to look for
the worst possible conditions of use as a means of assuring
safety.” For contrast, he pointed out that, according to his
analysis of Gandhi’s papers, Gandhi did not press the cellular
phone against the ear of the simulated human head—thereby
avoiding the highest SARs. Balzano also expressed some
concerns about how well Gandhi had validated his model.

Gandhi declined repeated requests for an interview by
Microwave News (see the accompanying commentary on
p.14).

The German government is now requiring the testing of
cellular phones under the type of worst-case conditions that
Kuster and Balzano favor. “To satisfy German requirements,
telephone manufacturers must demonstrate compliance un-
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In early December, the University of Utah issued a press
release that began:

Radiofrequency (RF) exposures from hand-held cellu-
lar telephones are well within national safety standards,
according to the latest scientific findings conducted for
the National Institutes of Health (NIH) by scientists at
the University of Utah.

As expected, the news was widely reported in newspapers
and on television. “Study: Cellular Phones Safe,” announced
USA Today on December 10. In most of the stories, the mes-
sage was clear—the public could use their phones without
fear.

Would that it were so simple. Here’s what Dr. Om
Gandhi and the University of Utah left out:
• The RF exposures are low only when the cellular phones
are tested under best-case conditions, which Gandhi favors.
Motorola scientists have found levels that are ten times
higher than Gandhi’s when the phone is pressed against the
ear. (Have you ever seen anyone use a telephone any other
way?) And Dr. Niels Kuster reports that the exposures can
be more than 30 times Gandhi’s estimates under worst-case
conditions, when the antenna touches the head (see p.1).
Kuster has shown that the exposures can exceed the ANSI/
IEEE standard.
• Meeting the ANSI/IEEE guidelines does not assure safe-
ty. The FDA contests Gandhi’s faith in the standard. “FDA
has been concerned for some time that the standard itself
may not be adequate,” the agency cautioned in a December
15 statement in response to press reports on Gandhi’s work.
EPA and even some military labs and defense contractors
have lost confidence in the ANSI/IEEE standard (see p.10
and MWN, S/O93). Recall also that Gandhi was the cochair
of the subcommittee that wrote the ANSI/IEEE guidelines

—making him a one-man judge and jury on the safety of
cellular phones.
• Gandhi’s work was not done for NIH. It was paid for by
McCaw Cellular Communications Inc. In mid-December,
the National Institute of Environmental Health Sciences
(NIEHS) set the record straight: “NIEHS has not spon-
sored, specifically, a study of cellular telephones....Dr.
Gandhi’s research for NIEHS does not include studies to
determine the safety of any product” (NIEHS’ emphasis).
• Gandhi’s work has not been peer-reviewed or published.
In their statements, both the FDA and the NIEHS said that
they had not seen Gandhi’s study. Nor is it easy to get any-
thing except the press release. Larry Weist at the Univer-
sity of Utah’s press office told us that Gandhi had specif-
ically requested that his paper not be distributed to the press.

Perhaps Gandhi aims to please his corporate sponsors,
but it is ethically suspect to issue public assurances of safe-
ty when other respected scientists have reached diametri-
cally opposite conclusions.

Gandhi cannot have been unaware of Kuster’s work.
Kuster or members of his lab presented their results at the
BEMS meeting in Los Angeles last June, at the URSI meet-
ing in Kyoto a few months later and, once again, at the
EBEA meeting in Bled, Slovenia, in December. In each
case, Gandhi was also on the program.

We have no way of knowing what Gandhi really thinks
because he has refused to answer our repeated phone calls
and requests for interviews over the last few months. Gan-
dhi prefers to do his science by press release.

At the Cellular Telephone Research and Cancer Sym-
posium, sponsored by the industry in mid-December (see
MWN, N/D93), FDA’s Dr. Elizabeth Jacobson warned the
attendees to avoid peer-review in the press. Gandhi was sit-
ting a few feet away but he must not have been listening.

der all conditions of use and for the entire user population,”
Kuster said in an interview. He added that, “For some cellular
phones, it is not unusual for the antenna to touch the skull.”
But he also noted that, “Our numbers should be interpreted
with caution because we are still devising our model of the
human body to assess worst-case exposures reliably.”

The draft German standard is more lenient than the ANSI/
IEEE guidelines—2 W/Kg averaged over 10 grams of tis-
sue—but it does not allow any exemption like that in the
ANSI/IEEE guidelines and the FCC rules (see MWN, J/F93).

Many other groups around the world—in Australia, Aus-
tria, Belgium, Canada, France, Italy, Japan and the U.K.—are
building their own models and doing their own calculations.
A number of these research teams presented papers at last
summer’s International Union of Radio Science meeting in
Kyoto, Japan, and an even greater number are expected at the
Workshop on Safety Issues of Mobile Communication, which
Kuster is organizing as part of next summer’s annual meeting

of the Bioelectromagnetics Society in Copenhagen, Denmark.
Gandhi will continue his experiments with funding from

the Cellular Telecommunications Industry Association’s
(CTIA) research program (see MWN, J/F93). On December
13, Dr. George Carlo, who is leading the CTIA effort in Wash-
ington, officially called the Scientific Advisory Group on
Cellular Telephone Research, announced that Gandhi and
Dr. C.K. Chou of the City of Hope National Medical Center
in Duarte, CA, have been asked to run a series of dosimetry
studies. These will cost approximately $500,000, Carlo told
Microwave News.

“We are going to look at all the different models and
choose the appropriate ones,” Carlo said when asked about
the variation in the dosimetric results obtained by Balzano,
Gandhi and Kuster. “We will pick the most truthful, accurate
and rigorous assumptions to assess exposures.” By filling in
the data gaps, he explained, “We can minimize the need to use
worst-case models.”

Commentary on Cellular Phones

Dr. Om Gandhi’s Science by Press Release
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MAGLEV

Effects of Simulated Fields...As part of a series of experi-
ments designed to study the biological effects of maglev
magnetic field exposures, Dr. Kenneth Groh found a signif-
icant decrease in the production of seratonin-N-acetyltrans-
ferase (NAT), an enzyme that controls melatonin production,
in the pineal gland of rats exposed to intermittent 1.75 G DC
magnetic fields. Groh, of Argonne National Laboratory near
Chicago, also found nonsignificant decreases in NAT and
melatonin following exposures to combined continuous AC
and DC magnetic fields and to strong intermittent AC fields.
But a number of other types of exposures—combined inter-
mittent AC and DC fields, for example—had no effect. Based
on the extensive EMF measurements taken on the German
TR07 maglev system, Groh designed an exposure system that
generates fields at ten frequencies in the 0-2 kHz range, in
addition to a DC field. He then ran separate experiments,
varying the components: the AC and DC fields by themselves

UPDATES
GWEN

Additional Sites Scrapped...An amendment to the 1994
Defense Appropriations Bill signed on November 11 by Pres-
ident Clinton eliminates funding for expansion of the Air
Force’s Ground Wave Emergency Network (GWEN) during
fiscal year 1994, which ends September 30, 1994. The DOD
now says that it will drop plans for all GWEN sites that are not
yet completed. The GWEN communications system operates
at 150-175 kHz from a network of towers around the country
and is designed to withstand the EMP of a nuclear blast. After
more than 50 towers—out of the 83 that were planned—had
been finished and put into operation, further construction was
put on hold in 1990 pending completion of a safety assess-
ment by the National Academy of Sciences’ National Re-
search Council. The NAS-NRC committee concluded in May
1993 that radiation exposures from the system posed a “mini-
mal or nonexistent” public health risk (see MWN, M/J93),
and the Air Force resumed construction. Recent opposition to
GWEN has centered more on budget considerations than on
health issues. After the defense appropriation was signed into
law, the amendment’s sponsor, Rep. Martin Sabo (D-MN),
and seven other congressmen wrote to then-Secretary of De-
fense Les Aspin, requesting a review of the need for addition-
al GWEN facilities. (In 1990, Aspin, then a representative
from Wisconsin, was one of two congressmen who requested
the NAS-NRC assessment; see MWN, M/J90.) Calling the
system “a relic of the Cold War,” they noted that existing tow-
ers already provide a “basic back-up capability.” In a January

14 letter, Emmett Paige Jr., an assistant secretary of defense,
responded that, “Contracts for planned construction at all re-
maining sites are being terminated.” Paige later confirmed
that there would be no money for GWEN construction in the
Pentagon’s 1995 budget request, according to Charles Mon-
fort, Sabo’s legislative director. Monfort also said that, in
September, the Senate rejected an amendment, introduced by
Sen. Harry Reid (D-NV), to dismantle the GWEN system
completely.

Cellular Phone Dosimetry Studies
Q. Balzano, “Exposure Assessment and Measurements in Com-
plex Environments: Evaluation of Human Exposure from Porta-
ble Radio Communication Equipment” (abstract), 24th General
Assembly of the International Union of Radio Science (URSI),
Kyoto, Japan, August 25-September 2, 1993.

Q. Balzano, O. Garay and T. Manning, Electromagnetic Energy
Exposure of the Users of Portable Cellular Telephones, unpub-
lished manuscript, 1994.

H.I. Bassen and T.M. Babij, “Experimental Techniques and
Instrumentation,” pp.141-173 in Biological Effects and Medical
Applications of Electromagnetic Energy, O.P. Gandhi, ed., En-
glewood Cliffs, NJ: Prentice Hall, 1990.

O.P. Gandhi, “Millimeter-Resolution Dosimetry for EM Fields:
Cellular Phones, Power Lines and MRI” (abstract), Transactions
of the 2nd Congress of the European Bioelectromagnetics Asso-
ciation (EBEA), Bled, Slovenia, December 9-11, 1993.

O.P. Gandhi, J.Y. Chen and Ding Wu, “Electromagnetic Absorp-
tion in the Human Head and Neck for Cellular Phones at 835
MHz,” preprint, submitted to IEEE Microwave and Guided Wave
Letters, 1994.

N. Kuster, “Progress in High Frequency Dosimetry” (abstract),
2nd EBEA Congress.

N. Kuster, T. Schmid and K. Meier, “Laboratory for Compli-
ance Tests of Mobile Communication Devices with Safety
Standards” (abstract), 24th General Assembly of URSI.

N. Kuster, T. Schmid and K. Meier, “Untersuchungen der Ab-
sorption im Extremen Nafeld von Sendern” (“Studies of Ab-
sorption in the Extreme Near Field of Transmitters”), Proceed-
ings of VDE Meeting, Bad Nauheim, Germany, November 9-10,
1993.

L. Martens et al., “Calculation of the Electromagnetic Fields
Induced in the Head of an Operator of a Mobile Antenna” (ab-
stract), 24th General Assembly of URSI.

K. Meier and N. Kuster, “Standardized Dosimetric Tests of Mo-
bile Communication Devices” (abstract), 15th Annual Meeting
of the Bioelectromagnetics Society, Los Angeles, June 13-17,
1993.

K.E. Mokhtech, G.Y. Delisle and A.G. Roberge, “Specific
Absorption Rate Computation Using FDTD and a Model of the
Human Head” (abstract), 24th General Assembly of URSI.

T. Nojima, S. Nishiki and T. Kobayashi, “SAR Estimation at
UHF Using Dry-Phantom Human Head Models” (abstract),
24th General Assembly of URSI.
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and together, continuously and intermittently. The rats were
exposed for up to four hours. For some experiments he used
field intensities approximating those of the TR07, while for
others he used fields seven times as strong—since other mag-
lev technologies, which employ superconducting magnets,
are expected to produce much stronger EMFs. The exposure
scenarios that were most similar to the TR07 did not produce
an effect. But Groh noted that, “other types of maglev and
electrified transportation systems could produce fields hav-
ing intensities, durations and frequencies that do produce
biological effects.” Groh also used his exposure setup for a
series of experiments to examine the growth of cancer cells,
but he observed no changes. Groh’s work was part of a series
of studies funded by the Department of Transportation to ex-
amine EMF exposures and possible effects from maglev and
conventional electric railroad technology. The series includes
the TR07 measurements, extensive exposure assessments for
existing electric railroad technologies and several literature
reviews (see MWN, J/A93), along with a new report from
EPA on EMF standards (see p.18). Groh’s report, The Biolog-
ical Effects of Maglev Magnetic Field Exposures, August
1993, PB94-118593, 56 pp., $19.50, is available from: Na-
tional Technical Information Service (NTIS), 5285 Port
Royal Rd., Springfield, VA 22161, (800) 553-6847. (For more
on EMF effects on melatonin production, see MWN, M/J88,
S/O88 and N/D93.)
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MEDICAL APPLICATIONS

Marketing Cyclotron Resonance...The first medical device
that taps the power of cyclotron resonance is headed for
market. On January 19, OrthoLogic Corp. in Phoenix an-
nounced that it had received an “approval letter” from the
FDA for its OrthoLogic 1000 bone growth stimulator to treat
nonunion fractures. Its major advantage, according to the

MEASUREMENTS

New RF Probe and Recent Papers...Microwave-Narda, a
division of Loral Corp., is marketing a miniature broadband
probe to measure electric fields, with minimal field perturba-
tion, in animal tissue and human models over the frequency
range 400 MHz to 10 GHz. The isotropic, implantable probe,
Model 8021, is ideal for measuring the SARs from hand-held
cellular phones, according to Richard Strickland, Micro-
wave-Narda’s director of business development. In fact,
many of those working on RF dosimetry from cellular phones
are currently using it. For more information, contact: Micro-
wave-Narda, 435 Moreland Rd., Hauppauge, NY 11788,
(516) 231-1700....Dr. Motohisa Kanda of NIST in Boulder,
CO, has published a tutorial paper, “Standard Probes for Elec-
tromagnetic Field Measurements,” in the October 1993 IEEE
Transactions on Antennas and Propagation. And Lauri Puranen
and Dr. Kari Jokela have published “Simultaneous Measure-
ments of RF Electric and Magnetic Near Fields—Theoretical
Considerations” in the December 1993 issue of IEEE Trans-
actions on Instrumentation and Measurement. The authors
are with the Finnish Center for Radiation and Nuclear Safety
in Helsinki.

UPDATESCLASSIFIEDS



17MICROWAVE NEWS  January/February 1994

EMF Papers

company, is that it allows “shorter treatment time”—30
minutes a day instead of the 3-24 hours per day with the other
stimulators that are now available. For instance, Electrobiol-
ogy Inc. of Parsippany, NJ, recommends the use of its bone-
healing system for 8-10 hours per day. The OrthoLogic 1000
is designed to increase the synthesis of the growth protein
IGF-II (see MWN, M/J93) with exposures to a static field of
200 mG and a time-varying field (76.6 Hz) of 400 mG. The
idea to use these combined fields, which are tuned to the
cyclotron resonances of calcium and magnesium ions, was
patented by Drs. Abe Liboff of Oakland University in Roch-
ester, MI, Bruce McLeod of Montana State University, Boze-
man, and Stephen Smith of the University of Kentucky,
Lexington (see MWN, N/D90).

“A publication recognized for its authority
on health and safety issues.”

 —Fortune
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MRI

Miscarriage Risks Among Technicians...There is no “ma-
jor reproductive hazard associated with MRI work,” accord-
ing to an epidemiological study published in the December
1993 issue of the Journal of Occupational Medicine—a
finding that was first presented at a meeting of the Radiolog-
ical Society of North America in December 1991 (see MWN,
J/F92). Drs. Josephine Evans and David Savitz of the School
of Public Health at the University of North Carolina, Chapel
Hill, and Dr. Emanuel Kanal and Joseph Gillen of the Pitts-
burgh NMR Institute reported that the rates of infertility and
low birth weight were not significantly higher among MRI
technicians, but the study was less clear with respect to
miscarriages. The team found a nonsignificant 30% increase
in pregnancy loss among MRI workers as compared to preg-
nant women in other jobs. When homemakers were used as
the control group, MRI workers showed a significant three-
fold higher rate of miscarriage. However, this latter control
group reported only a 6% rate of spontaneous abortions—
suspiciously low compared to the 10-15% rate for the general
population. The researchers argued that this “calls into ques-
tion the validity of the relative risks based on homemakers.”
The “major concern” for MRI technicians, the authors wrote,
is “the very powerful static magnetic field.” Unlike MRI pa-
tients, who are exposed to a variety of fields including radio-
frequency and gradient magnetic fields, the technicians spend
most of their time in the console room, at a distance from the
magnet bore. The group concluded that the findings must be
tempered by the limitations of the study—the completeness

CLASSIFIEDS

MEETINGS

World Congress Proceedings...Over 250 review and re-
search papers presented in June 1992 at the 1st World Con-
gress for Electricity and Magnetism in Biology and Medicine
(see MWN, J/A92) in Orlando, FL, are now available in a
single volume. The wide-ranging collection—from biology
to

 
physics to policy—is intended to provide “a bird’s-eye

view of research in 1992 around the world on various aspects
of our rapidly developing field,” writes the editor, Dr. Martin
Blank of Columbia University in New York City. The book
runs 900-plus pages and is available for $90.00, plus $5.00
shipping and handling, from: San Francisco Press Inc., Box
426800, San Francisco, CA 94142, (510) 524-1000.

NEWSVDTVDT

EMF Papers
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PEOPLE

William Kaune of EM Factors in Richland, WA, and Dr.
Luciano Zaffanella of Enertech Consultants in Lee, MA,
have won the 1993 IEEE/Power Engineering Society T&D
Prize Paper Award for their work on “Analysis of Magnetic
Fields Produced Far from Electric Power Lines,” which
appeared in the October 1992 issue of IEEE Transactions on
Power Delivery....Dr. Maria Stuchly will be the first to hold
the new industrial research chair in EMF health effects stud-
ies at the University of Victoria, British Columbia. The chair
was endowed for $1.5 million by the Natural Sciences and
Engineering Research Council of Canada (NSERC), BC
Hydro, TransAlta Utilities of Calgary and the University of
Victoria....Former EPA Administrator Douglas Costle has
been appointed to the board of directors of the Health Effects
Institute (HEI) in Cambridge, MA, and Daniel Greenbaum,
commissioner of the Massachusetts Department of Environ-
mental Protection, has been named HEI’s president and CEO.
...Dr. Peter Wright of the Poly Clinic in Seattle died of can-
cer on December 22. Wright had testified for a number of
plaintiffs in EMF personal injury suits. Most recently, he pro-
vided videotaped testimony for Nancy Jordan, whose case is
expected to go to trial later this year (see MWN, N/D93). He
also spoke on behalf of the widow of Seattle City Light
lineman Robert Pilisuk, whose claim for pension benefits is
now pending (see p.6). Last spring, Wright appeared as an
expert witness for the Zuidemas in their case against San
Diego Gas & Electric Co. (see MWN, M/J93).

and validity of the self-reported data were unknown—and
they encouraged others to continue to study the possible ef-
fects of MRI EMFs on pregnancy.

STATE REGULATIONS

Fees for RF/MW Sources...To raise funds for enforcement
of New Jersey's RF/MW exposure rules, the state Department
of Environmental Protection and Energy (DEPE) has pro-
posed registration fees for most commercial RF/MW sources.
In 1984, the state adopted the ANSI/IEEE C95.1 exposure

STANDARDS

Roundup of EMF Limits...Sanford Cohen & Associates in
McLean, VA, has produced a thorough review of EMF regula-
tions and guidelines in the U.S. and worldwide, covering ev-
erything from municipal zoning rules in Irvine, CA, to power
line ROW limits in New York and Florida to the Swedish VDT
emissions guidelines. Individual write-ups are brief, and the
body of the report is only 36 pages. “There are not a whole
heck of a lot [of guidelines and regulations] in existence,” Dr.
Donald Goellner, one of the authors, said in a telephone inter-
view. The report was prepared under the direction of EPA’s
Office of Radiation and Indoor Air as part of DOT’s maglev
and electric railroad safety studies (see MWN, J/A93). Donald
Goellner and Terry Inge, Review of Existing EMF Guide-
lines, Standards and Regulations, August 1993, PB94-117819,
74 pp., $19.50, is available from NTIS (see Maglev, pp.15-16).
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TECHNOLOGY

Randomizing Appliance EMFs...Later this year, EMX Corp.,
based in New York City, will begin marketing two new
products designed to eliminate the health risks from exposure
to EMFs: a hair dryer and a converter plug for electric
blankets and heating pads. EMX will employ the same
patent-pending technique that was used in its 101 EMX
Keyboard for VDT EMFs, released last year, to convert the
coherent fields of electrical appliances into random or inco-
herent fields (see MWN, J/A93). The 1600 Hair Dryer and the
Converter Plug should be available in August, said John
Blackwell, EMX’s vice president for marketing and sales....At
the same time, some are questioning whether it is a good idea
to generate a new magnetic field to protect against an existing
one. Amir Novini, president of Radiation Technology Inc. in
Akron, OH, found that the random fields from the EMX
keyboard were twice as strong as the fields from a Samsung
14-inch monitor. At 10 inches from the VDT, Novini mea-
sured 10 mG from the Samsung and 20 mG from the EMX
keyboard. “Personally, I don’t feel comfortable with the level
of emissions from the keyboard. I ask myself, ‘Is it safe to
expose people to random fields?’” he said. Dr. Ted Litovitz
of Catholic University in Washington, who devised the
method used by EMX, argues that his research “shows that
the biologic cell does not respond” to an incoherent field.

limits for all nonoccupational exposures, and in 1987 it
extended the rules to cover workers. But the standards “have
not been actively enforced because the department lacks
adequate resources,” according to DEPE. The fees, deter-
mined by complex calculations based on the type of source,
are designed to fund fully an enforcement program with a
staff of about six. This would allow inspections at more than
100 sites per year, according to the proposal. The fee for an
AM broadcast antenna—the most expensive source to regis-
ter—would be about $500, DEPE estimates. The sources
subject to fees are: “(1) communications, navigational and
radar sources possessing the potential to expose the general
public or the work force to levels of RF/MW radiation in
excess of [the legal exposure limits] and (2) all RF and MW
heaters, sealers and industrial ovens.” In a detailed discussion
of what is covered by these definitions, the proposal suggests
that most radio and television broadcast towers, some relay
stations and many mobile radio and cellular phone base
stations would be included. DEPE has decided to exempt
military and federal government facilities, so most radar in-
stallations are not covered. RF heaters and sealers are singled
out in the proposal because DEPE “has reason to believe that
most incidents of overexposure to RF radiation occur during
[their] operation.” The proposal also notes that, “DEPE be-
lieves that the public may be unknowingly exposed to RF
radiation in excess of the limits...at various locations acces-
sible to the public.” The full proposal was published in the
New Jersey Register on December 6. Comments were orig-
inally due by the end of January, but this deadline was ex-
tended to February 22—to accommodate the heavy response
the agency has received.

CLASSIFIEDS
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Savitz and Loomis Find Brain
Cancer Risk for Utility Workers

Link to Leukemia Inconclusive
Drs. David Savitz and Dana Loomis have found that electric utility work-

ers who are highly exposed to electromagnetic fields (EMFs) have a greater
chance of dying of brain cancer than less exposed workers. The research-
ers, who are at the University of North Carolina School of Public Health,
Chapel Hill, did not see a link between EMFs and leukemia mortality, ex-
cept among electricians who had been on the job for more than 20 years.

“This study simultaneously provides evidence against an association
of magnetic fields with leukemia and for an association between magnetic
fields and brain cancer,” Savitz said in a prepared statement. “It does not,
however, resolve the fundamental question of whether magnetic fields cause
cancer.”

Both researchers pointed out that the risks from EMF exposure are likely
to be small for most people. Loomis said that the study shows that, “There
is not some huge risk out there that we have failed to discover.”

Savitz and Loomis emphasized that the observed brain cancer link is
stronger than that seen in previous studies of electric utility workers. They
found that workers with the highest EMF exposures had more than a two-
and-a-half times greater chance of dying of brain cancer than the least ex-
posed workers. In addition, they observed a significant exposure–response
relationship for brain tumors.

In a telephone interview, Dr. Anders Ahlbom of the Karolinska Institute

EMFs Boost Tree Growth
at Exposures of 1-7 mG

A U.S. Navy submarine communications antenna slicing through the
forests of northern Michigan has spurred the growth of some nearby trees
exposed to its 76 Hz EMFs. Young red pines grew taller and mature aspens
and red maples developed thicker trunks than similar trees growing at a
control site 30 miles away.

Scientists at Michigan Technological University’s (MTU) School of For-
estry and Wood Products in Houghton monitored vegetation in the region
from 1985 to 1994 and recorded enhanced growth as high as 74% in some
red maples. These increases occurred at magnetic field levels of 1-7 mG
among trees growing within 50-150 meters of the antenna. The research-
ers observed no changes in the growth of red oaks and paper birches.

The MTU research team was one of ten participating in a project to
record changes in forest health and productivity due to the EMFs from the
Navy’s Project ELF in the Great Lakes region, which can send messages to
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EMF NEWS
« Power Line Talk »

One of the most provocative papers presented in Albuquer-
que, NM, last November was not even on the official DOE
program. Germany’s Dr. Wolfgang Löscher announced his
latest breast cancer results at an NIEHS-DOE workshop on
Research Directions for EMF Toxicology Studies held on
Sunday, November 6, the day before the DOE’s annual EMF
review got under way. “DOE felt that Löscher’s work had to
be included in any debate on animal toxicology studies,” said
Paul Gailey, the manager of the EMF program at the Oak Ridge
National Lab. So, DOE sent Löscher a ticket and he did not
disappoint his audience, previewing some of his forthcoming
papers. In 1993, Löscher, Dr. Meike Mevissen and their col-
leagues at the School of Veterinary Medicine in Hannover
had reported that a 1 G 50 Hz magnetic field promotes breast
cancer in rats treated with a chemical carcinogen. (Löscher’s
group has published new details of the 1 G work in the Janu-
ary 1995 issue of Carcinogenesis (16, pp.119-125); see also,
MWN, J/A93 and S/O94.) In Albuquerque, Löscher showed
that he also saw a response at 100 mG and at 500 mG. And
when he put all the data together, he found a dramatic, linear
dose–response curve. The increase in the number of tumors
was statistically significant at 500 mG (p=0.029), while the
effect at 100 mG was short of significance (p=0.1606). He
did not see a response for 3-10 mG exposures. In addition, the
Hannover group is in the midst of a host of complementary
studies. For instance, they have found a 35% decrease in noc-
turnal serum melatonin at 100 mG and a doubling of ODC
activity in rats’ breast tissue at 500 mG (ODC is a key en-
zyme related to cell growth). NIEHS’s Dr. Gary Boorman,
who is in the midst of his own animal studies, called the
Löscher results “some of the most dramatic at the meeting,”
adding that, “We’re looking at doing a similar study right now
to confirm and extend the work.” Dr. Bo Holmberg of Swe-
den’s National Institute of Occupational Health commented
that, “It’s exciting,” and Dr. Claes Ramel, the chairman of
the Royal Swedish Academy of Sciences’ Environmental Com-
mittee, called the dose–response “very impressive.” Battelle’s
Dr. Bary Wilson found Löscher’s experiments “the best ex-
ecuted set of EMF cancer studies with the most consistent
results” ever. Wilson and others, such as Dr. Raymond Neutra
of the California EMF program, want Löscher’s studies to be
repeated in the U.S. “If you can show promotion in two dif-
ferent animal systems, you will have the basis—together with
the epidemiological data—to classify EMFs as a possible car-
cinogen,” Neutra said. Whether Löscher can continue his own
studies is unclear. He has secured only minimal funds since
his 1993 paper appeared in Cancer Letters. “The predomi-
nant view in Germany is that the EMF issue is all nonsense,”
he said. This is no surprise to Dr. Jan Walleczek, a German
researcher now at Stanford University, who observed that,
“EMFs are as political in Germany as they are in the U.S.”

««  »»

Some eyebrows were raised last year after Dr. Patricia Buffler
dismissed all possible EMF health risks and refused to en-

dorse a policy of prudent avoidance. At a time when a num-
ber of utilities accept prudent avoidance, it seems strange that
Buffler, the dean of the School of Public Health at the Uni-
versity of California, Berkeley, denounced the idea. “None
of the 30 to 40 studies done in the last ten years has provided
any convincing evidence that EMFs cause birth defects, child-
hood cancers, breast cancer in women or other problems,”
she told the University of California at Berkeley Wellness Let-
ter (November 1994), a newsletter with a circulation of ap-
proximately 600,000. Thus, she concluded, advising prudent
avoidance “would be in conflict with the scientific evidence,
since we don’t know that there is anything here to avoid” and
“could result in spending millions of dollars...to avoid an un-
identified ‘phantom’ hazard.” Dr. David Carpenter, who, like
Buffler, is a dean of a major public health school—at the
State University of New York, Albany—told the San Fran-
cisco Bay Guardian (January 25, 1995) that her argument is
“absolute nonsense.” In an interview with the Guardian’s Dan-
iel Zoll, Carpenter said that, “To say that all of the studies
[citing EMF health perils] have been seriously flawed is sim-
ply not true.” Zoll raises the concern that Buffler’s judgment
may have been colored by her many years as an EPRI con-
sultant. In an editorial, the Guardian called on Buffler to dis-
close her financial links to EPRI: “University officials are
entitled to express their opinions and make a living—but not
at the expense of the credibility of their schools by giving
even the appearance of a conflict of interest. As the EMF af-
fair shows, if these authorities are taking money from an in-
dustry, the public deserves to know who is paying them, how
much and how that relationship may influence their opinions
even remotely.”

««  »»

On February 1, Australian epidemiologist and physicist Dr.
Vincent Delpizzo became research director of the Califor-
nia EMF Program in Emeryville. He held a similar position
at the Australian Radiation Laboratory in Yallambie. “This
will be a great opportunity to address some of the unresolved
EMF issues,” Delpizzo told us. He will report to program
chief Dr. Raymond Neutra.

««  »»

The debate continues over confounders that could cast doubt
on the validity of the EMF–childhood cancer link. In a 1991
paper, Dr. Dimitrios Trichopoulos of the Harvard School of
Public Health in Boston and Dr. Charles Poole of the Boston
University School of Public Health contended that low-in-
come families are “difficult to identify, contact and recruit as
controls” by the random-digit dialing method used in most
studies (Cancer Causes and Control, 2, pp.267-276, 1991).
If poverty is related to high EMF exposures and if fewer low-
income controls than high-income controls participate in a
study, they argued, then any elevated cancer risks may be
unrelated to magnetic fields. Dr. Philip Cole of the Univer-
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sity of Alabama School of Public Health, Birmingham, has
made the same argument. A group of Seattle researchers has
now tested this hypothesis and concludes that it is not likely
to explain away the power line cancer risk—though Dr. James
Gurney, now of the Michigan Cancer Foundation at Wayne
State University in Detroit, told us that he cannot completely
rule out the role of bias. Gurney and his former colleagues at
the Fred Hutchinson Cancer Research Center in Seattle and
at Battelle PNL found that families earning less than $15,000
a year were significantly more likely to live in homes with very-
high-current-configuration (VHCC) wiring than high-income
families. When they assumed that low-income controls par-
ticipated at lower rates than high-income controls, risk esti-
mates did rise, but not enough to explain the observed can-
cer–power line link. Gurney’s results appear in the January
1995 issue of Epidemiology (6, pp.31-35). The EPA reached
a similar conclusion based on the Swedish residential study
because Maria Feychting and Dr. Anders Ahlbom did not use
random-digit dialing to select controls and still found a can-
cer risk among children living near power lines (see MWN,
S/O92 and S/O94). In an interview, Trichopoulos conceded
that, “Gurney’s paper shows that there can be a bias, but that
it is not as big as we thought.” As this confounder recedes in
importance, Jack Sahl of Southern California Edison Co. in
Rosemead has proposed a new one. Writing in Cancer Causes
and Control (5, pp.279-283, 1994), he presents the hypoth-
esis that “residential proximity to electric utility transmis-
sion systems is a surrogate for viral contacts.” Sahl draws on
U.K. studies that seek to explain excess childhood leukemia
rates near nuclear power stations in remote areas of the coun-
try as actually caused by an infectious virus. He calls the fail-
ure to address the virus idea an “oversight” and predicts that
rejecting the hypothesis “will help to remove uncertainties
about the existing data.” Here we go again.

««  »»

The EPA, the DOE and the American Public Health Asso-
ciation are cosponsoring a workshop to bring together repre-

sentatives from state and local governments, utilities and
grass-roots organizations in an effort to explore common
goals. The workshop is expected to be held in May in the
Washington area and it will be by invitation only. Dennis
O’Connor, a policy analyst and EMF team leader at EPA’s
Office of Radiation and Indoor Air in Washington, said that
the objective of the meeting is “to determine the policy, re-
search and technical assistance needs of those who make de-
cisions on EMF policies.” The meeting should also help to
identify tools and techniques that work well in local settings.
For further information, contact: O’Connor, (202) 233-9340.

««  »»

A settlement in the personal injury lawsuit between the St.
Francis Prayer Center, Flint, MI, and Consumers Power
Co., Jackson, MI, was reached on February 2, the day the
trial was to begin. Charles MacInnis, a spokesperson for the
utility, would not comment about specifics of the settlement
because of a confidentiality clause, although he observed that,
“I don’t think anybody at Consumers Power believed that
EMFs were in any way a factor in the illnesses that were
claimed.” Late last year, the utility had rejected the recom-
mendation of a mediation panel to pay $250,000 to the prayer
center and its codirector, Sister Joanne Chiaverini, to settle
the lawsuit. The suit, filed on January 10, 1992, in the Sev-
enth Judicial Circuit Court, Genesee County, MI, claimed that
Chiaverini’s rare blood disorder and other health problems
were caused by EMFs from nearby power lines. EMF levels
ranged from 2.2 mG to 9.2 mG “in and about the plaintiffs’
property,” according to the complaint, which charged Con-
sumers Power with battery, trespass, nuisance and negligence.
The center relocated to another site in Flint eight months be-
fore the lawsuit was filed and was seeking to recoup reloca-
tion expenses. “We felt there was really no medical or scien-
tific evidence to support the plaintiffs’ claims,” said James
Dempsey, the utility’s attorney, explaining why the mediated
settlement had been rejected. Arthur Swirtz, the plaintiffs’
attorney in Flint, declined to comment.

Magnetic Fields Amplify Abnormal Cell Growth:
New Evidence for Tumor Promotion

New experimental results suggest that strong magnetic
fields can act as tumor promoters and transform noncancer-
ous cells into tumor cells. The studies could lay the ground-
work for explaining how magnetic fields produce cellular
changes leading to cancer.

Dr. Robert West of the National Center for Toxicological
Research (NCTR) in Jefferson, AR, and coworkers have found
that JB-6 cells, which originate from mouse skin, formed sig-
nificantly more cell colonies when grown in the presence of
an 11 G 60 Hz magnetic field, compared to control cultures.
Reporting on a similar set of experiments, Dr. Jeffrey Saffer
of the Battelle Pacific Northwest Labs in Richland, WA, said
that EMFs appear to enhance the effect of a chemical tumor
promoter.

West and his coworkers plan to continue their work with
JB-6 cells. They have already completed experiments at lower
field levels and expect a paper to be published in the fall.
West declined to discuss these results until the paper has been
accepted for publication. Microwave News has learned, how-
ever, that West has also found a robust effect at 100 mG.

Referring to both Saffer’s and West’s work, Dr. Nancy
Colburn, chief of the Cell Biology Section at the National
Cancer Institute in Frederick, MD, said that, “I am convinced
that the effect is there. There is a tumor-promoting effect at
the levels of EMFs to which the cells were exposed.” Colburn,
who developed the JB-6 line to study tumor promotion, is
collaborating with Saffer on his EMF studies.

Dr. Mays Swicord of the Center for Devices and Radio-
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logical Health (CDRH) in Rockville, MD, advised that, “It is
a big jump to go from these results right to cancer,” but urged
that the work be followed up. “If it is correct, there is the
potential for adverse effects on human health,” said Swicord,
who is chief of the molecular biology branch at the Food and
Drug Administration’s (FDA) CDRH. The NCTR is also part
of the FDA, and Swicord is working with West.

West cautioned that his results are preliminary. Magnetic
fields caused changes similar to those induced by chemical
tumor promoters, he explained. “But until we understand the
mechanisms involved, I would strongly suggest that a simple
model system showing growth promotion not be used for haz-
ard assessment in humans.”

A number of other animal and cellular studies have previ-
ously shown that EMFs can act as tumor promoters and co-
promoters (see MWN, J/A91 and J/A93). In the mid-1980s,
Dr. Jerry Phillips, now a member of Dr. Ross Adey’s lab in
Loma Linda, CA, first showed that EMFs can increase the pro-
liferation of tumor cell colonies in soft agar (see MWN, J/A86).

Cells go through several stages before they become can-
cerous. The JB-6 cells used by West and Saffer have taken
the first step in the process and are known as initiated cells.
They differ from normal cells genetically and in their suscep-
tibility to tumor promoters. Promotion is the next step, lead-
ing to transformed or tumor cells, which may or may not go
on to become malignant.

In her own lab, Colburn has used TPA, a known chemical
promoter, to transform JB-6 cells into tumor cells. Colburn
explained that tumor promotion involves changes in gene ex-
pression, but does not necessarily indicate that genes have
been altered. Unlike normal cells, transformed or tumor cells
do not need to be attached to a surface and will grow in soft
agar. West and Saffer have grown JB-6 cells in soft agar fol-
lowing exposure to either EMFs or EMFs plus TPA.

West pointed out that, although cells grown in soft agar
can usually form tumors, this is not always the case. Other
tests are needed for verification. Colburn emphasized that she
has shown that JB-6 cells grown in soft agar with TPA do
form tumors in mice, but that, “It would be important to dem-
onstrate this with EMFs as well.”

West and his coworkers observed a 40-70% increase in
the number of cell colonies when they cultured JB-6 cells in
soft agar and exposed them to an 11 G 60 Hz magnetic field
for 14 days. Writing in Bioelectrochemistry and Bioenergetics,
(34, pp.39-43, 1994), they reported no association between
increased growth and the strength of the induced electric field,
suggesting that cells were responding to the magnetic field alone.

Saffer reported on some preliminary experiments with JB-
6 cells cultured in soft agar at the Department of Energy EMF
review in Albuquerque, NM, last November. He said that when
he grew cells in the presence of a 10 G 60 Hz magnetic field
and TPA, there seemed to be enhanced cell colony growth. In
a recent interview, he said that, “There’s something going on
and it is worth pursuing, but a lot of work remains to be done.”

Saffer pointed out that there are differences between his
findings and those of West but he declined to be more spe-
cific. He did say that he is motivated by what West’s lab has
done but that he wants to get more supporting experimental
results before commenting further.

Saffer was recently awarded a three-year grant for over
$1 million from the National Institute of Environmental Health
Sciences under the national EMF research program, known
as RAPID, to study tumor promotion by EMFs in JB-6 cells
(see MWN, S/O94). Saffer and his coworkers plan to look at
the role of certain proteins, such as AP-1, which may be in-
volved in the promotion process. Since AP-1 is composed in
part of the proteins of two oncogenes, c-fos and c-jun, Saffer
will also investigate the expression of these oncogenes in JB-
6 cells.

Colburn said that, “EMFs are not unusual in that they,
like other tumor promoters, work on cells that are initiated.”
The changes seen in EMF-exposed JB-6 cells are small, but
she believes that they are highly repeatable. She said they
may be undetectable in the living animal, however, when su-
perimposed on the much greater effects of ordinary hormones
and growth factors.

EMF NEWS

Gene Expression: JB-6 v. HL-60
The new JB-6 findings are coming to light at a time

when the bioelectromagnetics community is embroiled
in a controversy over the possible effects of EMFs on gene
expression.

At last summer’s Annual Meeting of the Bioelectromag-
netics Society (BEMS) in Copenhagen, Denmark, Bat-
telle’s Dr. Jeffrey Saffer and Adam Lacy-Hulbert of the
U.K.’s University of Cambridge announced that neither
could repeat the EMF-induced changes in gene expres-
sion in HL-60 cells, originally reported by Drs. Reba
Goodman and Ann Henderson  (see MWN, J/A94). This
led to an acrimonious exchange that resumed at the DOE
meeting in Albuquerque, NM, last November.

“We are looking at another example of changes in gene
expression induced by magnetic fields,” Goodman told
Microwave News, referring to Dr. Robert West’s JB-6
work. Goodman is at Columbia University and Henderson
is at Hunter College, both in New York City.

Dr. Jerry Phillips commented that, “Many reports in
the literature indicate that EMF-induced changes in gene
transcription must be occurring, and it is these changes
that we must identify and study in detail. JB-6 is an ex-
cellent model system for this purpose.”

Saffer did not reveal his JB-6 findings at the BEMS
meeting. He later conceded that he should have empha-
sized that his failure to see changes in gene expression in
HL-60 cells did not necessarily mean that other cell lines
would also fail to respond. He added that he regretted that
others had jumped to this conclusion.

Saffer said that he feels that the JB-6 cell line is a “more
sensitive system” than HL-60 for detecting tumor pro-
motion. Unlike HL-60 cells, which are fully transformed,
JB-6 cells need a promoter before they become tumor
cells.
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Swedish Magnetic Field Limits
Put on Indefinite Hold

The Swedish National Electrical Safety Board (NESB)
has no plans to recommend EMF exposure standards in the
near future. “I cannot foresee any limits for long-term expo-
sures to magnetic fields,” Stefan Villa, a senior administra-
tive officer at the board, told Microwave News in late January.

The position of the board, which has been working on
EMF rules for two years, is outlined in its annual report to
the Swedish government. The report was released in Novem-
ber 1994, two months before the National Board of Health
and Welfare issued a report that downplays a possible link
between EMFs and cancer, reproductive problems and other
health effects (see box at right).

The NESB still favors a policy of prudent avoidance, how-
ever, and continues to advise that day-care centers, schools
and playgrounds not be built where magnetic field levels ex-
ceed 2-3 mG. The board is currently surveying the number of
schools, nurseries and similar facilities near power lines.

In addition, the possibility that EMFs promote cancer
prompted the NESB to endorse a precautionary strategy—
“if this can be done at a reasonable cost.” Its three recom-
mendations are to:

• Attempt to design/locate new power lines and power sta-
tions in such a manner that the magnetic fields are limited.
• Avoid locating new housing, schools, nurseries, etc. close
to existing power stations generating considerable magnetic
fields if alternative locations can be utilized.
• Attempt to limit fields of considerable strength in existing
homes, schools and places of work.

The Swedish government began work on setting expo-
sure limits in September 1992, shortly after the completion
of two major epidemiological studies of EMFs and cancer
(see MWN, S/O92). By the spring of 1993, the newly formed
NESB was analyzing costs that would be associated with a 2,
5 or 10 mG standard, and it was expected to release a draft
standard by the end of the year (see MWN, M/J93). In Janu-
ary 1994, the NESB pushed back its timetable, and by June
the board said it probably would not recommend limits (see
MWN, J/F94 and M/J94).

“Our knowledge of the effects of weak [EMFs] on humans
is at present insufficient. We therefore have no basis on which
to establish limits,” the board’s November report states.

Given the “present uncertain state of the art,” the National
Association of Swedish Electric Utilities does not consider it
justifiable to modify existing lines with the sole aim of re-
ducing fields, according to the report. Nevertheless, Vattenfall
and Svenska Kraftnät, two electric utilities, and the associa-
tion will continue to develop low magnetic field designs for
power lines and other electrical installations.

The NESB suggests that scientific research on EMF health
problems will not yield definitive answers any time soon: “It
is quite possible that the knowledge required to scientifically
support a link between weak magnetic fields and health risks
will not be developed for many years.” The board will con-
tinue to report to the government once a year.

AMA Discounts EMF Health
Risk, Suggests Further Studies

The American Medical Association (AMA) has concluded
that no scientifically documented health risks have been as-
sociated with routine exposures to EMFs. However, the Chi-
cago-based organization suggests that more research be done,
supports setting exposure levels for the public and workers
and will continue to monitor future developments.

These findings are in the AMA’s new, but unpublished,
assessment of health effects from exposure to extremely low
frequency (ELF) EMFs. The report—Effects of Electric and
Magnetic Fields—was written by Dr. Theodore Doege, a long-
time AMA staff member, for the association’s Council on Sci-
entific Affairs (CSA). It was approved by AMA’s House of
Delegates at its interim meeting in December 1994. No pub-
lication date has been set, although copies of the report are

Swedish Review: Little Evidence
of EMF Link to Health Problems
A working group of the Stockholm-based Swedish

National Board of Health and Welfare has found little
evidence linking EMFs with cancer, adverse reproduc-
tive outcomes or skin problems. Released on January 17,
the group’s 257-page report—Evaluation of the Effects
on Health of Electrical and Magnetic Fields—concluded
that neither epidemiological data nor experimental stud-
ies on animals or in vitro support an EMF–cancer con-
nection. “However, the possibility of there being a link
between exposure and risk cannot be ruled out, especially
with regard to child[hood] leukemia.”

Further, the board found that there is no convincing
support from epidemiology or animal studies connecting
EMF exposure to miscarriages, low birth weights or mal-
formations. Other studies, analyzing the effects of EMFs
on VDT operators, did not report any pathological
changes in the operators’ skin, as has been hypothesized.
As yet, there are no tests able to measure whether a per-
son is electrically sensitive, the report noted.

Dr. Kerstin Hagenfeldt of the Karolinska Institute in
Stockholm, who is the head of the Swedish Society of
Medicine, chaired the working group that prepared the
report. There are no plans to translate the report into En-
glish, a representative of the board told Microwave News.
The National Board of Health and Welfare supervises
social, public health and medical services in Sweden.

Last May, the board was one of four agencies that re-
leased an informational booklet stating that uncertain-
ties in current scientific knowledge leave “no basis for
establishing [exposure] limits” (see MWN, M/J94).

For a copy of the report, contact: National Board of
Health and Welfare, Information Department, S-106 30
Stockholm, Sweden, Fax: (46+8) 783-3302.



MICROWAVE NEWS  January/February 19956

EMF NEWS

available from the AMA.
The report is the AMA’s official position on EMFs and its

conclusions should help physicians allay patients’ fears about
everyday exposures, Doege told Microwave News. It was re-
viewed by: Dr. David Brill of the Geisinger Medical Center in
Danville, PA, on behalf of the Pennsylvania Medical Society,
and Jeffrey Greenawalt, the medical society’s director of edu-
cational and scientific affairs; Dr. John Peters of the Univer-
sity of Southern California in Los Angeles, on behalf of the
California Medical Association; and Dr. Thomas Tenforde of
the Battelle Pacific Northwest Labs in Richland, WA.

The report states that some studies in the past 15 years
have associated exposure to 50 or 60 Hz EMFs with “slightly
elevated risks of developing cancer or leukemia in children
or adults.” But Doege suggests in his report that there are
inconsistencies in “most” of these studies in selecting study
population groups, estimating exposures and accounting for
other variables.

The same inconsistencies, however, prompted Doege to
urge caution in the report: “...without stronger evidence [that]
there is no problem, it would be unwise to dismiss the possi-
bility that [EMFs] have adverse health effects.”

Further, there is “an urgent need for a laboratory model of
the response of cells to [EMFs],” Doege states. Such a model
would aid in understanding physiological responses and could
point to countermeasures.

Doege recommends the formation of an “authoritative,
multidisciplinary” committee under the auspices of the Na-
tional Academy of Sciences (NAS) or the National Council
on Radiation Protection and Measurements (NCRP) to sug-
gest EMF and radiation exposure levels for the public and
workers. In an interview, Doege said he was unaware that the
NCRP began a study on the biological effects of ELF fields
more than a decade ago (see MWN, D83 and N/D92). Fur-
ther, the NAS-National Research Council’s (NRC) Board on
Radiation Effects Research formed a committee in 1993 to
review potential health risks from EMF exposures. Congress
mandated the NAS-NRC study in 1991 (see MWN, S/O91 and
M/J93).

Another AMA recommendation encourages the National
Institutes of Health, the Department of Energy and the Na-
tional Science Foundation to continue research on the effects
of EMF exposure, average public exposure levels, occupa-
tional exposure and the effects of field surges and harmonics.

The AMA’s report is its latest on non-ionizing radiation.
Others cover: VDT use (see MWN, M/J87); medical device
susceptibility to electromagnetic pulse (EMP) (see MWN, S/
O88 and J/A89); and pulsed electromagnetic field (PEMF)
stimulation for treatment of nonunion fractures (see MWN,
M/A89).

The AMA’s EMF report also notes that a 1980 CSA study
concluded that significant biological effects can occur from
intense exposures to non-ionizing radiation. A 1990 CSA re-
port stated that the association between EMFs and cancer was
weak and that more research was needed. Prudent measures
should be taken to reduce exposure, the report noted. Neither
review was published.

Copies of Effects of Electric and Magnetic Fields are avail-
able from: Brenda Stewart, CSA, AMA, 515 North State St.,
Chicago, IL 60610, (312) 464-5046, Fax: (312) 464-5841.

No Risk of Breast Cancer Among
Female Electric Blanket Users

Premenopausal women who reported using electric blan-
kets did not have a significantly greater risk of developing
breast cancer than similar women who did not use the blan-
kets, according to Dr. John Vena and coworkers at the State
University of New York, Buffalo.

Women who kept their blankets turned on all night had
the greatest risk of developing breast cancer—a nonsignifi-
cant 43% increase over nonusers. In contrast, the group with
the highest long-term exposure—those who had used the blan-
kets nightly during the previous ten years—had a risk only
10% greater than expected. “Any strong association...should
have been apparent” in this latter group if an EMF–breast
cancer association existed, Vena and colleagues argued in the
December 1 issue of the American Journal of Epidemiology
(AJE, 140, pp.974-979).

Vena and colleagues interviewed nearly 300 women over
40 who were newly diagnosed with breast cancer. They wrote
that the new results offered “little evidence” of a link be-
tween breast cancer and electric blanket use. This was a fol-
low-up to a 1991 study of breast cancer among postmeno-
pausal women, which found a similar nonsignificant increased
risk of 46% for those who used an electric blanket through-
out the night (see MWN, S/O91).

Dr. Richard Stevens of the Battelle Pacific Northwest Labs
in Richland, WA, offered a different interpretation: “When
you take the two papers together, it looks as if there is weak
evidence in support of the EMF–breast cancer hypothesis.”
He emphasized that the two studies found similar risks and
that results from both approached statistical significance. “I
suspect that a combined analysis would be statistically sig-
nificant,” he said.

In a telephone interview, Vena countered that he did not
want to combine the two studies. “You would need a strong
biological rationale to do that,” since the disease may have
different mechanisms in different age groups, he explained.

In an exchange of letters in AJE in 1992, following the
publication of the first electric blanket study, Stevens and Vena
debated its relevance to the hypothesis of an EMF–breast
cancer link (see MWN, J/A92). Stevens pointed out that if
EMFs promote cancer by disrupting the flow of melatonin, it
didn’t make sense to study the use of electric blankets. The
source of melatonin, the pineal gland, is located in the head,
which is not highly exposed to EMFs from electric blankets.
Stevens said recently, however, that if the mechanism of in-
teraction involves a direct effect upon breast cells, as some
cellular work suggests, then electric blanket studies may be a
relevant test of the hypothesis. Stevens first proposed the
melatonin hypothesis in a 1987 paper—Vena said it was this
paper that prompted his study.
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A Severe Case of
EMF Hypersensitivity

Per Segerbäck, an electrical engineer who designs in-
tegrated circuits, was one of those at Sweden’s Ellemtel
Labs who developed a severe case of electrical hyper-
sensitivity. He first experienced slight nausea and a sensa-
tion of “grit” in his eyes while working on his computer
in the mid-1980s, but these symptoms disappeared when
he used an antistatic spray and sat further back from the
monitor. In 1989, after working long hours at a high-resolu-
tion monitor, Segerbäck developed more severe symptoms.

By early 1990, he had to go on sick leave and was
unable to sleep inside his own home, which was heated
electrically. He started spending nights in the family car,
and later moved into a trailer parked in the garden. With
the help of Ellemtel engineers, Segerbäck reduced the
EMFs to a tolerable level in a room in his home by chang-
ing the wiring and plumbing, layering the entire room
with ferrosilicon sheeting and placing aluminum blinds
on the doors and windows.

Although he has now returned to work, Segerbäck’s
daily routine is severely limited; he is confined to a
shielded room at home and a similarly protected office.
He follows a route that avoids power lines and transform-
ers. A few years ago, when he and his family tried to go
on vacation to a cottage with no electricity on an isolated
island, the trip had to be cut short when they found out
that the sheep in the area were penned with electric fencing.

Segerbäck’s story is included in Ellemtel’s report on
hypersensitivity at the company (see story at left).

Swedish Firm Resolves
EMF Hypersensitivity Cases

In the late 1980s, a group of employees at Sweden’s Ellem-
tel Telecommunication Systems Laboratories in Älvsjö re-
ported that they were suffering from a mysterious ailment.
While some believe that the symptoms—including rashes,
burning skin, headaches, dizziness, nausea and fatigue—were
triggered by high EMF exposures, others point to psychologi-
cal causes. This phenomenon, now known as electrical hyper-
sensitivity, was then only beginning to be recognized, although
others throughout Scandinavia and in the U.S., Australia and
other countries have since reported similar conditions.

Top management at Ellemtel, a research company owned
jointly by Ericsson and Telia AB (formerly Swedish Telecom),
decided to treat electrical hypersensitivity as a “legitimate
complaint” and launched a three-year project to find practi-
cal solutions to the problem.

“The project was successful in that all personnel who suf-
fer from this phenomenon have returned to meaningful work,”
Clairy Wiholm, a work environment coordinator for Ellemtel,
told Microwave News, but added that, “We do not know why
we had so many cases of hypersensitivity all at once.”

Between 1988 and 1990, 27 staff members (out of approxi-
mately 1,000) developed symptoms after working at com-
puters or near other electrical appliances—this number has
since grown to over 50. “Several key figures in the company
began to wonder whether these various inexplicable cases
could eventually jeopardize some of the company’s many vital
development projects,” according to a recently released 82-
page English summary of a more detailed report in Swedish,
written by Ellemtel’s management. The fact that Ellemtel in-
vested significant time and money in this problem “gave the
individual the ‘shot in the arm’ which was needed to overcome
his or her situation,” the summary emphasizes.

In March 1990, Ellemtel began to seek ways to help its em-
ployees. The company based its policies on the premise that
“hypersensitivity can be triggered by interacting factors in the
physical and psychosocial environment and by the individual’s
personal [traits],” the report explains. Measures to lower EMF
exposure for hypersensitive workers, as well as to improve
the work environment, were implemented simultaneously.

Ellemtel reduced EMFs from equipment and wiring, be-
cause many of those with hypersensitivity believed that elec-
tricity was the root of their problem, according to the summary.
In equipment-free offices, the 50 Hz magnetic fields were re-
quired to be less than 2 mG and electric fields less than 20 V/m.

To accommodate those who required even lower EMF lev-
els, the company experimented with ways to create shielded
offices. The fields in one room lined with aluminum sheets
were 0.02-0.05 mG. Since this room was expensive to build
and too small to hold everyone who needed a low EMF envi-
ronment, another, conference-sized room was shielded with
several layers of copper sheeting. The magnetic fields in this
room were less than 0.2 mG, which the company found was
comfortable for most hypersensitive employees.

Ellemtel engineers developed a variety of very low emission

computer monitors, including a plasma screen, several types
of liquid crystal displays and a fully shielded CRT screen.

By the end of 1992, of 49 people who had developed hy-
persensitivity, 35% had recovered completely, 59% had im-
proved and 6% remained the same. In the period between the
1993 publication of Ellemtel’s project report and the release
of the English summary, six more workers reported becom-
ing hypersensitive. The symptoms were less severe than in
previous cases and all cited stress as the most probable cause
of their symptoms, according to the company.

Ellemtel spent more than $900,000 on the project. Be-
tween 1991 and 1993, the Swedish Working Life Fund spon-
sored additional research on electrical hypersensitivity at Ellem-
tel, spending approximately $1.2 million. Much of this work—
covering such topics as the impact of the physical and the
psychosocial environments, the role of amalgam tooth fill-
ings and the effects of chemicals emitted by computers—
was carried out by university researchers.

Hypersensitivity in the Working Environment: Summary
of a Project Report on a Swedish Company’s Handling of a
New Working-Environment Problem (1994) is available for
95 Kr. (approximately $12.75) from: Ellemtel, Box 1505, S-
12525 Älvsjö, Sweden, (46+8) 727-3520, Fax: (46+8) 647-
8276. (See also, MWN, J/F87, M/A87, M/J91 and N/D94.)
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Savitz–Sahl–Thériault:
Joint Analysis Planned

Jack Sahl, Dr. David Savitz and Dr. Gilles Thériault
may soon start working together to sort out apparent incon-
sistencies among their three studies of utility workers.
But details of the joint project, including its funding, have
yet to be resolved.

“We are still trying to determine an approach,” Dr. Stan-
ley Sussman, EPRI’s EMF project manager, told Micro-
wave News. EPRI is acting as the facilitator for the project.

Savitz said that he favors the collaboration, but that he
is not optimistic that it would clarify the differences in
results. And Sahl said he thinks it could be an important
next step.

Dr. Claude Cardinal, Hydro-Québec’s EMF program
manager, said that while he likes the idea, “We will have
to see if it is feasible.” Thériault and the Canadian utility
are at odds over the control of the data collected for his
study (see MWN, N/D94).

brain cancer and EMFs (see MWN, M/A93 and J/A93). A
three-utility Canadian–French study, headed by Thériault and
published last March, found a significant association between
EMFs and some leukemia subtypes as well as one type of
brain tumor (see MWN, M/A94).

A number of earlier occupational studies, including one
on electrical workers by Loomis and Savitz published in 1989,
have pointed to a brain cancer risk from EMFs (see MWN, N/
D89 and M/A90). In a much smaller study than the 1995
Savitz–Loomis study, Dr. Susan Preston-Martin and col-
leagues at the University of Southern California School of
Medicine in Los Angeles found a more-than-fourfold in-
creased risk of astrocytomas, a brain tumor type, among EMF-
exposed workers (see MWN, M/A90).

Dr. Daniel Wartenberg of the Environmental and Occupa-
tional Health Sciences Institute in Piscataway, NJ, said, “There
is a sense of frustration in the lack of clarity with previous
studies, but they are not wildly inconsistent. The results lend
more evidence in the direction of an association between mag-
netic fields and cancer.” Like Savitz, Wartenberg is a mem-
ber of the National Academy of Sciences-National Research
Council’s EMF committee (see MWN, M/J93). Dr. Jan Stol-
wijk of Yale University in New Haven, CT, a third epidemi-
ologist on the panel, did not respond to a call for comment.

The brain cancer link seen by Savitz and Loomis is gener-
ally consistent with the one found by Floderus. Savitz said
that their brain cancer data at the highest exposures are also
“quite compatible” with those reported by Thériault’s group.
Writing about their study in the January 15 American Jour-
nal of Epidemiology, Savitz and Loomis concluded that, “Our
risk estimates of 1.5-2.5 are not markedly discordant from
[Thériault’s] reported relative risks of approximately 1.5.”

And some epidemiologists see the Savitz–Loomis leuke-
mia results as not inconsistent with past studies because their
use of death certificates may have led to an underestimation

in Stockholm, Sweden, said, “I am quite impressed with the
brain tumor results. My feeling is that they are quite reliable.”

Savitz and Loomis did not find any increase in the overall
leukemia risk and they saw only nonsignificant, slightly el-
evated risks for acute myeloid leukemia (AML) and chronic
lymphocytic leukemia (CLL) among some of the more highly
exposed workers. But they cautioned that misclassification
of leukemia and brain tumor subtypes on death certificates—
which they relied upon for diagnoses—could be substantial.

A number of epidemiologists commented that they were
not surprised that a mortality study like the Savitz–Loomis
one had failed to support a leukemia risk. They said that they
put more faith in a morbidity or incidence study for leukemia.

Savitz and Loomis measured exposures with an AMEX
meter, which provides time-weighted average magnetic field
levels. They did not measure transients—or other kinds of
fields—which have been the focus of recent attention (see
MWN, M/A94 and N/D94). William Feero said in an inter-
view that the study was “the best done to date,” but that, “We
are still doing a terribly poor job on exposure assessment.”
Feero, of Electric Research and Management Inc., based in
State College, PA, added that more needs to be learned about
the different types of magnetic field exposures. “There are a
hell of a lot of different field characteristics,” he said.

Dr. Gilles Thériault of McGill University in Montreal, Can-
ada, said he believes that there are a small number of people
exposed to a specific, and so far unidentified, component of
the field. He stressed that he is convinced that there is some
connection between EMFs and cancer. “We keep seeing
smoke, but we have not identified the fire. And there is a fire
out there. One day we will put our finger on it.”

With respect to the results of his study, Savitz explained
that there is either a small risk to all workers or a large risk to
a very small group of workers who are exposed to a specific
type of field. Loomis said that an effect might depend on spe-
cific exposure conditions or specific characteristics of a popu-
lation that have not yet been identified.

The Savitz–Loomis study, which was sponsored by the
Electric Power Research Institute (EPRI) in Palo Alto, CA,
included 138,905 men who had been employed full time for
at least six months between January 1, 1950, and December
31, 1986, at one of five utilities—Carolina Power and Light
Co., Pacific Gas and Electric Co., PECO Energy Co., the Ten-
nessee Valley Authority and Virginia Electric Power Co. Ex-
posures were assigned to 28 job categories on the basis of a
sampling of recent measurements of nearly 3,000 workers wear-
ing AMEX meters. Exposures for individual workers were
based on these measurements and on the length of time they
worked at a particular job.

This is the fourth large occupational study with detailed
exposure assessments to appear in the last couple of years. In
1992, Dr. Birgitta Floderus and colleagues at the National
Institute of Occupational Health in Solna, Sweden, found an
increase of CLL and brain tumors among exposed workers
from a variety of industries (see MWN, S/O92). A study of
utility workers at Southern California Edison Co. (SCE), led
by Jack Sahl, found no overall association between leukemia or

Savitz and Loomis Find Brain Cancer Risk  (continued from p.1)
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of the risk as well as the misclassification of subtypes.
Floderus told Microwave News that she is not “surprised”

by the apparent differences in leukemia results. “Very few
mortality studies have found an association for leukemia, and
very few morbidity studies did not obtain elevated risk esti-
mates, so something in the morbidity/mortality study designs
seems to be important.” And Ahlbom commented, “The ques-
tion for leukemia is whether we can identify features in the
study designs that explain the apparent inconsistencies.”

“Savitz is short 15-20% of the cases because not every-
one will die of leukemia and that may explain the difference
between his and our studies,” Thériault said. In their paper,
Thériault and coworkers pointed out that if they had analyzed
only overall leukemia and ignored subtypes, their conclusions
would have been similar to those of Sahl’s group. Thériault
found a threefold elevated risk of AML among highly ex-
posed workers, but, like Sahl, saw no significant risk of leu-
kemia overall.

Dr. Samuel Milham Jr., a consulting epidemiologist based
in Olympia, WA, agreed that a mortality study does not tell
the whole leukemia story. “You would miss half of the CLL,”
he said. He added that, “I don’t think the Savitz study dis-
misses the leukemia–EMF connection. There is something
going on.” He pointed to the study’s finding that longtime
electricians were two-and-a-half times more likely to die of
leukemia than other electricians.

Savitz said that he felt that the death certificate data were
a reasonable reflection of the incidence of overall leukemia
and brain cancer. But he allowed that, “We did not do an
extra-high-quality study for leukemia subtypes.” He explained
that because the U.S. does not have a national cancer regis-
try, they were unable to collect data on cancer incidence for the
study’s large and geographically diverse group of workers.

Dr. Nancy Wertheimer, based in Boulder, CO, said that,
“While the Savitz–Loomis, Thériault and Floderus studies
show different patterns of subtype risk, all three seem to show
a significant risk for brain tumors and leukemia combined,
when exposure is high in the 10-20 years before diagnosis.”

With respect to estimating EMF exposures, Savitz and
Loomis wrote that “relative to the ‘gold standard’ of accurate
historical information, we undoubtedly fell short.” Savitz said
their historical reconstruction was limited by the lack of avail-
able utility records. He also said that while it would have
been useful to have a meter with broader capabilities, they
also needed one that nontechnical people could use easily.
“In hindsight, we made the right choice,” he said.

Standardized mortality ratios (SMRs), which compare the
workers’ cancer rates with those of the general population,
showed that the utility workers were at a lower risk for both
leukemia and brain cancer. Savitz and Loomis attributed this
to the “healthy worker effect”—that is, people who have jobs
are among the healthier members of the population.

Dr. Dimitrios Trichopoulos of the Harvard School of Public
Health in Boston countered that he does not think that the
healthy worker effect can be invoked to explain the lower
SMRs for brain cancer. He explained that an employer has no
way to predict whether a person who is healthy when hired

Savitz–Loomis Abstract
“Reports of leukemia and brain cancer among men in electri-
cal occupations suggest a small increase in risk, but most pre-
vious studies have failed to classify magnetic field exposure
accurately or to consider potential confounders. The authors
conducted an historical cohort mortality study of 138,905 men
employed at five large electric power companies in the United
States between 1950 and 1986 with at least 6 months of work
experience. Exposure was estimated by linking individual work
histories to data from 2,842 workshift magnetic field measure-
ments. Mortality follow-up identified 20,733 deaths based on
2,656,436 person-years of experience. Death rates were ana-
lyzed in relation to magnetic field exposure history with Poisson
regression. Total mortality and cancer mortality rose slightly
with increasing magnetic field exposure. Leukemia mortality,
however, was not associated with indices of magnetic field ex-
posure except for work as an electrician. Brain cancer mortality
was modestly elevated in relation to duration of work in ex-
posed jobs and much more strongly associated with magnetic
field exposure indices. Brain cancer risk increased by an esti-
mated factor of 1.94 per microtesla-year of magnetic field ex-
posure in the previous 2-10 years, with a mortality rate ratio of
2.6 in the highest exposure category. In contrast to other studies,
these data do not support an association between occupational
magnetic field exposure and leukemia but do suggest a link to
brain cancer.” David Savitz and Dana Loomis, “Magnetic Field
Exposure in Relation to Leukemia and Brain Cancer Mortality
Among Electric Utility Workers,” American Journal of Epide-
miology, 141, pp.123-134, January 15, 1995.

.
Reprinted with permission.

Related papers:

H. Kromhout et al., “Assessment and Grouping of Occupa-
tional Magnetic Field Exposure in Five Electric Utility Com-
panies,” Scandinavian Journal of Work, Environment and
Health, in press, 1995.
Dana Loomis et al., “Organization and Classification of Work
History Data in Industry-Wide Studies: An Application to the
Electric Power Industry,” American Journal of Industrial Medi-
cine, 26, pp.413-425, 1994.
Loomis et al., “Sampling Design and Field Methods of a Large,
Randomized, Multisite Survey of Occupational Magnetic Field
Exposure,” Applied Occupational and Environmental Hygiene,
9, pp.49-52, 1994.

may later get a brain tumor. He said that he would conclude
that the utility workers in the Savitz study were “in an envi-
ronment associated with a lower risk of brain tumors.” Savitz
agreed that the effect applies more to some diseases than to
others, but he maintained that it applies to a whole range of
cancers, including brain cancer.

In addition to a joint analysis with Sahl and Thériault (see
p.8), Savitz and Loomis plan to analyze further the data on
prostate cancer as well as a number of other diseases. Loomis
pointed out that even a small elevated risk for prostate cancer
could be important, since it is a common disease. Savitz also
plans to look at the lung cancer data. Thériault’s group re-
cently reported a strong association between lung cancer and
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Comments on Savitz–Loomis Study

“Large studies such as this one are expensive and time-consum-
ing. Future studies need to be designed to efficiently evaluate
more refined ideas about what aspects of exposure, if any, are
important and which individuals might be susceptible.”

—Dr. David Savitz, quoted in Carolina News Services, University of
North Carolina, Chapel Hill, news release, January 6, 1995

“It is disappointing that our results do not provide a clearer pic-
ture [of the cancer–EMF link] when combined with the previous
studies of electrical workers and particularly electric utility work-
ers.”

—Drs. David Savitz and Dana Loomis, Magnetic Fields in Relation
to Leukemia and Brain Cancer Among U.S. Electric Utility Workers:

Summary for a General Audience, January 11, 1995

“I don’t want to downplay the adverse aspects of our findings,
but one thing our study does is show once again there is not some
public health disaster lurking out there.”

—Dr. David Savitz, quoted in “Study of Electrical Workers Has
Mixed Findings on Cancer,” Washington Post, January 12, 1995

“I really feel that this issue should have at this point a rather
limited effect on the way people live their lives. I argue that where
there are easy opportunities to reduce exposure, it’s only reason-
able to do so. But to make major changes, whether in the work of
a lineman or where people live, there’s a real possibility that no
benefit would result.”

—Dr. David Savitz, quoted in “Study Examines Risks of
Electromagnetic Fields,” Charlotte Observer (NC), January 11, 1995

“The IBEW continues to believe that changes in the work environ-
ment at utilities to provide further protection against the still un-
proven effects of EMF must not elevate the degree of risk associated
with energized electric lines. We have pressed for and will continue
to press for protection against the well-known, documented dangers
inherent in work on or in close proximity to live lines.”

—John Barry, president, International Brotherhood of Electrical
Workers (IBEW), quoted in IBEW News Release, January 11, 1995

The cancer risk factor found in the Savitz–Loomis study and ear-
lier studies is much lower than that for cigarette smoking—“miles
and miles away.” Still the Savitz–Loomis findings “strengthen
the idea that electromagnetic fields produce some risk of cancer.”

—Sir Richard Doll, Imperial Cancer Research Fund in Oxford,
U.K., quoted in “New Study of Electromagnetism Clouds Hunt

for Cancer Link,” New York Times, January 12, 1995

“Among the many strengths of the study are its large sample size, a
cohort design, a thorough identification of the study population, nearly
100% follow-up of subjects, long follow-up period, blind (on expo-
sure status) coding of the death certificates, an extensive exposure
measurement program which was based on a random sample, ho-
mogeneity of jobs, focus on an industry with the potential for high
exposure, detailed occupational histories for all workers, develop-
ment of specific a priori hypotheses, and a detailed assessment and
control of potential confounding by other occupational exposures.
All of these aspects are likely to minimize bias and enhance the va-
lidity of the study. Limitations related to interpretation of the study
include: reliance on death certificates for diagnoses, inability to rig-
orously examine cancer subtypes, and the use of an instrument that
was able to record only average exposures. To obtain precise and
stable estimates of risk for rare cancers, such as leukemia and brain

cancer, the study covered a long period of time. Reconstruction of
30 years of exposure to a complex and highly variable agent is very
difficult and has likely led to misclassification. Furthermore, as with
other studies of the potential health effects of magnetic fields, uncer-
tainty as to the appropriate characteristic of the magnetic field is of
concern....Of special interest are three studies of utility workers [Sahl,
Savitz, Thériault]. These studies incorporate a number of method-
ological improvements, including a priori hypotheses, extensive mea-
surements, large sample size and assessment of potential confound-
ing. Improvements in study quality, unfortunately, have not clarified
the relationship between EMF exposure and cancer. In particular,
the inconsistencies in results among studies underscore our limited
understanding of the risks of exposure to EMF among utility work-
ers and suggest the need for further analyses and additional studies.”
—Electric Power Research Institute (EPRI), Comments, January 1995

“I truly believe this is the best study we have to date of this question.
I don’t think more epidemiologic studies of larger populations with
our current techniques are going to clarify this any further...until we
understand more about actual mechanisms [whereby EMFs might
cause cancer] and whether it is electric or magnetic fields.”

—Dr. Patricia Buffler, University of California, Berkeley, quoted in
Washington Post, January 12, 1995

“The question is how many more studies do we need to start protect-
ing workers exposed to [EMFs] and people’s residences?...You have
to cut through all that smoke and say (the threat from the fields) is
real, and we’ve got to start protecting people. You don’t need con-
clusive scientific proof before you take protective health measures.”
—Michael Withey, Seattle attorney, quoted in “Electromagnetic Fields

Linked to Brain Cancer,” Seattle Post-Intelligencer, January 13, 1995

“I think everybody recognizes we’re not going to get the answers
from epidemiological research.”
—Kirvil Skinnarland, environmental affairs chief, Seattle City Light,

quoted in Seattle Post-Intelligencer, January 13, 1995

“One of the hallmarks of what we look for...is consistency in
studies, the same outcome from the same kind of exposure. We
haven’t been able to achieve that to date.”

—Jack Sahl, Southern California Edison Co., quoted in
Seattle Post-Intelligencer, January 13, 1995

“Definitive answers to the questions surrounding magnetic fields
and human health are of the utmost importance to our members,
their employees and customers. We must further our understanding
of the similarities and differences between EMF studies. And future
studies need to consider elements other than magnetic fields present
during electricity production, transmission and use. We believe the
National EMF Research Program could concentrate on these areas.”
—Thomas Kuhn, president, Edison Electric Institute (EEI), quoted in

EEI News Release, January 11, 1995

“The implications of this study are not clear. Since leukemia and
brain cancer are both rare diseases, even a doubling of risk for
these diseases implies only small increases in the total number of
people affected. These utility workers were exposed to high mag-
netic fields for a long period of time, and we are not sure how
that exposure relates to the general public.”

—Environmental Protection Agency, News Release, January 1995

EMF NEWS
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transients (see MWN, N/D94).
Savitz said that, “We’ve done about as well as we can do

with the broad hypothesis that EMFs can affect health—now
we need more refined ideas.”

Loomis concurred: “We need to go back to the theoretical
drawing board.” He said that new ideas are needed about spe-
cific conditions but that without them he would not do a long-

term average exposure study again.
Thériault emphasized the need for more research: “We

should not quit halfway—before we have the answer. If we
did, we would lose what we have learned so far. We are gain-
ing ground.” He encouraged researchers to look to the labo-
ratory as well: “The promoter/copromoter concept is bound
to lead us to a conclusion” (see p.3).

Dr. George Carlo reports that the Cellular Telephone Indus-
try Association’s (CTIA) Scientific Advisory Group (SAG)
on Wireless Technology has a 1995 budget of over $10 mil-
lion, of which $8-8.5 million is targeted for health and safety
research grants. The SAG spent close to $3 million in 1994,
primarily on workshops and on scientific consultants, estab-
lishing what Carlo called a “very solid foundation” for the
research program. The SAG is still in negotiations on two
dosimetry contracts: one with Dr. Om Gandhi of the Uni-
versity of Utah, Salt Lake City, to create a certification pro-
gram for cellular phones and another with Dr. C.K. Chou of
the City of Hope National Medical Center in Duarte, CA, for
exposure assessment studies and a head-only exposure sys-
tem (see MWN, J/F94). These projects were first announced
in December 1993. “I’ve tried to do everything humanly pos-
sible  to give C.K. the financial support he needs to get going
with the project,” Carlo explained, but an agreement with the
medical center over a number of issues, including the use of
good laboratory practices, has not yet been reached. Chou
said that he remains optimistic that a contract will be signed
soon, but added, “It’s very frustrating.” Gandhi is equally frus-
trated, though more pessimistic. “I really don’t know what is
going on,” he said. (In January, the SAG changed its name —
to better reflect its expanded role. Originally, the SAG was
only concerned with cellular phones and brain cancer, Carlo
said, while it now addresses cellular towers, electromagnetic
interference and PCS systems.)

««  »»
Dr. Ray Tice of Integrated Laboratory Systems in Research
Triangle Park, NC, who is coordinating the international vali-
dation study of the use of the comet assay to measure DNA
breaks, expects more than 20 labs to participate (see p.12 and
MWN, N/D94). Some 15-20 labs will work on in vitro exper-
iments and approximately eight on in vivo exposures; there
will be some overlap between the two sets of labs. Tice said
they will test five readily available chemicals in one type of
cell culture, probably mouse lymphoma cells—with and with-
out metabolic activation. Microwave exposures are not
planned because of the scarcity of exposure systems. Tice
said that all participants will pay their own way and that any-
one who is interested can join the project. They will meet on
March 12 in St. Louis at the 1995 Meeting of the Environmen-
tal Mutagen Society. He expects results in about a year. Tice

can be reached at (919) 544-4589, ext.223.

««  »»

On January 17, Dr. George Carlo briefed Carol Browner, the
administrator of the Environmental Protection Agency (EPA),
on the SAG’s proposed research program. Carlo said that he
had assured Browner that the SAG program was “consistent
and complementary” to the two-year study by the National
Council on Radiation Protection and Measurements—com-
missioned by the EPA—on the potential effects of weak, modu-
lated RF/MW radiation (see MWN, S/O94).

««  »»

At a February 1993 congressional briefing, Dr. Richard Adam-
son, then director of the National Cancer Institute’s divi-
sion of cancer etiology, announced that a study was under way
to investigate the possible links between brain tumors and cel-
lular telephones, among other agents (see MWN, J/F93). Re-
sults are not anticipated until 1997-1998, according to Dr.
Peter Inskip, who is in charge of the study, which, he said in a
recent interview, is in the data collection phase. Dr. Adamson
left the institute last year to head the Washington office of the
National Soft Drinks Association; Dr. Jerry Rice is currently
serving as acting director of the division.

««  »»

A workshop on Health Protection in Personal and Cellular
Communication Systems was held in Eilat, Israel, on Janu-
ary 25 as part of the International Symposium on Future Tele-
communications and the Electromagnetic Environment, spon-
sored by URSI and the ITU. The workshop was organized by
Dr. Paolo Bernardi of the University of Rome, Italy. On Janu-
ary 23, Motorola’s Dr. Quirino Balzano presented a plenary
paper, coauthored with Dr. Ross Adey of the VA Hospital in
Loma Linda, CA, on “Mechanisms of Interaction of RF/MW
Fields with Living Tissues.” Among the speakers at the work-
shop was CTIA-SAG’s Kelly Sund on the U.S. health re-
search program. In addition, Dr. Paolo Vecchia of the  Istituto
Superiore di Sanita in Rome reviewed epidemiological stud-
ies on long-term exposures to RF/MW radiation and Dr.
Yngve Hamnerius of the Chalmers Institute of Technology
in Göteborg, Sweden, discussed microwave-induced changes
in the permeability of liposomes.

« Cellular Phone Notes »

HIGHLIGHTS
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HIGHLIGHTS

Motorola Sponsors Replication
of Lai–Singh DNA Breaks Study

Motorola has contracted with Dr. Joseph Roti Roti of Wash-
ington University in St. Louis to repeat and extend recent
experiments showing that microwave radiation can cause breaks
in the DNA of animal brain cells.

In a paper to be published this spring, Drs. Henry Lai and
Narendra Singh of the University of Washington, Seattle, re-
port that athermal levels of microwave radiation can cause
single-strand breaks in the DNA of rat brain cells (see MWN,
N/D94). Lai and Singh used a technique called the comet as-
say to measure DNA breaks.

“We want to determine whether the comet assay is a re-
peatable and reliable test for DNA damage,” said Dr. Quirino
Balzano, a Motorola corporate vice president in Fort Lauder-
dale, FL. Balzano noted that within a week after visiting Lai
and Singh’s lab last August, he began negotiations with Roti
Roti to replicate their study. That contract was formalized in
mid-December.

In an interview with Microwave News, Roti Roti explained
that his project is more than an “outright replication” of the
Lai–Singh experiment. “We plan to use two other assays in
addition to the comet assay so that if we find an effect, we
might understand what is going on,” he said. The two other
techniques are the fluorescent halo assay and pulsed field gel
electrophoresis.

Roti Roti will investigate the effects of microwave radia-
tion on the DNA in rat brains and on three different cell lines,
including rat and human brain tumor cells. He noted that he
plans a “complete anatomical dissection of the rats’ brains” in
order to see if there are effects on different types of brain cells.

“Our strategy is to first try to repeat the Lai–Singh ex-
periment without talking to them,” Roti Roti said. “But, if we
have trouble, we will work with them.” The microwave expo-
sure system is being designed and built by Dr. William Pickard
of Washington University’s electrical engineering department.

The first step is to repeat the Lai–Singh experiment at
2450 MHz, Balzano said, and then do the study again at cel-
lular phone frequencies. Previously, Motorola commissioned
a series of animal and cellular studies in Roti Roti’s lab on the
possible carcinogenicity of cellular phone signals.

Meanwhile, as we went to press at the end of January, Dr.
George Carlo of the Cellular Telephone Industry Association’s
Scientific Advisory Group (SAG) on Wireless Technology in
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Washington was awaiting a response from the Harvard Cen-
ter for Risk Analysis peer review board on cellular phones on
whether the SAG should sponsor its own replication of the
Lai–Singh study—or wait for the results of the  international
project to validate the comet assay (see p.11). Carlo said that
Dr. John Graham, the director of the Harvard center, will
present the peer review board’s views at its February 16
meeting. In a separate talk, Dr. Ray Tice of Integrated Labo-
ratory Systems in Research Triangle Park, NC, will review
the use of the comet assay in genetic toxicology.

Industry Asks FCC To Preempt
Local Rules for Cellular Towers

Two trade associations have called on the Federal Com-
munications Commission (FCC) to preempt state and local
regulations on the licensing of cellular telephone towers. The
Electromagnetic Energy Association (EEA) and the Cellular
Telecommunications Industry Association (CTIA) argue that
federal rules are necessary for the advancement of the com-
munications industry in general and the cellular phone in-
dustry in particular.

Concerns over the potential health hazards associated with
exposure to microwave radiation from cellular phone towers
have prompted many siting battles and, in some cases, have
led to restrictions on where they can be located. Some com-
munities have set microwave exposure standards that are more
stringent than those used by the FCC, and some localities
have prohibited towers near schools and day-care centers (see
MWN, N/D93).

In its December 22 petition, the EEA cites examples of local
and state regulations that have set tighter emissions standards
than the FCC’s. Such regulations, it states, have hampered the
construction and operation of FCC-licensed facilities. The
EEA claims that federal preemption is needed to allow the
development of advanced television, digital audio broadcast-
ing, personal communications services and cellular telephones.

CTIA’s petition, filed on December 27, addresses tower
siting restrictions that are not concerned with radiation haz-
ards—for instance, aesthetic concerns. The petition cautions
that the intervention of 38,000 local jurisdictions could im-
pede the completion of the country’s cellular network and
raise user costs.

Because it deals specifically with radiation issues, the
EEA’s request will be considered as part of the FCC’s still
pending proposal on whether to adopt the ANSI/IEEE C95.1-
1992 microwave exposure standard (see MWN, M/A93). “The
problem will be considered by the commissioners in Febru-
ary or March,” said Dr. Robert Cleveland of FCC’s Office of
Engineering and Technology in Washington. In comments on
the FCC proposal, several communications companies spe-
cifically asked for federal preemption; these included: Capi-
tal Cities/ABC Inc., CBS Inc., GTE Service Corp., Hammett
& Edison Inc., McCaw Cellular Communications Inc. and
the National Association of Broadcasters (see MWN, M/J94).

CTIA’s request for preemption will be considered as a
separate proceeding. Notice of CTIA’s petition to the FCC
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was announced in a January 18 public notice. No formal an-
nouncement appeared in the Federal Register. Comments are
due by February 17. Reply comments are due by March 6.

Citizens groups are organizing to stop the CTIA and EEA
initiatives. The failure of the FCC to publish the petition in
the Federal Register, said activist Kathy Hawk of Butler, PA,
reinforces the “general impression that the FCC is nothing more
than a front organization for its licensees.”

 Folks for Appropriate Cellular Tower Sites (FACTS), a
citizens group based in Great Barrington, MA, also opposes
the CTIA proposal, according to Cochair Honey Sharp Lipp-
man. FACTS is concerned that a proposed 13-story cellular
tower will destroy the Berkshires’ natural beauty, affecting
quality of life and tourism. “Preemptive power by the FCC
would rob local communities and states of the right to local
scrutiny through carefully thought-out zoning bylaws.”

 In 1985, responding to a number of requests, the FCC de-
cided not to preempt state and local regulations (see MWN, Ap
85). Two years later, it exempted cellular towers from having
to prepare environmental impact statements under the Na-
tional Environmental Policy Act (see MWN, M/A87).

 The EEA is a coalition of electronics and communica-
tions companies. CTIA, the national trade association of the
wireless industry, is a member of the EEA; both are located
in Washington.

John Wykoff, an attorney for MPH Industries, is skeptical
of the merits of the case. “We’ll see if it goes to trial,” he told
Microwave News. “There isn’t any evidence yet linking police
radar with cancer.” Wykoff is with the firm of Cash, Cash,
Eagen & Kessel in Cincinnati.

Only one case involving police radar has gone to trial. A
claim by Eric Bendure, who argued that his non-Hodgkin’s
lymphoma was caused by a radar gun, was rejected by a jury
in January 1993 (see MWN, J/F93). (For a compilation of le-
gal cases involving police radar, see MWN, S/O93.)

Officer’s Widow Refiles
Police Radar Cancer Suit

The family of an Ohio highway patrolman has filed a new
suit against the manufacturers of the radars that they blame
for his fatal brain tumor. The suit was filed on December 14,
1994, in the U.S. District Court for the Southern District of Ohio
in Cincinnati. More than 20 similar cases have been filed in
the U.S., but none successfully.

In its $20 million lawsuit, the family of Wayne Vessels Jr.
charge that the radar equipment he used for 15 years—from
1972 to 1987—was defective in its design, manufacture and
operating instructions. They also argue that the radar guns
“emitted dangerous, unhealthy and harmful microwave energy
and electromagnetic radiation” at power densities sufficient
to cause his cancer.

The three defendants named in the suit are Kustom Signals
Inc. of Lenexa, KS, Kustom Electronics Inc. of Overland Park,
KS, and MPH Industries of Owensboro, KY. Vessels filed a
similar suit in March 1992; that suit was withdrawn after his
death later that year (see MWN, M/A91, M/J92 and S/O93).

Vessels, who served with the Ohio State Patrol for 25 years,
was first diagnosed with basal and squamous cell carcinoma
in 1977. In January 1992, he learned that the cancer had spread
to his brain; he died that December. According to the com-
plaint, Vessels did not suspect the causal connection between
the radar equipment and his illness until February 1991.

Michael Cassity of Mt. Orab, OH, an attorney representing
the Vessels family, anticipates a court date late this year. He
said he has identified expert witnesses who will link the ra-
dar guns to Vessels’s cancer but would not comment further.

submerged submarines. The program, which concluded in 1994,
was managed by the IIT Research Institute (IITRI) in Chicago.

MTU’s Dr. David Reed told Microwave News that two
other participating research teams observed similar changes
in plant cycles: Dr. Thomas Burton of Michigan State Uni-
versity, East Lansing, observed more chlorophyll production
and greater biomass in benthic algae at the bottom of the Ford
River, which the antenna crosses. And Dr. Johann Bruhn at
the University of Missouri, Columbia, found faster decom-
position rates in plant litter near the 56-mile-long antenna.

Reed acknowledged that nothing in the literature prepared
them for their finding of faster growth: “Our reaction was
‘Holy Smokes! What does this mean?’” And MTU’s Dr. Glenn
Mroz commented that the increased tree growth surprised
people “to the point that they didn’t believe us.”

“Most likely the trees aren’t producing greater biomass at
the site—just reallocating their carbon resources differently,
shifting some from their roots to their leaves and branches,”
Reed said. He also speculated that red oaks and paper birches
did not show the growth effect because they transport nutri-
ents differently than the other types of trees. Finding the
mechanisms that produce these changes was beyond the scope
of the Navy project, but the MTU researchers compared the
observed effects to those induced by fertilizer.

In addition to checking the trees’ growth patterns, the MTU
team monitored the volume and quality of fallen leaves and
pine needles and the development of annuals growing below
the trees. “They revealed no abnormalities,” said Reed.

Although the MTU article was published over a year ago
(International Journal of Biometeorology, 37, pp.229-234,
1993), the results were not publicized until the university is-
sued a press release last December. Stories have since appeared
in the January 14 New Scientist and in the January 27 Science.

All the data from the ten studies are now with the Board
on Environmental Studies and Toxicology of the National Acad-
emy of Sciences’ National Research Council (NRC) in Wash-
ington. A review committee is expected to be announced in
February, according to the NRC’s Raymond Wassel.

The Navy’s Project ELF in northern Michigan and Wiscon-
sin has sparked heated controversy and protests continue un-
abated. In response to a suit brought by the state of Wiscon-
sin, a federal judge stopped the project in January 1984, until
the Navy agreed to prepare a revised environmental impact
statement (see MWN, J/A83, J/F84, Mr84 and J/A84). The
Navy then instituted the monitoring program managed by IITRI.

EMFs Boost Tree Growth  (continued from p.1)
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Mobile Communications Dosimetry Abstracts
Hsing-Yi Chen and Hou-Hwa Wang, “Current and SAR
Induced in a Human Head Model by the Electromagnetic
Fields Irradiated from a Cellular Phone,” IEEE Transac-
tions on Microwave Theory and Techniques, 42, pp.2249-
2254, December 1994.
Using a near-field finite-difference time-domain (FDTD) computer
model, these Taiwanese electrical engineers at the Yuan-Ze Institute
of Technology calculated the maximum SAR in the head to be 1.48
W/Kg when the 835 MHz, 0.6 W phone is at a distance of 2 cm—
just below the peak partial-body SAR of 1.6 W/Kg recommended
in the 1992 ANSI/IEEE standard. They found that the SAR fell to
1.31 W/Kg when they used the recent, but unpublished, estimates
from the U.K. that the dielectric properties of bone may be close to
those of muscle at microwave frequencies. Dr. Chen and Wang also
note that the absorption of electromagnetic energy varies “drasti-
cally” with polarization.

H.-R. Chuang, “Human Operator Coupling Effects on Ra-
diation Characteristics of a Portable Communication Di-
pole Antenna,” IEEE Transactions on Antennas and Propa-
gation, 42, pp.556-560, April 1994.
According to Chuang’s calculations, the peak SARs in the head in-
creased from 0.21 W/Kg to 1.34 W/Kg as the separation between
an 840 MHz, 0.6 W dipole antenna and the head decreased from 5
cm to 1 cm.  At 2 cm, the peak SAR was 0.9 W/Kg. Chuang is with
Taiwan’s National Cheng Kung University.

Richard Cooper and Roger Radcliff, “The Effects of a Near-
by Biological Body on the Parameters of a Small Hand-Held
Transmitter Operating in the HF Band (3 MHz-30 MHz),”
IEEE Transactions on Broadcasting, 40, pp.91-97, June 1994.
Cooper and Radcliff, both of the Department of Electrical and Com-
puter Engineering at Ohio University, Athens, show with the aid of
computer models that, as expected, the efficiency of the transmitter
changes with its location relative to the human body. They conclude
that, “When operating in the HF band, the current distribution on
the radio antenna remains essentially constant in spite of the pres-
ence of a biological body.”

P.J. Dimbylow and S.M. Mann, “SAR Calculations in an
Anatomically Realistic Model of the Head for Mobile Com-
munication Transceivers at 900 MHz and 1.8 GHz,” Phys-
ics in Medicine and Biology, 39, pp.1537-1553, 1994.
The most recent in a series of dosimetry papers from the U.K.’s Na-
tional Radiological Protection Board (see MWN, N/D94).

O.P. Gandhi, “Some Numerical Methods for Dosimetry:
ELF to Microwave Frequencies,” Radio Science, 30, pp.
161-177, January/February 1995 (forthcoming).
Gandhi, of the University of Utah, Salt Lake City, covers a number
of different types of sources of EMFs and radiation, including elec-
tric blankets, EMP and cellular phones. The cellular phone dosim-
etry data were commissioned by McCaw Cellular Communications
Inc. (now part of AT&T) and were released in December 1993 and
later corrected (see MWN, J/F94 and S/O94).

O.P. Gandhi, J.Y. Chen and Ding Wu, “Electromagnetic
Absorption in the Human Head for Mobile Telephones at
835 and 1900 MHz,” presented at the International Sym-

posium on Electromagnetic Compatibility, Rome, Italy,
September 13-16, 1994.
More FDTD calculations and experimental measurements for ten
different mobile telephones. Gandhi shows that the head, neck and hand
absorb more power from a phone with a quarter-wavelength antenna
than one with a three-eighths-wavelength antenna—approximately
70% and 45%, respectively: “This is due to the fact that the peak cur-
rent region for the longer antennas is higher up on the antenna. Unlike
the high current region for quarter-wavelength antennas, which is
very close to the ear, [the three-eighths-wavelength antenna’s] high
current region is further from the head, which reduces the coupling,
and hence, the SARs.”

Michael Jensen and Yahya Rahmat-Samii, “EM Interaction
of Handset Antennas and a Human in Personal Communi-
cations,” Proceedings of the IEEE, 83, pp.7-17, January 1995.
Jensen and Dr. Rahmat-Samii also used an FDTD model to calcu-
late SARs for users of hand-held communication devices and found
that, for a head-handset separation of 2 cm and an input power of 1
W, the peak and average SARs in the head were 0.9-3.8 W/Kg and
0.06-0.1 W/Kg, respectively, at 915 MHz. (For a 0.6 W phone, the
peak levels were 0.54-2.28 W/Kg.) In addition, they report that, “The
head and the hand absorb between 48% and 68% of the power de-
livered to the antenna.” The researchers, from the Electrical Engi-
neering Department at the University of California, Los Angeles, com-
pared four types of antennas: a simple monopole and three kinds of
flush-mounted designs. They found that integrating a planar in-
verted-F antenna (PIFA) in the transceiver, especially on the back
of the unit, reduces the SARs. For all configurations, they note that,
“The peak SAR in the head occurs either in the ear tissue or in the
skin/fat layer in the antenna vicinity.”

Klaus Meier, Oliver Egger, Thomas Schmid and Niels Kus-
ter, “Dosimetric Laboratory for Mobile Communications,”
to be presented at the 11th International Zurich Sympo-
sium and Technical Exhibition on Electromagnetic Com-
patibility, Zurich, Switzerland, March 7-9, 1995.
Describes a measurement system to test cellular phones for compli-
ance with safety standards. Among the conclusions of this group at
ETH in Zurich is that, “Measurements on various different cellular
telephones confirm that partial-body exposure depends to a great
extent on the construction of the device. Our experience has re-
vealed that even internal design details of the devices can signifi-
cantly affect the absorbed SAR values.” (See also, MWN, J/F94.)

Gert Frølund Pedersen and Jørgen Bach Andersen, “In-
tegrated Antennas for Hand-Held Telephones with Low
Absorption,” Proceedings of the 44th IEEE Conference on
Vehicular Technology, 3, pp.1537-1541, June 10, 1994. (The
conference was held in Stockholm, Sweden.)
These researchers, from the Center for PersonKommunikation at Aal-
borg University in Denmark, show that a full short-circuit PIFA—which
concentrates the current near the antenna and has a relatively higher
gain directed away from the user’s head, “ thereby reducing the losses
in the human body”—causes local SARs of 0.1-0.2 W/Kg at 954 MHz
and 1 W of input power. They used both FDTD calculations and mea-
surements in phantoms. (See also, Jørn Toftgård, Sten Hornsleth and
Jørgen Bach Andersen, “Effects on Portable Antennas of the Presence
of a Person,” IEEE Transactions on Antennas and Propagation, 41,
pp.739-746, June 1993, and MWN, N/D94.)

HIGHLIGHTS
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data as the tip of an iceberg. One of the theories now under review is
that average field strength is not the problem. Instead, it might be
some variation that correlates better with wiring patterns and long-
term average exposure than it does with spot field measurements. This
variation could be time rate of change or suddenness of transition or
peaks in field strength or certain windows of intensity or frequency.
“The hypothesis itself is perhaps not the right one,” Gilles Thériault,
a professor and department chair at McGill University in Montréal,
told Spectrum. “We discuss magnetic field strength, but the real cul-
prit could be another component of the fields, for which the magnetic
field is a surrogate. Perhaps we are not studying the right parameter,
but only a parameter close to the right one.”

—Tekla Perry, “Today’s View of Magnetic Fields: Can Reducing
Exposure to Low-Frequency Electromagnetic Fields Be Part of a

Prescription for Health, or Is All the Commotion Just the Birth of
Another Fad?” IEEE Spectrum, pp.15-16, December 1994

It is easy to prove that the thermally generated electric fields in hu-
man tissue are indeed much smaller than those caused by typical
power line sources....The electric field in tissue is 12 orders of mag-
nitude smaller than Adair’s estimate and certainly negligible com-
pared with the electric field induced by power lines, even if a wider
bandwidth is assumed....The thermodynamically generated fields are
random in phase and direction, in contrast with the external field
induced by power lines. In commenting on self-organization in liv-
ing cells, Benno Hess and Alexander Mikhailov [Science, 264, pp.223-
224, April 8, 1994] point out that energy from external sources that
is far from thermodynamic equilibrium, as is the field of power lines,
can organize thermal fluctuations within cells. Whether this effect
exists for power line fields remains to be seen. James Fay, Massachu-
setts Institute of Technology, Cambridge, MA (pp.13-14). Accepting the
[April 1994 Physics Today] article by [Bennett] as guidance on the
question of health effects of [EMFs] seems to me analogous to ac-
cepting the advice of the village blacksmith on how to fix your Swiss
watch. There is no doubt that Bennett’s calculations are impressive.
They are probably sound and correct as well. However, the question
remains, Are they relevant to the question being addressed?...There
are many ways to ill-spend the public money. In my view, trying to
get at the bottom of this particular health issue is not one of the major
offenders. Lynn Trainor, University of Toronto, Canada (pp.15,71).
Bennett Replies: James Fay assumes that biological material at body
temperature only reaches thermodynamic equilibrium through radia-
tive processes. That simply is not even approximately true, and Fay’s
calculations are irrelevant....Lynn Trainor raises a barrage of “ques-
tions” that appear mostly to be statements of a personal point of
view....As I stated in my Physics Today article, I most certainly did
not conclude that no further research should be conducted on bio-
logical interactions with ELF fields. The question is, How much public
money should really be spent on this problem? William Bennett Jr.,
Yale University, New Haven, CT (pp.71-72).

—Exchange on: “Does Physics Really Rule Out Power-Line Cancers?”
Physics Today, January 1995

Clippings from All Over

EXPOSURE ASSESSMENT
More on Infant Incubators...A new magnetic field survey
supports earlier reports that premature infants can be exposed
to high fields when placed in incubators, and a new set of
measurements indicates that those working nearby may also

receive relatively high exposures. Writing in the September/
October 1994 issue of Archives of Environmental Health (49,
pp.352-354), Dr. Cynthia Bearer of the Northeastern Ohio
Universities College of Medicine in Rootstown reported mag-
netic fields of up to 126 mG in one type of incubator and up

UPDATES

FROM THE FIELD
(continued on next page)

Both McGill and Hydro-Québec agree that much work remains to be
done with the data collected to pinpoint whether there is any cause-
and-effect relationship between exposure to pulsed electromagnetic
fields and lung cancer. The utilities have stated that they intend to
make all of the study documents available to their employees, the
public and public-health authorities.

—Joint statement by McGill University and Hydro-Québec,
Montréal, Canada, December 16, 1994

Wind shear is one of the major banes of air travel, a killer held re-
sponsible for causing 18 crashes and 575 deaths since 1970. Aviation
authorities have recently found a way to combat this menace through
Terminal Doppler Weather Radar, which can provide precious min-
utes of advanced warning....But two of the nation’s largest airports,
JFK and LaGuardia on Long Island, won’t be enjoying its life-sav-
ing benefits any time soon. Politicians and activists have stopped its
installation there, since Long Island residents—wrongly convinced
that they are already suffering an epidemic of breast cancer—have
been terrified into believing that [EMFs] from the radar would afflict
the area with even more cancer. This terror—indeed, most of the
nation’s terror of EMF in general—can be readily traced to one per-
son. If and when a plane crashes into Long Island because of wind
shear, you should know who is responsible. Meet Paul Brodeur....The
evidence [for the EMF–health threat] appears to be largely based on
fear, conspiracy-mongering, ignoring contrary evidence and statisti-
cal gerrymandering.
—Michael Fumento, “Shock Journalism: The Junk Reporting Behind
the Power Line–Cancer Connection,” Reason, pp.23-24, January 1995

A new study from the University of Washington has reopened a two-
year-old debate on whether cellular-phone use can cause brain tumors.
Though the findings are inconclusive, they show that rats experienced
breaks in brain DNA tissue after being exposed to microwave radia-
tion that some experts claim is similar to cellular-phone emissions.
But Motorola, the largest maker of cell phones, argues the rats were
exposed to at least 10 times the energy a cell phone transmits. “It’s
therefore an extremely weak comparison,” says Quirino Balzano,
Motorola’s director of electromagnetic research.

—“Cyberscope: More Studies on Cell Phones,” Newsweek, p.8,
January 16, 1995

Results of the childhood studies have proven frustrating for epide-
miologists. They expected that, as study design improved and became
more sophisticated, clearer evidence of risk would emerge, say, a ten-
fold risk, or evidence of no risk. Instead, the risk ratios continue to
hover near 1.5 to 3. Some regard this low level of risk as evidence
that there is no problem. Said Eleanor Adair, chair of IEEE’s Com-
mittee on Man and Radiation: “As studies become better controlled,
and study larger populations, the risk ratios are getting smaller. I
would be ready to draw a conclusion right now—that there is no link
there.” Others see the slight growth in risk demonstrated by current
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to 27 mG in a second model. These readings fall between
those by Dr. Charles Polk of the University of Rhode Island,
Kingston, and those by Dr. Gert Anger of the Swedish Radia-
tion Protection Institute in Stockholm, who found maximum
fields of 289 mG and 48 mG, respectively (see MWN, M/A94).
Anger noted in a talk at the annual DOE EMF review in Al-
buquerque, NM, in November that the beds inside incubators
can be adjusted to different levels, thus changing exposures.
In the “high bed position,” maximum fields are reduced by
almost half—to 25 mG, he said. Similarly, Bearer observed
that increasing the distance between the infant and the
incubator’s heating unit or fan by 20.5 cm can reduce fields
in the second model from 27 mG to less than 2.5 mG. Nurses
who take care of premature infants work in an elevated mag-
netic field environment, according to a study by Dr. Maureen
Paul and colleagues at the University of Massachusetts Medi-
cal Center in Worcester (Bioelectromagnetics, 15, pp.519-529,
1994). Paul found that neonatal intensive care nurses are ex-
posed to fields of up to 30 mG near incubators and spend
significantly more time (10.6%) in fields over 4 mG than
nurses who work with normal infants (2.5%). Anger’s work
has prompted Maria Feychting and Dr. Anders Ahlbom of
the Karolinska Institute in Stockholm, Sweden, to study the
possible risks from incubator EMFs for premature infants (see
MWN, S/O94).

GOVERNMENT
High EMF Locations Need Not Apply...The FDA is look-
ing for a suitable site in Orange County, CA, to build a
185,000-square-foot testing laboratory. Most of the require-
ments, specified in a December 4 advertisement in the Los
Angeles Times, are not unusual; for instance, 10-13 acres, near
transportation, clear title to the property and full disclosure of
adverse geological conditions. One specification not usually
seen in commercial real estate advertisements, however, re-
quires that 8.5 acres of the site be at least 300 yards from
high-power lines, electrical substations and microwave relay
stations. Patricia Calhoun, contract specialist for FDA’s Di-
vision of Construction and Facilities in Rockville, MD, ex-
plained that the FDA is concerned that EMFs and RF/MW
radiation generated by electrical and microwave equipment
will interfere with the testing of medical devices, such as pace-
makers. The buffer area has nothing to do with the potential
health effects of EMFs, she said.

MEETINGS
EBEA Proceedings...The proceedings of the 2nd Congress
of the European Bioelectromagnetics Association (EBEA),
held in Bled, Slovenia, December 9-11, 1993, have now been
published. The 137-page volume contains 21 of the 148 con-
ference papers and is available in the U.S. for $244.00 from:
Elsevier Science, PO Box 64484, Baltimore, MD 21264. In
Europe, contact: Elsevier Science, avenue de la Gare 50, PO
Box 564, CH-1001 Lausanne, Switzerland, (41+21) 320-
7381, Fax: (41+21) 323-5444. The 3rd Congress of the EBEA
will be held in Nancy, France, February 29-March 2, 1996.
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Australian VDT Conference...The July 1994 issue of Ra-
diation Protection in Australia (Vol.12, No.3) features papers
presented at VDTs, Electromagnetic Fields and Health, a con-
ference held in Australia last February. The journal is pub-
lished by the Australian Radiation Protection Society. Among
the authors: Drs. Patrick Breysse of the Center for VDT and
Health Research at the Johns Hopkins University School of
Hygiene and Public Health in Baltimore; Bruce Hocking of
Telecom Australia in Melbourne, Victoria; Ken Joyner of
Telecom Australia Research Laboratories in Clayton, Victoria;
Michele Marcus of the Emory University School of Public
Health in Atlanta; and Dave Sawdon of IBM U.K. Ltd. in
Winchester. Single issues of the journal are A$15.00 (approxi-
mately U.S.$11.50). For more information, contact: Dr. Colin
Roy, Editor, Radiation Protection in Australia, PO Box 128,
Rosanna, Victoria 3084, Australia, (61+3) 433-2211, Fax:
(61+3) 432-1835.

Please send me the following:

__ 1-Year Subscription (6 issues)—$285.00
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__ 6-Month Trial Subscription—$150.00
(Outside the U.S., $170.00)
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RESOURCES
Overview of Bioeffects Research...Plenum Press has released
Advances in Electromagnetic Fields in Living Systems (1994),
edited by Dr. James Lin of the University of Illinois, Chicago
—the first volume in a series intended to highlight current
research on the biological effects and health implications of
non-ionizing radiation. The contributors are: Lin on early EMF
research; Dr. Kjell Hansson-Mild and Monica Sandström, both
of the National Institute of Occupational Health in Umeå, Swe-
den, on the potential health effects of VDT EMFs; Dr. Henry
Lai of the University of Washington, Seattle, on the neurologi-
cal effects of RF radiation; Dr. Raphael Lee of the University
of Chicago on tissue injury from ELF electric fields; and Dr.
Charles Polk of the University of Rhode Island, Kingston, on
therapeutic applications of EMFs. The 196-page volume costs
$69.50 and is available from: Plenum Press, 233 Spring St.,
New York, NY 10013, (800) 221-9369, Fax: (212) 807-1047.

Policy Issues Reviewed...The fall 1994 issue of Land Use &
Environment Forum—published by Continuing Education of
the Bar • California (CEB)—features a collection of articles
on EMF policy, planning and litigation. Among the authors
are: attorneys Kenneth Bley of Cox, Castle & Nicholson and
Susan Odell of Latham & Watkins, both in Los Angeles, on
property value cases; Robert Merritt of the law firm of McCut-
chen, Doyle, Brown & Enersen in San Francisco on ways for
public agencies to respond to EMF concerns; Cindy Sage of
Sage Associates, a consulting firm in Montecito, CA, on liti-
gation trends and the plaintiff’s perspective; and Jack Sahl of
Southern California Edison Co. in Rosemead on his utility’s
policies. Single copies are available for $56.25 each (prepaid)
from: CEB, 2300 Shattuck Ave., Berkeley, CA 94704, (510)
642-8000, Fax: (510) 642-3788.

EMF Mitigation Manual...Karl Riley of Magnetic Sciences
International (MSI) has published Tracing EMFs in Building
Wiring and Grounding (1995), which offers technical instruc-
tions for electricians, among others, on ways to lower EMF
levels in the office and in the home. The 126-page guide ex-
plains how certain wiring practices generate high magnetic
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STRAY VOLTAGE
Jury Awards Dairy Farm Family $1 Million...Consumers
Power Co., based in Jackson, MI, must pay $1.01 million to a
Michigan couple who claimed that they lost their farm be-
cause stray voltage caused milk production to decline, ac-
cording to a court order signed on January 9 by Judge Ed-
ward Post of the Ottawa County Circuit Court. The order was
based on a jury verdict reached on December 20, 1994. The util-
ity has not yet decided if it will appeal the decision, a Consum-
ers Power spokesperson told Microwave News. The award
will allow Melvin and Della Molyneux to buy back their 240-
acre farm, which they lost through foreclosure, a member of
the family told the Flint Journal (January 3). Consumers
Power’s lawyers maintain that stray voltage did not affect the
Molyneux’s dairy cattle and that it was the family which was
responsible for the productivity drop, according to the Jour-
nal. The utility also said it was not notified of the problem
until December 1992 and corrected it three months later. Four
years ago, a Minnesota jury awarded a family of dairy farmers
$1 million in another stray voltage case (see MWN, N/D90).

fields, methods of locating the problem and techniques for
reducing the fields. It costs $27.50 (plus $2.50 for postage
and handling) and is available from: MSI, HCR-2, Box 850-
295, Tucson, AZ 85735, (800) 749-9873, Fax: (602) 822-1640.

New Popular Books...Three books written for the general
public are now available. Paul Brodeur has updated his 1993
book, The Great Power-Line Cover-Up: How the Utilities and
the Government Are Trying To Hide the Cancer Hazard Posed
by Electromagnetic Fields (see MWN, S/O93). The 352-page
paperback includes two new chapters. It costs $12.95 and is
available from: Little, Brown and Co., 1271 Avenue of the
Americas, New York, NY 10020, (800) 759-0190. Laurie
Tarkan’s Electromagnetic Fields: What You Need To Know
To Protect Your Health (1994) is an easy-to-read review of
EMF potential hazards. The 142-page paperback, available
for $4.99, assesses emissions levels from dozens of sources
and suggests ways to reduce exposures. Order from: Bantam
Books, 1540 Broadway, New York, NY 10036, (212) 354-
6500. The EMF Book: What You Should Know About Elec-
tromagnetic Fields, Electromagnetic Radiation, and Your Health
(1995), by Mark Pinsky, covers the risks of different types of
non-ionizing radiation. Like Tarkan, Pinsky offers tips on how
to reduce exposures, and an appendix provides short summa-
ries of epidemiological studies. The 246-page paperback costs
$9.99 and is available from: Warner Books, 1271 Avenue of
the Americas, New York, NY 10020, (800) 343-9204.

NRPB Issues New EMF Brochure...Electric and Magnetic
Fields from the Use of Electricity provides a basic introduc-
tion to the subject, covering definitions, typical exposures and
a brief explanation of epidemiological and biological research.
The four-color leaflet opens out into a poster and is available
at no charge from: Press and Public Information, National
Radiological Protection Board, Chilton, Didcot, Oxon OX11
0RQ, U.K., (44+235) 831600, Fax: (44+235) 833891.
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EPA Shelves EMF–Cancer Report
But Link Called Stronger Than in 1990

The Environmental Protection Agency (EPA) has indefinitely delayed the
release of its already long-awaited report assessing the cancer risk of electro-
magnetic fields (EMFs).

“The report will not come out in the foreseeable future,” said Dr. Rob-
ert McGaughy of EPA’s Office of Health and Environmental Assessment
(OHEA) in Washington. McGaughy attributed part of the delay to “budget-
ary uncertainties” at the agency. McGaughy has been working on the report
for some eight years.

EPA’s cancer assessment is said to be in essential agreement with the
conclusions of another report, prepared for the National Council on Radia-
tion Protection and Measurements (NCRP), which calls for strong action
to curtail exposure of the U.S. population (see pp.2-3 and MWN, J/A95), ac-
cording to a source who has read both reports.

“The EPA and NCRP reports are heading in the same direction,” said the
source, who asked that his name not be revealed, referring to the evidence of
an EMF–cancer link.

The first draft of the EPA report, released in 1990, prompted internation-
al headlines when word got out that McGaughy and his staff had concluded
that EMFs were a “probable human carcinogen” (see MWN, M/J90). Agency
officials overruled this assessment, but they still allowed that EMFs were a
“possible, but not proven, cause of cancer in humans” (see MWN, N/D90).

An EPA Science Advisory Board (SAB) review panel, convened in 1991,
sharply criticized the report as unsupported by the evidence and sent it back
to the EPA to be rewritten (see MWN, M/J91, J/A91 and J/F92).

In an interview, McGaughy said that there are now more data supporting
an EMF–cancer link than there were five to six years ago when the first draft
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EPRI Finds “Small but Significant”
Occupational Brain Tumor Risk

Based on a combined analysis of 29 occupational studies, the Electric
Power Research Institute (EPRI) has reported that there is a “small but sig-
nificant” increase in the risk of brain cancer among workers exposed to
EMFs. Biases in the studies were judged “unlikely” to be responsible for
the overall increase in risk. EPRI found that some broad evidence does sup-
port an EMF–cancer connection, a significant conclusion for the industry-
funded group.

But the meta-analysis did not indicate a clear dose–response relationship
between EMF exposures and the incidence of brain tumors, and the EPRI
team felt that adequate exposure information was often lacking. Thus, the
paper cautioned, “It is not possible to conclude that EMF[s] [are] causally

(continued on p.7)
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In a December 1995 report, Australia’s Senate Economics
References Committee advocated prudent avoidance in the
design of the proposed 250-mile, 330 kV Eastlink high-volt-
age power line: “[T]he fear of detrimental health effects,
whether real or imaginary, is in itself having an impact on the
lives of some individuals affected by the Eastlink proposal
....[A]s a minimum policy or until evidence suggests other-
wise, the concept of ‘prudent avoidance’ should continue to
be practiced by government and power authorities.” The docu-
ment acknowledged the lack of consensus on what prudent avoid-
ance means, defining it as “siting the line as far as possible
from houses, outbuildings and other farm facilities.” The re-
port was based, in part, on a series of hearings at which Drs.
Mark Israel, Richard Luben and Michael Repacholi testi-
fied (see pp.15-16). The committee also reviewed the earlier
Gibbs and Peach reports, both of which advised a similarly
cautious strategy (see MWN, M/J91). The Eastlink power line
results from a December 1993 agreement between Queensland
and New South Wales to connect their power grids. After the
Senate committee took up the Eastlink proposal last March, it
received more than 1,300 public comments—most of them in
opposition. Its report is only a recommendation to the Queens-
land and New South Wales state governments, which will make
the final decision. This could turn on a soon-to-be-released en-
vironmental impact statement, as well as on state and local elec-
tions. Eastlink is not the first EMF controversy to break out
in the Australian Senate. In November 1994, for example, Sen-
ator Robert Bell of North Hobart, Tasmania, presented his col-
leagues with a report titled (Non-Ionizing) Electromagnetic
Fields and Human Health: Are Current Standards Safe? by
Don Maisch of EMFacts in Hobart. Maisch questioned the
reliability of exposure standards, particularly the 1 G limit for
the general public recommended by the International Commis-
sion on Non-Ionizing Radiation Protection (ICNIRP). Maisch’s
report came under fire last year, when the Electricity Supply
Association of Australia Ltd., a utility group supporting East-
link, released critical evaluations by two experts: Dr. Jan
Stolwijk of the Yale University School of Medicine in New
Haven, CT, and a member of ICNIRP, and Dr. Michael Baker
of the University of Toronto, Canada. Stolwijk contended that

Maisch “made many serious mistakes, misstatements and
omissions in his discussion of the scientific publications....
[such that] the report as a whole has little credibility or useful-
ness as a scientific document” (see box on p.3). Baker main-
tained that “the results of the hundreds of laboratory studies
involving cells, tissues and animals exposed to power frequency
EMF do not provide a scientific basis to conclude that expo-
sure to these fields cause or contribute to the development of
cancer in humans.” In August 1995, Maisch responded with
an updated report, Fields of Conflict, in which he argued that
“earlier studies, when combined with recent research, clearly
show that there is a significant health risk from overexposure
to this kind of radiation.” More recently, Maisch submitted a
commentary to the Senate committee investigating Eastlink,
in which he conceded that Stolwijk “did have some very valid
criticisms,” but considered it “incredible” that Stolwijk would
claim that there is no scientific evidence supporting an EMF–
cancer link. For a copy of the Eastlink report, contact: Secre-
tary, Senate Economics References Committee, Parliament
House, Canberra, ACT 2600, Australia, Fax: (61+6) 277-5719.

««  »»

San Diego Gas & Electric Co. (SDG&E) and Southern Cali-
fornia Edison Co. (SCE), two utilities involved in EMF law-
suits, are worried that the public might get the wrong impres-
sion from the National Council on Radiation Protection and
Measurements (NCRP) draft report on EMF health risks (see
MWN, J/A95). “The recent public controversy of a purported
leak of a NCRP-SC-89-3 draft report undermines the trust that
the public has in the scientific community,” wrote Angela Daw-
son, SDG&E’s EMF project manager and Dr. Jack Sahl, SCE’s
manager of health research and evaluation, in an October 6 let-
ter to NCRP’s president, Dr. Charles Meinhold. They argued
that important policy decisions “may be influenced by a draft
report that does not represent the views of the NCRP,” and
that the integrity of the council and its report had been com-
promised. The 2 mG limit proposed by the draft appears to be
a major concern: Such a standard “has enormous implications
for decision-making regarding public health and the cost of
society’s infrastructure.” Dawson and Sahl concluded that,
“It is imperative that the NCRP act now to discipline and clarify
its process, before utilities and regulators react to opinion of
uncertain status and credibility.”

««  »»

Since the conclusions and recommendations of the NCRP
report were leaked last summer, many have sought a copy of
the complete 800-page report. But few have succeeded. While
the whole report is still unobtainable, the appendix on epide-
miology—a cornerstone of the EMF–cancer debate—is
available, although in a condensed form.  Dr. Richard Stevens,
the author of the appendix, requested and received permission
from the NCRP to reprint a version of it in the just-published

EPRI’s Sussman and Kheifets Move Up
Dr. Stanley Sussman has become the director of EPRI’s

Environment Group, a newly created position. “I’ll be shar-
ing responsibility for planning and management with Dr.
Stephen Peck, vice president for the Environment Group,”
Sussman told Microwave News.

Sussman had been manager of EPRI’s EMF health ef-
fects research since 1991. Dr. Leeka Kheifets, who has
taken over this position, will report directly to Peck. “I
intend to stay on top of developments related to EMFs,”
Sussman said. “Clearly I won’t be as involved as I have
been, but I’ll make time to keep abreast of things.”
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Two NAS-NRC Committee Members—Two Views of EMF Health Risks
The next major EMF health report is due to be issued in late April by the National Academy of Sciences-National Research

Council (NAS-NRC) (see MWN, S/O91, M/J93, M/A95 and S/O95). Since last year’s leak of the National Council on Radiation
Protection and Measurements (NCRP) draft report (see MWN, J/A95), the NAS-NRC has carefully guarded its findings.

Recent documents from Australia, however, provide some indication of the positions of two members of the NAS-NRC
study committee, Drs. Richard Luben and Jan Stolwijk.

Luben, of the University of California, Riverside, and the president-elect of the Bioelectromagnetics Society, testified
before the Australian Senate Economics References Committee on November 8 (see pp.15-16).

In an April 21, 1995, review of an Australian report by Don Maisch (see p.2), Stolwijk, of the Yale University School of
Medicine in New Haven, CT, argued against any EMF–cancer risk. Stolwijk’s commentary was presented on behalf of the
Electricity Supply Association of Australia Ltd. (ESAA). He is a member of the International Commission on Non-Ionizing
Radiation Protection (ICNIRP). The ICNIRP limit for general public exposures is 1 G (see MWN, M/J89).

“My feeling, based on what I see in my laboratory, is that 1 G
is a level of exposure that I would be uncomfortable with.”

“We simply do not have enough information to say that EMF
exposures of 10 mG-1 G, even for short times, are safe. It
may be that they are safe, and we will all be relieved to find
that this is so. On the other hand, the unproven but sugges-
tive status of laboratory and animal science argues that we
should not necessarily expose humans to elevated levels until
we know more.”

—Dr. Richard Luben

“Based on the entire body of this epidemiologic research,
I find no scientific basis to conclude that EMF causes or con-
tributes to cancer in either children or adults. I also find no
scientific basis to conclude that there would be any demon-
strable benefit to public health as a result of power frequency
magnetic field standards at field levels below those speci-
fied in the existing ICNIRP guidelines.”

—Dr. Jan Stolwijk

award has angered some members of the Stakeholders Advi-
sory Committee (SAC)—a group that counsels on program
decisions—who believe that ties between the utility industry
and several of the consultants present a conflict of interest.
Ellen Stern Harris, executive director of the Fund for the En-
vironment in Beverly Hills, CA, voiced displeasure with Eco-
Analysis in particular, noting its strong association with SCE.
In addition, Faeder formerly worked at SCE. “Unfortunately,
to us, this award engenders a genuine sense of betrayal,” Harris
told Dr. Raymond Neutra, chief of the California EMF Pro-
gram, based in Emeryville. The complaints have led Neutra to
allocate $10,000 to help those SAC members who feel they lack
the necessary resources and expertise to detect bias in the course
of the project. Proposed changes in the general selection of
future research contractors, however, were rejected at a Janu-
ary 18 meeting of the SAC, according to Dr. Vincent Delpizzo,
the program’s research director. He added that proposals will be
evaluated with the help of peer reviewers, including SAC nomi-
nees, “only on the basis of technical merit and [will] require
the winning team members to reveal information that would help
others to assess potential conflict of interest or bias.” The Cali-
fornia EMF Program has awarded a second contract for a study
on EMF exposures in schools to a team led by Dr. Luciano Zaffa-
nella and Chris Hooper, both of Enertech Consultants in Camp-
bell, CA. While the policy analysis and school exposure studies
are not expected to be completed until 1999, the results from a
project on design guidelines for building and remodeling schools,
led by Brooks Cavin, an architecture professor at California
Polytechnic State University, Pomona, will be released later this
year. The EcoAnalysis proposal is available for $15.00 from
Copy Central, 5801 Christie Ave., Emeryville, CA 94608.

second edition of CRC Press’ Handbook of Biological Effects
of Electromagnetic Fields. Stevens, an epidemiologist at the
Battelle Pacific Northwest Labs in Richland, WA, concludes
his chapter this way: “In spite of continued questions about
the biological rationale and plausibility of EMFs harming hu-
man health, the suggestive epidemiologic data cannot and should
not be dismissed. Even effects which initially seem implausible
in the laboratory may prove to be causative, as illustrated by
the early difficulties in confirming carcinogenic effects of ben-
zene and inhaled arsenic, known human carcinogens. In the
case of EMFs, the possibilities are of more than theoretical
interest since the exposures are virtually ubiquitous in indus-
trial societies....”

««  »»

The California EMF Program has awarded a contract to
examine policy issues on possible EMF health effects in pub-
lic schools and day-care centers (see MWN, M/A95). “We
hope to offer decision-makers practical guidance to maintain
public trust and reach closure,” stated EcoAnalysis Inc. of
Ojai, CA, in its winning proposal. EcoAnalysis will lead a team
of consultants who have joined together and are calling them-
selves the EMF Resources Group. They include: Drs. Brock
Bernstein and Michael Kelsh of EcoAnalysis; Dr. Edward
Faeder of SRF Environmental and Health Management Inc.
in Diamond Bar, CA; Laurie Geissinger of Paradigm Plan-
ning and Research in Vashon, WA; Dr. William Kaune of EM
Factors in Richland, WA; Dr. Antonio Sastre of A.S. Consult-
ing and Research Inc. in Suffern, NY; and Dr. Asher Sheppard
of Asher Sheppard Consulting in Redlands, CA. The $695,000
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California Utility Wins Dismissal of Office Cancer Lawsuit
A California judge has thrown out a lawsuit brought against

Southern California Edison Co. (SCE) by a group of office
workers with cancer. The suit, Johsz v. Koll, stems from a clus-
ter of 11 cancer cases in a real estate office located directly
over a set of SCE transformers. On January 4, the plaintiffs’
attorney, Annee Della Donna of the Santa Ana firm of Wylie
Aitken, moved for a new trial and a hearing was scheduled
for January 30.

In granting summary judgment for SCE on December 8,
Superior Court Judge Warren Siegel wrote that he was doing
so “because plaintiff cannot show causation.” Specifically,
Siegel objected that Della Donna’s expert witnesses on cau-
sation—Dr. Samuel Milham Jr., an epidemiology consultant
based in Olympia, WA, and Dr. David Ozonoff of the Boston
University School of Public Health—would not be able to pre-
sent sufficient evidence.

“They have come to an opinion that there’s a causal con-
nection between EMFs and certain types of cancer,” said Judge
Siegel, according to transcripts of a December 5 hearing. “But
they haven’t, personally, examined any of these people....It’s
got to be based on personal observation. Where is the per-
sonal observation from these experts?” Unless they examined
the patients themselves, he contended, they are not qualified
to present an expert medical opinion. In his written ruling,
the judge retreated from this a bit, but still objected that
Milham’s and Ozonoff’s pretrial declarations:

do not say EMFs caused plaintiffs’ cancers—only that there is
a causal association; that based on statistics it ‘may’ be a cause.
Statistics may lend credence to an opinion that EMFs caused
plaintiffs’ cancers, but there is no expert opinion that it did in
this case.

“A physical examination of the patient is not the role of an
epidemiologist,” Della Donna told Microwave News after Sie-
gel had entered his decision. “I think the judge just didn’t get
it.” At the hearing, Della Donna assured Siegel that Milham
and Ozonoff had examined “stacks and stacks” of plaintiffs’
medical records, but this did not satisfy him.

Oncologists treating the plaintiffs were also on Della Don-
na’s expert witness list, but their pretrial declarations did not
discuss causation. And at the hearing, SCE’s attorney, Joel
Lamp of O’Connor, Cohn, Dillon & Barr in San Francisco,
objected that at least one of the oncologists’ depositions stated

that he had no opinion as to the cause of the cancers. Lamp dis-
missed Ozonoff as “some public health guy from Boston,” not
“a treating physician,” and therefore not competent to testify
as a medical expert.

Judge Siegel’s ruling “surprised us all,” said Gary Kwas-
niewski of the law firm of Sedgwick, Detert, Moran & Arnold
in Los Angeles, a lawyer for Koll Co., a building manage-
ment firm that was also named as a defendant in the case. “Be-
ing defense lawyers in Southern California, we don’t expect
judges to rule on causation, because they’re too timid,”
Kwasniewski told Microwave News. “But he did.” Kwasniew-
ski supported the ruling, arguing that the testimony planned
by Milham and Ozonoff was deficient: “None of these ex-
pert witnesses had the courage to say directly that EMFs caused
the plaintiffs’ cancer—with good reason. And the judge
picked up on that.”

Lamp offered a similar view, contending that Milham and
Ozonoff were “hedging” in their pretrial declarations: “I thought
they were beating around the bush,” he said in an interview.
“They never really said what they did to familiarize themselves
with these peoples’ conditions.”

One reason lawyers were surprised by Siegel’s decision is
that it was not based on the arguments advanced in SCE’s
briefs. Ironically, the judge rejected the central point raised
by the utility but ruled in their favor anyway.

SCE had indeed contended that the plaintiffs could not
prove causation—but not because their experts were unfamil-
iar with the individual patients. An SCE brief had even stated
that the important issue was not “testimony that EMFs caused
plaintiffs’ specific cancers.” Instead, the utility said, the key
point was “the threshold issue of whether EMFs cause cancer
generally.” SCE sought to demonstrate that there is a scientific
consensus against the idea, and that Milham’s and Ozonoff’s
views stand outside that consensus (see story at right). But
Judge Siegel did not accept this argument, and when he ruled
in SCE’s favor it was for his own reasons.

Johsz  v. Koll was filed in March of 1994 (see MWN, J/A
94). The plaintiffs, Michael Johsz, James Nichols and Mary Ann
Stewart, had been diagnosed with brain cancer, lymphoma
and breast cancer, respectively, in 1993. They are among 11
people with cancer who had worked in a real estate office on
top of a set of electrical transformers, switching gear and 12 kV
distribution circuits.

SCE has measured EMF levels as high as 150 mG in some
spots in the office, and a study for the building owner found
readings of up to 32 mG four feet above the floor in a work area
that was used heavily by the plaintiffs.

In addition to Koll Co., the building owner, the defendants
include SCE and the real estate firm, Grubb & Ellis. The trial
had been scheduled to begin on January 8.

A related case, Younkin v. SCE, involving two other Grubb
& Ellis employees who have cancer, was filed later and does
not yet have a trial date (see MWN, M/J95). According to Del-
la Donna’s office, the Younkin case—in which a different
judge is presiding—is unaffected by the Johsz dismissal.
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In the Courtroom, Utilities Claim “Scientific Consensus”
That EMFs Do Not Cause Cancer—But Judges Are Unmoved

In two recent lawsuits, utilities have tried to prove the
existence of a scientific consensus that EMFs cannot in-
crease the risk of developing cancer. So far they have failed
to win judicial support for this view.

In the Johsz cancer case in California, this argument was
rejected by the presiding judge, though SCE later won the
case on other grounds (see story at left). In the Jordan lympho-
ma lawsuit, the “scientific consensus” claim helped Geor-
gia Power Co. and Oglethorpe Power Co. win an initial jury
verdict in their favor. But a higher court ruled that claiming
a “scientific consensus” was a form of hearsay, and ordered
a new trial.

In Johsz, SCE sought to prove that “the general consen-
sus of the relevant scientific community is that EMFs do not
cause cancer” (their emphasis). The utility contended that
support for an EMF–cancer link by Drs. Samuel Milham
and David Ozonoff, expert witnesses for Johsz, represented
a view that was overwhelmingly opposed by their colleagues.
“Every single one of the 27 independent reviews conducted
to date on the health effects of EMFs...has concluded that
the scientific evidence does not show that EMFs cause or
promote cancer,” stated an SCE brief, citing a sworn state-
ment by Dr. Philip Cole of the School of Public Health at
the University of Alabama, Birmingham.

When Microwave News asked Cole whether he believed
there was a scientific consensus on the health risks of EMFs,
Cole said he would not comment.

“The epidemiological evidence on EMFs is stronger and
considerably more abundant than it was when asbestos was
accepted as a carcinogen in 1949,” said Ozonoff, chair of
the Department of Environmental Health at Boston Uni-
versity’s School of Public Health, in an interview. He ac-
knowledged that EMF health effects are controversial
among scientists. “But the reasons for the lack of consen-
sus don’t have to do with scientific factors,” he contended,
citing instead the high social and economic stakes involved.

On the EMF–cancer connection, Ozonoff argued, “The
only thing that stands in the way of general acceptance—
which is not the same thing as consensus—is for someone
to demonstrate a plausible biological mechanism, because
everything else is there. And this is not a requirement for
the standard methods of epidemiology. In fact, we still don’t
have a biological mechanism for asbestos.”

SCE lawyer Joel Lamp expressed a different view, say-
ing that “it may not be completely unanimous, but the vast
majority of the scientific community” does not believe in
an EMF–cancer connection. Lamp feels that recent find-
ings have increased support for this view: “I think the three
recent occupational cohort studies* are convincing more and

more people in the scientific community that EMFs do not
cause cancer.”

Johsz’s attorney, Annee Della Donna, countered: “If you
pull out SCE’s Sahl study, I think there’s pretty strong evi-
dence that EMFs cause cancer.” In fact, she maintained,
“if you take out the utility-influenced studies and experts,
there is a consensus that EMFs do cause cancer....The re-
views that SCE calls ‘independent’ are not independent of
the utility companies.”†

At a hearing on December 5, the judge rejected the idea
that there is a scientific consensus about EMF effects: “On
the general question of whether EMFs can cause cancer, I
would deny summary judgment, because there certainly
appears to be a legitimate issue of fact.” He added that,
“The two experts, Milham and Ozonoff, certainly have set
forth their expertise and [it] certainly appears that they are
recognized experts in their field.”

Although SCE did not win judicial endorsement of its
scientific consensus argument, it won the case—and thus
fared better than Georgia Power and Oglethorpe Power in
the Jordan lawsuit.‡ Those two utilities had a 1994 jury ver-
dict in their favor overturned on November 30 (see MWN,
N/D95), precisely because they had presented testimony that
there was a scientific consensus.

A Georgia appeals court panel found that the lower court
“committed reversible error in admitting this ‘consensus’
testimony,” because “an expert witness may not act as a sur-
rogate for a non-testifying expert.” The unanimous decision
cited a previous Georgia ruling that a trial court must reach
its decisions “based on the evidence available to it rather
than by simply calculating the consensus in the scientific
community,” and another stating that “a witness’ opinion
must be his own and he cannot act as a mere conduit for the
opinions of others.”

Oglethorpe Power and Georgia Power have petitioned the
Georgia Supreme Court to hear an appeal of the reversal of
judgment. The attorney for Larry and Nancy Jordan, Bruce
DeBoskey of Silver & DeBoskey in Denver, told Microwave
News he expects the court to rule soon on whether to consi-
der the matter.

Thériault of McGill University in Montreal, Canada, found signi-
ficant associations between EMFs and both leukemia and lung
cancer (see MWN, M/A94 and N/D94).

† Della Donna also contended that the existence of a consensus
is not the issue in deciding whether scientific testimony will be
allowed in court: “Different opinions can both be admissible, as
long as they’re both based on a generally accepted methodology.”
Lamp disagreed, arguing, “If there’s a split in the scientific com-
munity, then you can’t bring a suit on that issue in California.”

‡ The Jordan suit, filed in July 1991, charged that Nancy Jordan’s
non-Hodgkin’s lymphoma was due to EMFs from power lines on
an easement next to the Jordans’ property. She had lived on the
property since 1983, developing breast cancer in 1985 and lympho-
ma in 1989 (see MWN, M/J94 and M/J95).

* Dr. Jack Sahl, an SCE employee, and coworkers found no con-
nection between EMF exposures and cancer (see MWN, M/A93
and J/A93). Drs. David Savitz and Dana Loomis of the Univer-
sity of North Carolina School of Public Health, Chapel Hill, found
a link to brain cancer (see MWN, J/F95), and the study by Dr. Gilles
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Next: Meta-Analysis with Data
from Eight European Countries
Having completed their meta-analysis of the Swedish

and Danish studies linking power lines to childhood leu-
kemia, Drs. Anders Ahlbom and Maria Feychting will now
extend it to include data sets from six additional European
countries.

The European Community has awarded Ahlbom and
Feychting a three-year contract to fund their new project.
The study, which will use data from Denmark, Finland,
France, Germany, Italy, Norway, Sweden and the U.K.,
is due to begin this year.

The Swedes will test three alternative hypotheses pro-
posed to explain the observed association between power
lines and leukemia: 1) it is coincidental; 2) it is real, but
not due to magnetic fields; and 3) it is due to confounding
by pesticides, air pollution and/or other factors.

By combining these data sets, Ahlbom and Feychting
hope enough cases of exposure to high magnetic fields will
be available to investigate possible causes. In addition, be-
cause exposure conditions vary from country to country, they
believe they will be able to test different hypotheses.

Pooled Swedish and Danish Data:
Greater Childhood Cancer Risks

A combined analysis of the data from two well-publicized
Scandinavian epidemiological studies gives new support for
the childhood cancer–EMF link, especially for leukemia. The
meta-analysis of the Swedish and Danish results, which were
both first reported in 1992, indicates a statistically significant
fivefold increase in childhood leukemia for exposures of 5 mG
or higher. The risk of leukemia, lymphoma and brain tumors
together was four times the expected rate for such exposures.

The paper, which appears in the November 1995 issue of
the European Journal of Cancer (31A, pp.2035-2039), also
presents previously unpublished data from both studies. Nei-
ther the Swedish team—Drs. Anders Ahlbom and Maria
Feychting of the Karolinska Institute in Stockholm (see MWN,
S/O92)—nor the Danish team, led by Dr. Jørgen Olsen of the
Danish Cancer Society in Copenhagen (see MWN, N/D92), had
analyzed those cases with exposures of 5 mG or higher.

When they did so, the Swedish and Danish researchers found
“stronger effects for higher levels of exposure.” They are cau-
tious about drawing conclusions about “the shape of any dose–
response pattern,” however, because even when the two data
sets are combined, the number of cases is still small. But, they
argue that, “A focus on highly exposed subjects in future stud-
ies is warranted,” and note that, “Choosing lower cutoff points
for the exposure might lead to false negative conclusions.”

For exposures of at least 2 mG, the combined analysis
shows twice the risk of childhood leukemia as that from expo-
sures below 1 mG. A similar increase was observed for lympho-
ma, though it was statistically less reliable. No increased risk of
brain tumors was identified at 2 mG, but a nonsignificant dou-
bling was found above 5 mG. For the three types of cancer
combined, the meta-analysis yields a nonsignificant twofold
increase above 2 mG.

The researchers also looked at the impact of cumulative
exposures—measured in µT-years or mG-years—but they
found that this “did not add much to the understanding of the
association between magnetic fields and cancer.”

Overall, the scientists are cautious about interpreting their
results since “there is no known mechanism by which the mag-
netic field interacts with biological systems and knowledge
is also limited concerning the relevant exposure measure and
disease outcomes.” They add that exposure to EMFs from
high-voltage power lines still appears to have a small impact
on public health—only one extra case of childhood leukemia
per year in Sweden and Denmark is attributable to 220 kV and
400 kV power lines.

Two years ago, the researchers published similar findings
linking EMFs to childhood leukemia based on data from these
two studies, along with those from a Finnish study (see MWN,
N/D93). Unlike the Swedish and Danish case–control stud-
ies, the Finnish effort was a cohort study (see MWN, S/O93).
Because of the similarity of the designs of the Swedish and
Danish studies, the researchers argue that they were able to
“obtain more stable relative risk estimates” and analyze higher
levels of exposure.

EMF Concerns Grow in the U.K.
Lawsuits alleging childhood leukemia due to EMFs are pro-

ceeding in the U.K. In contrast to such lawsuits in the U.S.,
these cases are likely to be combined and decided together.

“In Britain, the courts are unlikely to consider this issue
seriously more than once, so the individual cases will probably
go forward together to get one central judgment,” said Martyn
Day of Leigh, Day & Co. in London, the plaintiffs’ lead at-
torney. Day will be paid by the government. He added that he
does not expect the matter to be decided for some time.

Day has been working on a number of childhood leukemia
cases for the past several years. He first won legal aid in 1993
to represent the Studholme family, who claim that EMFs from
a nearby power station and their home’s electrical wiring caused
their son’s fatal leukemia (see MWN, J/A93 and S/O93). In re-
sponse to objections from the National Grid Co. and from the
local electricity company, Norweb, the Legal Aid Board re-
scinded funding. Day appealed the decision in early 1995 and
the money was recently restored. Day is now preparing to bring
three test cases to trial—the Studholme case and two other
childhood leukemia cases involving families living close to pow-
er lines. (For more on Day’s cases, see MWN, M/A94.)

Day considers his funding victory important because, af-
ter extensive arguments from both sides, the board deemed
the case to have merit. Legal aid is awarded to those who can
demonstrate both their financial need and that their claims are
supportable. “Since that time we had quite a few other cases
come forward, which means that we will probably end up with
half a dozen good childhood leukemia cases going to trial at
the same time,” Day told Microwave News.

All of this will not happen quickly, which Day believes to
be to his advantage: “It may well take two or three years be-
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fore the case finally comes to trial, which means that we will
be incorporating the U.S., British and Canadian studies that
should be out in the next couple of years.”

Day has extensive litigation experience in cases involv-
ing tobacco, nuclear power and water pollution. In a profile
in the November 22 Financial Times, he was described as
bringing “fear to British boardrooms by pioneering Ameri-
can-style aggressive litigation.” But unlike his U.S. counter-
parts, according to the Financial Times, Day finances all of
his cases with state-provided legal aid, and he cannot receive
any of the compensation won by his clients.

While the EMF issue has developed considerably more
slowly in the U.K. than in the U.S., the British are now be-
coming increasingly aware of the debate over the potential
health effects of EMFs. According to recent news stories:
• Major lenders are denying mortgages for homes near power
lines, reported the December 2 London Times. Some survey-
ors will not even estimate the value of houses under power lines,
according to the September 25 Daily Mail and other papers.
• In northern England, the National Grid faces a “well-orga-

nized protest campaign” against a planned 35-mile-long power
line, stated the December 31 Sunday Telegraph. “Eighty-six
of the 121 farmers whose land would be crossed have so far
refused to grant wayleaves or permanent easements, despite
compensation offers of £20,000 per pylon,” the paper noted.
“It’s not like Yorkshire farmers to refuse that sort of money
without good reason,” said John Greenway, a local member
of Parliament. (£20,000 is approximately $30,000 U.S.)
• Citizens are fighting other utility company bids to build new
power lines or are asking for hefty compensation. In Surrey,
south of London, “The Grid had offered a not inconsiderable
£6,000 to [a] farmer for the wayleave. He rejected it as too
little,” the December 10 Sunday Times said. “If pylons and
power lines were found to be a health hazard, it could prove
expensive for the Grid,” the paper added.
• Parents are asking for an inquiry into eight cases of leuke-
mia among children and adults living near the Euston-Scot-
land rail lines, according to the December 3 Sunday Express.
“Campaigners blame electromagnetic fields, believed to cause
cancer, from 25,000-volt overhead power lines.”

became public. McGaughy cautioned that he could not predict
what the report, if and when completed, would finally conclude,
but stated, “I personally think that the evidence is stronger
today.”

Dr. Doreen Hill, a senior scientist at Energetics, a consult-
ing firm in Columbia, MD, and the author of the epidemiology
chapter of the EPA report, agreed with McGaughy that the evi-
dence for a cancer risk has increased. “All the Scandinavian
studies were published after 1990,” she said, referring to both
childhood and occupational cancer studies. Before joining En-
ergetics in 1992, Hill worked at the EPA. She is continuing to
work on the document.

An earlier draft of the EPA report, obtained by Microwave
News in 1994, concluded that the EMF–cancer link “is a real
association that cannot be explained by improper epidemio-
logic methodology” (see MWN, S/O94).

Since then, the report has undergone a number of reviews,
the most recent being three by epidemiologists: Dr. Scott Davis
of the Fred Hutchinson Cancer Research Center in Seattle,
Dr. Linda Erdreich of Bailey Research Associates in New York
City and Dr. Leeka Kheifets of the Electric Power Research
Institute in Palo Alto, CA. Both McGaughy and Hill told Mi-
crowave News that the three “fundamentally agreed,” as
McGaughy put it, with the EPA position.

The revised report had been scheduled for another re-
view—this time by other federal agencies—during the win-
ter of 1995-96. Then, once updated, the report would have
been made publicly available. After a 90-day comment pe-
riod, the cancer assessment was to be reviewed by EPA’s SAB.

Dr. Genevieve Matanoski, the chair of the original SAB
review panel and now the chair of the SAB’s Executive Com-
mittee, said that she was disappointed that the SAB would
not be asked to review the cancer document. “The EMF issue
is not going to go away and the EPA should say something.

The EPA must make some kind of statement, even if it can’t
decide, because this is the agency that the public looks to for
advice,” she told Microwave News. Matanoski is at the Johns
Hopkins University public health school in Baltimore.

McGaughy concurred: “It’s a little disappointing for me
personally. I definitely want to get it out one way or another,
as does Bill Farland.” Farland, the director of EPA’s OHEA,
declined to be interviewed.

In an October 25 internal memorandum, EPA officials dis-
closed that the agency would “suspend” the planned review
by the SAB at least until after September 1996. This memo at-
tributed the delay to the planned release of two other re-
views—by the NCRP and by the NAS-NRC (see p.3)—and to
“uncertainties about the agency’s 1996 operating budget.”

“One of the original purposes for preparing the EPA docu-
ment was to provide an interim analysis of available infor-
mation for EPA use,” according to the memo. “Release of the
NAS and NCRP [reports] will supersede the need for an in-
terim EPA report,” it continued.

McGaughy also attributed the delay to a recent Senate re-
port, which advised that, “The committee believes the EPA
should not engage in EMF activities” (see MWN, S/O95). Some
observers think this language refers to all EMF work, while oth-
ers see it as meaning only that the EPA should leave the ongo-
ing RAPID EMF research program to the National Institute of
Environmental Health Sciences and the Department of Energy.

The EPA has also been under pressure to abandon the can-
cer report by the National Electrical Manufacturers Associa-
tion (NEMA) in Washington. Douglas Bannerman, NEMA’s
environmental consultant, has said that, “We should not have
individual agencies popping up and giving their own risk as-
sessments” (see MWN, M/A95). Bannerman told Microwave
News that he would have no objection if the cancer report
were to be released through the RAPID program.

EPA Shelves Revised EMF–Cancer Report  (continued from p.1)
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EPRI Finds “Small but Significant” Occupational Brain Tumor Risk  (continued from p.1)

associated with the observed excess of brain cancer.”
Dr. Leeka Kheifets, the new head of EPRI’s EMF research

program (see p.2), and her colleagues explained in the paper
that there are three possible interpretations of “the body of
epidemiologic evidence”: (1) There is no connection between
occupational EMF exposures and cancer; (2) There is a small
effect across a broad population; (3) There is a strong effect
on a small number of people. They concluded:

We believe that this meta-analysis provides some evidence against
the hypothesis of no association between occupational expo-
sure to EMF[s] and the risk of cancer, provides some evidence
to support the hypothesis of a small pervasive effect, and pro-
vides no clues that could help to identify a circumstance...[sup-
porting] the third hypothesis.

Meta-analysis is a statistical technique for combining the
results of several studies, taking differences in survey size and
design into account. “Studies assessed to be of better quality
produced lower risk estimates,” reported Kheifets and cowork-
ers. On the other hand, “when specific brain cancer subtypes
were examined, i.e., gliomas, the risk increased.” They also
examined possible biases in the different studies, and deter-
mined that when the results were pooled the effects of these
biases tended to cancel one another out.

When results were combined from the six studies that re-
ported risks by exposure level, an exposure–response pattern
did in fact emerge. But only three of the six had based their
exposure categories on measured field levels, and when these
three were examined alone, “no clear exposure–response pat-
tern was present.”

Their paper also noted that:

Although there are clear differences in the levels of exposures
among specific jobs, higher exposures did not correspond to
higher risks. This is probably because imprecision in the ex-
posure assessment has undoubtedly led to a large exposure mis-
classification, which most likely would underestimate the risk.

The findings appeared in the December issue of the Jour-
nal of Occupational and Environmental Medicine, in the paper
by Kheifets, Dr. Abdelmonem Afifi of the School of Public
Health at the University of California, Los Angeles (UCLA),
Dr. Patricia Buffler of UC Berkeley and Zhong Zhang of the
UCLA School of Public Health. Both Afifi and Buffler have
served on EPRI’s Scientific Advisory Board on EMFs.

“They found about a 20% increase in the risk for brain
cancer for so-called electrical occupations,” Dr. Stanley Suss-
man, director of EPRI’s Environment Group, said in an inter-
view. But Sussman underlined the lack of a clear dose–response
relationship, explaining, “While not conclusive, that argues
that EMFs may not actually be the cause of the observed in-
crease in risk. That’s perhaps just as important a conclusion.”
Sussman is the former head of EPRI’s EMF research effort
(see p.2).

Asked whether there were any policy implications from
the meta-analysis, Sussman replied, “In general, we don’t com-
ment on policy applications. We are a research organization.
Our job is to do high-quality research and analysis, and it’s for
others to...come to whatever conclusions are appropriate.”

The Washington Post ran a story on Kheifets’s paper on
December 22 headlined “Electrical Workers at Greater Risk

for Brain Cancer, Study Says.” But Madalyn Cafruny of the
American Public Power Association in Washington had a dif-
ferent assessment, telling Microwave News, “It was another
confusing study with confusing results.”

Richard Loughery, EMF issues manager at the Washing-
ton-based Edison Electric Institute, said in an interview, “I
don’t think it was that conclusive. It’s just another piece we
need to add to the body of evidence. Even though they found
an association, it’s still fairly low.” As to whether the meta-
analysis might prompt consideration of “prudent avoidance”
of EMF exposures in the workplace, Loughery said, “The
results aren’t strong enough to warrant that kind of response.”

The conclusions of the meta-analysis, submitted for pub-
lication on March 6, 1995, represent a major shift for Buffler,
the dean of UC Berkeley’s School of Public Health. For ex-
ample, when Buffler was interviewed on EMFs for the No-
vember 1994 UC Berkeley Wellness Letter, she said:

Early research did raise legitimate concerns about the health
effects of [EMFs]. Since then, most studies have found no as-
sociation, but there are occasional chance findings—blips—
that keep the issue on the table.

The vast majority of the studies examined in the EPRI meta-
analysis showed a positive association between EMFs and
brain cancer.

Buffler appeared in the June 1995 Frontline television re-
port on EMFs, in a segment discussing three recent large oc-
cupational studies (see MWN, J/A95 and footnote on p.5).
The program introduced Buffler as one of “many epidemiol-
ogists” who think that inconsistency among the three studies
and their low risk ratios “raise serious questions as to whether
there is in fact a real risk, or whether all the studies are pick-
ing up is statistical noise.”

In the past, Buffler has also criticized the concept of pru-
dent avoidance—the idea that, since EMFs may pose a health
hazard, it is worth taking low-cost measures to reduce expo-
sure: “Such advice would be in conflict with the scientific evi-
dence, since we don’t know that there is anything there to
avoid” (see MWN, J/F95).

When asked by Microwave News whether she stood by
such previous remarks, Buffler declined to comment.

Kheifets also declined to be interviewed, but responded
to questions about the study in writing and through EPRI
spokesperson Barbara Klein. On the future direction of EPRI’s
research in this area, Kheifets told Microwave News, “I be-
lieve we currently do not have strong leads to initiate new
major occupational EMF studies.” But she wrote that there is
more that can be done to understand the existing body of evi-
dence, noting that, “Dr. Savitz continues to analyze and add
information to his database to clarify his findings.” Kheifets
also wrote that she would lead an effort “to investigate the rea-
sons for the differences in risk estimates between the three
recent utility worker studies.” A potential obstacle to this work
is the fact that Hydro-Québec has blocked researchers’ ac-
cess to the data from Thériault’s occupational study (see MWN,
N/D94). According to Klein, Kheifets “is still working with
the Canadian utilities to finalize their participation in the
project.”
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Recent Reports from the Electric Power Research Institute (EPRI)
L. Anderson, L. Sasser and J. Morris, Large Granular Lymphocytic
(LGL) Leukemia in Rats Exposed to 60 Hz Magnetic Fields: Pre-
liminary Studies and Protocol (TR-104577), December 1994, 74
pp. Price: $200.00. Concludes that LGL leukemia in rats serves as
an accurate model for evaluating the progression of the disease.
The researchers, all of Battelle Pacific Northwest Labs in Richland,
WA, developed a protocol to test the effects of intermittent 60 Hz
EMFs on late-stage cancer in rats with LGL leukemia.

Robert S. Banks Associates, Proceedings: Health Implications of
EMF Neural Effects Workshop (TR-104327), August 1994, 54 pp.
Price: $200.00. The proceedings of EPRI’s May 17-21, 1992, work-
shop in Asilomar, CA. The participants—all experts in neurobiol-
ogy or EMF health effects—split up into groups to evaluate the
neurological effects of EMFs on cells and molecules, tissues and
organs, the whole organism and populations. Each group offered
recommendations for future research. Several speakers also reviewed
current knowledge on the subject.

T.D. Bracken et al., The EMDEX Project: Residential Study, Vol.1:
Summary, Vol.2: Project Description and Results and Vol.3: Ap-
pendices (TR-104325-V1-3), December 1994, 64 pp., 256 pp. and
228 pp., respectively. Price (for the set): $200.00. Documents EPRI’s
26-month geographic survey of wire-code configurations and EMF
measurements in 396 residences, led by Dr. Dan Bracken, a consul-
tant in Portland, OR. High EMF levels were found in houses with
very-high-current wire-code configurations. However, the distribu-
tion of EMF measurements overlapped considerably among differ-
ent wire-code categories, making these configurations poor indicators
of EMFs. The decade in which each home was constructed was the
only variable that could be linked to wire codes.

EPRI, Electric and Magnetic Fields Research Abstracts: 1994 An-
nual Report (TR-105863), October 1995, 88 pp. Price: $200.00. Con-
tains 44 abstracts of ongoing EPRI-sponsored studies. Topics in-
clude: epidemiological and laboratory studies; exposure assessment;
magnetic field mitigation; and risk management.

EPRI, The 1995 Research, Development, and Delivery Plan (CI-
104571), March 1995, 126 pp. Price: $60.00. This guide describes
the institute’s new structure, summarizes the 1995 funding plan and
outlines EPRI’s research program for 1996. Highlights ’95 (BR-
103740-R1) is a free six-page overview of EPRI’s 1995 program and
funding allocations.

J. Ferguson and K. King, Magnetic Field Management for Over-
head Transmission Lines: Potential Options for Low Field Designs
(TR-104413), September 1995, 137 pp. Price: $200.00. Provides util-
ity engineers with background information on the magnetic field
levels associated with specific transmission line designs. Techniques
for reducing magnetic field levels from 115-500 kV lines are described
and evaluated. Ferguson is with Sverdrup Corp. in Haslet, TX, and
King is with GE in Lenox, MA.

C. Graham, M. Cook and H. Cohen, Investigation of the Effects of
Magnetic Field Exposure on Human Melatonin (TR-104278),
August 1994, 92 pp. Price: $25.00. Dr. Charles Graham and cowork-
ers at the Midwest Research Institute in Kansas City, MO, ran the first
nighttime double-blind investigation of melatonin levels in men ex-
posed to 60 Hz fields of 10 mG and 200 mG. Overall, no significant
differences were found in their melatonin levels. However, there
was some evidence that EMF exposure at night might suppress mela-
tonin in men who already have low levels of the hormone. Those ex-
posed to the fields made more errors on a perception test than did those

exposed to sham fields. (In a follow-up study, presented at last No-
vember’s DOE meeting in Palm Springs, CA, Graham reported that
he was unable to repeat this finding.)

G. Johnson, J. Guttman and L. Zaffanella, Survey Measurements
and Experimental Studies of Residential Transient Magnetic Fields
(TR-104532), December 1994, 208 pp. Price: $200.00. A pilot study
evaluating the transients in 21 Northern California homes. The re-
searchers, of Enertech Consultants in Campbell, CA, and the High
Voltage Transmission Research Center in Lenox, MA, found that hun-
dreds to thousands of transient currents occurred in each home on a
given day. Homes with the Wertheimer -Leeper very-high-current
configuration experienced more transients from outside sources than
did homes with other wire-code configurations (see MWN, S/O95).

P. Keng et al., Electric and Magnetic Fields and Tumor Progres-
sion (TR-104799), December 1994, 40 pp. Price: $200.00. A Uni-
versity of Rochester, NY, study of the bioeffects of 60 Hz EMFs on
melatonin in rats and on human colon cancer cells. The study did not
confirm earlier reports that EMFs suppress nighttime levels of mela-
tonin in rats and promote the ability of cancer cells to form colonies.

J. Peters et al., Exposure to Residential Electric and Magnetic
Fields and Risk of Childhood Leukemia (TR-104528), June 1995,
108 pp. Price: $200.00. This study evaluated alternative explana-
tions for the link between childhood leukemia and specific wire-code
configurations observed in Peters’s epidemiological study (see
MWN, J/F91, M/A91 and S/O91). The researchers, of the University
of Southern California in Los Angeles, found a weak, but statistical-
ly significant, link between leukemia and wire-code configurations
for 232 children living in Los Angeles. They interviewed the parents,
took EMF spot measurements inside and outside homes and made
24- and 72-hour measurements in the children’s sleeping areas. Leu-
kemia risk was not linked to measured fields. The team created a
model with which they could more accurately predict the field lev-
els than by using wire codes, but this model was not linked to leuke-
mia risk, either. Finally, the researchers found no bias in the data
due to dietary factors, traffic density or socioeconomic status. “We
conclude that the association between leukemia risk and wire codes
is not due to confounding by non-EMF-related factors or to selec-
tion bias and may reflect a causal effect of [EMFs],” they reported.

R. Rankin and T.D. Bracken, Association of Wire-Code Configura-
tion with Long-Term Average 60 Hz Magnetic Fields and Exposure,
Vol.1: Summary and Vol.2: Appendices (TR-104656-V1-2), De-
cember 1994, 68 pp. and 292 pp., respectively. Price (for both): $200.00.
A progress report on a planned study of the association between can-
cer and wire codes in more than 200 geographically diverse U.S. house-
holds. A sampling plan, a method of selecting residents and mea-
surement procedures are included. Over the two-year data collection
period, EMFs will be measured inside and outside the houses to de-
termine if the configuration of utility lines is tied to EMF exposure.

P. Valberg, Biology and Electric and Magnetic Fields: Biophysical
Mechanisms of Interaction (TR-104800), December 1994, 50 pp.
Price: $200.00. Dr. Valberg, of Gradient Corp. in Cambridge, MA,
evaluated biophysical processes that have been suggested to explain
EMF health effects. “None of the mechanisms reviewed was found
to be free of significant problems,” he concluded.

Contact: EPRI Distribution Center, 207 Coggins Dr., PO Box 23205, Pleas-
ant Hill, CA 94523, (510) 934-4212. Call the center for international rates
and quantity discounts. Publications are free to EPRI members.
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HIGHLIGHTS
Motorola Backs Replication of
Study on Brain Tumor Cells

Motorola’s radiofrequency and microwave (RF/MW) ra-
diation bioeffects research program will examine whether RF/
MW radiation accelerates the growth of human brain tumor
cells. The cellular phone company has signed a contract with
Dr. Shirley Motzkin, a professor of biology at Polytechnic
University in Brooklyn, NY, under which she will try to repeat
the findings of Dr. Stephen Cleary of Virginia Commonwealth
University (VCU) in Richmond.

In 1990, Cleary published a now well-known study show-
ing that human brain tumor cells continued to grow abnor-
mally even five days after a two-hour exposure to microwaves
(see MWN, M/A90). Cleary saw effects at specific absorp-
tion rates (SARs) as low as 5 W/Kg.

“We are going to replicate Cleary’s work showing the pro-
liferation of glioma cells at 27 MHz and 2450 MHz,” Motzkin
told Microwave News. She said that exposures will begin soon.

Motzkin has been an active member of the microwave bio-
effects research community at Polytechnic for many years,
previously collaborating with Leo Birenbaum and the late Saul
Rosenthal. Their work focused on the effects of millimeter
waves on bacteria and membranes. More recently, Motzkin re-
searched the impact of microwaves on excitable tissue—for
instance, neuromuscular systems—for the U.S. Air Force.

Cleary’s work received a great deal of attention when con-
cern over the possible link between cellular phones and brain
tumors hit the newspapers in early 1993. The Cellular Tele-
communications Industry Association (CTIA) has challenged
the relevance of Cleary’s findings because he had used a dif-
ferent frequency, intensity and modulation than those associ-
ated with cellular phones. A March 1994 briefing package from
the CTIA included the following question and answer:

Q. Have any studies shown—directly or indirectly—that cel-
lular phones could be harmful?
A. No. The work of Dr. Stephen Cleary at the Medical College
of Virginia [VCU] has been cited by some as a basis for suspi-
cion. Dr. Cleary found cancer proliferation in cells exposed to
radiowaves in petri dishes. However, those experiments were
conducted at a different frequency and at power levels well in
excess of those used by cellular phones. No such effects have
been observed in experiments performed at frequencies and
power levels typical of cellular telephones....

In fact, Cleary’s work has yet to be repeated at cellular phone
frequencies or at lower power levels. Although Cleary has met
with representatives of CTIA’s Wireless Technology Research
(WTR), including its chair, Dr. George Carlo, a number of
times over the last few years, WTR, which is based in Washing-
ton, has declined to support work in Cleary’s laboratory.

“Carlo told me that WTR could not determine where our
research would fit into his program,” Cleary told Microwave
News.

In an interview, Dr. Mays Swicord, Motorola’s director of
biological research, said, “Cleary’s work is an issue that has
come to the public’s attention and needs to be addressed.”

In addition to sponsoring Motzkin’s replication effort, Mo-

Other New Motorola Studies
In addition to sponsoring brain tumor proliferation stud-

ies, Motorola has expanded its RF/MW research  program
to include two other projects (see also MWN, J/A95):
• An animal cancer study of exposures to the Iridium sig-
nal, Motorola’s global satellite communications system.
The principal investigator is Dr. Michael Dauphinée of the
Goodwin Institute for Cancer Research in Plantation, FL.
• A study of the possible effects of the GSM digital sig-
nal on the hormone levels of humans. Dr. René de Seze of
the Centre Hospitalier Universitaire in Nimes, France, is
leading this effort.

Motorola expects both studies to be completed in 1996.

torola is also sponsoring tumor cell proliferation studies in Dr.
Ross Adey’s lab at the VA Hospital in Loma Linda, CA. At the
Bioelectromagnetics Society’s annual meeting last June in
Boston, Dr. Robert Stagg, a member of Adey’s research group,
reported that he could not see any RF/MW-induced prolifera-
tion in rat glioma cells. Stagg used 836 MHz radiation—in
the cellular phone frequency band—at SARs of 0.21-21 mW/
Kg, levels considerably lower than that used by Cleary and
hundreds of times less than that associated with a typical cel-
lular phone.

“This was not a replication of Cleary’s work, but an ex-
ploration in the same area,” Stagg noted in an interview. He
said that his results have been submitted for publication.

WTR Plans To Use Comet
Assay for Study on Blood Cells

Now that WTR, CTIA’s research arm, has accepted the com-
et assay as an effective method for measuring DNA damage
in RF/MW studies (see MWN, N/D95), it has begun to decide
how to make use of this tool.

Representatives of WTR met with researchers from three
different labs in Miami on December 13 to plan a set of coordi-
nated studies using the technique—also known as the single
cell gel (SCG) assay. “They met to determine the direction of
WTR’s research in the SCG area,” said WTR spokesperson
Mike Volpe.

Present at the Miami meeting were Drs. Henry Lai and N.P.
Singh of the University of Washington, Seattle; Dr. Ray Tice
of Integrated Laboratory Systems in Research Triangle Park,
NC; and Dr. Luc Verschaeve of VITO, the Flemish Technolog-
ical Research Institute, in Brussels, Belgium. Among those at-
tending for WTR were its attorney James Baller of Baller Ham-
mett in Washington; WTR member Dr. Bill Guy; Dr. Graham
Hook of CanTox in Mississauga, Canada; and Dr. Don McRee,
WTR’s director of extramural research.

“We want to see whether exposures at certain wavelengths
affect DNA in human cells exposed in vitro,” Tice said in an
interview. “We met to get some agreement on what protocol
we’re going to use.” He explained that the three teams would
expose human lymphocytes (white blood cells) to continuous-
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wave 837 MHz microwaves. In addition to the comet assay,
researchers will also use the micronucleus assay, an alternative
method of assessing genotoxicity. All experiments will be con-
ducted at one central exposure facility, the site for which has
not yet been selected.

Some observers have criticized the use of a single exposure
system as expensive and unproductive (see MWN, S/O95), but
Tice thinks it is the logical choice: “There are some technical
difficulties in carting the biology to a different lab, but that
may well be less than the technical difficulties involved in set-
ting up different exposure facilities. The biology is only as
good as the dosimetry.”

“It is a little inconvenient,” Lai told Microwave News, “but
there is no better way to do it since it is difficult to set up ex-
actly the same exposure system in different labs.” But he raised
a potential problem with the plan: “With a central facility, peo-
ple will question whether it is a truly independent replication,
even though three different labs run the same experiment.”
Lai suggested that one alternative might be “to circulate the
exposure system among the labs involved.”

Singh, who together with Lai has done in vivo studies of
the effects of RF/MW exposure on DNA in the brains of rats
(see MWN, N/D94), described the choice of human lympho-
cytes as “a good starting point,” but noted that “the lympho-
cyte system is far away from brain cells, which are the main
target of investigation for cellular phone studies.”

Volpe described Dr. Ian Munro, director of CanTox, as
the WTR member with principal responsibility for bioeffects
research. But Munro and other CanTox officials would not dis-
cuss the planned experiments. Volpe himself declined to com-
ment on when the exposure facility would be chosen, when the
experiments might begin or even which researchers had at-
tended the Miami meeting. “WTR policy,” he said, “is not to
comment on things that are still being negotiated.”

“The agreements haven’t been signed yet,” noted Tice,
explaining that the final budgets depend on both the location
of the central exposure facility and specifics of the experi-
mental protocol. Both Tice and Lai said that before the actual
experiments begin, researchers from all three labs will have to
do some test runs to ensure that equipment and procedures are

« Cellular Phone Notes  »
He explained that the group does not want to imply that the
conclusions are the official positions of the government rep-
resentatives who were in attendance. Those at the meeting
concluded that negative health consequences of athermal
exposure to RF/MW radiation are believed only by “a mi-
nority of scientists” and that most of the studies that claimed
to have shown such results “have nothing to do with health
effects.” Concerns about EMI affecting medical devices,
the report states, are “expected to arise, if at all, only when
a base station is mounted on the hospital roof.” (The CPUC
also advised against putting the antennas near hospitals.)
While the conference participants acknowledged that RF/
MW radiation can interfere with medical devices—noting
that many hospitals have restricted cellular phone use—
they dismissed the towers as a threat, since they “do not ap-
pear to pose any significant problems to powered wheel chairs
or electronic medical devices.”

««  »»
Call it Motorola style. “We have created...a new wearable
product category we believe consumers will embrace enthu-
siastically,” the giant company proudly announced in early
January. Motorola’s new StarTAC phone weighs as little
as three ounces and is roughly the size of a pager. It’s “the
world’s smallest and lightest cellular phone available to-
day,” the company said. But Motorola isn’t just targeting
business executives who want a convenient means of stay-
ing in touch. The company hopes the new phone will be-
come an essential item for those who always want to look
their best: “When folded, the StarTAC phone is so small and
light it can be worn fashionably as an accessory.” The phone
complies with all relevant health standards, according to Moto-
rola spokesperson Norman Sandler.

Scientists engaged in Motorola-sponsored studies of RF/
MW bioeffects met with company officials January 28-30
in Plantation, FL, to discuss the status of their work. At-
tending were research teams from the ten projects that Moto-
rola has announced so far (see p.10 and MWN, J/A95), plus
Dr. Quirino Balzano, a corporate vice president, Dr. Asher
Sheppard, a Motorola consultant based in Redlands, CA,
Dr. Mays Swicord, director of Motorola’s biological re-
search, and other executives. “We discussed how to make
sure that we use the best methods to achieve scientifically
valid results,” Balzano told Microwave News.

««  »»

WTR sees no reason to keep cellular antennas away from
schools—in contrast to the California Public Utility Com-
mission’s (CPUC) November 1995 recommendation to avoid
such locations (see MWN, N/D95). A recent WTR report
states that, “There is no reason to exclude schools and simi-
lar areas as potential base station sites. Base stations have
been successfully located on school properties with the sup-
port of the school and community.” It also quotes one ex-
pert as saying that exposure from towers is “almost a non-
issue” in terms of safety standards. The report, titled Fed-
eral Focus National Symposium on Wireless Transmission
Base Station Facilities: A Tutorial, summarizes the find-
ings of a meeting sponsored by WTR and organized by Fed-
eral Focus Inc., a nonprofit group that arranges conferences
on policy issues. The participants at the October 28, 1994,
meeting held at the University of Pennsylvania, Philadel-
phia, are not named in the report, but included government
officials, RF consultants and land use and bioeffects experts.
“We never give their names,” Dr. Jim Tozzi, chairman of
the Washington-based Federal Focus, said in an interview.
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HIGHLIGHTS

working properly. The researchers hope to compare notes on
this at the Environmental Mutagen Society meeting in Vic-
toria, Canada, in late March, according to Tice.

Volpe confirmed that WTR’s in vivo research will begin
only after WTR had completed development of an in vivo ex-
posure system. “We’ll be making an announcement on that in
due time,” he said.

Three 6.1-21.8 MHz antennas with powers of 150 kW op-
erate simultaneously at the shortwave complex. The villag-
ers who lived within 900 meters of the station were exposed
to an average of 1.4 µW/cm2, with a minimum and maximum
of 21 nW/cm2 and 164 µW/cm2, respectively. Those living
more than 900 meters from, but within 1.5 km of, the anten-
nas were exposed to 54 nW/cm2 (4.9-300 nW/cm2), and those
who lived more than 4 km away were exposed to 0.54 nW/
cm2 (0.4-0.8 nW/cm2).

The EMF levels at the measurement sites did not exceed the
limits recommended by the ICNIRP. Nevertheless, the research-
ers suggested that, “In view of the observation of a relation-
ship between the transmitter and sleep quality by this study,
the question arises as to whether the present guidelines for ac-
ceptable magnetic field strengths should not be adapted.”

Police Radar Lawsuits Face
Dim Future After Dismissals

Four more lawsuits seeking to link cancer to the use of
police radar have been dismissed, in Illinois, Mississippi, Ohio
and Texas. Three of the dismissals were requested by plain-
tiffs’ lawyers, who are increasingly pessimistic about win-
ning this type of litigation.

“It appeared to us that the state of scientific knowledge was
just not developed to the point where you can legally show cau-
sation,” explained Larry Spencer of the firm of King & Spen-
cer in Jackson, MS. Spencer represented Hilda Wheeler, the
widow of a Mississippi highway patrol officer who died of a
brain tumor in 1992. On December 4, Spencer asked the U.S.
District Court in Jackson to dismiss the lawsuit.

Kustom Signals, a leading police radar manufacturer and
a defendant in all four cases, noted in a statement that it has
now won 22 victories, made no settlements and paid nothing
in damages (see also MWN, J/F93 and S/O93). “We have al-
ways stood behind the safety and integrity of our products,”
affirmed company president John Kusek.

“The general trend in police radar cases is pessimistic for
the plaintiffs,” Kustom’s attorney, Mark Oium of O’Connor,
Cohn, Dillon & Barr in San Francisco, told Microwave News.
“And it costs a lot to mount these cases. Once the plaintiffs
see how much they have to spend and how thin their evidence
is, they generally drop the suit.”

Is police radar litigation coming to a close? “I don’t see
how anyone could conclude otherwise, given all of the dismis-
sals,” Spencer said in an interview. “I don’t know any attor-
neys who are still willing to take on this kind of case—which
is unfortunate, because I believe that one day causation will
be sufficiently established. And I think that will turn out to be
a very horrible set of facts for all these police officers, com-
parable to thalidomide.”

Other plaintiffs’ attorneys were reluctant to even talk about
their cases. Michael Cassity of Mt. Orab, OH, attorney for the
widow of Ohio State Patrol Officer Wayne Vessels Jr., in Ves-
sels v. Kustom, did not respond to repeated phone calls. On Jan-
uary 11 in Cincinnati, U.S. District Court Judge Arthur Spiegel
granted Cassity’s request for a dismissal of the case. Wayne

Shortwave Transmitter Disturbs
Sleep of Swiss Villagers

Families living near a Swiss shortwave transmitter have a
higher rate of neurological complaints than those residing far-
ther away, according to a recent report. Sleep disturbances were
found to be directly associated with the strength of the trans-
mitter, and there was a suggestion that children in a local school
had more trouble learning than those in other areas.

“There is no immediate danger to the population living in
the surroundings of the transmitter, and there is no reason for
urgent protection measures,” concluded the researchers, led
by Dr. Theodor Abelin of the Department of Social and Preven-
tative Medicine at the University of Bern in Switzerland. “On
the other hand, it was clearly demonstrated that the transmit-
ter is associated with a marked deterioration of the sleep qual-
ity of the most exposed group of persons,” they added.

Since the 1970s, residents near the Schwarzenburg short-
wave transmitter, 20 km (12.4 miles) south of Bern, have re-
ported health complaints. In the early 1990s, the Swiss gov-
ernment commissioned a survey in which 215 people in the
area kept a diary of how they felt for an average of 25 days.
Those living close to the station had more subjective health
complaints—problems sleeping, headaches, tiredness, irrita-
bility, lower-back ache and limb pain—than those living over
4 km away (see MWN, N/D93).

Follow-up studies were then conducted to identify the causes
of the ailments. Based on new diaries kept by 102 villagers, a
statistically significant improvement in sleep quality was ob-
served one day after the transmitter was shut down. However,
Abelin’s team found no plausible mechanism to explain this.
Melatonin levels in humans and in cows were not associated
with radiation levels.

No excess risk of chronic illnesses, such as diabetes or can-
cer, was found among the population, nor was high blood pres-
sure linked to exposure levels. But the researchers cautioned
that the population in the area is too small to rule out a slight
increase in risk for some chronic ailments.

The team found that fewer schoolchildren in the area were
promoted from primary to secondary schools, as compared to
children in a control school. However, they could not eliminate
the possibility that socioeconomic differences were responsible
for this discrepancy.

They concluded that a major international study would be
required to investigate further any health risks associated with
shortwave transmitters. The report, Study on Health Effects of
the Shortwave Transmitter Station of Schwarzenburg, Bern, Swit-
zerland (No.55, August 1995), was published by the Swiss
Federal Office of Energy.
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Suit Says WTR’s Epidemiological Study Is Illegal “Human Testing”
The cellular phone industry is conducting human testing

on the health effects of mobile phones “without the knowl-
edge and consent” of those being studied, according to a
class action lawsuit filed in Chicago on October 26. Named
as defendants are Ameritech Mobile Communications; the
Cellular Telecommunications Industry Association (CTIA),
including Ron Nessen, vice president for public affairs and
communications, and Thomas Wheeler, president; Epidemi-
ology Resources Inc.; Motorola; and Wireless Technology
Research (WTR), including Dr. George Carlo, chair.

The case was filed in Cook County Circuit Court on be-
half of Jerald Busse and other cellular phone users by Ben
Barnow of the Chicago firm of Barnow & Hefty. Busse pur-
chased a hand-held Motorola phone in December 1993, with
transmission service from Ameritech. Barnow said in an in-
terview that on January 26 a federal judge rejected a defense
petition to take the matter out of the hands of the Illinois
courts.

“Industry researchers have acknowledged that they cannot
say for certain” that cellular phones pose no health hazards,
the suit charges. In fact, it continues, the defendants “have
engaged some 3,000,000 users...in a research study to deter-
mine the detrimental effects of electromagnetic radiation
from cellular portable telephones.” This has allegedly been
done by compiling a database of “personal information,” which
users had provided only for billing purposes.

In the complaint, Barnow contends that:
these defendants, along with other industry members, have put
the means of the test...into the consumers’ hands without in-

forming them of the lack of proven safety of the cellular por-
table telephones, and have failed to advise the consumers that
they would be part of a test to see if they get health maladies
such as brain tumors.

“I would love to be able to respond, but since it’s under
litigation I’ll have to go with the proverbial ‘no comment,’”
said Dr. Nancy Dreyer, president and CEO of Epidemiology
Resources, in an interview. Epidemiology Resources has a
contract with WTR, the research arm of the CTIA, to con-
duct large-scale studies of the health of cellular phone users
(see MWN, J/F94 and S/O95). Ameritech and the CTIA
also declined to comment.

“WTR believes that this attack on science and the scien-
tific community is baseless, irresponsible, and counterpro-
ductive,” declared a statement from WTR attorney James Bal-
ler of Baller Hammett in Washington. “The public wants and
needs prompt answers to its questions about the health ef-
fects of cellular telephones. If allowed to succeed, this waste-
ful lawsuit would at best delay the search for truth, possi-
bly for years....A slow or weakened scientific process would
benefit only those who would prefer to appeal to the emo-
tions of juries without being encumbered by objective sci-
entific facts.”

Motorola is “not directly involved in the epi studies,” com-
pany spokesperson Norman Sandler told Microwave News,
but “our position is that we’ve done the responsible thing
by supporting research.” Sandler added that, “We believe
that this research will confirm that there is a sound scientific
basis for confidence in the safety of these products.”

Vessels died of basal and squamous cell carcinoma in Decem-
ber 1992 (see MWN, J/F95).

Also refusing to return calls requesting comment was John
Tavormina of the Houston law firm of Helm, Pletcher, Bowen
& Saunders. Tavormina was the plaintiff’s lawyer in Giraldo
v. Kustom, which was withdrawn from state District Court in
Harris County, TX, on December 15. The suit was filed in June
1994 by a Houston police officer who had developed testicu-
lar cancer. Oium noted that the withdrawal came in the wake
of similar action by famed attorney Joe Jamail in a major EMF–
childhood cancer case in Harris County, which has historical-
ly been considered a favorable jurisdiction for plaintiffs (see
MWN, S/O95). Oium said that, “We had some speculation” that
both withdrawals were due to a recent Texas Supreme Court
ruling “that pretty much adopted the federal Daubert rule in
the state of Texas,” imposing stricter standards for the intro-
duction of scientific evidence.

The one case that was not voluntarily dismissed, Blesy v.
Kustom, involves a different set of legal issues and will be ap-
pealed. This class action suit aims to force radar manufactur-
ers to establish a medical monitoring fund, and the plaintiffs’
attorneys feel that they will prevail in the end. “We recognized
at the beginning that we had an uphill battle, and we’re con-
tinuing with the case,” said Norman Rifkind of Biegel, Schy,

Lasky, Rifkind, Goldberg & Fertik in Chicago. The suit was
dismissed from Cook County Circuit Court on November 14.

Although the six officers specifically named as plaintiffs
in Blesy all suffer from cancer, the suit does not seek to prove
that police radar was the cause. In 1994, Rifkind explained that
the officers had decided to sue for medical monitoring rather
than personal injury damages because “no one so far has been
able to make these allegations stick” (see MWN, M/J94 and
M/A95). But it was precisely the failure to prove an actual
injury that Judge Margaret McBride cited when she threw the
case out of court:

While it is conceivable under certain circumstances [that] an
Illinois court would recognize a heightened risk of contracting
a disease as a present injury, this court does not believe a suffi-
cient risk exists in the case at hand....Cases allowing medical
monitoring damages usually involve long-term exposure to highly
toxic substances where the risk of contracting serious illness
is great....The requirement of a present injury is a tradition-
ally sound method of disallowing what could be called specu-
lative claims.

According to a hearing transcript, McBride expressed con-
cern that if the complaint was allowed to go forward, the courts
“would be inundated with complaints by literally hundreds
of thousands of individuals who could claim that their expo-
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sure to electromagnetic radiation was significant.” She said
this could include “motorists who periodically pass police
units using radar guns, passengers on airplanes and consum-
ers of various other household appliances—and these are just
some examples.”

Oium said that Kustom now faces only one active lawsuit
besides Blesy, and that he knows of none against other police
radar manufacturers. The remaining case was filed by the widow
and young child of Danny Farr, a former South Carolina high-
way patrol officer who died of testicular cancer in May 1995.

“I think these are tough cases,” said the Farr family’s law-
yer, John Kassel of Suggs & Kelly in Columbia, SC.  “There
are many issues of proof that the plaintiffs confront,” he con-
ceded. “But that doesn’t mean there’s not a problem.” Kassel
argued that many scientists are concerned about “the injuries
caused by these radar guns,” and that there is a need for more

research on the subject.
Last June, a report from the National Institute for Occupa-

tional Safety and Health recommended that all hand-held ra-
dar units be equipped with a “dead-man switch.” This feature
shuts off the device when it is not gripped in the user’s hand,
in order to avoid unnecessary exposure (see MWN, J/A95 and
S/O95). But in an interview with Microwave News in Janu-
ary, Kustom’s Kusek stated that the company still makes ra-
dar guns without the dead-man switch, and that models lack-
ing this safety feature sell better by a margin of more than
nine to one. “They’re more popular with police officers be-
cause it does get uncomfortable holding that switch down when
you’re monitoring a lot of traffic,” Kusek explained. But he
noted that Kustom makes the option of the dead-man switch
available at no extra charge because of the concerns that have
been raised.

Clippings from All Over
ship with the cellular telephone industry....It appears from both the af-
fidavit and George Carlo’s deposition transcript that to date most of the
time and effort expended by HES in relation to cellular telephones has
involved a review of the existing research and the formulation of a
$15-25 million five-year research program. The stated purpose of this
research is to determine whether cellular telephones pose a public health
threat and if they do what is the appropriate response. Very little actual
research has yet to take place.

—Judge Paddy McNamara, in an order dismissing Dr. George Carlo
and the Health and Environmental Sciences Group Ltd. (HES) as

defendants in Debbra Wright v. Motorola Inc., Circuit Court of
Cook County, IL, January 26, 1996 (see MWN, M/A95)

[A] 2 mG ambient exposure limit “would really shut down some tech-
nologies,” such as electric trains. “There are limits to what one can
consider for the sake of safety without going back to the Dark Ages.”

—Dr. Thomas Tenforde, vice president of the NCRP and
 chief scientist of the Health Division of Battelle Pacific

Northwest Labs, quoted in “Battling EMF Reports,”
Environmental Health Perspectives, 104, p.16, January 1996

The weakness and inconsistent nature of the epidemiological data, com-
bined with the continued dearth of coherent and reproducible findings
from experimental laboratory research, leave one uncertain and rather
doubtful that any real biologic link exists between EMF exposure
and carcinogenicity. In the meantime, while considerable research fund-
ing is being devoted to the study of potential links, very real economic
effects are being felt. Public concern has led to costly litigation, to de-
lays or changes in the installation and operation of electrical trans-
mission equipment and to a tendency for property values to decrease
at locations adjoining high-voltage transmission lines. Should our
research investment not lead to reproducible and cohesive results, the
scientific community will need to reach some consensus about the
likelihood and possible extent of risk. While it may continue to be im-
possible to prove either the presence or absence of risk, perhaps it can
be feasible to assign likely risk boundaries upon which practical guid-
ance for community consensus can be reached.

—Dr. Clark Heath of the American Cancer Society, “Electromagnetic
Field Exposure and Cancer: A Review of Epidemiological Evidence,” CA
– A Cancer Journal for Clinicians, 46, pp.42-43, January/February 1996

The search for extraterrestrials scored a major breakthrough last year.
A new system built by the SETI Institute in Mountain View, Califor-
nia, picked up regular signals that provided indisputable proof of in-
telligent life. The researchers, who were using the 64-meter radio tele-
scope at Parkes Observatory in Australia, found a distinctive radio sig-
nal at 2.3 to 2.4 GHz every evening around dinnertime. However, the
team found that signals were not coming from ET but from the micro-
wave oven downstairs. They have since put a note on the microwave,
asking people not to use it while they are carrying out observations at
this frequency.

—Jeff Hecht, “Take Me to Your Microwave,”
New Scientist (U.K.), p.6, January 20, 1996

George Carlo, in support of his motion, submitted an extensive affida-
vit which recites his educational background, work history, residency,
the history of HES and details his and HES’ involvement with the cel-
lular telephone industry. Without going through the facts of the affi-
davit, Dr. Carlo, who has a PhD in epidemiology and is also a lawyer,
and HES could be characterized as having a non-adversarial relation-

FROM THE FIELD

No official tests of high-powered microwave weapons’ effects on hu-
mans are on record, although that doesn’t preclude the possibility that
tests have been performed. (It took decades before the public heard
about LSD tests by the CIA in the 1970s and radiation experiments by
the Pentagon during the 1950s.) Major Tom Schultz at the public af-
fairs office of the Assistant Secretary of Defense says he cannot answer
questions about high-powered microwave weapons because research
on them is classified. “We’re probably quite far from a good under-
standing of the health effects of microwave technologies used as weap-
ons,” says [Federation of American Scientists’ Steve] Aftergood. “I am
not aware of any dedicated human-subject research in this area, and
the continuing development of these technologies makes me nervous,
because at some point they will have to be tested against human sub-
jects. And given the background of Cold War human experimentation,
I am concerned about how these tests will be conducted. At a mini-
mum, the testing protocols need to be subjected to public review.”

—Peter Cassidy, “Guess Who’s the Enemy,”
The Progressive, pp.22-23, January 1996

HIGHLIGHTS
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In Australia, Mark Israel, Richard Luben and
Michael Repacholi Testify on EMF Health Risks

Reprinted below are excerpts from testimony presented at an Australian Senate Economics References Committee hearing, held Novem-
ber 7-8, 1995, regarding the proposed Eastlink high-voltage power line (see p.2). The experts included Dr. Mark Israel of the University of
California, San Francisco, Dr. Richard Luben of the University of California, Riverside, and Dr. Michael Repacholi, the chief scientist at
the Royal Adelaide Hospital in Adelaide, Australia. Luben is the president-elect of the Bioelectromagnetics Society, and Repacholi is the
chairman of the International Commission on Non-Ionizing Radiation Protection. (For more of Luben’s comments, see p.3.)

Dr. Mark Israel

...Overall, the childhood cancer studies that have been talked
about so much during the past two days show no consistent asso-
ciation between childhood cancer and any number of measures of
EMF exposure....

A number of other studies have examined adult exposure to EMF[s]
at residences and in the workplace, but none of these studies have
provided a consistent, strong, plausible body of data to suggest that
there are adverse health effects associated with power line frequency
EMFs. I think it is really worthwhile reiterating yet again that this
interpretation is shared by virtually all of the expert review panels
which have examined the epidemiologic literature in this area. I am
reminded of one that has been a watershed for me, and that is the
one by Sir Richard Doll of Oxford University—one of the world’s
most experienced and respected epidemiologists....

[T]here is a huge body of literature—I mean numbered in hun-
dreds of studies—that directly tests the issue of whether EMF[s
are] likely to be important for the development of cancer. This re-
search includes laboratory studies, biochemical research and animal
studies, and it provides me, as a cancer researcher, with absolutely
no cause for concern that EMFs, of the type that we are discussing,
can and will cause cancer. In fact, I find the literature reassuring
that this is not one of the reasons that I would worry about cancer
causation or adverse health effects....

What I want to say to you is that, based on my personal educa-
tion, my experience, my training as a cancer researcher, as a medical
doctor, as a pediatric oncologist and based on the available molecu-
lar, cellular and animal experiments, I find no scientific basis for con-
cluding that power frequency electromagnetic fields induce or pro-
mote cancer or any other adverse health effect. Using the accepted sci-
entific criteria that I and the scientists with whom I associate apply
to carcinogenesis, I cannot find support for the notion that power
frequency [EMFs] can lead to the development of cancer.
Q: [Y]ou will not be afraid to put your house in close proximity to
power lines.

It would not be a consideration. I do not like my children going
in restaurants where people are smoking. There are lots of things
that I do not do in order to avoid known carcinogens and problems.
Q: Power lines are not one of them?

This is not an issue for me.
Q: ...I find it interesting that as a scientist you are prepared to make
absolute statements, where none of the other scientists who have ap-
peared before us—

I am unique amongst the scientists that I think you have had. I
am a physician. In the afternoon I take care of patients, in the morn-
ing I go to the lab. I do not have the luxury of keeping an open mind
about everything in life. I am not against further research. My prob-
lem is that in the United States, when people come and ask me this
question, they have a pool of money and they are going to put that
pool of money into one kind or another of cancer research—and I
have to make a value judgment; what do I think is most important.
I do not put any more of that money into EMF research. My judg-

ment is it is enough already. If there are unlimited resources I think
it is fine but I do not have the luxury in my life.
Q: ...I am interested that ESAA [Electricity Supply Association of
Australia Ltd.] have invited you to come to make this presentation....

I do not know these people at ESAA; I had never met them before
yesterday. I do not think they knew my opinion when they invited
me. They asked me to review the literature and formulate an
opinion....I came here to be an advocate for children and research
cancer for children. I came here to try to see that the focus on what
causes childhood cancer is correctly directed, that the resources that
are available for cancer research are correctly directed.
Q: Have you appeared for power companies in the United States as
a witness?

Not in the last couple of years. I did several years ago, off and on.
I think I have done it perhaps fewer than five or six times—maybe 10
times. I do not know, but not very often. I would say maybe 10 times
in 10 years....

I do not think it matters whether [the epidemiologic data are] mea-
sured fields, closeness to power lines or anything else. If you look at
the body of data in its totality, as these review panels have, you will
see that it lacks the consistency, it lacks the strength, it lacks the
dose–response, it lacks all of these criteria that we routinely look
for in order to come to some conclusion as to whether or not cancer
is associated with one variable or another.

Dr. Richard Luben

...I am...a member of Subcommittee 89.3 of the NCRP, which is
the committee that produced the document that has at least partially
been leaked to the press and has been discussed widely....[W]hat
was leaked [from the NCRP report] is in fact the executive sum-
mary that was agreed to by the entire committee, and there is no
question in my mind that the report is finished—at least at this
stage. It does not constitute a working document and most certainly
does not constitute a non-report....

We can say that living close to power lines is likely to be asso-
ciated with an increase in childhood leukemia and possibly other
cancers. We cannot at this point say that the measured EMF is the caus-
ative agent, but we have enough evidence to say that it is a possible
causative agent. It seems to me that, in the absence of a better scien-
tific understanding of the mechanisms and the linkages that are involved
in these statistical epidemiological associations, prudence is a wise
course to take....

[O]ur review of [the EPA’s document on EMFs] found that the
conclusion that EMF exposure was a possible potential carcinogen
was a valid scientific conclusion....

The correlation between power lines and leukemia is statistical-
ly supportable. There are possible mechanisms based on both animal
and laboratory results that suggest cancer-causing or cancer-promot-
ing activities of electromagnetic fields. Combining the statistical as-
sociation and the laboratory data, with which I am most familiar be-
cause I work with it every day, leads me to feel that there is some
reason for caution.
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It has been the work of my commission to assess the literature on
a continuing basis because we publish international guidelines on ex-
posure limits that we, on the basis of the science, consider that people
can be exposed to safely, based on the evidence that we have....To
date, right to this day, there are no data that indicate that there should
be a change to the current international guidelines on exposure lim-
its to the 50-60 Hz fields. Perhaps I should leave it there and face the
firing squad.
Q: ...Would you have any apprehension or fear for yourself or your
family if you had a house in close proximity to a high-voltage power
line?

From a health viewpoint—
Q: Only from a health viewpoint, yes.

I would have no problems in living—
Q: I am not talking about the aesthetics or the environment.

I hate the look of them. But, from a health viewpoint, we are ac-
tually exposed probably to higher levels of fields from various devices
that we use in the home, unless you live in very close proximity to
a high-voltage transmission line. And, usually, the easements in Aus-
tralia are such that the levels are down to a few mG....You are ex-
posed to much higher levels if you use an electric shaver or hair dryer....
Q: ...Do you think that research has been going on for a long enough
period of time now for a scientist or you to say either that there is no
health risk with high-voltage power lines or that the evidence that you
have at this stage would suggest that there is none? Has the research
been going long enough for that?...

My answer is that there has not been enough research....While
the literature at this stage does not establish that there is an adverse
health effect at the levels that we are normally exposed to, I still
believe there are gaps in knowledge that we would like to have
filled to substantiate our health risk assessments. We will never know
everything, but we usually like to have a bulk of evidence that will
say we are convinced that all this evidence is consistent; it is all
pointing in the same direction and it has been well conducted. You
cannot prove something does not happen.
Q: ...[I]s it fair to say that, although there are some gaps in the
research, on balance you still do not think that those gaps are enough
to say that there is a health risk? If you yourself wanted to live in
proximity to a power line, would you think the evidence is against it
rather than for it?

I believe that the evidence is against it, certainly, and—based
on health—I would not worry about living under power lines. Hav-
ing said that, I realize that it is still a new field, and there is more
evidence needed. But you cannot wait for another 50 years to
progress; you have to go on what you can establish. As a person in-
volved in the development of guidelines, I know that you can only
work on what is established and then make recommendations based
on that, because then your criteria for establishing those limits are
firm and able to be addressed in science and stand up to the ratio-
nale that is provided. People are concerned, and I empathize with
those concerns. They are worried. They have children who are get-
ting leukemia, but we have a normal incidence of leukemia which
is occurring in the population anyway....

Let me say a few words on the NCRP report. It is a report of
some committee members. It has not received any scientific peer re-
view, which means that, in science, it does not exist....

Unfortunately the media is there to sell a story. They are not
there to convey factual information. It is just part of our system....

This is a nonevent—the NCRP report—but in the media’s mind
it has become an event because some committee members have want-
ed to put this information out for whatever purpose. In science it can-
not be justified in any way. I would strongly recommend that the
committee ignore that report because it is a nothing report.

FROM THE FIELD

Five years ago, when I took home a magnetic field meter to mea-
sure the magnetic fields in my household, I found that my four-year-
old son’s bed was in a region of the house where there was about a
4 mG exposure rate. I found that in the other corner of his bedroom
the magnetic field was only 0.25 mG. I did not think that there was
such a big decision to make; I simply moved his bed to the corner of
the room that had [a smaller] field. If you were to ask me whether I
would sell my house if there were a power line next to it, I do not
know what the answer would be. But you can take wise and prudent
measures to decrease the exposure of people, particularly children,
to magnetic fields....
Q: Dr. Luben, it is important to us to try to establish your expertise
and where you are coming from so that we can assess it.... I presume
that in Australia you represent yourself.

That is correct.
Q: You were invited to come?

I was invited by Ian Macmillan as a result of his association
with Victoria Powerline Action. I made it clear when this subject
was raised that I was not a proponent of any particular causation mech-
anism. I most certainly was not going to tell anyone that I think that
magnetic fields cause cancer because I do not see the scientific evi-
dence for that. The other thing is that, unlike some witnesses, I am
most certainly not being paid any fee or honorarium, nor have I ever
been paid any fee or honorarium for providing my scientific opinion
on these matters.
Q: Your fare [to Australia] was paid by Mr. Macmillan’s group?

That is correct....We have data that indicate that magnetic fields
will enhance the responsiveness of cells in culture to tumor pro-
moters such as the phorbol ester class of compounds. We also have
data that has just been published in the Journal of Biological Chem-
istry that shows that a 1 G magnetic field will activate a receptor in
human B-lymphocytes which is associated with the growth of those
cells and turning them into leukemias.

This is very important data because of the fact that most of the
studies that have been done with leukemia cells and EMFs have
been done using the wrong type of leukemia cells....

[B]ut our data are consistent with the idea that magnetic fields
at levels much higher than are found in households can promote the
neoplastic character of these cells....

My feeling, based on what I see in my laboratory, is that 1 G is
a level of exposure that I would be uncomfortable with....

We still do not have a well-agreed-on biophysical mechanism
that would allow us to biophysically describe the interaction of these
magnetic fields with molecules in the cell membrane. There are sev-
eral theories and some of these theories do have laboratory data that
suggests that they are valid approaches. Nevertheless, there have been
literally hundreds of peer-reviewed publications in the last decade
demonstrating magnetic field effects, particularly at the level of 100
mG to 1 G and above, on cells in culture. So, in my opinion, it is no
longer open to question whether these kinds of cellular effects can
happen, but it is still an interesting and approachable question of what
the biophysical mechanism is.

Dr. Michael Repacholi

...There have been millions and millions of dollars spent on oc-
cupational epidemiology, trying to identify if [electrical workers]
are in fact at a higher risk. The most recent studies have also shown
a confusing array of results: Some have shown increased leukemia,
some have shown increased brain tumors but not leukemia and some
have shown nothing at all. Here we have a group receiving expo-
sures which are significantly higher than the general public and yet
we are still getting an array of confusing results....
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ELECTROMAGNETIC INTERFERENCE
Compromise Sought on Hearing Aids...The Hearing Aid Com-
patibility and Access to Digital Wireless Telecommunications
Summit, held January 3-4 in Washington, addressed ways to
resolve cellular phone interference with hearing aids. The con-
ference was organized by a steering committee that included
cellular industry groups, hearing aid manufacturers and orga-
nizations of the hearing-impaired. CTIA’s Tim Ayers, who at-
tended the summit, explained that it resulted from an October
2 meeting between FCC Chair Reed Hundt and wireless in-
dustry representatives: “Hundt said, ‘I want this problem taken
care of,’ and said that everyone should work together on it.”
Three working groups will issue short- and long-term recom-
mendations in March. Still unresolved is the disagreement over
two different standards for digital cellular systems, TDMA
(including GSM) and CDMA (see MWN, M/J95). “There’s
some interference with all technologies,” explained Brenda Bat-
tat of Self Help for Hard of Hearing People (SHHH), “but there’s
much, much less with CDMA.” Frederick Graefe of the Wire-
less Communications Council (WCC), a pro-CDMA trade group,
charged that “the GSMers want to delay any resolution until
after they have all their technology deployed. Once the GSM
industry spends $10 billion, nobody’s going to tell them they
have to dismantle it.” Graefe claimed that FCC’s Hundt called
the October 2 meeting in response to a petition filed last June
by HEAR-IT NOW, a coalition that includes both SHHH and
the WCC. However, Ayers, who described the CTIA as “tech-
nology-neutral,” emphasized that when Hundt spoke at the sum-
mit, “He said very specifically, ‘I am not going to delay a roll-
out of [digital] technology.’” Battat noted that although SHHH
would prefer to see the FCC make hearing aid compatibility
mandatory for the wireless industry, Hundt had made clear that
this would be “a very last resort.” But, she said, “We’re com-
mitted to making this process work.”

GROUND CURRENTS
Research Plan Proposed...A Minnesota scientific advisory
committee has proposed a five-year research plan on the possi-
ble role of ground currents—other than conventional stray
voltage—in dairy cow health problems. The committee was
established in 1994 by the state Public Utilities Commission
(PUC), under orders from the state legislature, in response to
concerns of farmers that such currents could be responsible
for odd behavior, health ailments and a decreased milk sup-
ply in dairy cows. The research program—estimated to cost
over two million dollars—would include surveys of farmers,
development of measurement protocols and field and labora-
tory studies on how dairy cows respond to specific types of
EMFs. In a January progress report, the committee noted that
the available information does not show any clear relationship
between the effects and ground currents. Instead, it suggested,
the ailments may often be caused by nearby stray voltage sources,
such as water lines or metal stalls, rather than by primary dis-
tribution lines or nonelectrical sources (e.g., bacteria or viruses).
The committee, chaired by Dr. Roger Staehle of the University
of Minnesota, Minneapolis, includes Drs. Larry Anderson of
Battelle Pacific Northwest Labs in Richland, WA, Abe Liboff
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of Oakland University in Rochester, MI, and Charles Polk of
the University of Rhode Island, Kingston. The Wisconsin PUC
is currently planning to join forces with the Minnesota PUC
in a related investigation of the roles of stray voltage, ground
currents and EMFs in reduced milk production, according to
the January 12 Wisconsin State Journal. Stray voltage has re-
ceived substantial media attention in the Midwest, and several
farmers have won million-dollar awards for damages (MWN,
N/D90 and J/F95).

MEETINGS
Gordon Research Conference...This year’s biennial Gordon
conference on bioelectrochemistry is titled Molecular and Cel-
lular Biophysics of the Alteration of Biochemical Reactions
and Transport by Electric and Magnetic Fields. It will be held
July 21-26 at Salve Regina University in Newport, RI. “We
will focus on how environmental fields and fields used for med-
ical applications—for instance, drug delivery—alter the reac-
tion rate or transport of ions and molecules,” Dr. James Weaver
of MIT said in an interview. “After all, such questions are at
the heart of the conceptual controversy over the effects of EMFs.”
Weaver is the meeting’s chairman, and Paul Gailey of Oak Ridge
National Lab in Oak Ridge, TN, is the vice chair. On the agenda
are: biophysical mechanisms of electric and magnetic field re-
ception; electrically driven transport across biological barriers;
and molecular and biophysical events in membrane proteins.
More information can be obtained automatically by return e-
mail from grc_info@geldrop.mit.edu. Or Weaver, Room 20A-
128, MIT, Cambridge, MA 02139, Fax: (617) 253-2514.

PATENTS
EMF Neutralizing Apparatus...Last September 19, Dr. Ted
Litovitz of the Catholic University of America in Washington
was granted Patent No.5,450,859 for a method that he claims
reduces EMF health risks. Litovitz explains that he has found
that superimposing electromagnetic “noise” upon ambient
EMFs of up to 50 kV/m and/or 50 G can inhibit the biological
effects of the fields. The patent states that the technology is de-
signed “to confuse the biologic cell so that it can no longer re-
spond to the usual fields found in the home and workplace.” In
this way, Litovitz contends, a fluctuating field can be used as a
protective device. Dr. Abdallah Mishrick, CEO of New York
City-based EMX Corp., which owns an exclusive worldwide li-
cense for the patent, calls Litovitz’s invention “a safe and eco-
nomical answer to EMF health hazards.” EMX has already
marketed a computer keyboard that neutralizes EMFs from
VDTs (see MWN, J/A93 and J/F94), and is planning other prod-
ucts. These include a hair dryer, a converter plug for electric
blankets and a home protection system. The company is seek-
ing a separate patent for a device that mitigates health risks from
cellular phones. “One of the best demonstrations that weak fields
can cause biological effects is the fact that those effects can
be eliminated,” Litovitz told Microwave News.

PEOPLE
Dr. Gary Boorman, the chief of the Pathology Branch at NIEHS
in Research Triangle Park, NC, has taken over as the agency’s
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leader on the RAPID EMF research program. Dan Vander-
meer, who recently retired from NIEHS, had hoped to con-
tinue managing the RAPID effort (see MWN, N/D95), but
NIEHS Director Dr. Ken Olden has decided that the job should
go to Boorman. Boorman said that he is not yet sure whether
he will be the cochair of the interagency committee....Tom Wat-
son has left Crowell & Moring to open up a new firm with part-
ners Curt Renner and Paul Lumnitzer. Watson & Renner
has assumed Crowell & Moring’s EMF practice. “It was an
amicable separation,” Watson said in an interview. “I’ve al-
ways dreamed of starting up my own firm.” Watson did not move
very far. His offices are still at 1001 Pennsylvania Ave. in Wash-
ington, but he is now on the 4th floor instead of the 11th....John
Wilson of Con Edison in New York City has been promoted
and is now the acting manager of communications and train-
ing within the Department of Environmental Affairs. Wilson
was formerly EMF issue manager. Paul Carbone has assumed
the responsibility for EMFs at the utility....Two leaders of the
EMF citizens movement have died. Edward Ronald Kinney
was a vice-president and frequent spokesman for the Seattle-
based Citizens Against Overhead Power Lines (CAOPL), one
of the first and most active advocacy groups in the U.S. Claire
Alston of the Coalition to Reduce Electropollution has died
of a brain tumor in British Columbia, Canada. She was the edi-
tor of the group’s newsletter, The Current.

RF WEAPONS
Disabling People and Electronics...The military continues
to explore development of RF weapons for the conflicts of the
future. For instance, the First Directed Energy Warfare (DEW)
Conference, held last year at the Mitre Corp. in McLean, VA,
featured Dr. David Erwin of the Armstrong Lab at Brooks AFB,
San Antonio, TX, on “DEW RF Effects” and Dr. Jose Pina of
the CIA on “Ground Combat Applications of RF.” Other top-
ics included  “Personnel Vulnerability” and “DEW Biological
Effects.” The June meeting was organized by the Association
of Old Crows, whose members are specialists in electronic war-
fare. Conference participants had to have security clearances
of “Secret” or higher, as has been the case at similar meet-
ings in the past (see MWN, J/F87 and N/D93). Public discus-
sion of RF/MW weapons has focused on disrupting technol-
ogy. But a recent article in the Airpower Journal revealed “for
the first time that the military is developing high-powered mi-
crowave weapons for use against human beings,” reports Pe-
ter Cassidy in the January 1996 Progressive (see p.14). RF/
MW and EMF-based weapons are also being studied for ci-
vilian law enforcement. Oak Ridge National Laboratory (ORNL)
in Oak Ridge, TN, will soon complete a literature review for the
National Institute of Justice on the feasibility of “thermal
guns,” which could heat the body to 105 to 107°F and inca-
pacitate the target; “seizure guns,” which “would use EM en-
ergy to induce epileptic-like seizures”; and “magnetophosphene
guns,” which would cause the target to “see stars.” The insti-
tute’s Ray Downs in Washington cautioned that the report may
not be made public. ORNL’s Dr. Clay Easterly has said that
some effects not associated with heating could be useful in de-
veloping nonlethal weapons (see MWN, N/D93).
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INSIDE... Stronger Evidence for an
Alzheimer’s–EMF Connection

Epidemiological studies in the U.S. and in Sweden have produced new ev-
idence of a link between Alzheimer’s disease (AD) and occupational exposures
to electromagnetic fields (EMFs). A specific biological hypothesis has been
proposed that could account for the connection, and laboratory studies are
planned to test it.

In the December 1996 issue of Neurology, Dr. Eugene Sobel and colleagues
reported a fourfold increase in the risk of AD for subjects who had worked in
jobs with medium-to-high EMF exposure. It was Sobel who reported the first
evidence of an EMF–Alzheimer’s link in July 1994, based on an analysis of
three separate groups of Alzheimer’s patients.

“It’s an interesting observation,” Dr. Zaven Khachaturian, director of the
Alzheimer’s Association’s Reagan Research Institute, said in an interview from
his office in Potomac, MD. He said that the finding should be followed up, but
cautioned that the association might be caused by other risk factors in the
workplace.

On November 21, Dr. Maria Feychting presented the results of her recent
study in Sweden at the Department of Energy’s annual research review in San
Antonio. Among subjects who were 75 years or younger at the time of diagno-
sis, she found that those who had worked in jobs with the higher EMF expo-
sures were five times more likely to develop AD.

Although these findings by Sobel and Feychting are both statistically sig-
nificant, there are inconsistencies between them, and Feychting urged “a cau-
tious interpretation.” Still, she told Microwave News, she was surprised by her

New Focus on Broadcast Radiation:
Is There a Leukemia Risk?

Two new studies from the U.K. and Australia show elevated rates of leuke-
mia near television and FM radio broadcast towers. The new results support
past studies pointing to leukemia risks due to exposure to radiofrequency and
microwave (RF/MW) radiation from communications and radar transmitters.

Rates of adult leukemia were nearly twice those expected within two kilo-
meters of a TV and FM tower operated by the British Broadcasting Corp. (BBC)
in Sutton Coldfield near Birmingham, England. Writing in the January 1997
American Journal of Epidemiology (AJE), Dr. Helen Dolk and colleagues at
the London School of Hygiene and Tropical Medicine reported that the decline
in leukemia risk with distance is highly statistically significant.

Dolk looked at leukemia rates in concentric circles around the Sutton Cold-
field tower. Within a half kilometer, there were nine times the expected num-
ber of cases. In the area within the next half kilometer, the rate was double that
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« Power Line Talk »

EMF NEWS

Blaming power line EMFs for health effects is as logical as con-
cluding that diet soda causes obesity after seeing a fat person
drinking a Diet Coke. So reasoned ABC-TV’s John Stossel on
Good Morning America. Stossel conceded that studies have
shown higher rates of cancer near power lines but called these
findings deceptive. “It may be that people who live near power
lines also live near busy streets and are exposed to more pollu-
tion from cars. They might eat more fried foods or exercise less
or anything,” he said. When GMA’s Charles Gibson asked whether
people are just imagining that they suffer from EMFs, Stossel re-
sponded, “It’s hard to say what people are imagining. Anything
is possible. It’s possible that all the cancer in America is caused
by radiation from the planet Uranus. You can’t prove what isn’t
true.” The two reports on EMFs, which aired January 6-7, served
as a teaser for Stossel’s January 9 hour-long special Junk Science:
What You Know That May Not Be So, in which he argued that
science is often twisted to fit the agendas of activists, bureau-
crats and lawyers (see MWN, J/A96 and N/D96). So who can be
trusted on controversial scientific issues? Stossel touted the opin-
ions of “the quiet scientists who are respected by their peers.” In
the EMF series, Stossel presented two scientific experts: Michael
Fumento, a science writer and author of The Myth of Hetero-
sexual AIDS, and Dr. Richard Wilson of Harvard University in
Cambridge, MA. Wilson, who has ties to the Atlantic Legal Foun-
dation in New York City, coordinated that organization’s amicus
brief for San Diego Gas & Electric Co. in the Covalt case, a prop-
erty devaluation suit in California (see MWN, N/D95). Repre-
senting the other side of the scientific debate were several women
who have homes near power lines, including Joan Tukey, a citi-
zen activist. Meanwhile, health and safety officials at ABC head-

quarters in New York City are not taking any chances. In De-
cember, ABC paid a six-figure sum to Field Management Ser-
vices, a Los Angeles-based EMF mitigation firm, to design and
install shielding on the ground floor of one of its buildings. Prior
to shielding, ambient levels averaged 100-200 mG. Joe Man-
netta, an ABC network health and safety executive, did not re-
spond to requests for comment. While ABC’s concern may well
have been electromagnetic interference, one professional in the
EMF mitigation business told Microwave News, “The health is-
sue is always there in the background.”

««  »»

Seven members of the NAS-NRC EMF committee are trying to
change the way the academy releases its reports to the public (see
MWN, N/D96). Microwave News has learned that in early Janu-
ary they wrote to Dr. Bruce Alberts, the president of the academy,
to raise concerns about the process by which press releases are
drafted and specifically about the wording in the release announc-
ing the EMF report. The academy is now polling all 16 mem-
bers of the EMF panel to gauge how it should answer its critics.
The dissenting seven are waiting for the response before making
their concerns public. Meanwhile, in a much more strongly word-
ed letter, Dr. Kjell Hansson Mild of the National Institute for
Working Life in Umeå, Sweden, asked Dr. Charles Stevens of
the Salk Institute in La Jolla, CA, the chair of the EMF panel, how
“the report turned out to be so biased in [its] selection of papers.”
Mild, past president of the Bioelectromagnetics Society, noted
that the report mainly included papers that showed no effect and
omitted those that found a biological response. As of the end of
January, Mild had not heard from Stevens or the NAS-NRC.

WHO EMF Project Gets No Funds from the U.S.
The World Health Organization (WHO) EMF project has

failed to raise any funds from U.S. health agencies. The U.S. mil-
itary may provide some support, but only for working groups.

The EMF project had actually received only 10% of its $3.3
million budget by the end of last May. Indeed, according to a
confidential funding update obtained by Microwave News, the
project had raised essentially all of its unrestricted contribu-
tions from only three countries.

The WHO itself is not contributing any money. Dr. Wilfried
Kreisel, the WHO’s executive director for Health and Envi-
ronment, explained at a project meeting last May that the Unit-
ed Nations agency, which is based in Geneva, Switzerland,
had other “commitments in areas of high priority.”

In early 1997, Dr. Michael Repacholi, the director of the
WHO project, said that he now had “just under $2 million” in
hand. But he did not respond to questions about the sources of
the funds and whether they were for general support or for
specific tasks such as meetings or training. Repacholi was pre-
viously at the Royal Adelaide Hospital in South Australia.

As of last August, the project’s unrestricted funds, received
or promised, were $50,000/year for five years from Australia,

$60,000/year for five years from Britain and $100,000 from
Ireland—and lesser amounts from Hong Kong (US$13,000,
or HK$100,000), Sweden ($20,000/year for two years) and
Switzerland (US$7,300, or SF10,000).

“We have no funds to contribute,” said Dr. Russell Owen
of the U.S. Food and Drug Administration (FDA) in Rockville,
MD. The FDA’s Dr. Mary Beth Jacobs attended the EMF proj-
ect’s International Advisory Committee meeting, held in Gene-
va just prior to the formal announcement of the project last
June (see MWN, J/A96). Planning for the EMF project had
begun some years earlier.

Repacholi has also solicited funds, without success, from
the National Institute of Environmental Health Sciences, the
Department of Energy (DOE) and the National Institute for
Occupational Safety and Health (NIOSH). “The WHO EMF
effort is largely duplicative of the RAPID effort,” said the DOE’s
Dr. Imre Gyuk. NIOSH’s Dr. Gregory Lotz said that his agency
does not have any funds to contribute.

Six countries have pledged resources for scientific meet-
ings, working groups and training courses: Austria, Canada,
France, Germany, Indonesia and Italy.
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««  »»

Consumers Union (CU) is no longer worried about EMFs from
electric blankets—at least in part because of the recent NAS-
NRC report. In an update appearing in the January 1997 issue
of its magazine, Consumer Reports, CU advises that the NAS
finding of “no conclusive evidence” of EMF health impacts and
the new generation of reduced-EMF blankets suggest “that elec-
tric bedding should not be a concern for most people.” CU does
caution children and pregnant women only to warm the bed and
then turn off the blanket or heating pad “to avoid overheating.”
Back in 1989, CU recommended that pregnant women avoid
electric blankets because of the heat and the EMFs (see MWN,
N/D89). In its November 1995 issue, Consumer Reports stated
that its own tests then showed that the EMFs from low-field
blankets and pads were “close to the ‘background’ level produced
by any house’s wiring.” A recent paper by a team at the Univer-
sity of Nevada, Reno, however, found that blankets with reduced
magnetic fields generate electric fields that can actually be higher
than those from conventional electric blankets. The Nevada re-
searchers reported that the currents induced in the body by low-
field blankets are still about two-thirds of that from conventional
models (see MWN, N/D96).

««  »»

Eyebrows were raised from coast to coast when the program of
an EMF symposium held in Brussels, Belgium, on January 21
reached this side of the Atlantic. Three of the four featured Ameri-
can speakers are among the most outspoken skeptics of EMF health
effects. Dr. Patricia Buffler of the University of California, Berke-
ley, presented the epidemiological data and Dr. John Moulder
of the Medical College of Wisconsin, Milwaukee, summarized

the biomedical literature as a whole. Both Moulder and Buffler
have served as paid experts for the electric utility industry. Anoth-
er synthesis of the EMF science was presented by Gary Taubes,
the journalist who has been adopted by the utilities as their an-
swer to Paul Brodeur. Taubes’s talk was entitled, “EMF, the Press
and the Ease of Getting It Wrong.” The fourth speaker was Dr.
Charles Graham of the Midwest Research Institute in Kansas
City, MO. “Where’s the balance?” asked one surprised observer.
The symposium was sponsored by EDF and Electrabel, the
French and Belgian electric utilities, respectively, and was chaired
by Dr. Michael Repacholi of the WHO in Geneva (see p.2).

««  »»

The theme of this year’s annual meeting of the National Coun-
cil on Radiation Protection and Measurements (NCRP) will
be The Effects of Pre- and Postconception Exposure to Radia-
tion. In addition to the talks on ionizing radiation and ultrasound,
there will be presentations on EMFs and RF/MW radiation by
Drs. Larry Anderson of the Battelle Pacific Northwest Labs in
Richland, WA, Mary Ellen O’Connor of the University of Tulsa,
OK, and Elisabeth Robert of the Institut Européen des Geno-
mutations in Lyon, France. The NCRP’s long-awaited EMF re-
port apparently will not be released anytime soon. A draft of the
committee’s report, which recommended that strong action be
taken to curb human exposures to EMFs, attracted a great deal of
attention when it became public in the summer of 1995 (see MWN,
J/A95). The report is still being reviewed, according to the NCRP’s
Dr. Constantine Maletskos. “We are expecting it to be released
by the end of 1997,” Maletskos said in an interview. The NCRP
meeting will be held at the Crystal City Marriott in Arlington,
VA, April 2-3. For more information, call (301) 657-2652 or fax
(301) 907-8768.

New York EMF Property
Devaluation Case Dismissed

In a victory for Consolidated Edison Co., a New York appel-
late court has thrown out a lawsuit seeking damages for loss of prop-
erty value due to public fears of EMFs. The suit, filed by Howard
and Eve Reiss, charged that a Con Ed power line next to their prop-
erty had caused them to lose money on the sale of their home in
the Village of Pleasantville. The Reisses have filed an appeal.

Reiss is a test case for several similar lawsuits pending in the
New York courts, five others against Con Ed and three against
Long Island Lighting Co. (see MWN, J/A94).

The December 5 ruling found that the EMF issue had in fact
affected the local housing market, and that the Reisses had lost
tens of thousands of dollars as a result: “The record reveals that
the ultimate sale price [of $230,000] was 30% less than compa-
rable properties in the village due to the public perception that
the power line posed a health hazard.”

But in wording similar to that of the recent Covalt decision
by the California Supreme Court (see MWN, S/O96), Justice D.
Bruce Crew wrote that EMFs “are incapable of being perceived
by the senses and, thus, are not capable of resulting in a ‘physi-
cal’ invasion.” Since the Reisses had not tried to prove that EMFs

had harmed their health, and since EMFs do not cause offensive
odors or noise, the court ruled that the Reisses’ property had not
been infringed upon, and so they were not entitled to damages.

“We’re obviously pleased with the decision,” said Richard
Mulieri, a spokesperson for Con Ed in New York City. “We feel
it can act as a precedent, not just in our service area but in the rest
of the state as well.”

Michael Rikon of Goldstein, Goldstein and Rikon in New York
City, a lawyer for the Reisses, said that an appeal was filed on
January 10, and that he expected the dismissal to be overturned.
“This decision does not make any sense,” he said in an interview.
“It ignores the 1993 Criscuola decision by New York’s highest
court, which allows plaintiffs to sue for damages whether or not
the danger is proven scientifically” (see MWN, N/D93 and J/F
94). “Our briefs and Con Ed’s both referred to Criscuola repeat-
edly,” said Rikon, “but this decision doesn’t mention it once.”

Rikon noted that both Crew and another member of the five-
judge panel had served on the court that handed down a ruling
against the Criscuola brothers, which was later overturned on
appeal. But Mulieri said that Con Ed was not too concerned
about the Reiss decision meeting a similar fate. “Good decisions
usually hold up on appeal,” he remarked.

Certainly the two cases are not the same. In Criscuola, Con
Ed had already taken a portion of the brothers’ property by emi-
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nent domain, and the issue was how much compensation they
deserved. The Reisses sought to demonstrate that the presence
of a Con Ed power line adjacent to their property amounted to a
de facto “taking,” since it depressed the property’s value, and
one of their lawyers admitted that this was going “one step fur-
ther than Criscuola” (see MWN, J/A94). But the court’s deci-
sion did not address this issue.

Court Throws Out Cancer Suit
Against Florida Power & Light

On January 22, a state appeals court upheld the dismissal of
Leonard Glazer’s lawsuit against Florida Power & Light (FPL).
Glazer had filed suit in 1994, following his wife’s death from
chronic myelogenous leukemia (CML) in 1988, and his own
diagnosis with the same rare disease in 1992. His attorneys have
asked the Court of Appeal to reconsider its decision.

The Glazer case was the first to focus on the role of ground
currents as a source of residential EMFs. Both sides agreed that
most of the EMFs in the Glazer home arose from grounding
connections to conductive plumbing, and not directly from FPL’s
distribution lines outside the house. Glazer’s own experts testi-
fied that the latter alone were too weak to cause cancer (see MWN,
M/J96).

In April 1996, the lower court granted FPL’s request to limit
its liability to the EMFs from its power lines, noting that FPL
did not own or control the water main, and the case was subse-
quently dismissed.

Glazer argued on appeal that regardless of the immediate source
of the EMFs, FPL had a duty to warn its customers about their
potential hazards. “A manufacturer is responsible for his prod-
uct wherever it might foreseeably be used,” one of Glazer’s at-
torneys, Howard Talenfeld of Colodny, Fass & Talenfeld in Ft.
Lauderdale, told Microwave News.

Indeed, the Court of Appeal rejected FPL’s argument that be-
cause it did not own the water line, it was entirely free of respon-
sibility. The court ruled that had the utility clearly known that
EMFs from ground currents posed a health risk, “FPL could not
sit silently and not warn its customers of this potential hazard.”

But the appellate panel still accepted the distinction between
EMFs from ground currents versus those from power lines. No
study during the time Glazer lived in his home, it held, “specifi-
cally examined...whether magnetic fields emanating from plumb-
ing lines may be linked to cancer.” Therefore, it ruled, FPL had
no duty to warn its customers about EMFs from ground currents.

A separate opinion from Judge Gerald Cope criticized the
majority’s logic on this point, writing, “There is no particularly
good reason why...the fields created by water lines should nec-
essarily be considered apart from magnetic fields created by the
distribution wires.” Cope agreed with the majority that FPL had
no duty to warn—but only because “the level of scientific
knowledge...does not...sufficiently establish the existence of a
health risk.”

“The company is very pleased with this result,” said FPL’s
lead attorney, Alvin Davis of Steel, Hector & Davis in Miami.
“It was a difficult and emotional case, and the company and I are
both sympathetic to Mr. Glazer because of his illness. But it was

not the company’s fault.”
If the Court of Appeal refuses to reconsider its decision,

Glazer’s only option would be to appeal to the state’s Supreme
Court. Asked if his client would do so, Talenfeld said, “We’re
studying the decision very carefully—but Mr. Glazer is com-
mitted to proceeding.”

In September a judge found that Glazer was liable for paying
a large portion of FPL’s legal costs, and the utility has demanded
$268,000 (see MWN, S/O96). FPL’s attorney, Davis, would not
comment when asked if the company would drop this demand if
Glazer agreed not to appeal.

Focus Again on Electric Fields:
Now a Link to Brain Tumors

A new paper from France has made it clear that the re-
vived interest in electric fields and cancer is not just a fad.

Drs. Marcel Goldberg, Pascal Guénel and coworkers, who
collaborated on the joint Canadian-French epidemiological
study published in 1994, have found a statistically signifi-
cant threefold increase in the risk of brain tumors for those
utility workers with the highest cumulative exposure to 50
Hz electric fields. They saw no link between electric fields
and leukemia. Goldberg and Guénel are with INSERM in
Saint-Maurice, a suburb of Paris.

Those workers exposed to average fields of 13 V/m or more
for 25 years or longer had seven times the expected rate of
brain tumors. There was an indication of a dose–response
relationship, but it was not a smooth association. Goldberg
also saw an “unexpected” association with colon cancer.

Writing in the December 15, 1996, issue of the American
Journal of Epidemiology (144, pp.1107-1121), the French
researchers called the brain tumor association “remarkable,”
since “brain tumors were with leukemia the sites most
strongly suspected a priori to be linked with extremely low
frequency fields.” They added that, “If the observed asso-
ciation with brain tumor is real, it implies that electric fields
may have their own role in the development of the disease,
in conjunction or not with magnetic fields.”

The original analysis of the Canadian-French data showed
an association between magnetic fields and leukemia and a
lesser link with brain tumors (see MWN, M/A94). Last year,
Canada’s Dr. Anthony Miller of the University of Toronto
found even higher risks of leukemia among Ontario Hydro
workers when he took into account both magnetic and elec-
tric fields (see MWN, J/A96).

Also last year, a group at the U.K.’s University of Bristol
proposed that electric fields play a critical role by concen-
trating radon decay products (see MWN, M/A96 and S/O96).
Another U.K. study has linked electric fields to childhood
leukemia (see MWN, N/D96).

A meta-analysis of 29 occupational epidemiological stud-
ies by the Electric Power Research Institute in Palo Alto,
CA, found “a small but significant” increase in brain cancer
among workers exposed to EMFs (see MWN, J/F96; also
M/A90).
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EMF RAPID Innovative Biomedical Research Grants

 Investigator/ Institution Award
$100,000
(2 years)

  $100,000
(2 years)

$100,000
(2 years)

$99,944
(2 years)

$100,000
(2 years)

$100,000
(2 years)

$98,665
(2 years)

$100,000
(2 years)

$99,970
(2 years)

$100,000
(2 years)

$98,729
(2 years)

$98,792
(2 years)

$100,000
(2 years)

$100,000
(2 years)

$50,000
(1 year)

$100,000
(2 years)

$85,660
(2 years)

$50,000
(1 year)

$99,970
(2 years)

$100,000
(2 years)

$98,249
(2 years)

A Special Emphasis Panel reviewed proposals October 28-29, 1996. The members of the panel were: Drs. Jerry Williams (chairman), Johns Hopkins
University, Baltimore; Teresa Audesirk, University of Colorado, Denver; Kenneth Cantor, National Cancer Institute, Rockville, MD; Christopher Davis,
University  of Maryland, College Park; Om Gandhi, University of Utah, Salt Lake City; Ann Ganesan, Stanford University, Stanford, CA; Sek Wen Hui,
Roswell Park Cancer Institute, Buffalo, NY; Susan Ledoux, University of South Alabama, Mobile; Howard Liber, Harvard School of Public Health, Boston;
Dana Loomis, University of North Carolina, Chapel Hill; Gregory Lotz, National Institute for Occupational Safety and Health, Cincinnati; Michael McCabe,
Wayne State University, Detroit; Kenneth McLeod, State University of New York, Stony Brook; Martin Misakian, National Institute of Standards and
Technology, Gaithersburg, MD; Howard Petty, Wayne State University; Charles Polk, University of Rhode Island, Kingston; Jeffrey Schwartz, University of
Washington, Seattle; Douglas Spitz, Washington University Medical School, St. Louis; Robert Ullrich, University of Texas, Galveston; Peter Valberg,
Gradient Corp., Cambridge, MA; Lynn Wiley, University of California, Davis; Steven Yellon, Loma Linda University, Loma Linda, CA.

To develop theories of biophysical, nonlinear mechanisms of EMF effects that address
biologically relevant EMF exposure conditions on cells.

To investigate changes in immediate, early gene transcription induced by 60 Hz EMFs
with a high harmonic content.

To characterize the mechanism of EMF signal transduction by cells and to determine the
environmentally relevant exposure parameters using the enzyme cytochrome oxidase.

To study the ability of 60 Hz EMFs to increase the basal- and mitogen-stimulated prolifera-
tion of human astrocytoma (brain tumor) cells and the possible role of protein kinase C.

To use fluorescence imaging of intracellular calcium in isolated adrenal medullary chromaffin
cells to define the EMF-induced calcium response as a function of several EMF parameters.

To evaluate the effects on gene expression by intermittent EMF exposures during the
suppression and induction of neoplastic transformation.

To begin to explain the mechanisms by which EMFs can affect gap junctional intercellu-
lar communications and thereby their role in tumorigenesis.

To study the influence of weak DC magnetic fields (<10 G) on biochemically important
enzymatic reactions—with emphasis on changes in radical pair recombination.

To see whether continuous EMF exposures can induce or promote brain tumors in animals,
with or without ionizing radiation, using tissue from a previous lifetime mouse lymphoma study.

To examine, using double-blind studies, the possible mutagenic effects of extremely low
frequency (ELF) magnetic fields in combination with gamma rays or benzo(a)pyrene.

To critically test whether EMF exposures in the bedroom influence the daily excretion of
melatonin among aging volunteers.

To further confirm the blocking effect of melatonin on magnetic-field-induced single- and
double-strand DNA breaks in brain cells of rats and the involvement of free radicals.

To identify the changes in protein synthesis profiles in yeast induced by ELF EMFs and
the controlling molecular mechanisms for these alterations in gene expression.

To test the hypothesis that EMFs alter the molecular regulatory pathways that are
normally activated in cells exposed to DNA damaging agents using A-T cells.

To address the biological activity of complex EMF metrics—including harmonics,
transients and time-varying magnetic fields—on pineal function in rats.

To systematically explore the effects of 60 Hz EMFs on the stress response of cultured
human cells.

To determine whether 60 Hz magnetic fields increase the DNA damage caused by a
carcinogen (due to an increase in the concentration of free radicals).

To define the potential risk to the developing fetus of harmonics, transients and varying
field intensities in conjunction with 60 Hz magnetic fields.

To estimate the attributable fraction of childhood leukemia from exposures to power
frequency magnetic fields using novel methods of exposure assessment.

To resolve whether power frequency EMFs can affect signal transduction mechanisms—
specifically the capacitative calcium entry system—that regulate cellular proliferation.

To analyze an existing data set on EMF exposures and noctural melatonin levels to
investigate the possible roles of exposure metrics, exposure timing and job tasks.

Dr. Dean Astumian†

University of Chicago

Dr. Elizabeth Balcer-Kubiczek†

University of Maryland, Baltimore

Dr. Martin Blank
Columbia University, New York City

Dr. Lucio Costa
University of Washington, Seattle

Dr. Gale Louise Craviso
University of Nevada, Reno

Dr. Reba Goodman
Columbia University, New York City

Dr. Guy David Griffin
Oak Ridge National Lab, Oak Ridge, TN

Dr. Charles Buell Grissom
University of Utah, Salt Lake City

Dr. Theodore Hahn
VA Medical Center, West Los Angeles

Dr. Tom Hei
Columbia University, New York City

Dr. Daniel Kripke
University of California, San Diego

Dr. Henry Lai†

University of Washington, Seattle

Dr. Howard Lieberman
Columbia University, New York City

Dr. Lise Loberg
IIT Research Institute (IITRI), Chicago

Dr. David McCormick†

IITRI, Chicago

Dr. Lee James McDonald
IITRI, Chicago

Dr. Russel Reiter†

University of Texas, San Antonio

Dr. Bernadette Ryan
IITRI, Chicago

Dr. Asher Sheppard
Loma Linda University, Loma Linda, CA

Dr. Jesse Sisken
University of Kentucky, Lexington

Dr. Michael Yost
University of Washington, Seattle

In early January, the National Institute of Environmental Health Sciences (NIEHS) awarded 21 grants as part of the EMF Research and
Public Information Dissemination (RAPID) innovative biomedical research program. Funding began on January 10, 1997, and will last for
one or two years. For past awards, see MWN, S/O94 and M/A95. Those researchers who received earlier RAPID grants are marked with a †.

Project
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own results: “I had expected no association at all.”
The link between AD and EMFs in the workplace was also

raised in a broad study of occupational mortality in 27 states over
a ten-year period conducted by researchers at the National Insti-
tute for Occupational Safety and Health in Cincinnati and at Johns
Hopkins University in Baltimore. In the September 1996 Ameri-
can Journal of Public Health, they reported higher death rates
from AD and motor neuron diseases “among occupations that
could have exposure to EMFs,” such as radio and TV station em-
ployees, power plant workers, electricians and telephone install-
ers. They stressed that further study was needed before the asso-
ciation could be regarded as confirmed.

A biological mechanism through which EMF exposure might
lead to AD was proposed by Sobel and Dr. Zoreh Davanipour,
both of the University of Southern California School of Medi-
cine in Los Angeles, in a second paper in the same issue of Neu-
rology. They cited experiments by Drs. Ross Adey, Carl Black-
man, Robert Liburdy and Ewa Lindström, among others, in which
EMF exposures led to a rise in intracellular calcium ion concen-
trations. Sobel and Davanipour then described how this change
could increase production of a protein that plays a key role in the
development of Alzheimer’s disease.

“People who study magnetic field biology and those studying
AD don’t talk to each other that much,” commented Sobel. “But
they’re publishing things that fit together like a jigsaw puzzle.”

U.S. and Swedish Studies

Sobel’s team studied 326 Alzheimer’s patients and used 152
patients with other forms of dementia as controls. Their primary
occupations throughout their lives were classified by the research-
ers as likely to result in low, medium or high EMF exposures.
They found that those whose main occupations were thought to
have had high or medium EMF levels were almost four times
more likely to have developed AD. For men alone there was a
fivefold increase, while for women alone the risk was more than
three times greater.

Sobel’s previous study had examined two groups of AD pa-
tients in Finland and one in Southern California, and he consis-
tently found that working in medium-to-high EMF jobs tripled
the risk of the disease (see MWN, J/A94). Sobel has now exam-
ined four separate groups of AD patients, using a different type
of control population each time. Since two sets of controls had
other dementias, Sobel told Microwave News, “We suspect that
what we’ve found may be specific to Alzheimer’s disease and
not involve other kinds of dementia.”

One limitation of all the studies, Sobel noted, was exposure
assessment. In his latest effort, jobs were categorized on the ba-
sis of the existing literature on occupational exposure levels, with
medium-to-high exposure defined as an average of more than 2
mG, or intermittent exposure over 10 mG. “There’s a fair amount
of error in these assessments,” said Sobel. “We don’t know what
kind of equipment people used or how close they were, and there
can be a lot of variation within an occupation.” Also, since data
were not collected on length of employment in different occupa-
tions, it was not possible to tell whether there was a dose–re-
sponse relationship. Writing in Neurology, Sobel urged that fu-
ture investigators “examine dose–response relationships using

Evidence for an Alzheimer’s–EMF Connection Grows Stronger  (continued from p.1)

Lou Gehrig’s Disease and EMFs
Davanipour and Sobel have also uncovered a link between

occupational EMF exposures and amyotrophic lateral sclero-
sis (ALS), more commonly known as “Lou Gehrig’s disease.”
Their findings, which were first presented at the Department
of Energy (DOE) EMF research review in November 1995,
appear in the first issue of Bioelectromagnetics for 1997 (see
MWN, N/D95).

The researchers examined 28 ALS patients and 32 controls,
and estimated lifetime EMF exposures on the job. They wrote
that the study “indicates a trend in increased risk with increased
exposure.” For subjects with at least 20 years of work experi-
ence, the 25% who were most exposed faced a risk more than
seven times as great as those who were least exposed.

“This was a small study,” commented Sobel, “and obvi-
ously needs to be replicated with more participants and better
controls.” Several previous studies have indicated that occu-
pational EMF exposure could be a risk factor for ALS, but all
have used much less precise exposure assessments.

The importance of knowledge of relevant exposures was
underlined by an earlier case study published by Davanipour.
She described an office worker with ALS who was exposed to
fields of over 75 mG because his desk was located directly
above a transformer (see MWN, M/A92).

Davanipour and Sobel’s paper in Bioelectromagnetics pro-
posed a mechanism to explain EMFs’ role in ALS. They sug-
gested that EMFs may infrequently trigger an immune response
creating an antibody that binds to certain calcium channels in
motor neurons, thus interfering with the cells’ ability to regu-
late calcium ion concentrations. “The idea, put forward by Dr.
Stanley Appel, is that too much calcium then gets into the motor
neurons and kills them,” Sobel explained.

direct EMF exposure measurements on comparable equipment
and estimated duration and frequency of exposure.”

Drawing on data from a broad study of aging using the Swed-
ish twin registry, Feychting and coworkers examined 55 people
with AD and 12 with vascular dementia, and two separate con-
trol groups of cognitively normal people. They found that sub-
jects whose last job had average EMF exposures of more than 2
mG were about two and a half times more likely to have AD.
This result was not statistically significant; however, for sub-
jects 75 years old or younger at the time of diagnosis, a signifi-
cant fivefold increase in the risk of AD was observed.

Feychting’s study, which has been submitted for publication,
also found a significantly increased risk for both kinds of dementia
taken together. The odds were between three and four times greater
for all ages, and almost six times higher for those 75 years or
younger when diagnosed.

But Feychting and her colleagues found this association with
respect to the subjects’ most recent occupation. When they ex-
amined EMF exposures in each subject’s primary job through-
out life, as Sobel had, there was no noticeable increase in the
risk of AD at all. This was probably the most important incon-
sistency between the U.S. and Swedish studies.

When Sobel was asked what might account for the difference,
he said that only in his most recent study had the questionnaire
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clearly asked for primary occupation throughout the subject’s
life. “We didn’t do the data collection,” he explained. “In the
first three it was worded something like, ‘What was this person’s
occupation?’, and so the answers could have been a mix.” For
example, he said, one subject’s occupation was entered as “army
general”—clearly not his primary lifetime occupation.

Another inconsistency lies in the fact that the Swedish study
found that the risk for vascular dementia went up at least as much
as the risk for AD. This is at odds with Sobel’s results from one
group in Finland, in which vascular dementia patients were used
as controls and the relative risk of AD was found to be three
times greater. “We still think the effect is specific to AD,” said
Sobel, “but it’s clear there’s a need for further work on this.”

Feychting, of the Karolinska Institute in Stockholm, told
Microwave News, “Our findings, together with Sobel’s, indicate
that it may be worthwhile to pursue research in this area.” How-
ever, Feychting indicated that she currently has no such plans.

A Biological Mechanism?

Sobel and Davanipour’s proposed biological mechanism
starts with the observation that “EMF exposure appears capable
of upsetting intracellular [calcium ion] homeostasis.” An increase
in intracellular calcium ion concentration has been shown to in-
crease production of soluble amyloid beta, a protein thought to
initiate a cascade of reactions that cause senile plaques in the
brain and eventually lead to Alzheimer’s disease.

Especially significant to this hypothesis is the evidence that
amyloid beta is produced outside of the brain, with deposits of
the protein found not only in the brain but also in the skin, subcu-
taneous tissue and intestine. Thus, even if EMF exposures of the
brain are low, high exposures at the hands, feet or torso might
still contribute to the development of AD. Sobel and Davanipour
describe how a protein produced by a gene that is a known risk
factor for Alzheimer’s disease might help soluble amyloid beta
to cross the blood-brain barrier.

“It seems reasonable that changing levels of calcium in the
cells could lead to the disease,” said the Reagan Institute’s
Khachaturian. “But whether EMFs do change calcium concen-
trations remains a question. Going from in vitro tests to human
beings is a big step.”

“Alzheimer’s is not a single disease,” observed Khachaturian,
“and some forms are dictated by strong genetic factors. But ge-
netic factors seem to interact with environmental ones.” Sobel’s
team made some attempt to exclude subjects with early-onset
familial AD, which they noted is primarily genetic in origin.

Khachaturian said that Sobel’s model deserves further ex-
amination. “In this field we don’t have the luxury of throwing
out any ideas. Some of these concepts sound far-fetched at first—
but too many times ideas that were dismissed by the gurus of
science turned out to be important. As long as an idea can be
tested, it shouldn’t be rejected out of hand.”

Testing this hypothesis is exactly what Sobel plans to do next.
Sobel and Davanipour have drafted proposals for a set of labora-
tory experiments that would examine their proposed mechanism,
to be conducted by the Health and Environment Research Insti-
tute (HERI), a nonprofit research foundation which they recent-
ly established in Upland, CA. One experiment would involve

measuring the levels of soluble amyloid beta in the blood of
sewing machine operators before and after EMF exposures from
their machines. They have also developed plans for HERI to
conduct a broad population-based study of AD and occupational
EMF exposure in Finland, using subjects from five ongoing stud-
ies of aging—one of which has been in progress for 37 years.

“I would emphasize that we were looking at occupational
exposures,” said Sobel, “which are much higher than those usu-
ally found in the home.” In their hypothesis paper in Neurology,
Sobel and Davanipour stressed that “low-cost public health mea-
sures can be taken to reduce occupational EMF exposure.”

A case in point is sewing machines. Sobel and Davanipour
have just completed an EMF exposure study of home sewing
machines for the Department of Energy’s RAPID program. Their
report, completed in December, noted that, “Home sewing ma-
chines are used in many occupations and not just for making or
repairing clothing at home.” Past work by Sobel and others has
shown that garment workers have some of the highest EMF ex-
posures of any occupation, sometimes as high as 600 mG (see
MWN, M/A95 and S/O95).

Sobel and Davanipour found that exposures from newer, com-
puter-assisted home sewing machines, which use DC motors,
could be reduced fairly easily. The main source of EMFs in these
machines is the transformer, which can be separated from the
machine. This is common with other devices, such as notebook
computers, and would drastically reduce exposure.

This is not relevant to industrial-style machines, since al-
most all of them use AC. But on industrial models the motor
itself is separate from the machine—it is mounted under the
operator’s table, and provides the machine with power by a belt.
“Moving the motor further from the operator would help a lot,”
Sobel said, “and should not be too difficult to design.”
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« Wireless Notes »

The cellular phone and personal communications industry con-
tinues to be frustrated by delays in cellular tower siting, even af-
ter Congress preempted state and local RF/MW standards in the
1996 Telecommunications Act and President Bill Clinton issued
an executive order expediting the use of federal land and build-
ings (see MWN, S/O95). It blames communities that have set
moratoriums to block, at least temporarily, the installation of
transmitters (see MWN, M/J96, S/O96 and N/D96) and those
federal agencies that have denied phone companies access to gov-
ernment property. Now, the industry is putting its foot down: It
has asked the FCC and the President for relief. On December 16,
the CTIA filed a formal petition with the FCC seeking to pre-
empt moratoriums. At that time CTIA President Thomas Whee-
ler argued that moratoriums “are too often being used as a sub-
terfuge to avoid complying with federal law.” He also asked the
FCC to “fulfill its obligation to develop and maintain a uniform
and consistent national policy that will eliminate such barriers.”
In support of its petition, the CTIA sent the FCC a list of 150
communities with moratoriums in place—20 of which, it claims,
will last indefinitely. On another front, in a January 3, 1997, letter
to the FCC, Wheeler attacked state and local governments for
charging phone companies “excessive” fees and for attempting
to set their own RF/MW exposure standards. Michele Farquhar,
chief of the FCC’s Wireless Telecommunications Bureau (WTB),
agreed in her January 13 response that some of these tactics are
illegal under the telecom act, but added that the courts—not the
FCC—have jurisdiction over them. Meanwhile, on January 28,
the Personal Communications Industry Association (PCIA)
petitioned the FCC to preempt moratoriums longer than three
months, to end the prohibition of antennas on existing structures
and to stop discrimination against new service providers. The
CTIA’s Wheeler has also asked Clinton whether federal agen-
cies have violated his executive order. “The wireless telecom-
munications industry continues to experience significant antenna-
siting resistance from far too many federal agencies in defiance
of your order and the law,” Wheeler wrote in a December 2,
1996, letter. The President has not yet replied, but several agen-
cies have since begun to discuss the problem with the CTIA,
according to Tim Ayers, a spokesperson for the Washington-
based industry group. “We’ve had a number of subsequent meet-
ings with these agencies,” Ayers told Microwave News. The situ-
ation has been touchy even in cases where federal agencies have
cooperated. Last year, two communities accused the U.S. Postal
Service of not seeking their permission before allowing anten-
nas on its property (see MWN, N/D96).

««  »»

The FCC’s WTB has scheduled a three-hour public forum on
siting issues in Washington for February 10, 1997. Those who
cannot attend can now obtain a free video of the proceedings by
sending a blank T-120 tape and a request indicating the date and
title of the forum to: FCC, Office of Public Affairs, Television
Staff, Room 202, 1919 M St., NW, Washington, DC 20554, (202)
418-0460, Fax: (202) 418-2809.

««  »»

Two new booklets—one from the PCIA and the other from the
Communications Workers of America (CWA) and the EMR
Alliance (see MWN, S/O96)—offer local officials vastly differ-
ent perspectives on tower siting. While the industry views cellular
and PCS towers as a boon, activists see them as a blight. Accord-
ing to the PCIA’s 13-page Understanding the Future Today: A
Wireless Industry Guide to Towers and Communities, PCS will
benefit communities, creating an estimated 300,000 new jobs
over the next 15 years. Because antennas are placed high up and
point away from the ground, the PCIA maintains that RF/MW
radiation is “typically far below the levels determined by widely
cited expert groups to pose health-related concerns to the pub-
lic.” But the 48-page CWA-EMR Alliance booklet, Your Com-
munity Guide to Cellular Phone Towers, has a different take:
“The jury is still out on health effects. We should proceed with
caution until conclusive health evidence is in.” The PCIA con-
tends that towers may improve property values by bringing ac-
cess to phone services. The CWA-EMR Alliance booklet, on the
other hand, lists property devaluation as one of the main reasons
to oppose wireless facilities. It compares cellular towers to power
lines, which, the union and the activists claim, cause nearby
homes to depreciate in value by 30-40%. The EMR Alliance
has also issued an eight-page pamphlet, Cell Tower Static, which
similarly outlines the history of wireless technology and notes
some successful efforts to oppose towers. For a copy of the PCIA
booklet, which costs $3.00 for members and $4.00 for nonmem-
bers, contact: PCIA, 500 Montgomery St., Suite 700, Alexan-
dria, VA 22314, (703) 739-0300, Fax: (703) 836-1608, E-mail:
<lee.h@pcia.geis.com>. To order the CWA-EMR Alliance book-
let ($10.00, or $15.00 outside the U.S.), contact: EMR Alliance,
410 West 53rd St., Suite 402, New York, NY 10019, (212) 554-
4073, Fax: (212) 977-5541, E-mail: <emrall@aol.com>.

««  »»

The influx of PCS antennas on 3,000 lampposts throughout New
York City (see MWN, S/O96) has not gone unnoticed by some
electromagnetically sensitive residents. An ad in the December
25-31 New York Press, a free weekly, voiced their concerns:

If you have been ill since 11/15/96 with any of the following: eye
pain, insomnia, dry lips, swollen throat, pressure or pain in chest,
headache, dizziness, nausea, shakiness, other aches & pains, or
flu that won’t go away, you may be a victim of a new MICROWAVE

SYSTEM BLANKETING THE CITY. We need to hear from you.

The text was followed by the address and telephone number for
the Cellular Phone Taskforce, whose president, Arthur First-
enberg, fled the city in mid-November, shortly after the PCS
systems were up and running. Firstenberg, who himself is sensi-
tive, told Microwave News that his condition had worsened and
that he is now seeking out other New Yorkers with similar symp-
toms to bring a lawsuit. In early January, he said that he had
received more than 20 responses, adding that each caller knew
of at least one other person claiming to be electrically sensitive.
“It sounds like hundreds or thousands of people are having these
same symptoms,” Firstenberg said. “I think there’s grounds for
a personal injury lawsuit.”

HIGHLIGHTS
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ATMs Get Dirty Data

Last November in Albuquerque, NM, the automated teller machines
(ATMs) in a local grocery chain started behaving erratically. “They
were on and off for a couple of days,” said Paul Boushelle of First
Security Bank of New Mexico, which operates the machines. Boushelle
told Microwave News that the problem was eventually traced to a new
cellular phone service provider. “That company was on a frequency that
was next to ours, and it started to bleed into our signal,” he explained.
“But ours was carrying data that has to be totally clean.”

Boushelle would not specify whether the interference was caused
by a cellular tower or by passing phones, nor would he name the phone
company involved: “We identified it, and it’s been resolved. I’d prefer
not to say more than that.” But he noted that First Security has used RF
transmitters in its ATMs for about eight years, and that this was the
machines’ first experience with electromagnetic interference (EMI).
“They’ve been economical,” he said, “and helped avoid problems like
phone lines cut by construction projects.”

This kind of EMI will become more common since ATMs with RF
transmitters are becoming widespread, said Boushelle. “Everybody in
the world seems to have decided that wireless is the way to do things,”
he commented. “Pretty soon they’re going to use satellites. With the
increase in electronic payment transactions, more and more financial
institutions will have enough volume that satellites will make sense.”

Bad Vibrations in Apache Junction

“It was a very annoying and obnoxious sensation,” said utility rep-
resentative Mike Zimmerman. “I wouldn’t want to be subjected to that
all the time.” Zimmerman, community relations supervisor for the Salt
River Project in Phoenix, was talking about the persistent hum in Judy
Hill’s home in Apache Junction, AZ. “It’s not an audible noise to me,”
Zimmerman told Microwave News. “It was a sensation or feeling—a
low, pulsating vibration.”

William Wright, non-ionizing radiation program manager at the Ari-
zona Radiation Regulatory Agency (ARRA) in Phoenix, said, “I could
hear it, and almost feel it. You had two different frequencies—one high-
pitched and one much lower, which felt like it was around 60 cycles.”

Hill blames the tower operated by Cellular One, which overlooks
her home from a distance of about 1,000 feet. She points to articles in
the scientific literature about RF hearing, sometimes called the Frey
effect, a well-established phenomenon in which pulsed microwaves
can directly cause auditory sensations.

“The noise started in 1992, after they changed from the whip anten-
nas to the reflector-wall antennas,” Hill said in an interview. The possi-
ble connection did not occur to her until 1994, at which time she began
to read whatever she could about microwave effects. She added that her
daughter had suffered from serious headaches, but that these had abated
after the child’s bed was moved to a different location in the house.

“When Mrs. Hill called us a few weeks back, we went right out
there,” David McCarley, vice president of network operations for Cel-
lular One in Phoenix, said in an interview. “We have cooperated fully
with everyone involved, including state officials, and there’s no indica-
tion that we are the source. All our antennas are licensed by the FCC
and in compliance with all federal regulations.” According to McCarley,
the tower has both omnidirectional and panel antennas for conventional
cellular transmissions in the 800 MHz band, and a low-power point-to-
point dish operating at 2 GHz.

The RF hearing effect has only been demonstrated with pulsed mi-
crowave transmissions, and McCarley said that none of the antennas
use pulsed signals. While the antennas might use digital signals in the
future, he added, they now use analog signals and have always done so.

Wright said that he had done measurements from 300 MHz up to 2
GHz and found nothing unusual, and that tests with an OSHA hearing
meter failed to find auditory signals that might account for the vibra-
tion. But he explained that the latter does not completely rule out an
acoustic source: “A frequency might’ve been missed, or the meter may
have averaged it in. What you need is a sound spectrum analyzer, but
that’s an awfully expensive piece of equipment which we don’t have.”

Wright intends to return to Hill’s home and measure RF/MW power
densities at the site. “We’ll try and see if it’s something modulated from
the antenna’s transmissions,” he said. “Right now we’re kind of scratch-
ing our heads.” Zimmerman took readings in the home with a 60 Hz
gaussmeter but found magnetic fields of only 1-2 mG. He said that he
had only felt the vibration in two rooms, but that the sensation was
distinctive and unusual.

In being described as somewhere between a noise and a vibration,
the phenomenon at Hill’s home is similar to the “Taos hum,” which was
investigated in 1993 by scientists from the University of New Mexico,
Sandia National Laboratories, Los Alamos National Labs and Phillips
Lab at Kirtland Air Force Base, all in New Mexico (see MWN, M/J93
and N/D93). Researchers failed to find any acoustic, electromagnetic
or seismic source for the hum. In 1993, Rep. Bill Richardson (D-NM)—
recently nominated by President Clinton to be the U.S. ambassador to
the United Nations—charged that some Department of Defense project
was the most likely cause of the Taos hum.

Hudson Valley Woman Alarmed

In upstate New York, Diana Novosel has filed a complaint with the
state Public Service Commission alleging that a nearby cellular phone
tower is interfering with her home security system. The alarm has often
gone off for no apparent reason, and an alarm company technician told
Novosel that the problem was caused by the tower.

But, in October, a technician from Hudson Valley Cellular, which
operates the tower on behalf of NYNEX, was unable to trigger the alarm
with any of a series of test calls transmitted through the tower. “We
saw no connection,” Hudson Valley Cellular’s general manager, Peter
Mercer, told Microwave News, pointing out that the tower transmits in
the 800-900 MHz range, while the alarm system operates at 40.6 MHz.

Mercer said that although Novosel’s house is in a “completely ru-
ral” area in Columbia County, it is in a very complex RF environment:
“On the same property as our tower, there’s a guy who operates a pag-
ing company and who is also an avid ham radio operator. Also, Novosel’s
home is a few hundred yards from the New York State Thruway, where
you’ve got the trucks with their two-way radios.” Finally, he noted, the
alarm system operates at close to the 46-48 MHz band used by many
cordless phones. Asked whether Hudson Valley Cellular transmissions
could generate a subharmonic or a modulated signal that might trigger
the alarm system, Mercer said, “It seems highly unlikely—unless that
alarm is really bad and has no filters on it at all.”

Mercer said that his company was more than willing to do further
testing jointly with the alarm company, adding, “The whole RF issue
and tower siting is very sensitive, so when someone has a problem we
try to respond as thoroughly as we can.” However, he said that so far
the alarm firm has not made anyone available.

Novosel confirmed this and expressed her frustration with the situ-
ation: “I’m willing to open up my home to anyone who can help. I just
want my security system to work, and to know that there’s not a prob-
lem with exposure to microwaves.” She said that her migraine head-
aches had become worse in this period and that her 12-year-old son had
started having migraines for the first time. “I don’t know that they’re
linked,” she said, “but I am concerned.”

Wireless Transmissions Blamed for Mysterious Problems
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FCC Delays RF/MW Safety
Rules for Towers, Not Phones

Antennas for radio and TV broadcast, cellular towers and
other fixed transmitters will not have to comply with the new
RF/MW guidelines of the Federal Communications Commis-
sion (FCC) until September 1, 1997. A delay had been requested
by the Cellular Telecommunications Industry Association
(CTIA), National Association of Broadcasters (NAB), Personal
Communications Industry Association (PCIA) and seven wire-
less service providers, and was granted in a unanimous FCC
order on December 23.

“We do not concur with petitioners who suggest that grant-
ing any extension of the transition period will have significant ad-
verse effects on public health,” the commission stated in its rul-
ing. The request for a delay had been opposed by several citizens’
groups, including the Brooklyn Green Party and the New York-
based Cellular Phone Taskforce (see MWN, S/O96; also p.8).

Hand-held telephones are not affected by the postponement.
All cellular phones have in theory been subject to the new limits
since they were adopted on August 1, 1996, and personal com-
munications services (PCS) phones even before that. But the
commission has been vague about how to show that phones are
in compliance (see MWN, J/A96). At an FCC-sponsored meet-
ing on February 4, researchers will discuss the best way to mea-
sure the energy that users absorb from a cellular phone.

This ‘invitation-only’ session is limited to those doing tech-
nical work in cellular phone dosimetry, said Dr. Robert Cleve-
land of the FCC’s Office of Engineering & Technology (OET)
in Washington. “We want to begin to get some consensus on
what kind of protocols to use” in measuring specific absorption
rates (SARs), Cleveland told Microwave News.

The draft of a technical bulletin on the new RF/MW rules,
which the OET is circulating for comment, states only that com-
pliance “can be demonstrated by either laboratory measurement
techniques or by computational modeling.” But Cleveland said
that the February 4 meeting would try to get more specific, and
would probably influence the bulletin’s final form.

The technical bulletin, known as OET-65, was originally sched-

uled for release last November but should now be ready in March,
according to Cleveland. “It won’t be issued until the commis-
sion responds to all the issues raised in last fall’s petitions for re-
consideration of the new rules,” he explained. “The December
23 order only dealt with the extension. A second order, dealing with
the other issues, is expected out after mid-February.” He added
that OET-65 would probably come out a couple of weeks later.

Industry groups often cited the delay in OET-65 in their re-
quests for an extension of the fixed transmitter rules, and almost
all had asked that the extension run until one year after the bulle-
tin’s release. “We would like to have seen the effective date pushed
back farther,” PCIA spokesperson Sheldon Moss said in an in-
terview, “but we’re pleased that it’s been extended.” Moss said
that the FCC has shown itself to be “flexible and open-minded.”

The delay in implementing the antenna regulations does not
affect the ban on state and local RF/MW radiation rules. Cleve-
land noted that the telecom act’s preemption of state and local
safety rules became effective when the act was signed into law
in February 1996. Until the new rules take effect on September
1, Cleveland explained, most transmitters will continue to fall
under the RF/MW standard adopted by the FCC in 1985—the
1982 ANSI standard. An exception is PCS antennas, which were
made subject to the 1992 ANSI/IEEE standard in a 1994 com-
mission decision.

Court Says “No Evidence” for
Cell Phone Brain Tumor Lawsuit

A lawsuit charging that a Motorola cellular phone was re-
sponsible for a Georgia man’s brain cancer has been dismissed
by the state Court of Appeals. The November 25 decision held
that Richard Ward did not have enough supporting evidence to
warrant taking the case to a jury.

In response to Motorola’s motion for dismissal, Ward’s law-
yer had submitted affidavits from two expert witnesses, Drs. An-
drew Marino of Louisiana State University Medical Center in
Shreveport and David Perlmutter, a neurologist at the Naples Re-
habilitation Center in Naples, FL. But the three-judge panel ob-
jected that neither affidavit “explained a mechanism by which
an electromagnetic field can cause cancer, set out any statistical
correlation between EMF exposure and cancer, or otherwise ex-
plained how [each expert] reached his conclusion.”

But even if such explanations had been provided, it would
not have satisfied the court. The decision noted that Georgia courts
had “recently considered another case in which it was alleged
that EMFs caused cancer”—the Jordan power line–cancer case.
The latest ruling in Jordan held that “the scientific evidence re-
garding whether EMFs cause harm of any kind is inconclusive,”
and the Court of Appeals ruled that this alone was reason enough
to dismiss Ward’s cellular phone lawsuit. Neither the appeal briefs
nor the decision drew any clear distinction between power line
EMFs and RF/MW radiation. (For other reasons, the appellate
decision in Jordan set aside a jury verdict in favor of the utilities
and ordered a retrial; see MWN, J/F96.)

“The decision was very ill reasoned,” said Ward’s lawyer, Wil-
liam Gray of Dennis, Corry, Porter & Gray in Atlanta. “There’s
no contention that Marino and Perlmutter weren’t qualified. These

EC Plan for Wireless Research
The European Commission (EC) Expert Group on health

effects of wireless phones has called for a five-year research
program with a budget of 23.8 million Ecus—over 20 mil-
lion U.S. dollars (see MWN, S/O95 and N/D95). Of this,
about two-thirds would be spent on biological studies, and
the rest on epidemiology.

The group’s chair, Dr. Alastair McKinlay of the U.K.’s
National Radiological Protection Board, has stressed the
importance of independence from industry influence (see
p.15). Leo Koolen, at the EC’s headquarters in Brussels,
Belgium, told Microwave News that the EC would respond
to the expert group’s report by the spring.

For reasons that remain unclear, the EC has been slow to
release the report to the public.
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expected. At greater distances from the tower, the leukemia rate
declined steadily, until it reached background levels some eight
kilometers away.

The London team did not make any RF/MW measurements,
relying instead on a survey by the BBC, which showed that radia-
tion levels generally declined with distance from the transmitter.
The maximum radiation level found was 1.3 µW/cm2 for TV,
and 5.7 µW/cm2 for FM, signals at a distance of 2.5 meters above
the ground. Due to reflections from buildings and the ground,
they found that, “There was considerable variability between
different measurement points at any one distance from the trans-
mitter,” according to Dolk.

Dolk’s study was prompted by reports of a cluster of leuke-
mia and lymphoma cases near the tower (see MWN, S/O92). Dr.
Mark Payne, a medical doctor in Birmingham who uncovered
the cases years ago, told Microwave News: “I think my findings
have been vindicated.”

In an effort to put the Sutton Coldfield findings into perspec-
tive, Dolk also investigated the leukemia rates near 20 other an-
tenna sites in the U.K. This study yielded results that were much
less clear. They “at most give no more than very weak support to
the Sutton Coldfield findings,” Dolk wrote in a second paper
published in the same issue of the AJE.

Meanwhile, an Australian study indicating a greater risk of
leukemia among children living near four TV stations located on
three broadcasting towers in Sydney has been published in the
Medical Journal of Australia (see MWN, N/D95).

Dr. Bruce Hocking, an occupational medicine consultant based
in Melbourne and the former chief medical officer at Australia
Telecom (now called Telstra) reported that children living within
four kilometers of the towers had a 50% greater incidence of
leukemia and more than twice the expected mortality rate due to
leukemia. For children and adults combined, there was a 25%
increased incidence of leukemia. All three of these results are
statistically significant.

Hocking’s calculations showed that the maximum RF/MW
power level from the TV stations near the three towers was 8
µW/cm2 and declined to 0.2 µW/cm2 at a distance of four kilo-
meters. He did not make any actual measurements.

The U.K. and Australian studies add to a patchwork of previ-
ous work that points to a leukemia risk from broadcast radiation:

• In 1982, Dr. William Morton of the Oregon Health Sciences
University in Portland found higher rates of leukemia and breast
cancer near broadcast towers in Portland (see MWN, J/F82).
• Five years later, Dr. Bruce Anderson and Alden Henderson of
the Hawaii Department of Health reported “significantly higher”
leukemia rates in areas with broadcast towers in Honolulu as com-
pared to areas without towers (see MWN, M/J87).
• Clusters of leukemia have also been reported next to two differ-
ent U.S. Navy communications installations, one in Lualualei, Ha-
waii, and one in Thurso, Scotland (see MWN, M/J87 and S/O92).

In addition, two epidemiological studies of those who are
exposed to RF/MW radiation show higher rates of leukemia:

• Dr. Stanislaw Szmigielski of the Center for Radiobiology and
Radiation Safety in Warsaw, Poland, found that military person-
nel exposed to RF/MW radiation had higher rates of leukemia
and lymphoma. For younger soldiers, the risks reached over eight
times that expected and are highly significant (see MWN, M/J95).
• Dr. Samuel Milham Jr. reported a significant excess mortality
rate due to acute myeloid leukemia, multiple myeloma and cer-

New Focus on Broadcast Radiation  (continued from p.1)
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guys could easily have explained their views on the scientific mech-
anism. But this decision makes the court act as the gatekeeper of
scientific debate, and there’s no precedent for that in Georgia.”

The concept of the judge as “gatekeeper” of scientific evi-
dence was central to the U.S. Supreme Court’s Daubert deci-
sion, which was cited in the dismissal of David Reynard’s origi-
nal cellular phone lawsuit in federal court in Florida (see MWN,
M/J95, S/O95 and M/J96). But Daubert is not part of Georgia
law, and Motorola’s brief made a point of stating that Daubert
was not part of its argument.

“We think the Ward dismissal is a significant and important
decision,” said Motorola spokesperson Norman Sandler, “and
we welcome the court’s ruling.” Sandler told Microwave News

that the Ward ruling confirms the message of Reynard: “We now
have two cases that have been dismissed because they failed to
submit enough credible scientific evidence to even move forward
to trial. This exposes the hollowness of the claims advanced by
these cases and others like them.”

“It’ll be unfortunate if one of these cases doesn’t reach the point
where it can educate a lot more people,” commented Gray. “This
is a very politically charged piece of litigation—probably even
more so than tobacco, because of the level of public ignorance.”

In late December, Gray asked the Georgia Supreme Court to
consider an appeal. At press time, the state’s high court had not
yet responded. “If it’s denied,” said Gray, “it’ll be difficult to go
any further.”
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tain types of lymphoma among amateur radio operators (see MWN,
N/D87 and J/F89).

“There are so many smoking guns linking RF to cancer that
it’s high time that somebody took a systematic look at the subject,”
Milham said in an interview from his office in Olympia, WA.

Dr. Ray Cartwright of the University of Leeds, U.K., took a
more cautious position. In a commentary accompanying Hock-
ing’s paper, he noted that while there is now some support for a
link between RF/MW and leukemia, a “more complete knowl-
edge of the causes of childhood leukemia is essential in order to
go down the road from association to causation. In that regard
we have taken only the first few steps of a very long journey.”

U.K. Advisory Panels Discount Cancer Risk

Radiation officials in the U.K. argued that the 20-tower study
negated the Birmingham results and that there was no RF/MW
cancer risk. In fact, they concluded that the issue was closed.

“Overall these data do not indicate that residence close to a
radio/TV transmitting mast is associated with an increased risk
of leukemia,” read a statement from the Committee on the Medi-
cal Aspects of Radiation in the Environment (COMARE), a long-
standing government advisory panel. The committee found that
there was no need for further epidemiological studies.

Similarly, the U.K.’s National Radiological Protection Board
(NRPB) in Chilton stated that, “The results of these studies pro-
vide no justification for further epidemiological studies around
such sites, nor do they have implications for the siting of exist-
ing or new transmitters.”

To buttress their arguments, COMARE and the NRPB noted
that in the 20-tower study the incidence of non-Hodgkin’s
lymphoma (NHL) increased with distance from the towers. “Such
opposing trends clearly do not demonstrate a pattern that would
be consistent with a particular effect produced by the Sutton
Coldfield transmitter,” COMARE said.

“The apparently opposing trends with distance for leukemia

“MICROWAVE NEWS” FLASHBACK

magnetic pulse simulator could cause EMI to ships’ electronics,
forcing Baltimore’s port to close for 20 days a year, and could
also interfere with a nearby nuclear power plant.

• Writing in the American Journal of Epidemiology, Dr. Richard
Stevens suggests that EMFs and/or light-at-night may be respon-
sible for increased breast cancer rates in industrial countries.

Years 5 Ago

• Eight people living near Patrick Air Force Base, FL—seven with-
in 400 yards of an air traffic control radar—between 1967 and
1983 are diagnosed with Hodgkin’s disease, according to a study
by the state’s Department of Health and Rehabilitative Services.

• Two brain cancer victims from the same street in Guilford, CT—
whose stories were reported by the New Yorker’s Paul Brodeur—
sue Connecticut Light and Power. They charge that EMFs from
power lines and from a substation caused their tumors.

• Wisconsin’s Public Service Commission orders state electric util-
ities to use technology that minimizes EMF emissions.

Years 15 Ago

• A U.S. District Court judge in Los Angeles dismisses a charge
brought against the government by Marine Sergeant George Watson,
who claimed that his exposure to RF/MW radiation at the U.S. Em-
bassy in Moscow caused his son’s birth defect.

• Dr. William Morton of the University of Oregon reports a signifi-
cant association between extremely low levels of RF/MW radiation—
possibly from TV towers—and lymphatic leukemia, adenocarcinoma
of the uterus and breast cancer among Portland, OR, residents.

Years 10 Ago

• Dr. Stanislaw Szmigielski of the Center for Radiobiology and
Radioprotection in Warsaw, Poland, releases preliminary results of a
five-year study indicating a link between RF/MW radiation and can-
cer—especially leukemia and lymphatic cancers.

• Maryland officials protest the U.S. Navy’s decision to site the
EMPRESS II on the Chesapeake Bay, contending that the electro-

and NHL imply that the decreasing trend in leukemia risk with
increasing distance may be due to chance,” Dr. Alastair McKinlay,
the head of the NRPB’s non-ionizing radiation department, told
Microwave News.

Most of the leukemia cases included in the 20-tower study
were near a single tower at Crystal Palace in South London, which
has nearly the same power output as Sutton Coldfield (4 MW),
but which does not include a high-power FM transmitter. Dolk
counted 62 adults with leukemia within two kilometers of the Crys-
tal Palace tower, but only 17 cases at the same distance from the
19 other towers. Most of the towers are in sparsely populated areas.

Dolk did not observe the same decline in leukemia risk with
distance from the Crystal Palace tower. But, when she catego-
rized those towers which had either FM transmitters of greater
than 250 kW or similarly powerful FM antennas and TV anten-
nas, she found, in each case, a significant decrease in risk of leu-
kemia with distance from the towers.

Because of the small number of cases, these relationships are
not sturdy. “No clear interpretation seems possible as to whether
the overall decline in risk with distance is associated specifically
with TV or FM transmission or a combination of the two,” Dolk
wrote in the AJE. “The results in the second paper do not point
strongly to an effect of transmission...and certainly not to differ-
ences between frequencies,” she told Microwave News.

The two U.K. studies, which were released on Christmas Eve,
attracted little attention from the British press. Indeed, Graham
Brown, a BBC spokesperson, said in an interview that he had not
even been contacted about the study.

The Australian study garnered much more attention—at least
partly due to the intense controversy over the siting of cellular
phone towers across the country and because the Australian gov-
ernment is considering relaxing its own RF/MW standards.

Hocking told the Sydney Morning Herald (December 10)
that, “The research does not prove that radiofrequency caused
the leukemia, but it does not reassure that mobile phone base
stations are harmless.”

New Focus on Broadcast Radiation
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FROM THE FIELD
Motorola, Microwaves and DNA Breaks:

“War-Gaming” the Lai-Singh Experiments
The following documents, recently obtained by Microwave News, provide a rare behind-the-scenes glimpse of how a large corporation re-

sponds to the results of scientific research. On December 13, 1994, Norman Sandler of Motorola’s corporate communications department sent two
memos to Michael Kehs of the Burson-Marsteller public relations firm in Washington. Sandler discussed how to respond to findings by Drs. Henry Lai
and Narendra Singh of the University of Washington, Seattle, and enclosed an eight-page draft of an internal strategy paper on the Lai-Singh work.

Lai and Singh had found an increase in single-strand DNA breaks in the brain cells of rats after a single two-hour exposure to 2.45 GHz micro-
waves, at power levels considered safe according to current exposure standards. These results had not yet been published, but—as Motorola’s strat-
egy paper noted—they were about to be reported by Microwave News (see MWN, N/D94; also J/F95, M/A95, J/A95, N/D95, J/F96 and M/J96).

Below are the full text of one of the memos and excerpts from the internal strategy paper, which Sandler and Kehs were editing. “Rusty,” re-
ferred to in the memo, is Albert R. Brashear, a Motorola corporate vice president and director of corporate communications. Bob Weisshappel is
an executive vice president, and manager of Motorola’s Cellular Subscriber Group.

MEMORANDUM

To: Michael Kehs Date: December 13, 1994
From: Norm Sandler Re: Revision of Lai-Singh Materials

Rusty just had an animated telephone conversation with Bob
Weisshappel, who was as insistent as ever about the prominent inclu-
sion of the frequency differentiation argument in our materials. He also
was adamant that we have a forceful one- or two-sentence portion of
our standby statement that puts a damper on speculation arising from
this research, as best we can.

I tried to do that in the latest proposed revision of the standby state-
ment, but offer this new, somewhat strengthened version of the second
paragraph for consideration:

“While this work raises some interesting questions about possible
biological effects, it is our understanding that there are too many uncer-
tainties—related to the methodology employed, the findings that have
been reported and the science that underlies them—to draw any conclu-
sions about its significance at this time. Without additional work in this
field, there is absolutely no basis to determine whether the researchers
found what they report finding—or that the results have anything at all
to do with DNA damage or health risks, especially at the frequencies
and power levels of wireless communication devices.”

In discussing the frequency differentiation issue, we should be able
to say that Lai-Singh and Sarkar1: • Were not conducted at cellular
frequencies, so are of questionable relevance; • Run counter even to
other studies performed at 2450 MHz, raising possible questions about
the findings.

I can accept that as a logical way to raise and defend the frequency
differentiation argument. Where I think we differ is in the prominence
it should be given in our public statement(s). Maybe the construction
proposed above, which hits the frequency/power level issue right off
the bat without making a federal case out of it, will suffice.

I’m off to Dallas, but obviously am reachable if necessary. I’m hop-
ing we can get this document revision out of the way and return to more
pressing matters (at least in terms of long-term priorities). I think we
have sufficiently war-gamed the Lai-Singh issue, assuming SAG2 and
CTIA3 have done their homework. We may want to run this by George
Carlo4 and fill him in on the contacts we’ve made.

•     •     •
Excerpts from

Confidential Working Draft #3 — 12/13/94
Developments in Radiofrequency/DNA Research: Position Paper

Question and Response
How can Motorola downplay the significance of the Lai study when
one of your own expert consultants is on record telling Microwave
News that the results—if replicated—could throw previous notions of

RF safety into question?
It is not a question of downplaying the significance of the Lai study.

In his comments to Microwave News, Dr. Sheppard5 raised the key
question: Can this experiment be replicated and interpreted? We will
have to wait and see. Until the results of follow-up studies are in, any
conclusions about the significance of this study are pure speculation.

There is another reason to caution against jumping to drastic conclu-
sions—the hypothesis doesn’t square with human experience. If cellu-
lar radio signals could cause DNA damage, we would expect to see in-
creased cancer rates among people exposed to RF energy. But there is
no evidence to suggest this is the case.

What studies can you cite to prove RF energy doesn’t affect DNA?
We have identified at least 18 published studies of animal and cell

cultures exposed to electromagnetic fields (microwave frequencies, RF
and ELF) that show no effect on DNA.

Action Planned
In addition to the response materials already prepared by the SAG

(see attached copies), we will work with the SAG to identify appropri-
ate experts to comment in general on the science of DNA research, in
addition to any experts SAG may be able to recommend to publicly
comment on one or both of these particular studies.

Media Strategy
It is not in the interest of Motorola to be out in front on this issue

because the implications of this research—if any—are industrywide.
Therefore, we suggest that the SAG be the primary media contact fol-
lowed by the CTIA. It is critically important that third-party genetic
experts, including respected authorities with no specific background in
RF, be identified to speak on the following issues:
•  Problems with the Lai-Singh and Sarkar studies.
•  The health implications of DNA single-strand breaks.

We do not believe that Motorola should put anyone on camera. We
must limit our corporate visibility and defer complex scientific issues
to credible, qualified scientific experts. We have developed a list of
independent experts in this field and are in the process of recruiting
individuals willing and able to reassure the public on these matters.
SAG will be prepared to release Munro6-Carlo memos, which touch
on key points made in this material.

1. Dr. Soma Sarkar of the Institute of Nuclear Medicine and Allied Sciences in
New Delhi, India, who had published related findings earlier in the year.
2. The Scientific Advisory Group, now known as Wireless Technology Re-
search (WTR), based in Washington, DC.
3. Cellular Telecommunications Industry Association, based in Washington, DC.
4. Dr. George Carlo, chair of the SAG/WTR.
5. Dr. Asher Sheppard, a consultant based in Redlands, CA.
6. Dr. Ian Munro of CanTox in Mississauga, Canada, one of the three members
of the SAG/WTR.
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U.S. Air Force Looks to the Battlefields of the Future:
Electromagnetic Fields That Might “Boggle the Mind”

In November 1994, the Secretary of the Air Force, Dr. Sheila Widnall, asked the Air Force’s Scientific Advisory Board (SAB) to identify those
technologies that will guarantee the air and space superiority of the U.S. in the 21st century. A number of meetings were held in the first half of
1995, resulting in the publication the following year of 15 volumes under the general title New World Vistas: Air and Space Power for the 21st
Century.

The volume on directed energy weapons notes that, “U.S. R&D laboratories have made progress in the development of several key HPM [high-
power microwave] weapon components, pointing toward an operational capability of such weapons in ten to twenty years.” Several sections of the
Directed Energy Volume, including “RF Gunship” and “Computers and HPM,” consist of only the section title and the following sentence: “This
section is included in the classified appendix.” A 16th volume, containing these and other classified materials, is not generally available.

Dr. Gene McCall, the director of the SAB, also asked all those who participated in the project “to write an anonymous, 1,000-word (or less)
essay which looks 50 years out into the future.” He encouraged them to “stretch” their minds. “Don’t be afraid to go ‘way out’ in your forecast,”
he told them. The purpose of these essays, as the introduction to the resulting collection (the Ancillary volume) points out, is to generate “a moment
of brilliance” which will one day “trigger a breakthrough.” Reprinted below is an excerpt from one essay, “Biological Process Control.”

Each of the volumes begins with the following disclaimer: “This report is a forecast of a potential future for the Air Force. This forecast does
not necessarily imply future officially sanctioned programs, planning or policy.”

To order copies of New World Vistas, contact: Jerry Jekielek, AF/SB, 1180 Air Force Pentagon, Washington, DC 20330, (703) 697-4811, Fax:
(703) 693-6262, E-mail: <jekielekg@af.pentagon.mil>.

For more on EMFs and HPM for mind-control and other weapons applications, see MWN, J/F87, N/D93, J/F96 and S/O96.

Looking 50 years into the future is extremely easy and, at the same
time, exceedingly difficult. Easy, since I will not be around to catch the
flak for being very wrong. Difficult, since it is really presumptuous to
pretend that you have the vision to see the future. Nonetheless, you
asked for it and here goes.

As we look forward to the future, it seems likely that this nation
will be involved in multiple conflicts where our military forces increas-
ingly will be placed in situations where the application of the full force
capabilities of our military might cannot be applied. We will be in-
volved intimately with hostile populations in situations where the ap-
plication of nonlethal force will be the tactical or political preference. It
appears likely that there are a number of physical agents that might
actively, but largely benignly, interact or interfere with biological pro-
cesses in an adversary in a manner that will provide our armed forces
the tools to control these adversaries without extensive loss of life or
property. These physical agents could include acoustic fields, optical
fields, electromagnetic fields and combinations thereof. This paper will
address only the prospect of physical regulation of biological processes
using electromagnetic fields.

The literature regarding the interaction of biological processes with
electromagnetic fields is growing at a rapid rate. Sources are becoming
more available, biomedical instrumentation is improving so that the in-
teractions between biological processes and physical fields can be exam-
ined with fewer artifacts and the principles underlying these interactions
are becoming clearer and more amenable to theoretical prediction.

Prior to the mid-21st century, there will be a virtual explosion of
knowledge in the field of neuroscience. We will have achieved a clear
understanding of how the human brain works, how it really controls the
various functions of the body and how it can be manipulated (both
positively and negatively). One can envision the development of elec-
tromagnetic energy sources, the output of which can be pulsed, shaped
and focused, that can couple with the human body in a fashion that will
allow one to prevent voluntary muscular movements, control emotions
(and thus actions), produce sleep, transmit suggestions, interfere with
both short-term and long-term memory, produce an experience set and
delete an experience set. This will open the door for the development
of some novel capabilities that can be used in armed conflict, in terror-
ist/hostage situations and in training. New weapons that offer the op-
portunity of control of an adversary without resorting to a lethal solu-
tion or to collateral casualties can be developed around this concept.

This would offer significant improvements in the capabilities of our
special operation forces. Initial experimentation should be focused on
the interaction of electromagnetic energy and the neuromuscular junc-
tions involved in voluntary muscle control. Theories need to be devel-
oped, modeled and tested in experimental preparations. Early testing
using in vitro cell cultures of neural networks could provide a focus for
more definitive intact animal testing. If successful, one could envision
a weapon that would render an opponent incapable of taking any mean-
ingful action involving any higher motor skills, (e.g. using weapons,
operating tracking systems). The prospect of a weapon to accomplish
this when targeted against an individual target is reasonable; the pros-
pect of a weapon effective against a massed force would seem to be
more remote. Use of such a device in an enclosed area against multiple
targets (hostage situation) may be more difficult than an individual tar-
get system, but probably feasible.

It would also appear possible to create high fidelity speech in the
human body, raising the possibility of covert suggestion and psycho-
logical direction. When a high power microwave pulse in the GHz
range strikes the human body, a very small temperature perturbation
occurs. This is associated with a sudden expansion of the slightly heated
tissue. This expansion is fast enough to produce an acoustic wave. If a
pulse stream is used, it should be possible to create an internal acoustic
field in the 5-15 kHz range, which is audible. Thus it may be possible
to “talk” to selected adversaries in a fashion that would be most dis-
turbing to them.

In comparison to the discussion in the paragraphs above, the con-
cept of imprinting an experience set is highly speculative, but nonethe-
less, highly exciting. Modern electromagnetic scattering theory raises
the prospect that ultrashort pulse scattering through the human brain
can result in reflected signals that can be used to construct a reliable
estimate of the degree of central nervous system arousal. The concept
behind this “remote EEG” is to scatter off of action potentials or en-
sembles of action potentials in major central nervous system tracts.
Assuming we will understand how our skills are imprinted and recalled,
it might be possible to take this concept one step further and duplicate
the experience set in another individual. The prospect of providing a
“been there-done that” knowledge base could provide a revolutionary
change in our approach to specialized training. How this can be done
or even if it can be done are significant unknowns. The impact of suc-
cess would boggle the mind!

FROM THE FIELD
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Clippings from All Over

Bob-o-links Sing Off-Key
The scientist Robert Adair
has knowledge of physics to spare.
He can wow one and all
about a bat and a ball,
but his biology leaves us in despair.

From baseball, the national sport,
to a role as a friend of the court.
I suggest that blind Justice
would do well to trust us.
Biology’s not simple like tort.

There’s another old Bob on the scene,
whose biology is even more lean.
This Bob is called Park,
and he’s more in the dark,
and temperamentally far less serene.

These Bobs, like Ernie and Bert,
make comments that often divert.
Though with words Bobs are agile,
their biology is fragile,
and the truth they often pervert.

I wish Bobs would give it a rest,
and do what they surely do best.
No need for apology,
for not knowing biology,
in physics there is no contest.

“Washington is like a dead mackerel on the beach—it shines and it
stinks.”

—Joseph Dear, outgoing administrator of the Occupational Safety
and Health Administration, quoted by Cindy Loose in “What So
Proudly They Served,” Washington Post, p.A1, January 16, 1997

Clearly it would be both arrogant and rash of physicists to argue that
because we have not yet been able to think of a possible physical mecha-
nism, it is impossible for there to be an effect.

—Drs. John Swanson, David Renew and Nigel Wilkinson,
members of the EMF Team at the National Grid Co.’s

Technology and Science Division Laboratories in Leatherhead, U.K.,
“Power Lines and Health,” Physics World (U.K.), p.33, November 1996

The bottom line is that we need more objective information about EMFs
and the public’s health. As utility workers, we deserve to know the truth
about EMF exposure.

—Hal Nixon, safety director at the Utility Workers Union of
America (UWUA) Local 223, AFL-CIO in Dearborn, MI,

“Safety Update: What Is the Truth About EMF Exposure?”
UWUA Local 223 Annunciator, p.8, December 1996

THE NRC REPORT CONFIRMS DEGENERATIVE

SPINE DISEASE ATTACKS EMF SCIENTISTS

—Headline from cover story in Network News, newsletter of the
EMR Alliance (based in New York City), Fall /Winter 1996-97

We are here faced with a situation familiar to the clinician looking at two
X-ray views, one showing a suspicious lesion and another not. Is the dif-
ference due to artifact, masking of the lesion or quality of the film? The
discrepancies in the magnetic field work are not likely to be resolved
by yet more epidemiological observation in search of a biological mecha-
nism. If we had a replicable laboratory mechanism for carcinogenesis
operating at the field intensities of 50/60 Hz transmission and distribu-
tion lines...many doubters might be converted.

—Dr. David Ozonoff, Boston University School of Public Health,
“Commentary: Fields of Controversy,”

The Lancet (U.K.), 349, p.74, January 11, 1997

A fundamental requirement of the funding mechanism is that industry
and other funding bodies should be provided with the opportunity to
contribute funding and materials in kind to the research program but
should neither have, nor be seen to have, any influence over the choice
of research studies funded, the conduct or the outcome of such studies
or the publication of the results.

—Dr. Alastair McKinlay of the U.K.’s NRPB, “Possible Health Effects
Related to the Use of Radiotelephones: Recommendations of a

 European Commission Expert Group,” presented at the International
 Seminar on Biological Effects of Nonthermal Pulsed and Amplitude-

Modulated RF Electromagnetic Fields and Related Health Hazards,
Munich, Germany, November 20-22, 1996 (see p.10)

It is intriguing to speculate to what extent...stochastic resonance [is]
widely exploited in biological systems to detect weak signals. This re-
mains an open question....

—Drs. P. Jung and K. Wiesenfeld, Georgia Institute of Technology, Atlanta,
“Too Quiet To Hear a Whisper: Add Some Noise, and Many Dynamic

Systems Respond to Weak Signals More Strongly...”
 Nature, 385, p.291, January 23, 1997

The most subtle but poisonous effect of Bad Information is the decline
of intelligent conversation. It used to be that you couldn’t talk about
religion and politics, but now you can’t talk about religion, politics,
UFOs, phonics, nutrition, the Kennedy assassination, O.J. Simpson,
Shakespeare’s true identity, proper child-rearing techniques, the signif-
icance of birth order and whether power lines give you cancer.

— Joel Achenbach, “Reality Check: You Can’t Believe
Everything You Read. But You’d Better Believe This,”

Washington Post, p.C18, December 4, 1996

“If you believe in God, Iridium is God manifesting himself through us.”

— Raymond Leopold, chief technical officer of Iridium, Motorola’s
satellite-based wireless phone system, quoted by Quentin Hardy in

“How a Wife’s Question Led Motorola To Chase Global Cell Phone
Plan,” Wall Street Journal, p.A1, December 16, 1996

[W]hen the meeting was over and everyone had gone home, I was left
feeling slightly disappointed and just a little frustrated. A few extra
pieces of the jigsaw had been obtained, and although some parts were
beginning to coalesce, the overall pattern remained as elusive as ever,
tantalizingly out of reach.

—Dr. Zenon Sienkiewicz, a senior scientific officer at the U.K.’s
National Radiological Protection Board (NRPB), “Plus Ça Change”

(a report on the June 1996 Bioelectromagnetics Society meeting),
Radiological Protection Bulletin (U.K.), p. 43, December 1996

FROM THE FIELD

We received the above poem from Dr. Martin Blank of Columbia
University in New York City. Blank is the president-elect of the
Bioelectromagnetics Society. He will take over as president in June.
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1997 Conference Calendar (Part II)

Web site addresses are in italics.

February 22-26: 6th International Symposium on Environmental Concerns
in Rights-of-Way Management, Hilton Hotel, New Orleans, LA. Contact:
Randy Williams, Environmental Management Energy Services Inc., L-ENT-5D,
PO Box 61000, New Orleans, LA 70161, (504) 576-6274, Fax: (504) 576-4536.

March 3-5: Wireless ’97, Moscone Convention Center, San Francisco, CA.
Contact: Cellular Telecommunications Industry Association, 1250 Connecticut
Ave., NW, Washington, DC 20036, (202) 785-2842 or (800) 463-4088, Fax:
(202) 785-0721, <www.wireless97.com>.

April 10-11: Medical Applications of Microwave and Radiofrequency Fields
Meeting, Hammersmith Hospital, London, U.K. Contact: Dr. Alan Preece, Medi-
cal Physics University Research Centre, University of Bristol, Horfield Rd.,
Bristol BS2 8ED, U.K., (44+117) 928-2469, Fax: (44+117) 928-2470, E-mail:
<a.w.preece@bristol.ac.uk>.

April 17-18: 5th Nordic Workshop on the Biological Effects of Low Fre-
quency Electromagnetic Fields, Norwegian University of Science and Tech-
nology, Trondheim. Contact: Gunnhild Oftedal, Telenor HMS-Tjeneste Midt-
Norge, N-7005 Trondheim, Norway, (47+73) 54.35.72, Fax: (47+73) 54.33.40,
E-mail: <gunnhild.oftedal@trondheim.midtnorge.telenor.no>.

May 17-23: 1997 American Industrial Hygiene Conference & Exposition
(AIHCE), Dallas, TX. Contact: AIHCE, 2700 Prosperity Ave., Suite 250,
Fairfax, VA 22031, (703) 849-8888, Fax: (703) 207-3561, <www.aiha.org>.

May 19-21: IEEE Instrumentation and Measurement Technology Confer-
ence (IMTC/97), Château Laurier Hotel, Ottawa, ONT, Canada. Contact: Prof.
Wojtek Bok, IMTC/97 Conference Chair, University of Québec at Hull, P.O.
Box 1250, Suite B, Hull, PQ J8X 3X7, Canada, (819) 773-1623, Fax: (819)
773-1683, E-mail: <bok@uqah.uquebec.ca>.

June 4-5: ICNIRP Symposium on the Biological Effects of Static and ELF
Electric and Magnetic Fields and Related Health Risks, Bologna, Italy. Con-
tact: R. Matthes, Institut für Strahlenhygiene, Bundesamt für Strahlenschutz,
Ingolstaedter Landstrasse 1, D-85764 Oberschleissheim, Germany, (49+89)
31603-288, Fax: (49+89) 31603-289, E-mail: <matthes@bfs.de>, <www.sz.
shuttle.de/dm1001/icnirp.htm>.

June 7-11: 32nd Annual Meeting and Exposition of the Association for the
Advancement of Medical Instrumentation (AAMI), Sheraton Hotel, Wash-
ington, DC. Contact: AAMI Education and Conferences Dept., 3330 Washing-
ton Blvd. Suite 400, Arlington, VA 22201, (703) 525-4890, Fax: (703) 276-0793.

June 8-13: 2nd World Congress for Electricity and Magnetism in Biology
and Medicine, Meeting of the BEMS, BES, SPRBM and EBEA, Bologna,
Italy. Contact: Dr. William Wisecup, W/L Associates Ltd., 7519 Ridge Rd.,
Frederick, MD 21702, (301) 663-4252, Fax: (301) 371-8955, E-mail:
<75230.1222@compuserve.com>.

June 11-13: International Conference on Consumer Electronics, Westin Hotel
O’Hare, Rosemont, IL. Contact: Diane Williams, 67 Raspberry Patch Dr., Roch-
ester, NY 14612, (716) 392-3862, Fax: (716) 392-4397, E-mail: <d.williams@
ieee.org>, <www.ieee.org/ce/icce97/>.

June 12-14: 30th Annual Conference of the Society for Epidemiologic Re-
search (SER), Convention Center, Edmonton, ALB, Canada. Contact: Sandy
Adams, SER, 111 Market Pl., Suite 840, Baltimore, MD 21202, (410) 223-1626,
Fax: (410) 223-1620, E-mail: <sadams@phnet.sph.jhu.edu>, <www.sph.jhu.
edu/pubs/jepi>.

June 23-24: Cellular Phones: Is There a Health Risk?, Watergate Hotel, Wash-
ington, DC. Contact: Lara Timmerman, International Business Communica-
tions, 225 Turnpike Rd., Southboro, MA 01772, (508) 481-6400, ext.456, Fax:
(508) 481-4473, E-mail: <ltimmerman@ibcusa.com>.

June 29-July 3: 42nd Annual Meeting of the Health Physics Society (HPS),
San Antonio, TX. Contact: HPS, 1313 Dolley Madison Blvd., Suite 402,
McLean, VA 22101, (703) 790-1745, Fax: (703) 790-2672, E-mail:
<hpsburkmgt@aol.com>.

July 13-17: 1st World Conference on Breast Cancer, Kingston, ONT, Canada.
Contact: Conference Office, 841 Princess St., Kingston, ONT K7L 1G7, Canada,
(613) 549-1118, Fax: (613) 549-1146.

July 14-16: 32nd Microwave Power Symposium, Château Laurier Hotel,
Ottawa, ONT, Canada. Contact: International Microwave Power Institute, 10210
Leatherleaf Ct., Manassas, VA 20111, (703) 257-1415, Fax: (703) 257-0213,
E-mail: <AssnCtr@idsonline.com>.

July 20-24: 1997 IEEE PES Summer Meeting, Berlin, Germany. Contact:
IEEE PES Executive Office, 445 Hoes Lane, PO Box 1331, Piscataway, NJ
08855, (908) 562-3882, Fax: (908) 981-1769, E-mail: <soc.pe@ieee.org>,
<www.ieee.org/power>.

August 4-7: 6th International Symposium on Recent Advances in Micro-
wave Technology, Beijing, China. Contact: Prof. Banmali Rawat, Dept. of Elec-
trical Engineering, University of Nevada, Reno, NV 89557, (702) 784-1457,
Fax: (702) 784-6627, E-mail: <rawat@ee.unr.edu>, <www.cs.unr.edu/~sushil/
isramt.html>.

August 18-22: 1997 IEEE EMC Symposium, Convention Center, Austin, TX.
Contact: Edwin Bronaugh, PO Box 80647, Austin, TX 78708, (512) 258-6687,
Fax: (512) 258-6982, E-mail: <97.emc.symp@emctest.com>, <www.emctest.
com/ieee97/>.

August 25-29: International Symposium on High-Voltage Engineering,
Palais de Congrès, Montréal, PQ, Canada. Contact: Dr. F.A.M. Rizk, JPdL Multi
Management  Inc., 1410 Stanley, Suite 609, Montréal, PQ H3A 1P8, Canada,
(514) 287-1070, Fax: (514) 287-1248, <www.ireq.ca/ish97>.

September 1-3: 10th International Conference on Electromagnetic Compati-
bility, University of Warwick, Coventry, U.K. Contact: IEE, Savoy Pl., Lon-
don WC2R 0BL, U.K., (44+171) 344-5473, Fax: (44+171) 240-8830, E-mail:
<lhudson@iee.org.uk>.

September 8-11: PERM-IT’97: Annual Conference of the Australian Ra-
diation Protection Society, Hilton Hotel, Adelaide, Australia. Contact: Plevin
and Associates, PO Box 54, Burnside, South Australia 5066, (61+8) 8379-8222,
Fax: (61+8) 8379-8177, E-mail: <plevin@camtech.net.au>, <www.camtech.net.
au/~plevin/permit.html>.

September 9-13: Microwave and High Frequency Heating Conference,
Fermo, Italy. Contact: Professor Alberto Breccia, United Institute of Chemical,
Radiochemical and Metallurgic Sciences, University of Bologna, Via S. Donato
15, I-40127 Bologna, Italy, (39+51) 242-052, Fax: (39+51) 249-770.

October 14-16: IEE RADAR ’97, International Conference Center, Edinburgh,
U.K. Contact: IEE, Savoy Pl., London WC2R 0BL, U.K., (44+171) 344-5469,
Fax: (44+171) 240-8830, E-mail: <conference@iee.org.uk>, cite RADAR ’97
in your message.

October 22-23: ICNIRP Symposium on Risk Perception, Risk Communi-
cation and Its Application to EMF Exposure, Vienna, Austria. Contact: R.
Matthes, see June 4 above.

October 26-29: 4th International Symposium on Biologically Closed Elec-
tric Circuits in Biomedicine, Radisson Hotel South, Bloomington, MN. Con-
tact: Dr. George O’Clock Jr., College of Science, Engineering and Technology,
Mankato State University, PO Box 8400, MSU Box 215, Mankato, MN 56002,
(507) 389-1410, Fax: (507) 389-1095, E-mail: <george_oclock@ms1.mankato.
msus.edu>.

October 30-November 2: 19th Annual International Conference of the IEEE/
EMB Society, Chicago Marriott Downtown, Chicago, IL. Contact: Meeting
Management, 2603 Main St., Suite 690, Irvine, CA 92714, (714) 752-8205,
Fax: (714) 752-7444, E-mail: <MeetingMgt@aol.com>, <www.eecs.uic.edu/
~embs97>.

November 2-6: DOE-EPRI Annual Review of Research on Biological Effects
of Electric and Magnetic Fields from the Generation, Delivery and Use of
Electricity, Holiday Inn by the Bay, San Diego, CA. Contact: Dr. William
Wisecup, see June 8 above.

November 11-13: Transmission & Distribution World Expo ’97, World Con-
gress Center, Atlanta, GA. Contact: Michael Eby, Transmission & Distribution
World, 9800 Metcalf Ave., Overland Park, KS 66212, (913) 967-1782, Fax:
(913) 967-1905.

Part I of the conference calendar appeared in our last issue, N/D96.

CONFERENCES
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CLASSIFIEDSUPDATES
CANCER WATCH

Wearing RF Antennas...Going undercover may be even riskier
than previously thought. Three members of an English surveil-
lance unit in Northern Ireland have died of colon cancer in the
last year, prompting concerns over the radio antennas that were
strapped to the skin of their lower backs, according to the U.K.
Sunday Times (January 19). Everything about the unit is top se-
cret, but the Times estimated that it involves about 150 people.
The detectives, who were part of the Royal Ulster Constabulary,
were in their 30s, which is young to develop colon cancer. One
policeman told the Times that, “It is a matter of personal prefer-
ence where you wear the transmitter, but many people do put it
at the small of their backs next to the colon because it is unlikely
that anyone who brushes up against it will notice.”

CELLULAR TELEPHONE INTERFERENCE

Pacemaker Studies Around the World...Dr. Vincenzo Barbaro
of the Istituto Superiore di Sanità in Rome, Italy, examined EMI
from analog phones to pacemakers and discovered—contrary to
other reports—that many phones (10 out of 25) caused interfer-
ence. His report appears in the October 1996 issue of Pacing and
Clinical Electrophysiology (PACE), in a special section on EMI
from cellular phones to cardiac pacemakers and implantable de-
fibrillators. Dr. Werner Irnich of the Justus-Liebig University in
Giessen, Germany, found similar results with analog phones. Ana-
log phones use continuous waves while those of digital models
are pulsed. Irnich explained that, “If there were no pulsing dur-
ing call organization (handshake with the base station before ring-
ing), all mobile phone systems [using CW] would not harm a
patient. In reality, there are broad pulses of varying duration [for]
up to 3.5 seconds, which may influence an implant.” Irnich en-
dorsed a 20 cm separation distance for pacemakers and cellular
phones, comparable to the six inches recommended by the FDA
and WTR in the U.S. (see MWN, N/D96). However, Dr. Andreas
Wilke of Marburg University in Germany concluded that al-
though such EMI “appear[s] to be rare...pacemaker-dependent
patients in particular should avoid the use of cellular phones.”
This advice is stricter than that given in the U.S. This issue of
PACE also includes an overview of current research by Dr. David
Hayes of the Mayo Clinic in Rochester, MN, Dr. Roger Carrillo
of Mt. Sinai Medical Center in Miami and Gretchen Findlay and
Martha Embrey of WTR in Washington, as well as papers by
other researchers in Germany and Australia. Copies can be or-
dered for $30.00 plus shipping from: Futura Publishing, PO Box
418, Armonk, NY 10504, (914) 273-1014, Fax: (914) 273-1015.

PEOPLE

Dr. Ken Joyner, formerly the manager of EMR and Environ-
mental Safety at Telstra’s Research Labs in Australia, has joined
Motorola as the Asia Pacific regional program manager for elec-
tromagnetic energy. He will continue to be based in Australia....Dr.
John Zimbrick has stepped down as the director of the Na-
tional Academy of Sciences’ (NAS) Board on Radiation Effects
Research in Washington to become a professor of radiation bio-
physics in the School of Health Sciences at Purdue University in
West Lafayette, IN. Zimbrick and Dr. Larry Toburen, who left
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Microwave News, July/August 1994

“Digital Cellular Phones Can Disrupt
Implanted Pacemakers”

“Cellular Phones May Affect
Use of Pacemakers”

Wall Street Journal, April 28, 1995

Microwave News, November/December 1995

“Higher Leukemia Rates Among Those
Living Near Australian TV Towers”

“Living Near TV Towers a Leukemia
Risk for Children, Claims Researcher”
Sydney Morning Herald (Australia), December 10, 1996

RESOURCES

RF at-a-Glance...The U.K. National Radiological Protection
Board (NRPB) has issued a pamphlet on Radiowaves, the latest
in its “At-a-Glance” series. The NRPB maintains that the “only
established biological effects” of RF radiation are due to heat-
ing. The current evidence of a link between RF exposure and can-
cer is “weak,” the pamphlet states, adding that “no persuasive
biological mechanism has been established for such an effect.”
The color pamphlet includes pictures of common types of RF
transmitting antennas. Single copies of the pamphlet are avail-
able free from: Press and Public Relations, NRPB, Chilton, Did-
cot, Oxon. OX11 0RQ, U.K., (44+1235) 822744, Fax: (44+1235)
822746, E-mail: <pressoffice@nrpb.org.uk>. Previously, the
NRPB has issued pamphlets on non-ionizing radiation (MWN,
N/D91) and on electricity and EMFs (see MWN, J/F95).

Annotated Bibliography...Marija Hughes has released her third
annotated compendium on EMF and RF/MW radiation health
risks. The first two volumes addressed computer health hazards.
This edition covers the whole range of non-ionizing radiation
issues from 1973 through 1996 and features three different in-
dexes: by author, by subject and by legal citation. It also includes
a glossary. A copy of Computers, Antennas, Cellular Telephones
and Power Lines: Health Hazards is available for $35.00 with a
personal check or $50.00 with an institutional check from:
Hughes Press, 2400 Virginia Ave., NW, Suite C501, Washing-
ton, DC 20037, (202) 293-2686.

the board to be a professor of physics at East Carolina Univer-
sity (see MWN, S/O95), were responsible for the recent NAS-
NRC report on EMFs (see MWN, N/D96)....More changes in
LeBoeuf, Lamb’s EMF legal practice. A few months back, Mark
Warnquist stepped out of the line of fire (see MWN, S/O96);
now Russell Yates has left the firm’s Denver office. Robert
Alessi, the head litigator in LeBoeuf’s Albany, NY, office, is the
new head of the EMF practice. Alessi also serves as the environ-
mental counsel to the New York Power Pool....Dr. Peter Semm
of German Telekom, best known for his work on magnetic sens-
ing and the pineal gland, has taken a leave of absence as associ-
ate editor of Bioelectromagnetics due to a series of health prob-
lems. Dr. Raphael Lee has joined the journal as associate editor,
replacing Dr. Roy Aaron. Lee is the director of the Burn Center
and the Electric Injury Research Program at the University of
Chicago....At the end of 1996, Dr. Jack Lee retired from the
Bonneville Power Administration in Portland, OR. His EMF
responsibilities are now being shared by Deborah Malin in Fish
and Wildlife and Rick Stearns in Transmission Engineering. Lee
said he may do some consulting....James Cunningham has be-
come the president of the Pennsylvania Electric Association in
Harrisburg. Cunningham, previously with LILCO and with the
NY Power Authority, was an early backer of what is now known
as EMF RAPID, the federal research program (see MWN, M/
A90)....Jon Palfreman, producer of “Currents of Fear,” the con-
troversial Frontline TV show on EMFs (see MWN, J/A95), has
won an American Association for the Advancement of Science
(AAAS) journalism award for “Breast Implants on Trial,” also
for PBS’ Frontline. The AAAS publishes Science magazine.
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VIEWS ON THE NEWS

* Richard Smith, editor of the British Medical Journal, made a similar
point in a commentary on the news coverage of a different epidemio-
logical study that was also released just before Christmas. “It bodes ill
for British democracy,” he wrote in the journal’s January 4, 1997, is-
sue, “...that the press can be led so easily by the nose.”

Plus Ça Change...
Why We’re Running in Place

Tower Shell Game

It’s a simple story. A doctor in Birmingham, U.K., found
what he considered to be a cluster of leukemia cases near a tower
with the most powerful radio and TV transmitters in England.
The press picked up the story and a formal epidemiological study
got under way.

Now, five years later, the study shows that the doctor was
right. The incidence of leukemia was twice the expected rate. The
cancer risk declined with distance from the tower, and a statisti-
cal analysis indicated that the odds of this happening by chance
were one in a thousand.

What happened next? Was the doctor, who had been roasted
for leveling false charges, toasted for his insight? Did radiation
officials promise to get to the bottom of the matter?

Not exactly.
One reason it took five years to vindicate the doctor is that

the Birmingham results were not released until a second study
had been completed—one that looked at cancer rates near 20
other high-power transmitters in Britain. These latter findings
did not mesh with the first set. As the team, from the London
School of Hygiene and Tropical Medicine, dryly commented,
the results “at most give no more than very weak support” for
the observed leukemia cluster.

Why was it necessary to sit on the first study until the second
was completed? One clue: all the results were released on Christ-
mas Eve. If you want to bury a news story, there is no better time
to give it to the press.* All the more so for a complicated science
story like this one.

Two U.K. advisory radiation panels did their part to kill in-
terest in the story. No further work was needed, they concluded.

But it seems premature to declare the case closed. There are
enough differences among the 21 sites to rule out any hasty con-
clusions. After all, an Australian study published around the same

The recent NAS-NRC report on EMFs and childhood leu-
kemia only considered, as a matter of policy, the results of stud-
ies that had been replicated. In many ways this is a reasonable
procedure—but if the follow-up studies are never done, it cre-
ates a false impression.

When discussing the health effects of non-ionizing radiation,
one hears—again and again—that “the results are murky,” or
“the studies are contradictory.” It’s been said so often that it’s
become a cliché. Studies with provocative results in this field
are rarely followed up and often ignored. On the cover of this
issue we report on two cases, from different ends of the spec-
trum, that fall into this unfortunate pattern.

time found excess childhood leukemia in the community near a
TV antenna farm in Sydney. And an earlier study in Honolulu,
Hawaii, also found excess cancer near radio and TV towers.

Some observers wonder why residents get worried when a
communications company decides to put an antenna in their back-
yard. No further study of that question is needed.

The establishment’s lack of medical and scientific curiosity—
if not moral responsibility—is astounding. It’s a fact that there
are more leukemia cases the closer you get to the Birmingham
tower, but no one seems too concerned about finding the cause.

Forgotten Dementia

Alzheimer’s disease affects about 4 million people in the U.S.
today. Now, studies of Alzheimer’s patients in three countries—
Finland, Sweden and the U.S.—have shown that people exposed
to EMFs on the job are more likely to get the disease. Yet re-
search on occupational EMFs and Alzheimer’s has received little
funding or official support. “We’ve done this on a shoestring,”
said Dr. Eugene Sobel, who was the first to make the link.

Every study so far has shown a connection, with statistically
significant results pointing to a risk three to five times greater
for those who’ve worked in jobs with medium or high EMF ex-
posures. These are much higher risk ratios than those found in
the association between childhood leukemia and wire codes. But
the Alzheimer’s studies have not received a dime from U.S.
groups that focus on EMF health effects research.

Why are the California, DOE, EPRI and RAPID EMF re-
search programs so completely absent? Sobel’s findings were
first announced two and a half years ago, yet Alzheimer’s dis-
ease doesn’t seem to be on their agendas.

After the Los Angeles Times ran an article about Sobel’s most
recent work, he received a donation for Alzheimer’s research
from a small upscale clothing manufacturer in L.A. “The own-
ers are genuinely concerned about their employees,” Sobel told
us, “which was nice to see.”

And it was nice that they knew how to act quickly—they
heard news that concerned them and responded without delay.
Unfortunately, the same cannot be said for the major funders of
EMF health research. It’s time they started to pay attention to
the Alzheimer’s connection.
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Two Labs at Odds Over
Microwaves and DNA Breaks

Controversy Over Comet Assay
Three years after Drs. Henry Lai and N.P. Singh first announced that mi-

crowave radiation could increase the frequency of single-strand DNA breaks
in the brains of live rats, their work is still clouded by controversy.

At scientific meetings over the last 18 months, Drs. Joseph Roti Roti and
Robert Malyapa of Washington University in St. Louis have openly challenged
the Lai-Singh findings, which are often cited as an indication of potential health
risks from mobile phones.

Writing in the December 1997 issue of Radiation Research, Roti Roti and
Malyapa report that 835 MHz, 847 MHz and 2450 MHz radiation did not
increase the number of single-strand DNA breaks in two different types of cul-
tured cells. They exposed the cells at specific absorption rates (SARs) of either
0.7 W/Kg or 1.9 W/Kg. Many analog cellular phones operate at 835 MHz,
while a number of digital models operate at 847 MHz.

In another paper, accepted for publication by Radiation Research but not
yet published, Roti Roti and Malyapa say that they have also failed to find any
changes in the DNA in the brains of live rats exposed to microwave radiation.

Lai and Singh, both at the University of Washington, Seattle, contend that
the Roti Roti-Malyapa work is flawed. “There is something seriously wrong
with those experiments,” Singh told Microwave News.

Not long after the Lai-Singh report of increased DNA damage became

(continued on p.6)

Long-Suppressed Draft EPA Report:
EMFs Present a Cancer Risk

Power-frequency electromagnetic fields (EMFs) should be considered a
risk factor for childhood cancer, staff at the Environmental Protection Agency
(EPA) concluded in 1994. This conclusion appears in a report which was sup-
pressed by EPA’s senior managers and never released to the public.

The report, recently obtained by Microwave News, reveals that analysts at
EPA’s Office of Research and Development (ORD) recommended that: “[T]he
apparently real association of disease with surrogates of prolonged magnetic
field exposure has been established, so that it must be considered as one risk
factor for [cancer].” (For the full text of the draft report’s discussion and con-
clusions, see pp.7-8.)

Work on the report stopped in 1995 and it has been on hold ever since. “It
is still an internal document and will probably not be released,” said EPA’s Dr.
Robert McGaughy in early 1998. McGaughy, a senior scientist at ORD’s Na-
tional Center for Environmental Assessment in Washington, was in charge of

(continued on p.12)
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EMF NEWS
«Power Line Talk »

Correction
In the “Talk of San Diego,” which appeared in our last issue
(N/D97), we reported that Dr. David McCormick of the IIT
Research Institute in Chicago did not attend this year’s DOE–
EPRI EMF review. In fact, McCormick was there and pre-
sented a poster paper. We regret the error.

As the RAPID program draws to a close and the NIEHS fo-
cuses on finishing its final report to Congress, there comes word
of another step in the review process. Donna Shalala, the secre-
tary of Health and Human Services, will send the report on the
EMF research program to Congress—not Dr. Kenneth Olden,
the director of the NIEHS. Up to now, it has been generally
assumed that Olden would decide how to answer Congress’ man-
date to determine whether EMFs affect human health. NIEHS
staffers said that no one should be surprised by this extra layer of
bureaucracy. “This is standard protocol,” said Dr. Gary Boorman,
who heads the RAPID effort at the NIEHS. According to
NIEHS’ present schedule, Olden’s draft of the final report should
be completed and sent to Shalala by October 30. Still unclear is
how long Shalala will need to review—and possibly revise—
the document before she forwards it to the appropriate congres-
sional committees.

««  »»
Shirley Linde, the chair of the National EMF Advisory Commit-
tee, wants to make sure that the public is not misled by the way
the RAPID final report is released. “The history of press re-
leases from organizations of national stature asked to look into
the status of EMF research leaves me with a chilling concern for
what may come out of an NIEHS press release,” she said at the
opening of NIEHS’ epidemiology review symposium on Janu-
ary 12 in San Antonio. Linde expressed her displeasure at the
actions of the National Academy of Sciences, the National Can-
cer Institute and the New England Journal of Medicine and wants
to make sure the same mistakes are not made again. Linde is
asking that an advisory committee be set up to review the press
materials accompanying the NIEHS report. Some in the audi-
ence were visibly irritated by Linde’s blunt comments; others
shared her concerns. For example, Dr. Charles Poole, an epide-
miologist who recently joined the faculty at the University of
North Carolina, Chapel Hill, expressed support for Linde’s po-
sition. He believes that any effort to put a spin on a new paper or
report is counterproductive because no one can predict how it
will eventually play out. “At the time a paper is published, it is
just embarking on its real peer review,” he told Microwave News.

««  »»
At the beginning of the discussion of childhood cancers at the
NIEHS epidemiology review, Dr. David Savitz of the Universi-
ty of North Carolina, Chapel Hill, asked those present if they be-
lieved that some aspect of EMFs is causally related to some form
of childhood cancer. The 25-odd participants assigned a prob-
ability from 0 to 1, with 1 indicating certainty of a causal link.
There was a wide variation in opinions—from 0 to 0.8, with a
mean score of 0.55. Savitz repeated the exercise at the end of the
session, after some hours of debate, and found that people had
not changed their minds much. The mean rose just a tiny frac-
tion, to 0.59. “Most people did not move at all,” Savitz told Mi-
crowave News. “Either people were unresponsive to the argu-
ments or they were already too familiar with them.” Asked where
he himself stood, Savitz replied, “After all these years, I am still
on the fence.”

««  »»
The California Public Utilities Commission (CPUC), not the
civil courts, has sole jurisdiction over EMF personal injury claims,
according to the December 8 ruling of an appeals court in San
Francisco. This decision moved California one step closer to
ending all EMF litigation in the state. The ruling in Ford v. Pa-
cific Gas & Electric (PG&E) cited the state Supreme Court’s
Covalt decision, which had already granted the CPUC jurisdic-
tion over EMF property cases (see MWN, M/J95, S/O96 and N/
D96). On January 5, the appellate panel certified its opinion for
publication, an important step because it establishes the opinion
as precedent for California’s lower courts. Asked about the ef-
fect on any new EMF personal injury cases, PG&E attorney
Frederick Baker, of Sedgwick, Detert, Moran & Arnold in San
Francisco, answered, “I think it effectively wipes them out. This
decision is now binding on every Superior Court in the state.” On
January 16, Cynthia Ford’s attorney, Ron Herron of Herron &
Herron in San Francisco, asked the state Supreme Court to re-
view the decision. Herron’s petition contends that since the CPUC
has no power to award damages, the Ford decision leaves any-
one harmed by EMFs without a legal remedy. He told Micro-
wave News that he expects a response within three months. Ford
is the widow of a telephone line worker who died of a brain tu-
mor in 1994 (see MWN, M/A95 and M/A97).

««  »»
Meanwhile, in New York, attorneys for Howard and Eve Reiss
have petitioned the U.S. Supreme Court to hear an appeal in
their EMF property lawsuit. They object to a New York court
ruling dismissing their suit, which stated, “The EMFs at issue
here are incapable of being perceived by the senses and, thus,
are not capable of resulting in a ‘physical’ invasion.” The Reisses’
attorneys argue that to consider EMFs to be “nonphysical” only
because they cannot be perceived by the five senses is a distinc-
tion that “makes no sense.” They contend that the ruling violates
the Fifth Amendment’s guarantee against government “taking”
of property without compensation. The Reisses filed suit in 1994
against Consolidated Edison, claiming that a Con Ed power
line adjacent to their property caused them to lose 30% on the
sale of their home in Pleasantville (see MWN, J/A94 and J/F97).
In December 1996, an appeals court ruled against them, and in
September 1997, New York’s highest court refused to consider
an appeal. Eric Bregman of Sive, Paget & Riesel in New York
City, one of the Reisses’ attorneys, said he expects the U.S. Su-
preme Court to say early this year whether it will take the case.
Joe Petta, a spokesperson for Con Ed in New York City, told
Microwave News, “We don’t believe there is a constitutional is-
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Watson & Renner Firm Splits
There has been a split in the law firm of Watson & Renner,

which has represented many utilities in EMF cases. The
firm’s Denver and Washington offices have separated, and
informed sources say that litigation may follow.

Watson & Renner’s Denver office opened in mid-1997,
with attorneys who had worked on EMF suits in the Denver
office of LeBoeuf, Lamb (see MWN, M/J97). Now the Denver
office has closed, and attorneys there have opened a new firm.

“Watson & Renner, PLLC, agreed that the firm would
no longer do business effective January 1,” Denver attorney
Mark Warnquist said in an interview. “Thereafter, the Wash-
ington and Denver offices set up new firms. We have a new
firm here, Yates & Leal, with five lawyers, four of whom are
partners.” Warnquist would not comment on the reasons for
the split.

“It’s not a big deal,” said Tom Watson, downplaying the
seriousness of the dispute. “In my mind it’s an accounting
matter. Of course, you have the usual lawyer-posturing, but
ultimately I think it’ll get settled.”

A source close to the conflict said that it was touched off
when the Rittman family dropped its cellular phone lawsuit
(see MWN, N/D97), in which Watson & Renner was repre-
senting defendant Cellular One. According to this source, a
disagreement over who would handle the firm’s remaining
EMF work led to its breakup, the closing of the Denver of-
fice and the layoff of all support staff in Washington.

Watson denied these assertions: “Our clients, of course,
were pleased to put an end to the Rittman suit without the
expense of a trial. And as far as we’re concerned, that just
brings in more business for the future.” The Rittman case
had no relation to changes in the firm, he insisted, and it
sparked no changes in staffing in Washington. “We’ve al-
ways been a very lean-staffed outfit. If you can use a com-
puter and do your own voice mail, you don’t need a secre-
tary.” Nor did the DC office have to lay off any legal assis-
tants, he said, because “the Rittman case hadn’t kicked into
high gear yet.”

Watson admitted that the legal entity of “Watson & Ren-
ner, PLLC,” no longer exists. But, he said, “we’re still here,
doing the same things for the same people.” The three law-
yers in the Washington office are now doing business sim-
ply as “Watson & Renner,” he explained, “the name under
which we began a few years ago.”

sue here, and therefore the U.S. Supreme Court should not hear
this case.”

««  »»
Dr. Leonard Sagan died of a brain tumor on December 8. Until
his retirement in 1996, Sagan was a senior medical scientist at
EPRI in Palo Alto, CA, where he worked on both ionizing ra-
diation and EMFs. Sagan took over the institute’s EMF program
in 1986 in response to the electric utility industry’s growing con-
cerns over possible links between EMFs and cancer (see MWN,
S/O86). By the time Sagan stepped down five years later, the
EMF health studies program had a budget of $10 million a year.
In 1996, Sagan published a paperback book reviewing the EMF
debate, titled Electric and Magnetic Fields: Invisible Risks?

««  »»
The California EMF program must still submit its final report
by March 1, 2000. In December, the CPUC rejected a request
for a ten-month extension from the state’s Department of Health
Services (DHS), which manages the EMF effort. At the same
time, the commission gave the DHS permission to prepare a more
ambitious report than the technical summary that was originally
called for. The DHS will now produce an independent risk as-
sessment that will be “an official [DHS] pronouncement on the
hazard or safety of EMF exposure,” based not only on state-
sponsored research but on all available evidence. San Diego Gas
& Electric (SDG&E) had argued that the EMF program was not
authorized to continue past December 1997, and asked the CPUC
to shut it down by December 31, 1998 (see MWN, J/A97). But
the CPUC recognized that the hiring of the program staff was
not finished until 1995 and that research projects will not be com-
pleted until February 1999. The commission rejected SDG&E’s
deadline, but also refused to give the DHS more time to com-
plete the newly expanded final report. That report must still be
finished according to the original timetable, one year after the
end of research.

««  »»
The utility industry may think that the question of power lines
and cancer is closed, but the news has not yet reached the world
of television. The issue was front and center in several recent epi-
sodes of ABC’s courtroom drama series The Practice. A group
of cancer patients are shown suing “Boston Power,” whose trans-
mission line runs near their homes, and the state of Massachu-
setts. They claim that the power line caused their cancers and that
the state failed to warn them of the EMF hazard. Their only ex-
pert witness is a former Boston University epidemiologist, whose
career took a nosedive when he attempted to go public with his
research linking power lines and cancer. He then became an al-
coholic. On the EMF–cancer link, he argues that, “Just because
we have not figured out why does not mean we don’t have a
problem.” The plot touches all the bases: The plaintiffs’ attorney
seeks to introduce “two recent Swedish studies” showing that
children living near power lines are more likely to develop leu-
kemia, as well as the EPA draft cancer report (see p.1). To but-
tress its defense, the utility puts 11 experts on the stand, includ-
ing a Yale professor who at first says he knows of no evidence to
support the plaintiffs’ claims but later softens that position under

cross-examination. Other details seem to have been borrowed
from the lawsuit filed by famed Texas litigator Joe Jamail on be-
half of 11 families whose children have cancer and from a child-
hood leukemia lawsuit settled out of court by Massachusetts Elec-
tric (see MWN, M/A95, J/A95 and S/O95). After the television
plaintiffs reject first a $1 million and then a $6 million settle-
ment offer, the jury awards them $3 million in damages from the
utility and $36 million from the state. But there is no happy end-
ing for the plaintiffs. The presiding judge overturns the jury’s
verdict—on a motion from Boston Power—because the cancer
connection, he contends, was based on invalid science. The plain-
tiffs vow to appeal.
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New Animal Studies Find No Link Between
50/60 Hz Magnetic Fields and Cancer

EMF NEWS

Three new animal experiments have found no evidence that
EMF exposure increases the risk of cancer. The studies include
large-scale, two-year efforts in Canada and in Japan, and a
smaller, eight-week experiment in the U.S.

“These studies represent additional information,” said Dr.
Gary Boorman of the National Institute of Environmental Health
Sciences (NIEHS) in Research Triangle Park, NC, an expert in
animal toxicology and head of the EMF RAPID research pro-
gram. “But it’s the cumulative evidence that matters.”

In an interview, Boorman declined to comment on the weight
of that evidence so far, explaining that whatever he said would
soon be obsolete. This April, he said, the NIEHS will hold a sci-
ence review symposium on EMF animal research which “should
have eight or nine studies to discuss, five or six of which will
have completely new data.”

All three new studies exposed F344 rats to continuous power-
frequency magnetic fields for about 20 hours a day. Researchers
took great pains to ensure, as the Japanese team put it, that “the
fields were not contaminated by transient spikes” or harmonics.
The Canadian group, led by Dr. Rosemonde Mandeville of the
University of Quebec in Laval, explained that its goal “was to
evaluate the carcinogenicity of 60 Hz magnetic fields per se.”

Mandeville exposed four groups of 50 female rats each to
fields of 20 mG, 200 mG, 2 G or 20 G. In her paper, she explains
that the induced currents in rodents are 10-15 times smaller than
in humans: “Accordingly, the lowest field intensity [20 mG] gives
rodents an exposure that may be slightly higher than residential
exposures for humans.”

In this experiment, the overall incidence of tumors was actu-
ally lower in the exposed groups than among controls, though
this difference was not statistically significant. Mandeville paid
particular attention to leukemia and to brain and breast tumors.
No significant dose-response trends were found for specific tu-
mors, except for pituitary gland adenoma, which showed an in-
verse relationship with EMF exposure. Mandeville believes this
association is probably due to chance.

Mandeville calculates that the number of animals used gives
this experiment the power to detect a doubling of the risk of can-
cer. Smaller increases, however, could go unnoticed.

The study was funded by the Canadian health ministry, the
government of Quebec, Hydro Quebec and Ontario Hydro.

The Japanese team, led by Mitsuru Yasui of the Tokyo Elec-
tric Power Co.’s Engineering Development Center and Dr. Yoshi-
hisa Otaka of the Mitsubishi Kasei Institute of Toxicological and
Environmental Sciences in Ibaraki, used three groups of 48 male
and female rats. Two groups were exposed to 50 Hz fields, at
strengths of 5 G or 50 G, while the third served as the control.

There was a statistically significant increase in one benign
type of skin cancer among male rats, with nine cases in the 50 G
exposure group as compared to two among controls. There were
also five cases in the 5 G exposure group. The researchers write
that the incidence in the 50 G group “is insignificant compared
with historical control values in our laboratory,” and “therefore

can be considered as a chance occurrence.”
The U.S. study was part of NIEHS’ National Toxicology Pro-

gram (NTP), and was carried out in an exposure facility at the
IIT Research Institute (IITRI) in Chicago directed by Dr. David
McCormick, with Boorman’s collaboration (see MWN, S/O90
and S/O92). In addition to F344 rats, B6C3F1 mice were also
used, with 10 male and 10 female animals in each exposure group.
Exposure levels for both rats and mice were 20 mG, 2 G or 10 G.
Overall, the researchers found “no evidence of toxicity related
to eight-week exposure to 60 Hz magnetic fields.”

In addition to the three continuous exposures, one group of
rats and another of mice were exposed to intermittent fields of
10 G, switched on or off every hour. No EMF effects were ob-
served in these animals, either.

The results of a two-year NTP study, conducted at IITRI
with 2,000 animals and the same exposure levels, will be released
in time for the NIEHS symposium in April, Boorman said.

Many of the animal studies linking cancer and EMF expo-
sure have been initiation/promotion studies, including those by
Drs. Craig Byus and Maria Stuchly (see MWN, M/A96 and M/
A97), Dr. Jukka Juutilainen (see MWN, M/A96) and Dr. Wolf-
gang Löscher (see below). In this type of experiment, animals
are exposed to a known carcinogen and then to EMFs, to see if
EMFs promote the growth of the resulting cancers.

None of the three just-published studies used this design, but
Boorman believes they are relevant to an evaluation of whether
EMFs promote the development of cancer. “Promoters still in-

No EMF–Breast Cancer Link
Seen in Löscher Replication

In their attempt to repeat key German animal experiments,
U.S. researchers did not find that EMFs promote breast can-
cer. Drs. Larry Anderson and James Morris of the Battelle
Labs in Richland, WA, sought to replicate the breast cancer
effect under a contract from the NIEHS, as part of the RAPID
research program (see MWN, M/A96 and M/A97).

“Preliminary reports suggest that Anderson’s team has
been unable to repeat the German findings,” according to
NIEHS’ Dr. Gary Boorman.

Anderson and Morris tested whether EMFs would pro-
mote the development of breast cancer initiated in female
rats with the chemical carcinogen DMBA, as first reported
by Drs. Wolfgang Löscher and Meike Mevissen of the School
of Veterinary Medicine in Hannover, Germany (see MWN,
J/A93, J/F95, M/A95 and J/A95).

Boorman told Microwave News that a technical report
on the Battelle work will go through a public peer review on
March 11 at the NIEHS in Research Triangle Park, NC. The
peer-review panel will include Dr. Martin Misakian of the
National Institute of Standards and Technology in Gaithers-
burg, MD, and Dr. Maria Stuchly of the University of Victoria
in British Columbia, Canada.
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crease cancer in most long-term studies,” he explained. “The
idea is that the animals contain already-initiated cells. So, al-
though I’ve heard some concern that a promotional effect may not
be seen without an added initiator, this is not necessarily the case.”

The NIEHS science review, to be held April 6-9 in Phoenix,
will consider new data from initiation/promotion studies on breast
cancer carried out at the Battelle Pacific Northwest Labs (see box
on p.4), and at Sweden’s National Institute of Occupational Health
by Dr. Tomas Ekström, as well as from a 2,600-mouse study of
leukemia at the University of California, Los Angeles sponsored
by the Electric Power Research Institute (EPRI).

Brain cancer is rare in humans, and was rare in the animals
in the recent Mandeville, Yasui-Otaka and Boorman-McCormick
studies. Boorman noted that this means larger numbers are needed
to detect an effect, if any. A UCLA brain tumor study with over
3,000 mice should also be finished by April, he added.

Mandeville is currently finishing an initiation/promotion
study of brain cancer, with the same EMF exposures as her study
described above. She said, “We are working very hard to get
that done in time to present results” at the NIEHS symposium.

Hopefully, said Boorman, a clearer picture will emerge from
that meeting. But he cautioned that, “Sometimes the public and
others expect a simple yes-or-no answer, when the problem is
more complicated than that.” Mandeville commented, “It’s go-
ing to be very exciting to be at that meeting and see what hap-
pens. We’ll have results from something like 15,000 animals.
D-Day is really the April symposium.”

“I believe there are biological effects of magnetic fields,”

Mandeville said in a November interview. Her lab found effects
on ODC, an enzyme involved in tumor promotion, after as little
as five weeks of exposure. She said that ODC effects have been
“demonstrated and repeated” at EMF levels as low as 20-40 mG
(see MWN, N/D97).

However, Mandeville suggested that the development of can-
cer may be too complex for the effects of EMFs to emerge clearly
in laboratory studies. “I think we are looking at the wrong thing,”
she explained, adding that she would like to study neurological
effects of EMFs, such as their possible impact on Alzheimer’s
disease (see MWN, J/F97).

Among current animal studies, Boorman said that only Ek-
ström has examined the effects of transients, and he knows of no
recent or ongoing studies of cancer and EMF harmonics.

He also knows of no animal studies with circularly polarized
fields, as opposed to the linear fields in the three just-published
studies. “We debated whether to use those as well,” he explained,
“but at the outset there was no reason to think that would make a
difference, and the engineering requirements are more complex.
Right now I’d say it would be nice to have had that as well.”

G. Boorman et al., “Eight-Week Toxicity Study of 60 Hz Magnetic Fields in
F344 Rats and B6C3F1 Mice,” Fundamental and Applied Toxicology, 35, pp.55-
63, 1997.
R. Mandeville et al., “Effects of the Potential Carcinogenicity of 60 Hz Linear
Sinusoidal Continuous-Wave Magnetic Fields in Fischer F344 Rats,” The FASEB
Journal, 11, pp.1,127-1,136, November 1997.
M. Yasui et al., “Carcinogenicity Test of 50 Hz Sinusoidal Magnetic Fields in
Rats,” Bioelectromagnetics, 18, pp.531-540, 1997.

Yale Study Links Miscarriage
And Electric Blanket Use

Use of electric blankets at the time of conception almost dou-
bles the risk of spontaneous abortion, according to Dr. Kathleen
Belanger and colleagues at Yale University in New Haven, CT.

Their prospective study, published in the January 1998 issue
of Epidemiology (9, pp.36-42), followed 2,967 women who plan-
ned to give birth at Yale-New Haven Hospital between 1988 and
1991. No increased risk was found for use of electrically heated
waterbeds, or for living near high-current power lines.

The women were originally interviewed before their 17th week
of pregnancy; 135 of them had a miscarriage in the succeeding
months. Those using electric blankets during the month they be-
came pregnant were 1.84 times more likely to have a spontane-
ous abortion than those who did not, a statistically significant
increase. When this figure is adjusted for such factors as age and
caffeine consumption, the relative risk falls to 1.74 and is not
quite significant.

Among daily users of electric blankets, the risk to pregnancy
was higher with longer use, as well as with higher temperature
settings. But these results were far from significant, and the Yale
team notes that they are based on small numbers.

A limitation of this study, according to Belanger and cowork-
ers, was its inability to detect early pregnancy loss: “Only 14.1%
of the cohort was interviewed before 10 weeks’ gestation, but
the greatest proportion of pregnancy losses occur before the tenth

week of pregnancy, often before pregnancy is even recognized.”
The paper notes that a Finnish study of residential EMF ex-

posures overcame this problem by following women who were
attempting to have a child and testing for changes that occur in
the body at the beginning of pregnancy. Dr. Jukka Juutilainen of
the University of Kuopio found that those with higher exposures
had more than five times the risk of pregnancy loss compared to
women who were less exposed (see MWN, M/A92).

“The Juutilainen study suggests that the loss happens very
early,” commented Dr. Nancy Wertheimer from Boulder, CO. “I
would expect to see the effect only in the very early spontaneous
abortions, and the Yale study missed most of those.” On the find-
ing of a link to miscarriages later in pregnancy, Wertheimer said,
“We’ll have to see how that fits in with other data.”

To evaluate the effects of residential EMFs from power lines,
Belanger used the wire code categories first developed by
Wertheimer and Ed Leeper for their study in Denver. “It’s not
clear that our wire codes work very well in the New Haven area,”
Wertheimer told Microwave News. “In any case, my intuitive
impression is that power line fields will rarely be high enough to
have an impact” on spontaneous abortion rates, in contrast with
the much-higher exposures caused by using electric blankets.

Belanger did not respond to repeated requests for comment.
Her study was supported by EPRI and the National Institute of
Drug Abuse. It drew on a data set previously used by Dr. Michael
Bracken, Belanger and others at Yale in a study of EMF expo-
sure and electric blanket and waterbed use, which found no link
to birth defects or low birth weight (see MWN, M/J95).
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writing the report.
Over the last three years, the EPA has repeatedly refused to

release the report. For instance, when Curt Suplee, the science
editor at the Washington Post, filed a Freedom of Information
Act request for the report a couple of years ago, the agency de-
clined to give it to him, arguing that the document was still un-
der review and therefore not subject to the act.

The first draft of the EPA report, completed in early 1990,
recommended that EMFs be classified as “probable human car-
cinogens,” a designation previously given to DDT, PCBs and
formaldehyde. When that draft was released to the public later
that year, this designation was deleted, but the EPA nevertheless
concluded that EMF studies of leukemia, lymphoma and brain
tumors among children and workers “show a consistent pattern
of response that suggests, but does not prove, a causal link” (see
MWN, M/J90 and N/D90).

The 1994 report found that the evidence of an EMF–cancer
link had become stronger over the next four years. “On the
whole,” it concluded, “the epidemiologic evidence with respect
to childhood cancer and EMF exposure more clearly points to
an increased risk of cancer, especially leukemia, in relation to
residence in homes with exposures determined by high wire code
configurations, close proximity or historically calculated fields.”
During the time between the completion of the two drafts, Drs.
Maria Feychting and Anders Ahlbom of the Karolinska Institute
in Stockholm, Sweden, announced that they had found a reliable
association between childhood leukemia and historically calcu-
lated EMF exposures (see MWN, S/O92).

The EPA conceded, however, that there was much still to be
learned. Uncertainties remain, the 1994 draft continued, “on the
nature of the relevant exposure parameters,” and these “still ren-
der the data insufficient to conclusively determine a causal rela-
tionship with field parameters that are measurable.” The report
also cautioned that there was “little evidence” of an association
between residential EMF exposure among adults and cancer.

In interviews with Microwave News this January, both Mc-
Gaughy and Dr. Doreen Hill, who drafted the epidemiology chap-
ter of the EPA report, noted that the conclusions of their report
were consistent with those in the chapter on EMF epidemiology
in the report issued by the National Academy of Sciences-Na-
tional Research Council (NAS–NRC) (see MWN, S/O96).

“They are not that different,” McGaughy said. “The conclu-
sions are similar,” added Hill, who commented that, “Politics
always overshadow everything.” Hill, who used to work at the
EPA in Washington, is now with Energetics Inc., a consulting
firm based in Columbia, MD.

Dr. Christopher Portier of the National Institute of Environ-
mental Health Sciences (NIEHS) in Research Triangle Park, NC,
who is leading the EMF risk assessment for the RAPID pro-
gram, agreed with McGaughy and Hill that the NAS–NRC and
EPA reports are in many ways quite similar. McGaughy has pro-
vided the NIEHS with a copy of the EPA report, though the
EPA stipulated that the NIEHS could not cite it or quote from it.

McGaughy, Hill and Portier’s comments will surprise many,
since there is a widespread impression that the EPA and the NAS–
NRC reports are at odds with each other. In an interview with
Microwave News, Portier resolved the apparent contradiction.

“They had very different objectives,” he explained. The NAS–
NRC sought a yes-or-no answer to the question of whether a
causal link between EMFs and cancer has been proven, Portier
continued, while the EPA was addressing the issue from a pub-
lic health perspective.

“The NAS–NRC wanted conclusive proof, but sometimes
the issues are not black and white,” McGaughy said. “In such
cases, we must be sure that our actions are based on a reasonable
probability of harm. This appeared to be the case for EMFs.”

The conclusions of the draft 1994 EPA report are also in gen-
eral agreement with those of the EMF report drafted by a commit-
tee of the National Council on Radiation Protection and Measure-
ments (NCRP) (see MWN, J/A95). That report called for strong
action to curtail EMF exposures of the U.S. population. Although
it was forwarded to the NCRP in 1995, that report is still under
review by the council and has not been officially released.

The 1990 EPA report caused an international sensation and
prompted strong criticism from the electric utility industry (see
MWN, J/F91). The following year, a review by EPA’s Science
Advisory Board downplayed the cancer risk and asked that the
report be revised (see MWN, M/J91 and J/A91).

After McGaughy completed the new draft of the EMF report
in August 1994, he sent it out for peer review by four scientists
from outside the agency. At that time, McGaughy asked that
those receiving a copy of the report not reveal or distribute any
section of it, at least in part because “the conclusions are not yet
fully developed.”

McGaughy completed a revised draft of the cancer report in
September 1995. The next step was slated to be a review by
other federal agencies, but instead the report was shelved (see
MWN, J/F96).

The 1995 draft is “not materially different” from the 1994
draft, McGaughy said, but “the argument is more solid and some
mistakes were corrected.” McGaughy declined to provide a copy
of the 1995 draft to Microwave News.

When asked whether last year’s epidemiological study of
childhood leukemia and EMFs by the National Cancer Institute
(see MWN, J/A97) would have changed his conclusions, Mc-
Gaughy replied “This one study is not enough to overcome past
studies.”

The EPA has said that the decision to stop work was largely
due to budget constraints, but a number of agency staffers now
place the responsibility for abandoning the EMF effort on senior
managers at EPA’s ORD as well as on Ramona Trovato, then the
director of the Office of Radiation and Indoor Air. None of the
senior managers wanted to revisit the controversial subject of
EMFs, agency sources said.

In addition, industry pressured the agency not to release the
cancer report. Leading this movement was Douglas Bannerman
of the National Electrical Manufacturers Association in Wash-
ington. In 1995, Bannerman argued that, “We should not have
individual agencies popping up and giving their own risk as-
sessments” (see MWN, M/A95). Later that same year, the U.S.
Senate Committee on Appropriations cut $350,000 out of the
EPA budget because “the committee believes EPA should not
engage in EMF activities” (see MWN, S/O95). Soon afterwards,
the EPA stopped all work on the cancer report.

Suppressed EPA EMF–Cancer Report  (continued from p.1)



7MICROWAVE NEWS  January/February 1998

Draft EPA Cancer Report: Discussion and Conclusions
Note: This chapter presents the main conclusions, but is not yet pol-

ished, precise, or comprehensive enough to be considered even the au-
thors’ final position, and of course EPA review is needed before it can be
considered the EPA position. The authors invite comments on this draft.

DISCUSSION AND CONCLUSIONS

Residential Studies
The childhood cancer epidemiology studies consistently show re-

peated findings of a small excess relative risk of leukemia and brain
cancer in children who live in homes near the electrical power distribu-
tion network. In this statement, “small” means an odds ratio of 1.5 to
3.5 with lower 95% confidence bounds close to 1.0 in individual stud-
ies and above 1.0 when studies are combined using meta-analysis tech-
niques by expert groups of epidemiologists. In this statement, “near”
means either (a) in the U.S., homes with a wire code classification of
VHCC, which is the highest magnetic field exposure category of
weighted distances from distribution lines, or (b) in Scandinavian coun-
tries, which classify homes using calculated historical average bed-
room fields based on transmission line current loading, “near” means
historical average values over 0.2-0.3 µT (2-3 mG).

Both of these measures of proximity to power lines are surrogate
measures of prolonged magnetic field exposures, and they combine in-
formation about distance to the line along with information about the
line configuration and current loading. The distances of VHCC homes
from representative distribution lines in the U.S. studies are less than
about 40-60 feet, whereas the residential distance from the transmis-
sion lines in the Swedish studies is within about 50 meters. VHCC
homes in the U.S. typically have bedroom magnetic fields higher than
0.2-0.3 µT (2-3 mG), as discussed in Chapter 2. No confounding ex-
posures to other agents or factors that co-vary with these surrogates and
that are known causes of these cancers could be identified, despite ef-
forts to evaluate the most obvious factors. Until such factors are identi-
fied, the interim conclusion is that these surrogates of prolonged mag-
netic field exposure are a causative factor.

Two aspects of this interim conclusion need discussion: (a) the con-
fidence that the association is real as opposed to being biased by improp-
er epidemiologic methods and (b) what measurable magnetic field pa-
rameters correspond to the surrogate measures of prolonged exposure.

Before the Scandinavian studies were published in 1993, the re-
sults of the major studies that appeared to support the original observa-
tions of Wertheimer and Leeper, namely Savitz et al. (1988) and Lon-
don et al. (1992), could be explained by the hypothesis that the positive
associations might have been created by a biased selection of control
populations, which were selected by random digit dialing. Since the
Scandinavian studies did not have these potential biases and still showed
results consistent with earlier findings, the overall opinion of several
expert review panels is that there is a real association that cannot be
explained away by improper epidemiologic methodology.

One difficulty in accepting the interim conclusion that prolonged
magnetic field exposure (or its surrogates) is a causative factor is the
consistent finding that the actual spot measurements of fields in some
studies and 24-hour measurements in the London et al. (1992) study,
which were made after the diagnosis, do not correlate at all or correlate
only weakly with the disease. However, this difficulty becomes less
serious when one realizes that the number of home measurements is
typically smaller than the number of homes for which wire codes were
available. This leads to a lower statistical power to detect population
differences in measured fields.

Apart from the statistics of determining the magnitude of the fields,
the interpretation of these data is complicated by the large time span of
several years between the time the disease was presumably developing

and the time of the measurement, which was after the diagnosis. To
infer that the postdiagnosis data are relevant, one must be willing to as-
sume that spot or 24-hour average measurements are well correlated
with yearly average fields across several years and that spot measure-
ments made during the day are well correlated with the 24-hour aver-
ages. Although the electrical current loading of the lines is known to
vary systematically on a daily and seasonal basis, making an extrapola-
tion back over several years is problematical.

In spite of these difficulties in accepting the measurement data as
valid and interpreting them, as discussed above, one could neverthe-
less explore the consequences of accepting the hypothesis that mea-
sured fields have nothing to do with the disease, whereas prolonged
field exposure does affect the disease. Then the attention is focused on
the question of what parameters of the field are causing the effects and
why the measurements do not reflect these parameters.

There are four different proposed classes of mechanisms of field-
tissue interactions, each with some experimental support and each re-
quiring different exposure conditions: (a) A coherent alternating field
must be present for times on the order of 10 seconds or longer to be ef-
fective (Litovitz); (b) Fast transient fields with a time constant on the
order of 25 milliseconds or less are required (Lerchl); (c) Prolonged ex-
posure to narrowly defined intensity ranges of combinations of time-
varying and static magnetic fields is necessary (Blackman and
Blanchard); and (d) Exposure at night and not in the daytime is re-
quired to affect the nocturnal synthesis of melatonin (extension of Rei-
ter’s ideas). Of these four exposure mechanisms, only the first is actu-
ally measured by the spot or 24-hour average measurements, and it is
also reflected in the surrogate measures of prolonged average field ex-
posure. Therefore, if this were the predominant mechanism of disease,
both measurements and surrogates for the average field should corre-
late with the disease. This is not the case, so either that mechanism is
not operating or the hypothesis is wrong. If any of the other three mecha-
nisms were operable, then the spot and 24-hour average measurements
would not measure the relevant parameters, but the prolonged average
would still correlate with the disease, since it decreases as one moves
away from the source. In summary, all four of the potential metrics
should correlate with the surrogates for prolonged exposure, and the
last three mechanisms are not even components of the measurements.
Therefore, the last three mechanisms are fully compatible with the ob-
servations, and the first mechanism might or might not be compatible
with the observations.

One by-product of this line of reasoning is that all of the proposed
mechanisms correlate with the prolonged field exposure surrogates, so
a reduction of the average field will reduce the risk regardless of which
mechanism or combination of mechanisms should eventually prove to
be correct. If it is not practical to move away from the source, the dif-
ferent mechanisms require different exposure reduction strategies. An-
other difficulty in accepting the interim conclusion that prolonged mag-
netic field exposure is a causative factor is the fact that average fields
of 0.2-0.3 µT (2-3 mG) induce extremely small electric fields and cur-
rents in body tissue, as explained in Chapter 6. These induced electric
fields are smaller in magnitude than electric fields produced by thermal
noise in single cells and by endogenous activity of the nervous system.
However, the induced fields have a different spatial and temporal pat-
tern on the single-cell level, and current theories are investigating how
cells and/or tissues could detect these small fields and distinguish them
from endogenous fields. These theories are just being formulated and
have not been experimentally verified.

Regardless of which exposure metric explanation may eventually
be accepted, the apparently real association of disease with surrogates
of prolonged magnetic field exposure has been established, so that it
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must be considered as one risk factor for the disease. An explanation of
the physical nature of this risk factor cannot be established with epidemi-
ologic studies alone.

Occupational Studies
A large number of occupational studies have shown excess risk of

leukemia and central nervous system cancers in people occupationally
exposed to electromagnetic fields. A smaller number of studies have
shown lymphatic cancers and breast cancer in males. The early studies
were associations based on job titles, but they have been confirmed in
some but not all of the recent studies where identification of exposed
people has been based on field measurements at the job site. The char-
acteristic findings are similar to the childhood cancers in that the rela-
tive risks seldom exceed 3.0 (with the exception of male breast cancer,
where the relative risk is 6 in one study). A recent study of electrical
workers reported an exposure-dependent risk coefficient expressed as
relative risk per 1 µT (10 mG) field exposure. This is the first report of
a quantitative relation between relative risk and an exposure parameter.

Although childhood and adult cancers are different diseases, they
are related closely enough that their occurrence in adult occupational
settings lends support to the magnetic field causality postulate derived
from childhood residential power line studies.

Breast Cancer
In many respects there is a more complete set of data indicating a

risk of breast cancer in male workers than for residential childhood
cancer, although the dimensions of the potential hazard are still far
from clear. There are three case-control studies showing excess risk of
male breast cancer in workers, two of which have relative risks ranging
from 2.0-6.0. There are two rat studies of long-term exposure (90 days
and 2 years) to 50 Hz magnetic fields subsequent to the initiation of
tumors by chemicals. These studies show an increase in mammary car-
cinoma incidence, size, malignancy, and growth rate. There is a third,
90-day rat promotion study with 50 Hz, 1.0 µT (10 mG) fields show-
ing a reduction of serum melatonin and, in the same animal group, a
small, nonsignificant increase in mammary gland hyperplasia, indicat-
ing that even at this low flux density the tissue is being affected. This in
vivo indication of possible carcinogenic activity has a plausible mecha-
nism in the relatively well-established growth inhibition capability of
melatonin in laboratory animals and in breast cancer cells in culture.
An extremely large uncertainty in the validity of this mechanism in
humans is the poorly understood relation between magnetic field expo-
sure and the reduction of melatonin concentrations, especially in hu-
mans but also in experimental animals. There is a clear need for re-
search to clarify these issues. This need is underscored by the recent,
very preliminary results of Loomis and Savitz showing a slight excess
of female breast cancer in electrical workers, a result that is too weak to
establish a connection with female breast cancer but which is consis-
tent with a hypothesis of causality.

Suppressed EPA EMF–Cancer Report

HIGHLIGHTS
«Wireless Notes »

Another member of the bioelectromagnetics community is join-
ing Motorola to work on product safety. On April 20, Dr. C.K.
Chou will become the director of its corporate RF Dosimetry
Lab in Plantation, FL. Norman Sandler, a company spokesperson,
said that the addition of Chou is a “further enhancement of Mo-
torola’s widely recognized expertise in an area that is increas-
ingly important to product testing and to RF biological research.”
Working at the City of Hope National Medical Center in Duarte,
CA, over the last few years, Chou has developed a head-only
exposure system for cellular phone radiation animal studies un-
der a contract from WTR (see MWN, M/J95). This spring, Drs.
Henry Lai and N.P. Singh, both of the University of Washing-
ton, Seattle, and Dr. Ray Tice of Integrated Laboratory Systems
in Research Triangle Park, NC, are scheduled to go to Chou’s
lab at the City of Hope to repeat the Lai-Singh experiment on
DNA breaks in the brains of rats (see p.1 and MWN, N/D97).
(At press time, however, WTR had still not yet signed the con-
tracts for this work.) Chou stressed that although he will be leav-
ing California, he will see these experiments through until
completion. “I will make sure the biology is all done,” Chou
told Microwave News, adding that doing so may require a bit of
back-and-forth from Florida. Before moving to the City of Hope,
Chou worked at the Bioelectromagnetics Research Lab at the
University of Washington, Seattle, where he collaborated with
Lai and Dr. Bill Guy, who became one of the three directors of
WTR after his retirement from the university. As the cellular
phone radiation issue has grown, Motorola has added more se-
nior staff to work on safety issues, including Dr. Mays Swicord,
formerly of the U.S. FDA and Dr. Ken Joyner, formerly of Aus-

tralia’s Telstra (see MWN, J/A95 and J/F97). Motorola also has
a committee of five science advisors, who, according to Sandler,
“advise Motorola on the direction and conduct of its research re-
lated, for the most part, to product safety.” The science advisors
include Dr. Charles Stevens of the Salk Institute in La Jolla,
CA, who headed the NAS–NRC committee on the health ef-
fects of EMFs (see MWN, N/D96). The other members of the
committee are: Dr. Patricia Buffler, University of California,
Berkeley; Dr. Marvin Goldman, University of California, Davis
(emeritus); Dr. Roland Schmitt, president emeritus, Rensselaer
Polytechnic Institute, Troy, NY; and Dr. Robert Weinberg, MIT,
Cambridge, MA.

««  »»
Like other countries, the Republic of Ireland has seen waves of
local resistance to mobile phone towers. Last November 17, for
instance, the Irish Independent quoted an irate resident of Carrick-
on-Shannon, a site of planned Esat Digifone and Eircell trans-
mitters, who wondered, “How can the government stand over
the siting of these masts in a residential area with children play-
ing nearby? It seems it has facilitated big business over us.” And
some of the public concerns have won some sympathy. For in-
stance, The Examiner, a newspaper in Cork, ran an editorial on
January 29, titled PHONE MASTS RAISE GENUINE HEALTH FEARS.
Now, three departments of the Irish government are sponsoring
a conference on possible health effects of radiation from wire-
less base stations, to be held in Dublin on March 6. The confer-
ence will “address the issues in an open and comprehensive
manner” and “provide an open forum for debate,” according to
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The FDA Calls for More Cellular Phone Safety Research,
Suggests EMF RAPID Program as a Model

The U.S. Food and Drug Administration (FDA) wants more
studies on the safety of hand-held cellular phones. As a model
for the research, the agency has endorsed the congressionally
mandated program known as EMF RAPID.

The FDA “believes additional research in the area of RF
exposure is needed,” it told Rep. Edward Markey (D-MA) in a
January 14 letter. The FDA letter does not indicate whether it
would request federal funds for such a program, but states that
it considers safety research to be “the responsibility of the wire-
less technology industry.”

Congress authorized the five-year, $65 million RAPID re-
search program on EMFs in October 1992, stipulating that in-
dustry and the federal government pay equal shares of its cost
(see MWN, S/O92). The program has been directed by the Na-
tional Institute of Environmental Health Sciences and the De-
partment of Energy.

The FDA letter, which was signed by Diane Thompson, as-
sociate commissioner for legislative affairs, was a response to a
November 21 inquiry from Markey, the ranking Democrat on
the House telecommunications subcommittee. Markey asked a
series of detailed questions concerning the future of RF haz-
ards research and the performance of Wireless Technology Re-
search (WTR), the group set up by the Cellular Telecommuni-
cations Industry Association in 1993 in response to public con-
cerns about brain tumors (see MWN, J/A93 and N/D97).

In his letter, Markey stressed that he feels “strongly” that it
is “incumbent upon the government” to insure that the neces-

sary research on the question of cellular phone safety is conduct-
ed. But Markey is still not ready to press for federally funded
research on wireless safety (see MWN, M/J97).

Markey “will wait and see” whether the FDA requests funds
for research in President Clinton’s upcoming budget proposal
for fiscal year 1999, according to his aide Colin Crowell. If not,
“it would be difficult to second-guess the expert agency.”

The FDA appears reluctant to endorse a continued role for
WTR in investigating wireless health effects. While a WTR–
funded study of cellular phone interference with cardiac pace-
makers was “well done,” the letter stated, “research in biologi-
cal effects is...more complex.” Therefore, WTR’s pacemaker re-
search “may not be an adequate model” for studying possible bio-
logical effects. In calling on the wireless industry to fund more
research, the FDA offered no advice on how to raise the funding.

WTR announced last November 3 that it would not carry
out any long-term animal studies, blaming a lack of funds (see
MWN, N/D97). This decision runs counter to FDA’s recommen-
dation to WTR, in a March 13 letter, that lifetime animal studies
be given “the highest priority” (see MWN, M/A97).

The FDA declined to take a position on whether WTR’s
audited financial statements should be made more publicly avail-
able, as recommended by WTR’s peer-review board, based at
the Harvard School of Public Health in Boston (see MWN, N/D97).

In response to a question on possible health hazards from
cellular base stations, the FDA offered no opinion and simply
referred Markey to the Federal Communications Commission.

the brochure. Among those who will be flown in are Drs. Alastair
McKinlay of the U.K.’s NRPB, Russell Owen of the U.S. FDA,
Michael Repacholi, head of the WHO EMF Project in Geneva,
Switzerland, and Thomas Tenforde of Battelle PNL in Richland,
WA. While the conference is primarily for “local authorities and
health boards,” it is also open to the public for a fee of approxi-
mately $105. Industry representatives must pay $490. For more
information on the conference, Communications Technology in
the Community, contact: Mary Bruton, Institute of Public Admin-
istration, 57-61 Lansdowne Rd., Dublin 4, Ireland, (353+1) 668-
6233, Fax: (353+1) 668-9135, E-mail: <mbruton@ipa.ie>.

««  »»
Mobile-phone base stations “do not constitute any risk regard-
ing radiation protection.” So concludes the Swedish Radiation
Protection Institute, known as SSI, in a flyer distributed with
its December 1997 newsletter, SSI News. SSI radiation surveys
indicate that approximately 10 meters from an antenna “the ra-
diation intensity is very low.” SSI notes that, “When an antenna
is placed in a high position, the maximum radiation intensity at
the ground level may be less than a tenth of the permitted level.
In many cases when the general public has shown concern, ra-
diation intensity has proved to be less than a thousandth of the
permitted level,” Under Swedish health standards, the general
population can be exposed to up to 450 µW/cm2. SSI does cau-
tion that, “The permitted levels are exceeded within a distance

of one meter directly in front of the antenna’s radiating surface.”
The full text of SSI’s advice on base stations is on its Web site:
<www.ssi.se/english/index.html>. For more information, fax SSI
in Stockholm at (46+8) 729-7108.

««  »»
In the January 5 Medical Journal of Australia (168, p.48, 1998),
Dr. Andrew Davidson of Fremantle Hospital in Murdoch pro-
poses that a rise in brain cancer in Western Australia between
1982 and 1992 may be linked to the introduction of analog cel-
lular phones. A 1992-1995 decline may be related to the intro-
duction of digital models, his letter suggests. In 1996, Davidson
asked Telstra, Australia’s largest phone company, for access to
data for an epidemiological study. “I am still waiting for [a]
reply,” he writes. Telstra’s former chief medical officer, Dr. Bruce
Hocking, comments in the journal that Davidson’s case “is not
clear-cut,” as the number of analog phone users in Australia is
about the same as in 1991. Still, he writes, research is needed
and requires phone companies’ help: “It is hoped their coopera-
tion will be more forthcoming than Davidson has found.” Telstra
holds that customer data is private and its release would be ille-
gal. The government’s National Center for Disease Control in
Canberra declares that “small scale, ad hoc research findings
which are presented by some doctors as authoritative research
projects” are “unnecessarily alarmist.” The center calls for “a
more rational debate” on mobile phone safety.
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HIGHLIGHTS

Polish RF/MW–Cancer Data
Show Dose-Response Trend

Polish military personnel exposed to radiofrequency and mi-
crowave (RF/MW) radiation at levels above 600 µW/cm2 were
almost five times more likely to develop cancer than unexposed
personnel, according to a recent analysis. Those exposed to 100-
600 µW/cm2 had a cancer risk nearly twice that of controls.

This increase in cancer incidence with power density is the
latest finding of Dr. Stanislaw Szmigielski’s long-term research
on cancer among Polish servicemen exposed to RF/MW radia-
tion. Szmigielski is at the Center for Radiobiology and Radiation
Safety and at the Military Institute of Hygiene and Epidemiol-
ogy, both in Warsaw.

The new data “for the first time present a hint” of a dose-re-
sponse relationship between exposure to high-frequency EMFs
and cancer, Szmigielski told Microwave News. He presented his
findings at the 2nd World Congress for Electricity and Magne-
tism in Biology and Medicine in Bologna, Italy, last June and
later gave Microwave News further details of his results.

In 1985, Szmigielski began collecting data prospectively on
the types and intensities of RF/MW radiation to which service-
men are exposed. Each year from 1986 through 1990, approxi-
mately 3,850 out of 124,500 servicemen aged 25-59 were ex-
posed to levels exceeding 100 µW/cm2. Most of the sources emit-
ted pulsed radiation, Szmigielski reported.

Szmigielski grouped the RF/MW–exposed cases into four cat-
egories. Approximately 1,900 servicemen had “low” exposures
(100-200 µW/cm2); 1,320 had “medium” exposures (200-600
µW/cm2); some 350 had “above-medium” exposures (600-1,000
µW/cm2); and 280 had “high” exposures (above 1 mW/cm2).

The incidence of all cancers was 1.69 times greater in the
low-exposure group than among the unexposed controls. Can-
cer incidence in the medium-exposure group was approximately
the same (1.57 times greater).

In contrast, Szmigielski reported finding a “considerably
higher” cancer rate in the two highest-exposure groups. In the
above-medium group, the risk ratio jumped to 4.63. The high-
est-exposed group’s cancer risk was 4.93 times that of controls.

The dose-response trend apparent in the 1986-1990 data is
based on small numbers, Szmigielski cautioned: 36 cases in a
“relatively small” group of exposed personnel. “Therefore, each
case strongly influences” the risk ratios. A confirming study of a
larger population is called for, Szmigielski concluded, in view
of the significantly higher cancer rate observed for the two most-
exposed groups of servicemen.

An analysis of cancer incidence among exposed and unex-
posed servicemen in various age groups indicated “considerably
higher” cancer rates for the RF/MW–exposed segment of each
group. This suggests, Szmigielski said, that cancers “develop
faster, with a shorter latency period” in servicemen with occu-
pational RF/MW exposures.

Szmigielski also reported on his latest analysis of retrospec-
tive data on cancer incidence in the Polish military, which con-
firms his earlier finding of substantially elevated cancer risk
among personnel whose jobs involved exposure to RF/MW radia-
tion (see MWN, Mr85, J/F87 and M/J95). For the 1971-1990 peri-

od, the risk of cancer of all types was 1.83 times greater for the ex-
posed group than for the controls—a highly significant difference.

The morbidity rate for hematological and lymphatic cancers
was 5.33 times greater for the exposed servicemen, also a highly
significant increase. The higher incidence of brain cancer—2.7
times greater than expected—is also statistically significant.

Szmigielski told Microwave News he feels it is too early to
publish results of the prospective study. He plans to extend the
study with data through 1995.

High-Field Magnetic Stimulation
of Brain Reduces Depression
A study of 12 people with clinical depression found that

they had a “significantly improved mood” after their brains
were stimulated with extremely strong magnetic fields.

At the outset, participants had a mean score of 28.5 on
the Hamilton depression scale. In the two weeks of active
treatment, this improved by 5.3 points. But when the same
people were given a “sham treatment” as a control, the mean
score went down by 3.3 points. Which treatment came first
was determined at random for each person.

Writing in the December 1997 American Journal of Psy-
chiatry (154, pp.1,752-1,756), Drs. Mark George of the Med-
ical University of South Carolina in Charleston and Robert
Post of the National Institute of Mental Health in Bethesda,
MD, explain that they administered 20 two-second, 20 Hz
stimulations over a period of 20 minutes, at a field strength
greater than 10,000 G. The sham treatment used the same
fields, but with the electromagnet at an angle to the skull in-
stead of alongside it. The researchers state that this “produces
a similar sensation in the scalp but appears not to stimulate
the brain”; they cite the inability of the angled fields to trig-
ger signals causing muscle movement, and the lack of any
changes observed through positron emission tomography.

There were no side effects on memory or attention, and
no participants had seizures. Four subjects reported mild head-
aches after treatment, which were relieved by acetaminophen.

Still No Solution to Cape Cod
Breast Cancer Puzzle

The cause of a 20% excess of female breast cancer on Cape
Cod remains a mystery, according to a three-year, $3.6 million
study by the Silent Spring Institute (SSI) in Newton, MA.

The SSI focused on contaminated drinking water and expo-
sure to pesticides, but found no link to the elevated breast cancer
rates for 1982-1994. The SSI’s report also discounts exposure
to power-frequency EMFs and exposure to radiation from the
U.S. Air Force’s (USAF) PAVE PAWS missile defense radar as
possible explanations for the excess.

“We felt there was no evidence that women’s exposure to
[EMFs or radar radiation] would be different on Cape Cod,” Dr.
Julia Brody, the institute’s executive director and study leader,
told Microwave News.

For the EMF analysis, Dr. Ann Aschengrau reviewed data
from her and Dr. David Ozonoff’s 1991 study of cancer on the up-
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per cape (see MWN, J/F92). Both epidemiologists are at the Bos-
ton University School of Public Health. Aschengrau investigated
occupational EMF exposures based on job classification and resi-
dential exposures based on proximity (less than 500 feet) to trans-
mission lines 115 kV and higher. Aschengrau noted, however,
“the lack of information on total personal exposure” to EMFs.

The SSI examined patterns of breast cancer incidence near
the PAVE PAWS radar in Bourne, using radiation measurements
made by the USAF in 1978 and 1986. (In the mid-1980s, the
USAF was planning to raise the power output of the radar by a
factor of four; see MWN, M/J87). While noting that higher can-
cer levels were reported for some census tracts, they found no
overall pattern of increased incidence in areas that the USAF
data suggested were exposed.

In the November/December 1996 issue of Public Health Re-
ports, Brody wrote that, “The EMF hypothesis...was given low
priority in our study.” Radiation from PAVE PAWS was not cited
there as a possible risk factor.

The study was sponsored by the Massachusetts Department
of Public Health. To obtain a copy of The Cape Cod Breast Can-
cer and Environment Study, contact: SSI, 29 Crafts St., Newton,
MA 02158, (617) 332-4288, Fax: (617) 332-4284, E-mail:
<info@silent.shore.net>, Web site: <www.silentspring.org>.

IARC Embarks on Major Study
of Cancer and Mobile Phones
�����������������

The International Agency for Research on Cancer (IARC) in
Lyon, France, is planning a multicountry, multimillion-dollar study
of cancer among users of hand-held wireless phones. A feasibil-
ity study is under way and the main study is scheduled to start
next year.

“Because of the huge increase in users, clearly we have a
duty at the IARC to monitor the health impacts of mobile phones,”
Dr. Elisabeth Cardis, the study’s principal investigator, told Mi-
crowave News. But, she added, “All the evidence to date points
to the fact that there is no major health risk.” Cardis, a biostat-
istician and epidemiologist, heads the IARC program on radia-
tion and cancer.

The pilot study, costing approximately $250,000, will inves-
tigate tumors of the acoustic nerves and salivary glands, as well
as two types of brain tumors—meningiomas and gliomas. “We
want to focus on the most-exposed areas of the head,” Cardis
said. The researchers will then determine which types of cancer
to include in the main study.

Cardis is satisfied that cellular phones have been in use long
enough for any increase in cancer to be detectable. “You should
be able to see a risk after five years,” she contended. Cardis ex-
plained that the evidence indicates that while RF may be in-
volved in promotion or progression of cancer, it does not cause
it, and the latency period would therefore be shorter.

One potential problem, Cardis noted, is that “the technology
of mobile phones keeps changing”—and with it, users’ exposures.

To achieve a sufficiently large study population, Cardis will
collaborate with researchers in Australia, Canada, France, Is-
rael, Italy, Sweden and the U.K. An eighth country, which Cardis
declined to name, may also participate.

Light Behind the Knee
Shifts Circadian Rhythms

In a remarkable study, visible light applied to the back
of the knee has been shown to cause significant shifts in hu-
man circadian rhythms.

Drs. Scott Campbell and Patricia Murphy of Cornell
University Medical College in White Plains, NY, exposed
the skin at the back of each participant’s knee to a 13,000
lux light source for three hours. A fiber-optic pad was used
to transmit the light without transmitting heat, and an opaque
“skirt” was placed around the legs so that no light could es-
cape. “Illumination at the participant’s eye level never ex-
ceeded 20 lux,” Campbell and Murphy write in the January
16 Science (279, pp.396-399).

In all 15 subjects, “there was a systematic relation be-
tween the timing of the light pulse and the magnitude and
direction of the...shift” in circadian rhythms. Administering
the light early in the normal sleep cycle caused a delay in the
drop in body temperature and the rise in melatonin level that
normally occur at night. When light was applied late in the
normal sleep cycle, these rhythms began earlier.

It has long been known that light in the eye can be used
to alter body rhythms. Campbell and Murphy note, how-
ever, that bright light can suppress melatonin levels in some
humans who are completely blind. This and other evidence
had led scientists to conclude that there must be other pho-
toreceptor cells that are not involved in vision—but they
had expected these cells to be located inside the eye.

In an accompanying commentary, Drs. Dan Oren of Yale
University in New Haven, CT, and Michael Terman of Co-
lumbia University in New York City suggest that the effect
of light behind the knee may be caused by “pigments [in the
blood] such as hemoglobin and bilirubin.” As Oren told
Reuters on January 29, the idea is that “blood is a messen-
ger for light, and that blood absorbs light through the eyes
and in the skin.”

Cardis believes the multicountry format will enable the study
to identify even a small increase in risk. “My opinion is that we
should have a sufficiently large population with sufficiently large
exposures.” Cardis said the study will look at a relatively young
population.

Established in 1965, the IARC is a semi-independent agency
of the World Health Organization (WHO) that coordinates and
conducts epidemiological as well as in vivo and in vitro research.

The impetus for the study came from WHO’s EMF project,
which recommended a large-scale epidemiological study of can-
cer in cellular phone users at its meeting on RF health effects in
Munich, Germany, in November 1996 (see MWN, J/A96). “We
are doing this in response to the Munich meeting,” said Cardis,
who has participated in several EMF project workshops.

The IARC’s Swedish collaborator for the study is Dr. Lennart
Hardell of the Örebro Medical Center. Hardell is also leading a
case-control study of cellular phone use among brain cancer pa-
tients, sponsored by the Swedish Work Environmental Fund. (For
more on Hardell’s study and other ongoing epidemiological stud-
ies see MWN, N/D97.)
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Controversy Over Comet Assay  (continued from p.1)

public, Motorola contracted with Roti Roti to see if he could
reproduce the effect (see MWN, N/D94 and J/F95). While Wire-
less Technology Research (WTR), which is sponsored by the
cellular phone industry, has long talked about trying to repeat
the Lai-Singh experiments, its studies have not yet gotten under
way.

Both the Roti Roti-Malyapa and Lai-Singh labs used the
comet assay—also known as microgel electrophoresis—to mea-
sure DNA breaks. In the assay, DNA fragments spread out like
the tail of a comet.

But each lab favors a different variant of the technique. Roti
Roti and Malyapa used the assay developed by Dr. Peggy Olive
of the British Columbia Cancer Research Centre in Vancouver,
Canada, while Lai and Singh used the assay developed by Singh
himself.

Lai and Singh argue that the Olive assay cannot detect mi-
crowave effects. The Singh method uses proteinase K, an en-
zyme that digests proteins that may be bound to the DNA, while
Olive’s does not. “Digestion with this enzyme is an essential
step,” Lai said. “When we do not use proteinase K, we do not
see an effect with microwaves either.” Lai explained that micro-
waves can induce protein–DNA cross-links that must be broken
up before the comet analysis is carried out.

“The use of proteinase K is not necessary to achieve a sensi-
tive assay to determine DNA damage from ionizing radiation,”
Roti Roti told Microwave News. “It is only important if there are
protein–DNA cross-links, and there is no mention of any such
cross-links in the Lai-Singh published papers,” he said.

There is also a heated dispute over the sensitivity of the Ol-
ive assay as reported by Roti Roti and Malyapa. Lai and Singh
are troubled by what they say are Roti Roti and Malyapa’s im-
possible claims that the Olive assay can detect damage by very
low levels of ionizing radiation. Lai and Singh conclude that Roti
Roti and Malyapa simply cannot be using the assay correctly
and, if so, their results for microwaves, including cellular phone
signals, cannot be trusted either.

Roti Roti and Malyapa contend that they can observe DNA
breaks following gamma ray exposure at doses as low as 0.6
cGy (0.6 Rads). The sensitivity of their assay is much greater
than Olive has claimed in her own papers. Roti Roti and Malyapa
themselves point this out in Radiation Research: “This report is
the first of its kind to measure DNA damage at low doses using
the [Olive] method.”

Singh does not believe that this kind of sensitivity is possible
with the Olive assay. And Olive herself has doubts.

In an interview, Olive said that she “can’t get down that far,”
while acknowledging that she is not using exactly the same
method as Roti Roti and Malyapa. “While detecting DNA dam-
age at 1 cGy is possible, 5 cGy is more realistic,” she said.

Olive pointed out that for replicating cells, like the human
brain tumor cells and mouse fibroblasts used by Roti Roti and
Malyapa, “ You have a high background of damage, which makes
it difficult to see a small effect.”

When asked about the reported sensitivity of his assay, Roti
Roti responded that it is reasonable because his data fit with
previous experimental results. “We are no more or less sensitive
relative to dose-response curves published in the literature,” he

stressed.
Roti Roti further argued that Olive had in fact stopped col-

lecting data at 50 cGy. “She did not push it to lower doses. She
did not run out of sensitivity,” he said. Malyapa was out of the
country and could not be reached for comment.

Olive confirmed that she had not experimented with low lev-
els. “We are interested in clinical doses in the Gy range,” she said.

Roti Roti and Malyapa address the criticisms on the sensitiv-
ity of the Olive assay in a “short note” that has also been accept-
ed for publication in Radiation Research. “It was handled by a
different associate editor and new reviewers,” Roti Roti said,
adding that there were six reviewers for this note. Roti Roti de-
clined to comment further or to make a copy available prior to
publication, at the request, he said, of the editors of Radiation
Research.

Martha Edington, the managing editor of Radiation Research,
would not say when Roti Roti’s note would appear: “I am not at
liberty to provide information about any papers that may appear
in upcoming issues of the journal,” she told Microwave News.

“Both sets of data are confusing,” Dr. Ray Tice of Integrated
Laboratory Systems said in an interview from his office in Re-
search Triangle Park, NC. “I am surprised by Roti Roti’s ability
to detect DNA damage in the cGy range using the Olive method.
On the other hand, I am equally surprised by Lai and Singh’s
positive response with microwaves.”

Tice is working with WTR to try to repeat the Lai-Singh ex-
periments, but that effort is still on hold pending receipt of fund-
ing (see also p.8).

Tice said he is “very surprised” by the Roti Roti-Malyapa de-
cision to use the Olive method. “Not too many scientists are us-
ing the Olive method. Most use Singh’s,” he said.

“It was my decision. I take the full responsibility for using
the Olive method,” Roti Roti said. “We could gain more infor-
mation more rapidly than by using the Singh method.” He added
that, “There is no theoretical reason why the methods should
give different results for measuring strand breaks.”

“In any case,” Roti Roti added, “at the time I designed this
project with [Motorola’s Dr.] Q. Balzano, WTR had announced
it was funding three groups to repeat the Lai-Singh study. I
thought there would be three other papers in the literature by now.
They were way ahead of me when I started.”

In their paper, Roti Roti and Malyapa write that the Olive
assay was chosen “because it is simple and inexpensive and the
results are reproducible.” Olive is a consultant to his project, Roti
Roti said.

Tice underscored the “apparent very good reproducibility”
of the Roti Roti-Malyapa data. “Reproducibility is the hallmark
of biological significance,” he said.

But Lai and Singh are troubled by the similarity of Roti Roti
and Malyapa’s dose-response curves for the two different cell
lines. In each case, the curves start to flatten out at relatively low
levels of gamma radiation.

“The curves show saturation at 3-5 cGy,” said Lai. “That’s
not possible. It is very strange.” Singh agreed. “The curves look
wrong,” he said. “They should not be curving downwards.”

Olive said that she too has a “problem” with the dose-re-
sponse data. “There seems to be a different effect going on at low
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Cellular Phone Radiation and Single-Strand DNA Breaks:
Sensitivity to Very Low Levels—Beneficial Effects Seen

Dr. Jerry Phillips of the VA Hospital in Loma Linda, CA,
has also been using the comet assay and he has some intriguing
results.

First, Phillips has found that human cancer cells in culture
respond to extremely low levels of microwave radiation—levels
that are more than a thousand times below those assumed to be
safe under current health standards. Second, he has observed po-
tentially beneficial effects under a variety of exposure condi-
tions, suggesting that microwaves could promote DNA repair.

Perhaps the most tantalizing aspect of Phillips’s experiments
is that a cellular phone signal that decreased single-strand DNA
breaks in vitro at two different exposure levels had previously been
shown to provide protection against brain tumors in exposed rats.

“Our studies indicate that microwaves have nonthermal, sig-
nal-specific effects that might sometimes do good and might
sometimes do harm,” Phillips told Microwave News. “They sup-
port the hypothesis that modulation and exposure duration are
key determinants of a signal’s biological impact.”

Phillips exposed human leukemia cells to either of two dif-
ferent types of microwave radiation used in wireless communi-
cations: 813 MHz iDEN and 836 MHz TDMA signals. He used
the comet assay developed by Dr. N.P. Singh.

Significantly decreased DNA damage was observed in cells

exposed to the TDMA signal at an SAR of 2.6 mW/Kg for 2 hours
or for 21 hours, as well as at an SAR of 26 mW/Kg for 2 hours.
(Current standards assume exposures below 4 W/Kg are safe.)

When Phillips used the iDEN signal with an SAR of 2.4
mW/Kg for 2-hour and 21-hour exposures, he again found less
DNA damage. But when the SAR was increased to 24 mW/Kg,
he saw significantly more damage.

In 1996, Dr. Ross Adey reported that rats exposed to an 836
MHz TDMA signal at an SAR of 0.58-0.75 W/Kg had signifi-
cantly fewer central nervous system tumors than did controls
(see MWN, M/J96 and J/A96). When Adey used an FM con-
tinuous signal, like that used by analog cellular phones, he found
no effect on tumor incidence (see MWN, M/A97). Adey recently
stepped down as the head of the Loma Linda VA lab. Adey’s
and Phillips’s studies were both sponsored by Motorola.

In explaining why he sometimes sees more DNA damage
and sometimes less damage, Phillips said that the reactions that
play a role in DNA damage and repair are not yet well under-
stood.

“We believe the key to interpreting such data lies in under-
standing the balance that exists between DNA damage and the
repair of that damage,” he writes in a paper that has been accept-
ed for publication in Bioelectrochemistry and Bioenergetics.

Daryl Fairbairn, Peggy Olive and Kim O’Neill, “The Comet Assay: A Compre-
hensive Review,” Mutation Research, 339, pp.37-59, 1995.
Robert Malyapa et al., “Measurement of DNA Damage After Exposure to 2450
MHz Electromagnetic Radiation,” Radiation Research, 148, pp.608-617, 1997.
Robert Malyapa et al., “Measurement of DNA Damage After Exposure to Elec-
tromagnetic Radiation in the Cellular Phone Communication Frequency Band
(835.62 and 847.74 MHz),” Radiation Research, 148, pp.618-627, 1997.
P.L. Olive et al., “Factors Influencing DNA Migration from Individual Cells
Subjected to Gel Electrophoresis,” Experimental Cell Research, 198, pp.259-
267, 1992.
Narendra Singh et al., “A Simple Technique for Quantitation of Low Levels of
DNA Damage in Individual Cells,” Experimental Cell Research, 175, pp.184-
191, 1988.
N.P. Singh, R.E. Stephens and E.L. Schneider, “Modifications of Alkaline
Microgel Electrophoresis for Sensitive Detection of DNA Damage,” Interna-
tional Journal of Radiation Biology, 66, pp.23-28, 1994.

doses,” she explained, adding that, “There are not enough data
in the [Roti Roti] paper to draw conclusions about the shape of
the curves at higher exposures.”

In a paper she published in 1992, Olive reported that Chinese
hamster fibroblasts showed a linear dose-response from 200 cGy
to 100 Gy.

Roti Roti and Malyapa address these concerns in print. While
they concede that their dose-response curves “appear to reach a
plateau” at low doses, they write that they completed dose-re-
sponse curves up to 10 Gy and that the comet length increased
linearly with dose at higher exposures. These data are not shown
in Radiation Research.

The second paper by Roti Roti’s team, on exposures of rats
at 2450 MHz with an SAR in the brain of 1.2 W/Kg, has also
been accepted by Radiation Research. These data, which do not
show a microwave effect, were presented last June at the 2nd
World Congress for Electricity and Magnetism in Biology and
Medicine in Bologna, Italy. Roti Roti said that he did sometimes
see an effect but that it was a function of the way the animals were
sacrificed, not the microwave exposures.

The differences between the Washington University and Uni-
versity of Washington labs may be resolved as others run their
own comet assays. For instance, Dr. Jerry Phillips of the VA
Hospital in Loma Linda, CA, is seeing both microwave-induced
DNA repair and breaks using the Singh assay (see box above).

In France, Dr. Bernard Veyret of the University of Bordeaux
will begin exposing both cells and animals to microwaves in Feb-
ruary. Veyret will be using the Singh assay. He told Microwave
News that he expects to have some results before this summer.

Roti Roti said that he is committed to finding out what is go-
ing on biologically and to finding the reason for the discrepancy
between his lab and Lai and Singh’s lab. He expressed dismay at
the lack of a resolution of a number of possible EMF effects in
the published literature.

“Motorola will support our lab to get to the bottom of the is-
sue,” Roti Roti said. He and Motorola have recently completed
negotiations on a contract renewal, which will allow his lab to do
more experiments with digital microwave signals and with higher
SARs and to pursue the differences between his results and those
of Lai and Singh. “I believe in making the effort to try to resolve
the differences,” he said.

“The real bottom line is whether there is a health hazard,”
Roti Roti said.
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FROM THE FIELD

“MICROWAVE NEWS” FLASHBACK

Years 15 Ago

• The EPA announces that it will end its RF/MW research program,
despite the agency’s intention to develop an RF/MW safety standard.

• Dr. Nancy Wertheimer and Ed Leeper report an increase in cancer
rates among adults exposed to power line EMFs.

• Robert Engell settles his $4.5 million lawsuit against ITT in which
he alleged that his pancreatic cancer was caused by tactical air navi-
gation equipment manufactured by ITT. The terms are not disclosed.

Years 10 Ago

• Concerns are raised that a large Voice of America shortwave trans-
mitter could be a possible risk factor in the McFarland, CA, child-
hood cancer cluster.

• Writing in Nature, two engineering professors, Drs. Kenneth Foster
and William Pickard, call for an end to research on RF/MW health

effects. Dr. Samuel Koslov of the Johns Hopkins University Ap-
plied Physics Lab responds, “I get the impression that the authors
have not bothered to follow the field for at least five years.”

• An F-16 pilot who was accidently overexposed to radar radiation
continues to complain of short-term memory loss long after other
effects have disappeared.

Years 5 Ago

• The CTIA announces plans for a health research program to calm
fears among the public and investors after David Reynard claims
his wife’s brain tumor was caused by her cellular phone.

• The Colorado Public Utilities Commission begins requiring that
electric utilities exercise prudent avoidance by considering health
impacts in siting new power lines.

• A jury rejects police officer Eric Bendure’s claim that his non-
Hodgkin’s lymphoma was caused by a radar gun made by Kustom
Signals Inc.

Clippings from All Over
“[R]esearch on EMFs in the United States will take a big nosedive.”

—Dr. Charles Graham, Midwest Research Institute, Kansas City, MO,
quoted by Janet Raloff in “EMFs’ Biological Influences,”

 Science News, p.31, January 10, 1998

“We were all flabbergasted....For three days we tried to find flaws in
the experiment and we couldn’t.”

—Dr. Michael Menaker, University of Virginia, Charlottesville,
 quoted by Sandra Blakeslee in “Study Offers Surprise on Working of

Body’s Clock,” New York Times, p.20, January 16, 1998 (see p.11)

“The answer here is not for the heavy hand of federal government to
just roll over local municipalities....I’ve told the wireless industry and
the broadcasting industry that they’ve got to work with local govern-
ments to solve this problem....Until that dialogue takes place, preemp-
tion shouldn’t even be considered.”

—William Kennard, chairman, Federal Communications Commission,
quoted by Jeffrey Silva in “Kennard: Compromise on Siting,”

RCR, pp.1,46, February 2, 1998

“We want to be a good neighbor, that’s why we have our stealth policy.”
—Mary Ann Noyer, spokesperson for AT&T Wireless, referring to

 the company’s policy of hiding antennnas where possible and
 sharing sites with other companies, quoted by Andrew Revkin in

 “It’s a Tree! It’s a Cactus,” New York Times, p.25, January 11, 1998

A[n] officer recounted [the mishap of] a driver who had dialed a pay-
per-minute adult entertainment phone service. He lost control of his
vehicle and hit a dump truck head-on. He was fatally injured and died
with the cellular telephone still in his hand.

—National Highway Transportation Safety Administration (NHTSA),
 An Investigation of the Safety Implications of Wireless Communications in

Vehicles, p.40, November 1997 (released January 1998) (see p.16)

[W]ireless doesn’t cause accidents on the road. Subscribers with poor
judgment do. They allow phone-number fumbling, dialing or convers-
ing to subvert their primary duty: attention to the road.

—Rikki Lee, news editor, in an editorial on the NHTSA report,
“Driven To Distraction,” Wireless Week, p.40, January 19, 1998

“I don’t use cellular phones…it’s like sticking your head in a micro-
wave oven. They’re very bad for you.”

—Keith Richards of the Rolling Stones, quoted by Chris Heath in
“Keith Richards: ‘Throw Me One of Those Bones, We’ll Eat It

Forever’,” Rolling Stone, p.92, December 25, 1997-January 8, 1998

“He believes using [mobile] phones is like putting your head in a mi-
crowave oven.”
 —Michael Cole, spokesman for Mohamed Al Fayed, owner of Harrods,

quoted by Robert Uhlig in “Health Fears But No Real Evidence,”
Daily Telegraph (U.K.), December 2, 1997 (see also MWN, N/D97)

“Anyone who uses a mobile telephone for more than 20 minutes at a
time needs to have their brain tested.”

—Roger Coghill, Coghill Research Labs, Gwent, Wales, U.K.,
quoted in “Mobile Phones Assailed,”

 International Herald Tribune, p.9, January 12, 1998

On the evidence to date, there is no proven risk of brain cancer from
mobile phones (or other communication devices), and the mechanism
of effects at low levels of exposure to radiofrequency fields is unclear.
However, mobile phones have been widely used for less than a decade
and there are grounds to be cautious.

—Dr. Bruce Hocking, consultant based in Melbourne, Australia,
and former chief medical officer of Telstra, in a letter to the
Medical Journal of Australia, p.48, January 5, 1998 (see p.9)

“As far as mobile telephony is concerned, we have concluded that the
compiled results of many years of international research do not show
that the electromagnetic fields generated by base stations and mobile
telephones cause any risk to health.”

—Lars Ramqvist, chief executive, Ericsson, quoted by Helen Meredith
in  “Mobile Phones: the Fears That Can’t Be Quelled,”
Australian Financial Weekly, p.22, January 10-11, 1998

The U.K. has over eight million mobile phone users. Teenagers are part
of one of the largest groups of new mobile phone subscribers. Are gov-
ernments and the industry doing all they can to safeguard their health?

—Editorial, “Time To Resolve Mobile Risks...,”
Electronics Weekly (U.K.), p.16, January 14, 1998
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Web site addresses are in italics. Part I appeared in our last issue.

March 10-12: Workshop on Control of Workplace Hazards for the 21st
Century (includes non-ionizing radiation), Hyatt Regency Hotel, Chicago, IL.
Contact: Dr. Gregory Lotz, NIOSH, Mail Stop C-27, 4676 Columbia Parkway,
Cincinnati, OH 45226, (513) 533-8153, Fax: (513) 533-8510, E-mail: <wgl0@
niobbs1.em.cdc.gov>, <www.cdc.gov/niosh/homepage.html>.

April 9-10: 24th IEEE Northeast Bioengineering Conference, Hershey Lodge
and Convention Center, Hershey, PA. Contact: Seth Wolpert, Dept. of Electri-
cal Engineering, Penn State-Harrisburg, 777 W. Harrisburg Pike, Middletown,
PA 17057, (717)  948-6752, E-mail: <sxw33@psu.edu>.

June 7-11: 1998 Annual Meeting of the Bioelectromagnetics Society, Trade
Winds Hotel, St. Petersburg, FL. Contact: Dr. William Wisecup, W/L Associ-
ates, 7519 Ridge Rd., Frederick, MD 21702, (301) 663-4252, Fax: (301) 371-
8955, E-mail: <75230.1222@compuserve.com>, <biomed.ucr.edu/bems.htm>.

June 7-12: 1998 IEEE MTT-S International Microwave Symposium and
51st Automatic RF Techniques Group (ARFTG) Conference, Baltimore,
MD. For MTT-S, contact: Ed Niehenke, (410) 796-5866, Fax: (410) 796-5829,
E-mail: <e.niehenke@ieee.org>, <www.mtt.org>. For ARFTG, contact: John
Gregory Burns, Northrop Grumman, PO Box 1521, Mail Stop 3K13, Balti-
more, MD 21203, (410) 765-7331, E-mail: <burns.john@postal.essd.northgrum.
com>.

June 15-24: RAPID Science Working Group Meeting, Northland Inn and
Conference Center, Minneapolis, MN. Contact: Dr. Mary Wolfe, NIEHS, PO
Box 12233, Research Triangle Park, NC 27709, (919) 541-7539, Fax: (919)
541-0144, E-mail: <wolfe@niehs.nih.gov>.

June 21-26: 1998 IEEE Antennas and Propagation Society International
Symposium and URSI North American Radio Science Meeting, Renais-
sance Waverly Hotel, Atlanta, GA. Contact: Wilson Pearson, Dept. of Electri-
cal and Computer Engineering, PO Box 340915, Clemson University, Clemson,
SC 29634, (864) 656-3946, Fax: (864) 656-3946, E-mail: <apsursi98tpc.info
@ces.clemson.edu>, <seal.gatech. edu/EEED/AP-URSI98/ap-ursi98.htm>.

June 23-25: 14th International Wroclaw Symposium and Exhibition on
Electromagnetic Compatibility (EMC), Wroclaw, Poland. Contact: W. Mo-
ron, EMC Symposium, Box 2141, 51-645 Wroclaw 12, Poland, (48+71) 728-
812, Fax: (48+71) 728-878, E-mail: <emc@il.wroc.pl>.

June 24-26: 31st Annual Meeting of the Society for Epidemiologic Research
(SER), Marriott Downtown Hotel, Chicago, IL. Contact: Sandy Adams, SER,
111 Market Pl., Suite 840, Baltimore, MD 21202, (410) 223-1626, Fax: (410)
223-1620, E-mail: <stacey@caat.spharbor.jhu.edu>, <www.sph.jhu.edu/pubs/
jepi>.

July 6-10: 1998 Conference on Precision Electromagnetic Measurements,
Renaissance Hotel, Washington, DC. Contact: Carla Battle, Courtesy Associ-
ates, 2000 L St., NW, Suite 710, Washington, DC 20036, (202) 347-5900, E-
mail: <cbattle@courtesyassoc.com>, <www.eeel.nist.gov/cpem98>.

July 11-15: 33rd Microwave Power Symposium, Inter-Continental Hotel,
Chicago, IL. Contact: International Microwave Power Institute, 10210 Leather-
leaf Ct., Manassas, VA 20111, (703) 257-1415, Fax: (703) 257-0213, E-mail:
<AssnCtr@idsonline.com>.

July 12-16: 43rd Annual Meeting of the Health Physics Society (HPS), Min-
neapolis, MN. Contact: HPS, 1313 Dolley Madison Blvd., Suite 402, McLean,
VA 22101, (703) 790-1745, Fax: (703) 790-2672, E-mail: <hpsburkmgt@aol.
com>.

July 12-16: 1998 IEEE Power Engineering Society Summer Meeting, Shera-
ton Hotel, San Diego, CA. Contact: Terry Snow, San Diego Gas & Electric, PO
Box 1831, San Diego, CA 92112, (619) 696-2780, Fax: (619) 699-5096, E-
mail: <t.snow@ieee.org>, <www.ieee.org/power>.

July 13-17: Progress in Electromagnetics Research Symposium (PIERS
1998), Congress Center, Nantes, France. Contact: Dr. Le Toan, CESBIO, BPI
2801, 18 Ave. E. Belin, F-31401 Toulouse Cedex 4, France, Fax: (33+5) 61 55
85 00, E-mail: <thuy.letoan@cesbio.cnes.fr>, <www.ireste.fr/piers98>.

August 18-20: International Conference on Microwave and Millimeter Wave
Technology, Beijing, China. Contact: Ms. Fang Min, Chinese Institute of Elec-

tronics, PO Box 165, Beijing 100036, China, (86+10) 682-83463, Fax: (86+10)
682-83458, E-mail: <shaz@sun.ihep.ac.cn>, <www.cie-china.org>.

August 23-28: 1998 IEEE International Symposium on Electromagnetic
Compatibility, Denver, CO. Contact: LRW Associates, PO Box 2530,
Matthews, NC 28106, (704) 841-1915; or Dr. Matohisa Kanda, NIST, 325
Broadway St., Boulder, CO 80303, (303) 497-5320, Fax: (303) 497-6665, E-
mail: <m.kanda@ieee.org>.

September 14-18: 1998 International Symposium on Electromagnetic Com-
patibility, University of Rome “La Sapienza,” Italy. Contact: Daniela Fiora-
monti, AEI–Ufficio Centrale, Piazzale R. Morandi 2, 20121 Milan, Italy, (39+2)
777-901, Fax: (39+2) 798-817, E-mail: <conferencesaei@aei.it>, <www.aei.it/
emc98roma.html>.

September 24-25: Mechanisms and Consequences of Power-Frequency Elec-
tromagnetic Field Exposure, University of Bristol, U.K. Contact: Dr. Alan
Preece, Medical Physics Research Centre, University of Bristol, Horfield Rd.,
Bristol BS2 8ED,U.K., (44+117) 928-2469, Fax: (44+117) 928-2470, E-mail:
<a.w.preece@bristol.ac.uk>, <www.bris.ac.uk/depts/medphys/>.

October 14-16: 1998 International Conference on Harmonics and Quality
of Power, Athens, Greece. Contact: Conference Secretariat, National Techni-
cal University of Athens, Electric Energy Systems Lab, PO Box 26137, Athens
10022, Greece, (30+1) 772-3598, Fax: (30+1) 772-3659, E-mail: <harma@
power.ece.ntua.gr>.

October 29-November 1: 20th Annual International Conference of IEEE
Engineering in Medicine and Biology Society, Convention and Exhibition
Center, Hong Kong, China. Contact: EMBSU98, HKIE, 9/F, Island Center,
No. 1 Great George St., Causeway Bay, Hong Kong, China (852) 2895-4446,
Fax: (852) 2588-7791, E-mail: <embsc@ee.cuhk.edu.hk>, <www.ee.cuhk.edu.
hk/embs98.html>.

November 9-12: 43rd Conference on Magnetism and Magnetic Materials,
Miami, FL. Contact: Diane Suiters, Courtesy Associates, 2000 L St., NW, Suite
710, Washington, DC 20036, (202) 973-8668, Fax: (202) 331-0111, E-mail:
<magnetism@courtesyassoc.com>.

November 17-19: 10th International Symposium on Antennas (JINA 98),
Nice, France. Contact: JINA 98, France Télécom/CNET, Fort de la Tête de
Chien, F-06320 La Turbie, France, Fax: (33+4) 92 10 65 19, E-mail: <jina.cnet
@wanadoo.fr>, <13s.unice.fr/JINA-98>.

1998 Conference Calendar (Part II)

CONFERENCES

NIOSH Workshop on Technology
 for Controlling Non-Ionizing Radiation

The National Institute for Occupational Safety and Health
(NIOSH) is cosponsoring a March 10-12 workshop in Chicago
on controlling non-ionizing radiation (NIR) exposures and other
workplace health risks. The spectrum from ELF through RF/
MW radiation to infrared, visible and UV radiations, as well as
lasers, will be covered.

“This represents a new area of interest for NIOSH. We have
not focused on control technologies before,” said Dr. Gregory
Lotz, chief of NIOSH’s Physical Agents Effects Branch.

One of the other major areas of discussion will be the use of
protective clothing.

Dr. James Melius, a member of the National EMF Advi-
sory Committee, will be a featured speaker. William Feero of
Electric Research and Management in State College, PA, will
address ELF EMFs. The speaker on RF/MW radiation had not
been finalized at press time.

To set a framework for discussion at the workshop, NIOSH
has released a four-page “white paper” on Research Needs for
Non-Ionizing Radiation. A copy of the NIOSH white paper is
posted on the institute Web site. For the Internet address and
for more information, see the listing on the left.
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CELLULAR PHONES & DRIVING

Some Added Risk, Says NHTSA...Does using a cellular tele-
phone while driving increase the risk of a crash? The answer is,
“Yes, at least in isolated cases,” according to a new report from
the National Highway Traffic Safety Administration (NHTSA).
In response to public concern and the proliferation of legislative
attempts to restrict wireless phone use while driving, the NHTSA
reviewed more than 30 relevant epidemiological and behavioral
studies. This is a polarized issue, Michael Goodman, the
NHTSA’s technical manager for the report, told Microwave News
from his office in Washington, explaining that many drivers rely
on phones for business reasons, while others feel endangered by
phone-wielding drivers. The NHTSA, said Goodman, sought to
present “an objective set of data” with which policymakers, the
cellular industry and the public could “reach their own conclu-
sions.” Noting the “inherent distraction potential” of the phones,
the report suggests that cellular phones increase the risk of acci-
dents to an extent “similar to that associated with other distrac-
tions,” such as reading a map. However, the report stops short of
accepting the finding of a fourfold increase in accident risk re-
ported by Canadian researchers last February in the New En-
gland Journal of Medicine (see MWN, M/A97). The NHTSA
contends that the data are “insufficient” for such a conclusion.
“We know cellular phones can cause crashes,” Goodman com-
mented. “What we don’t know is how many crashes they cause.”
The report nevertheless predicts that the rapid spread of wireless
technology will bring “an associated increase in related crashes”
unless phone technology or motorists’ habits change. The wire-
less industry cooperated with the NHTSA for the report, said
Tim Ayers of the CTIA in Washington. But, he added, it pre-
sents “nothing conclusive.” The NHTSA calls for improved re-
porting and data collection on the role of phones in accidents,
further research on the problem, increased consumer education
and more vigorous enforcement of laws against reckless or inat-
tentive driving. The 274-page report also gives details of laws
restricting cellular phone use while driving that have been adopted
or proposed in 14 states in the U.S. and in many countries around
the world. The NHTSA questions the value of laws requiring
“hands-free” car phones—already in force in several countries—
in view of evidence that phone conversations distract drivers
more than placing or receiving calls. Copies of the report, An
Investigation of the Safety Implications of Wireless Communi-
cations in Vehicles, are available from: U.S. Department of Trans-
portation TASC, Subsequent Distribution Office, SVC-121.23,
Ardmore East Business Center, 3341 Q 75th Ave., Landover,
MD 20785, Fax: (301) 386-5394. Requests should include the
report’s title and document number: DOT HS 808-635.

MELATONIN

Try Counting Sheep Instead...Attempts to debunk the media
hype on melatonin have focused on some of the more dubious
claims—that it will make you younger or improve your sex life.
Now comes word that it may not be all that useful as a sleep aid,
either. A special section in the journal Sleep (20, pp.898-919,
1997), released in December, examines the data in three articles
and an editorial. Dr. Wallace Mendelson of the University of Chi-
cago’s Sleep Research Laboratory writes that current evidence
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does not support the general use of melatonin to combat insom-
nia. While several studies have found that melatonin can shorten
the time needed to fall asleep, Mendelson states, they have not
shown any clear effect on total sleep time or its quality. He notes
that in a Consumer’s Union survey, melatonin was rated “not at
all helpful” more than any other sleep aid, and was called “very
helpful” by only one quarter of respondents. In another article,
Dr. Robert Sack of Oregon Health Sciences University in Port-
land gives a similar assessment of the literature. But Sack points
out that melatonin supplements can shift the timing of an
individual’s circadian rhythm, and that “optimal alignment of
the circadian phase with desired sleep time is a critical ingredi-
ent of good sleep.” In fact, Sack argues that since melatonin is
associated with awakening and activity in nocturnal animals, it
would best be described as a “darkness hormone” rather than as
a “sleep hormone” across all species. Another contributor, Dr.
Irina Zhdanova of MIT in Cambridge, MA, contrasts melatonin
with prescription sleep drugs: Unlike the latter, melatonin does
not produce “unbearable tiredness and an irresistible sleep drive.”
Rather, in her studies, it produced “general relaxation...and an
easier transition to sleep.” Sack makes the same distinction, point-
ing out that increasing doses of a barbiturate or a benzodiaz-
epine lead to “increasing degrees of sleepiness and eventually
coma.” But doses of melatonin over 1,000 times those that oc-
cur naturally never lead to loss of consciousness—in fact, they
may not even make some people feel sleepy. Sack adds that the
studies that show melatonin having the strongest soporific effect
in the daytime were conducted with young subjects: “Many were
presumably students and...probably somewhat sleep-deprived.”
He suggests that a built-up “sleep debt” may be necessary for
melatonin to lead to “manifest sleepiness.” Zhdanova warns that
melatonin tablets sold in health food stores, “peculiarly labeled
a ‘dietary supplement’,” produce levels many times higher than
those normally found in the body, and that this hormone affects
tissues as diverse as the brain, pituitary gland, gonads and blood
cells. An editorial by the section editor, Dr. Meir Kryger of the
University of Manitoba in Winnipeg, Canada, points out that mel-
atonin supplements are a totally unregulated product, and that
“one cannot be comfortable that the pill contains what it says it
contains.” In fact, in Canada and Europe, melatonin cannot be
purchased over the counter.

Herbal Sources...Researchers have found that several herbal
remedies contain melatonin, including the popular St. John’s Wort,
as well as feverfew and Huang-qin. In the November 29, 1997,
issue of the Lancet, a team from the University of Guelph in On-
tario, Canada, reports that St. John’s Wort contains melatonin at
levels of up to 4.39 µg/g. Huang-qin had the highest concentra-
tion—7.11 µg/g—and feverfew up to 2.45 µg/g. The December
14, 1997, New York Times reports that demand for St. John’s
Wort, most often used to treat mild despression, has jumped in
recent months. Feverfew has been found effective in treating
migraine and Huang-qin is recommended for nervous system
ailments.

OCCUPATIONAL HEALTH

EPRI Reviews Exposure Guidelines...Standard-setting bodies
should “strengthen and clarify” the scientific basis for the limits
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“Higher Leukemia Rates Among Those
Living Near Australian TV Towers”

“Living Near TV Towers a Leukemia
Risk for Children, Claims Researcher”
Sydney Morning Herald (Australia), December 10, 1996

PACEMAKER EMI

ELF Fields and Pacemakers...Power-frequency EMFs can in-
terfere with the function of implanted pacemakers and
defibrillators, according to a literature review sponsored by EPRI.
Although present-day pacemakers are better shielded than ear-
lier designs, some vulnerability to EMI is “inevitable,” writes
Dr. Antonio Sastre of A.S. Consulting & Research in Kansas
City, MO, the report’s author. (Sastre is also a senior scientist at
the Midwest Research Institute.) But, “It is possible to devise
engineering solutions that minimize risk,” Sastre told Microwave
News. Threshold intensities for interference vary widely among
manufacturers and design types, according to the report. Most
susceptible are dual-chamber units, including those operating in
monopolar mode, which can malfunction in 50/60 Hz fields as
low as 2 G or 1.5 kV/m. While this is far above any EMF levels
found inside most homes, Sastre pointed out that 1.5 kV/m fields
are “not uncommon” in the U.S. “You have that under 115 kV
and 230 kV power lines in many residential areas.” The most
immune models can function normally in magnetic fields as
strong as 12 G and in electric fields up to 20 kV/m. EMI–in-
duced malfunctions are “mostly benign,” the report states, and
usually involve reversion to fixed-rate pacing. Most devices re-
turn to normal operation when the EMI event is over. Malfunc-
tions can be serious, however, in wearers who depend on their
pacemakers to maintain cardiac rhythm, who have units operat-
ing in inhibited mode or who are prone to episodes of reduced car-
diac blood flow. Ten years ago, an EPRI study found that some
unipolar pacemakers could malfunction in 60 Hz fields above 2
kV/m (see MWN, Jun85). The introduction of new designs, in-
cluding more sensitive dual-chamber models, and of implant-
able defibrillators prompted EPRI to revisit the EMI question,
focusing on potential hazards to utility workers. The report, is-
sued in August, notes that defibrillators can also malfunction in
fields above 2 G and warns that an EMI–triggered pulse occur-
ring in the “vulnerable” period in the cardiac cycle could cause
“life-threatening” ventricular fibrillation. While cautioning that
“no data currently exist” on threshold electric field intensities
for EMI in defibrillators, the report suggests that they are likely
to be similar to those for pacemakers. To obtain a copy of the
68-page report, Susceptibility of Implanted Pacemakers and
Defibrillators to Interference by Power-Frequency Electric and
Magnetic Fields, contact EPRI’s Distribution Center (see p.17).

they prescribe—so concludes EPRI’s Evaluation of Occupational
Magnetic Field Exposure Guidelines. The 141-page report sur-
veys the scientific rationales and operational guidelines for power-
frequency exposure limits issued by the U.S.’s ACGIH, the U.K.’s
NRPB, Germany’s DIN/VDE, CENELEC and IRPA. None
takes into account “potential long-term effects, such as cancer”;
rather, all are intended to insure that induced current densities in
tissue do not exceed 10 mA/m2, the threshold for cardiac and
nervous stimulation. The EPRI report, authored by Dr. Dan
Bracken, a consultant based in Portland, OR, also compiles data
on utility workers’ exposures to fields above 500 mG from five
utility-sponsored studies. For copies of the report, contact: EPRI
Distribution Center, 207 Coggins Dr., PO Box 23205, Pleasant
Hill, CA 94523, (510) 934-4212.

Microwave News, July/August 1994

“Digital Cellular Phones Can Disrupt
Implanted Pacemakers”

“Cellular Phones May Affect
Use of Pacemakers”

Wall Street Journal, April 28, 1995
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The Price of Ignorance: Hidden Risks and Absent Benefits

It’s time to close the book on EMF health concerns—so say
the New England Journal of Medicine, the American Physical
Society and the utility industry.

And recent events have certainly seemed to favor this posi-
tion. When physicists said there was no need to worry about EMFs,
they got widespread and favorable press coverage. Next, PBS’
Frontline asked if it was not time to shut down EMF research.
Then the National Academy of Sciences (NAS) panel minimized
the chance of a cancer risk, and the National Cancer Institute
said that it had done the definitive study of childhood leukemia
and found nothing. EMF lawsuits are on the decline. Three re-
cent animal studies are now also part of the trend (see p.4).

Who in Congress, surveying this landscape, would want to
spend another dime on EMFs and public health?

The problem is that the many studies that point to a health
risk are still standing. The evidence against EMFs is in fact stron-
ger today than it was in 1990, when EPA experts labeled EMFs
“a probable human carcinogen.” When one epidemiological study
after another finds a relative risk above 1.0, it’s hard to dismiss
this as an imaginary hazard.

Even the industry-sponsored Electric Power Research Insti-
tute (EPRI) has conceded that there is evidence in favor of an
EMF–cancer connection. An EPRI meta-analysis of 29 occupa-
tional studies found that EMF exposure increased brain tumor
risk significantly—by about 20% (see MWN, J/F96). EPRI’s
analysis of 38 studies on leukemia and EMFs at work had simi-
lar results (see MWN, N/D97).

In this issue we publish a long-suppressed report drafted by
the EPA in 1994, which again concluded that EMF exposure
probably leads to more cancer (see p.1). Surprisingly, several ob-
servers think that EPA’s summary of the data is similar to that of
the NAS panel (see p.6), which was widely interpreted as saying
that EMFs and cancer are unrelated.

The difference is one of perspective. If you are looking for
conclusive proof that EMFs harm human health, as the NAS
panel did, the evidence looks weak. But from a public health view-
point, the question is whether an increased risk is likely—and
then the data paint a different picture.

As a participant at the January NIEHS epidemiology review
told us, “We are somewhere in the messy middle. The evidence
is not strong enough to say that EMFs are definitely harmful, but
the data are disconcerting. You cannot say there is nothing there.”
In short, the evidence for a health risk is strong enough that it
would be a mistake to ignore it.

Some will grant that there could be a small risk attached to
power line EMFs. But since it is either small or nonexistent, they
argue, we should not spend scarce research dollars on EMF health
research. There are other, more pressing threats to human health,
they say, and the money would be better spent elsewhere.

This argument loses sight of the ubiquity of electricity and
electronic technology in modern life. Those concerned about pub-
lic health cannot afford to be so complacent. Even a small risk,
spread over a large population, can have a high social cost.

And the risk may not be so small. It is true that the increases

found in most epidemiological studies have not been large. But
if researchers are measuring the wrong kinds of exposures, they
will miss the true size of the effect.

Take the case of Agent Orange. A contaminant in Agent Or-
ange, dioxin, is orders of magnitude more toxic than the herbi-
cide itself. And dioxin concentrations vary widely from one batch
of Agent Orange to another. So you cannot just study exposure
to Agent Orange—you must also look at the levels of dioxin.

The NAS panel recognized “the possibility that some char-
acteristic of the electric or magnetic field is biologically active
at environmental strengths.” But which characteristic? EMFs
are not just one thing. They are a complicated mix of frequen-
cies, modulations and polarizations. At power frequencies, tran-
sients and harmonics are part of the mix, and little-studied.

This is also an issue for animal studies. The clean, perfect sine
waves of the 60 Hz fields used in the lab are never encountered
in the real world. Studying “pure” 60 Hz fields may be a little
like studying “uncontaminated” Agent Orange—without the
dioxin. If there is a low-level EMF–cancer risk, current animal
studies could be “controlling it out.”

This distinction might explain the paradox of recent studies
of EMFs and melatonin, a hormone thought to be important in
fighting cancer. As Dr. John Reif of Colorado State University
in Fort Collins noted last year, “Most natural observations ap-
pear to find melatonin changes, while controlled lab studies tend
not to....I’m concerned that the controlled lab trials may not mimic
exposures in the real world” (see MWN, M/A97; also N/D97).

We are faced with a knotty problem, and not one that will be
solved quickly. But often the hardest problems lead to the big-
gest breakthroughs.

We pay for our ignorance of bioelectromagnetics in two ways.
It is not just the unknown dangers, but also the missed opportu-
nities. We are as much electromagnetic as we are chemical be-
ings and, in principle, EMFs could be used far more widely in
the kinds of therapeutic roles played by drugs today. Recent medi-
cal research suggests the range of benefits we have been missing:
treatments not just for broken bones, but for ailments from mi-
graine headaches to multiple sclerosis to cancer itself.

But to assume that electromagnetic fields, as a class, can only
have beneficial effects would be as foolish as to make the same
assumption about drugs. We cannot afford to ignore the risks or
the benefits. For both these reasons, cutbacks in EMF research
undermine public health.
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Sony Recalls Mobile Phones
That Exceed FCC RF/MW Limits

Sony Electronics Inc. announced on December 1 that it would recall 60,000
cellular phones that may violate federal radiation standards. This is the first
time that a manufacturer is recalling cellular phones because they exceed the
radiofrequency and microwave (RF/MW) radiation limits set by the Federal
Communications Commission (FCC).

Sony predicted that only “a very small number” of the 60,000 hand-held
phones would actually turn out to violate FCC rules. It stated that the problem
can be fixed by installing new software, and asked users to bring in their phones
for testing and adjustment.

These phones exceed federal limits by only “a minimal amount,” said Sony
spokesperson Rick Clancy in Park Ridge, NJ. “Our recommendation to the
FCC was that this action wasn’t necessary at all,” he said in an interview. “It’s
not as if there’s any question of anything harmful here.” He refused, however,
to give any detailed exposure information such as the phones’ specific absorp-
tion rates (SARs).

“Any noncompliance with the commission’s emissions guidelines is a very

(continued on p.9)

European Parliament Debates
Strict EMF–EMR Exposure Limits

ALARA Approach Draws Support
The European Parliament is discussing a proposal for extremely strict lim-

its on electromagnetic field and radiation (EMF–EMR) exposures for the gen-
eral public. The proposal is not likely to pass, but Italy’s health minister is
expected to call for prudent avoidance measures when the Council of Minis-
ters of the European Union (EU) meets in June.

“It is not clear if or when these limits might be adopted,” parliament mem-
ber Gianni Tamino told Microwave News. “Our goal is to start a debate.”

Tamino, who is also a professor of biology at the University of Padova in
Italy, proposed the new rules in a draft report for the parliament’s committee
on the environment (see p.9). On February 18, the committee rejected the tight
numerical limits in the report, but supported its call for applying the “ALARA”
approach to non-ionizing radiation issues. Under ALARA, exposure is to be
kept “as low as reasonably achievable.” The proposed limits will be reintro-
duced when the full parliament meets in March, Tamino said.

The European Parliament took up the issue after the European Commis-
sion (EC) proposed a common standard for all 15 member states of the EU to
replace the current patchwork of country-by-country rules (see MWN, J/A98).
The EC proposal is based on the guidelines adopted by the International Com-
mission on Non-Ionizing Radiation Protection (ICNIRP), which Tamino’s

HIGHLIGHTS pp.2-6
Wireless Notes:

Cell Phone Brain Cancer Suit in South
Africa • Carriers Unload Towers • WTR
Delays Conference, Releases 1995 Papers

EU Prepares To Fund Wireless Studies;
Industry Group Plans Research Project

Manufacturers’ Research Priorities
International Industry Group on Health Issues
FCC Moves To Tighten Compliance Testing
Magnets Ease Foot Pain Among Diabetics
Norway: New Probe of Birth Defects Cluster
U.K. Parliament Debates Cell Towers

EMF NEWS pp.7-11
In RAPID Draft Report, NIEHS Dismisses
Cancer Risk, Ignores Working Group
Meta-Analysis Finds “Strong and Consistent
Support” for EMF–Childhood Cancer Link
New Epi Studies on Brain and Breast Cancer
European Parliament Environment
Committee’s Draft EMF–EMR Report: Excerpt

FROM THE FIELD pp.12-14
Hot New Papers: EMFs and Gene Expression
• Nonthermal mm Wave Effects • Review and
Advice on MRI and EMFs • and much more
Flashback: 5, 10, 15 Years Ago
Clippings from All Over

CONFERENCES p.15
1999 Calendar (Part II)

UPDATES pp.16-18
Jane’s World Radar • Coghill Book • Wall
Boosts Cell Phone SARs • Office EMF Survey
• People in the News • In China, EMF Fertilizer
Keeping Current: Follow-Up on the News

VIEWS ON THE NEWS p.19
Will Europe Repeat U.S.’s Mistakes?
Wertheimer Wins BEMS Award
WTR’s Speed: Ahead of Its Time



2MICROWAVE NEWS  January/February 1999

HIGHLIGHTS

Add South Africa to the list of countries where wireless phone
users have charged that microwave radiation from their phones
made them sick. On December 17, businessman Terry Hutch-
ings of Pretoria sued Vodac and M-Tel, contending that his brain
cancer was caused by mobile phone use. M-Tel is South Africa’s
largest wireless carrier, and Vodac markets cellular phones. Both
companies are based in Johannesburg. “I have had a cell phone
since the day the networks switched them on,” Hutchings told
the Sunday Times of Johannesburg (December 27), adding that
he used his phone “a few hours a month.” Surgeons removed a
malignant tumor last summer, and Hutchings, who is 47, now
expects to live five more years at most. His suit seeks 2.5 mil-
lion Rand (approximately US$400,000) for personal injury and
500 million Rand (US$80 million) to pay for public warnings
on wireless health hazards and to compensate others “who have
been adversely affected” by cellular phones.

««  »»
Wireless telephone carriers are selling their mobile phone tow-
ers to independent companies that specialize in tower construc-
tion and management. Outsourcing “seems to be the trend,” said
John Bensche, an analyst at Lehman Brothers, an investment
bank in New York City. On December 9, Bell Atlantic Mobile
(BAM) in Bedminster, NJ, announced it will transfer its 1,400
towers, valued at $650 million, to a joint venture with Crown
Castle International Corp. in Houston. And Nextel, Sprint and
Powertel, among others, are looking for buyers, Bensche told
Microwave News. A driving force behind the trend, he said, is
the desire to generate more revenue from towers through collo-
cation—placing several carriers’ antennas at each site. Carriers
are more willing to rent space on a tower that is not owned by a
competitor, he explained. In fact, BAM has said that its new
joint venture will actively market space to other carriers. An-
other factor that may have prompted the deal is that cellular sites
have been lightning rods for local controversy and unfavorable

publicity. For example, the battle over a proposed BAM tower
in Vermont became so heated that it drew the attention of FCC
Chairman William Kennard. Last March, Kennard, along with
Sens. Patrick Leahy (D-VT) and James Jeffords (R-VT), at-
tended a town meeting in Hardwick, VT, to hear public con-
cerns (see MWN, M/A98). The BAM–Crown Castle joint ven-
ture, as yet unnamed, will build hundreds of new towers, secur-
ing sites and pursuing and obtaining all regulatory approvals on
BAM’s behalf. Crown Castle will own 62.3% of the joint ven-
ture, but BAM will retain ownership of its transmitters and other
equipment (see p.18).

««  »»
Two and a half weeks before the opening session, Wireless Tech-
nology Research (WTR) canceled plans for its February 1-2
meeting in Washington to review cell phone research. WTR an-
nounced that “logistical difficulties” had forced it to reschedule
the meeting for this coming June. But numerous sources told
Microwave News that they suspected the problem was an ex-
pected lack of attendance. Many balked at the $500 registration
fee. The 2nd State of the Science Colloquium on the Public Health
Impact of Wireless Technology is now slated for June 19-20 in
Long Beach, CA, immediately prior to the Bioelectromagnetics
Society’s annual meeting....Meanwhile, WTR has published the
papers from its first state of the science meeting, held more than
three years ago in Rome (see MWN, S/O95). Edited by WTR’s
Dr. George Carlo, Wireless Phones and Health: Scientific Prog-
ress includes sections on dosimetry, biological effects, epidemi-
ology and EMI with medical devices. In his “Colloquium Sum-
mation,” Carlo contended that, “A new paradigm is needed” for
assessing product safety, and stressed the importance of “post-
market surveillance.” Copies of the 432-page volume are avail-
able for $159.00 each, including shipping and handling, from:
Kluwer Academic Publishers, 101 Philip Dr., Assinippi Park,
Norwell, MA 02061, (781) 871-6600, Fax: (781) 871-6528, E-
mail: <kluwer@wkap.com>.

«Wireless Notes »

European Health Research Effort Planned;
Wireless Industry To Pay Half the Costs

The European Union (EU) has decided in principle to fund
studies on wireless phone safety, but it will pay for only half the
costs. In response, mobile phone makers are organizing a research
consortium that aims to combine EU and industry funding.

The health effects of mobile phones is one of many topics in
the EU’s Fifth Framework Program for Research and Techno-
logical Development (known as FP5), approved by the EU’s
Council of Ministers on December 22. FP5 has a five-year bud-
get of 15 billion euros (US$16.8 billion), of which 160 million
euros (US$179 million) will be spent on “Environment and
Health”—including studies of cellular phones.

But FP5 does not guarantee any specific amount for wireless
phone research. Kirsi Haavisto of the European Commission
(EC) in Brussels, Belgium, told Microwave News that all pro-

posals on environmental health will be weighed against one an-
other, and those of the highest merit will be funded. “It will be
competitive,” said Haavisto, who is with the EC’s Directorate
General 12 on Science, Research and Development. EU funding
for proposals that are approved will cover only 50% of the costs;
researchers will have to raise the rest from other sources.

The wireless industry is preparing to fill the funding gap. Its
response is being led by a group formed last June, called the Mo-
bile Manufacturers Forum (MMF). The MMF’s chair, Peter Har-
rison of Nokia in Camberley, U.K., said in an interview that the
MMF was formed “to discuss and cooperate on basic research
in the field of health and safety of radio equipment.” Members
include Alcatel, Ericsson, Mitsubishi, Motorola and Nokia.

“In the summer of 1998, the MMF established a research
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planning committee,” Harrison said, “to help industry put some
details onto the World Health Organization’s [WHO] research
recommendations and develop a specific research plan in antici-
pation of FP5.” The committee’s members are Dr. Alastair
McKinlay of the U.K.’s National Radiological Protection Board
(NRPB); Dr. Mays Swicord of the MMF and Motorola; Dr. Ber-
nard Veyret of the European research group COST 244 and
France’s University of Bordeaux; and Joe Wiart of the GSM
Association, a service providers’ organization, and France Tele-
com. They developed a list of study priorities, which they pre-
sented to the WHO in December.

Based on that list, the MMF placed an ad in several scien-
tific journals announcing “funding opportunities” on “possible
human health effects of microwave exposure.” The ad cites ten
studies that the MMF wants to see carried out (see box at right),
and explains that selected labs “will be grouped into a larger con-
sortium (with the cellular telephone industry as a funding part-
ner) to collectively respond to a call for proposals” from the EC.

Harrison noted that the MMF has held discussions with the
GSM Association about both “technical and financial collabora-
tion on [health] research.” So far, however, only the MMF has
pledged to provide funding.

The head of the WHO’s EMF research program, Dr. Michael
Repacholi, praised the MMF’s list of studies. “The MMF has
been working with the EC to promote the WHO’s highest-prior-
ity RF research,” Repacholi told Microwave News.

At the MMF’s request, the WHO is forming a peer-review
panel to judge responses to the ad and decide which labs will be
part of the industry-sponsored consortium. Repacholi, who will
be a member of the panel, stressed that it would be “independent
of the industry funders” and that the MMF would accept its de-
cisions. The panel will meet in Geneva, Switzerland, March 8-9.

The EC’s call for proposals on environmental health research
is due out in March. Its wording will be general, with cellular
phone health effects listed as one of several areas of interest.

The consortium of laboratories envisioned by the MMF will
have an advantage over individual labs in seeking EU funding.
FP5’s rules give preference to joint proposals from separate re-
search institutions in different EU countries. “There’s nothing
to prevent someone from the University of X doing something
totally independent of us,” said one observer employed by an
MMF member company. “But realistically, if the industry doesn’t
organize this, then these major studies won’t get funded.”

In 1996, an EC expert group on mobile phone health issues
called for a five-year, 24 million euro (US$27 million) research
program (see MWN, M/A97), with the cost to be shared by in-
dustry. It urged a “fire wall” between industry and the planning
of any research effort. It argued that industry “should neither
have nor be seen to have any influence over the choice of re-
search studies funded, the conduct or outcome of such studies.”

The group’s chair, the NRPB’s McKinlay, now serves on the
MMF-initiated research planning committee. McKinlay told
Microwave News that the lack of such a fire wall in the MMF
effort is not a problem. The independence of EU-funded research
will be ensured by the EC’s “open call for research proposals,
selection assessment and other research administrative proce-
dures within FP5,” McKinlay stated.

FP5 is strongly oriented toward commercial research, and
one of its goals is to “make inroads on the lead taken by the
EU’s major competitors in their research.” FP5’s rules on own-
ership of research results take special care to protect the interests
of companies developing new technologies that they may wish
to market. Although the rules call for publication of research in
scientific journals, it is unclear whether corporate funders of FP5
research could restrict discussion of results prior to publication.

The MMF’s Harrison said that, “The research will be con-
ducted according to established EC processes, which include EC
monitoring, peer review and publication in scientific journals.”

Industry Forms Global Group
on Wireless Health Issues

Wireless industry trade associations around the world have
joined to form a new organization, the Wireless Information Net-
work (WIN). The group will focus on “health and environmen-
tal issues related to the wireless industry,” according to Jo-Anne
Basile of the Cellular Telecommunications Industry Association
(CTIA) in Washington.

WIN, said Basile, will be “a vehicle to exchange informa-
tion worldwide” through which wireless industry groups can
“share the techniques they find to be most effective in respond-
ing to media inquiries and the public.” The group will neither

Cell Phone Makers’ List of
Research Priorities

The MMF wants to see ten different laboratory studies
carried out on cellular phone health effects. They include
replication of several studies showing nonthermal effects
from RF/MW radiation.

The MMF is asking for two-year cancer studies of rats
and mice exposed to GSM digital phone signals, and a shorter
rodent study on effects of RF/MW exposure on breast can-
cer initiated with the chemical carcinogen DMBA. It is also
seeking replication of Dr. Michael Repacholi’s study with
genetically altered mice, which linked RF/MW exposure to
a higher risk of cancer (see MWN, M/J97 and S/O98).

Also on the list is replication of in vitro studies that found
RF/MW exposure to be associated with chromosome insta-
bility (see MWN, M/J92) and with increased activity of the
growth hormone ODC (see MWN, N/D87 and J/A98).

On noncancer effects, the MMF calls for human provo-
cation studies of headaches, sleep disturbances, skin irrita-
tion and hearing problems. In addition, the industry group
plans to support an animal behavior study, to measure effects
on spatial learning and memory.

The ad that the MMF has placed in various journals (see
article on facing page) does not include one item that its re-
search planning committee considered a priority: a large-
scale epidemiological study of cancer among cellular phone
users. As the committee itself noted, such a study is already
being organized by the International Agency for Research
on Cancer (see MWN, J/F98 and S/O98).
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serious matter,” declared an FCC statement. “We will closely
monitor Sony’s [recall] program,” it continued, “and will not
hesitate to take additional action if necessary.”

Sony initially argued that the phones were close enough to
the limit that they did not pose a clear-cut violation of FCC rules.
“We felt there was some gray area with regard to the regula-
tions,” said Sony spokesperson Scott Westover in San Diego, “but
the FCC clarified for us that this was not the case.”

Kwok Chan of the FCC said that it is a matter of black and
white. “An FCC limit is like a speed limit—you can’t go above
it,” Chan told Microwave News.

Clancy stressed that when Sony did take action, it was vol-
untary—not the result of a federal order. “We’re not calling it a
recall, we’re calling it a notification program,” he said. “It’s up
to consumers to decide whether or not they want to take any
action.” In contrast, the FCC’s December 1 statement held that
Sony “has a responsibility to ensure that consumers have phones
that adhere to the...guidelines,” and noted that it had so advised
the company.

The problem first came to Sony’s attention in late August,
according to Clancy, when some phones were brought in for
service for unrelated problems. Technicians found that four mod-
els had been manufactured with power settings that were some-
times too high, which Westover ascribed to “an internal error on
Sony’s part.” All four models were “dual-mode” phones pro-
duced jointly with Qualcomm Inc. of San Diego, designed to
use Qualcomm’s digital CDMA technology where it is available

and analog service elsewhere. The problem affects the phones
only in the analog mode.

Under the FCC’s self-certification program, Sony had already
submitted test results to the FCC claiming that these phones met
federal exposure standards. Such a submission is required of any
manufacturer before it puts a new phone on the market.

After the excessive power levels were discovered, Sony hired
a succession of labs to evaluate whether the phones really do
violate FCC limits, said Gretchen Griswold of Sony in San Di-
ego. Sony first went back to PCTEST Engineering Laboratory
in Columbia, MD, which had done the original compliance test-
ing on these phones. Next it hired the lab run by Dr. Om Gandhi
at the University of Utah in Salt Lake City. Finally, Sony con-
tracted with Schmid & Partner Engineering AG (SPEAG) in
Zurich, Switzerland.

All three labs came up with different results, according to
both Sony and the FCC. Dr. Niels Kuster of the ETH in Zurich,
who is a principal in SPEAG, told Microwave News, “I am bound
by a nondisclosure agreement, and therefore cannot comment
on the test results.” But Gandhi said in an interview that “some
phones did exceed the [FCC] standard” in measurements by his
laboratory.

“This is a general problem in compliance testing,” said Chan.
“It’s not just Sony.” Gandhi said conflicting results occur be-
cause, “There is not a standard protocol to test these devices.”
Now the Sony recall has brought this issue to a head. Two days
after the recall was announced, FCC Chairman William Kennard

Sony Recalls Noncompliant Phones  (continued from p.1)

sponsor nor attempt to coordinate research.
Established at a meeting in London on December 10, WIN

includes industry representatives from Australia, Austria, Canada,
Denmark, France, Germany, Ireland, Italy, New Zealand, Nor-
way, Sweden, the U.K. and the U.S. Basile told Microwave News
that the London meeting was initiated jointly by the CTIA and
the U.K.’s Federation of the Electronics Industry (FEI).

Basile stated that WIN was formed because “this is a global
industry, and scientific research knows no geographic bound-
aries.” More immediately, she explained, it was spurred by “in-
creased attention to wireless issues by the media.” That atten-
tion has been especially acute in the U.K., where, Basile noted,
the FEI “has been on the front lines for a while now” (see also
MWN, J/A98 and N/D98).

Those at the meeting discussed the state of wireless health
and environmental issues in each country represented. Accord-
ing to minutes of the meeting, participants from Canada and
Italy reported that the concept of prudent avoidance has become
part of the public debate, and they expressed concern that the
term “electrosmog” is now used frequently. In contrast, a repre-
sentative from the U.S. stated that the question of health effects
has been replaced by issues of electromagnetic interference and
safe driving. Local government control and public participation
were identified as hot topics in Austria, Canada and Sweden,
and base stations were cited as flash points in many countries.

Gerd Friedrich of Germany’s Forschungsgemeinschaft Funk
(FGF), in Bonn, gave a presentation on public perception of RF/

MW issues in Germany. Friedrich warned that “‘opposition’
groups have become sophisticated in their geographical organi-
zation and communication methods (e.g., Internet),” according
to the minutes.

In a presentation on current health research, Dr. Mays Swicord
of Motorola in Ft. Lauderdale, FL, reported that most studies to
date are reassuring, but that “some positive unreplicated results”
need further investigation. Swicord said that the 2003 IARC re-
view of cancer evidence and the 2004 WHO review of noncancer
health effects will each have a major impact.

Basile told Microwave News that WIN plans face-to-face
meetings at least once a year. She said these could be timed to
coincide with other meetings that WIN members may attend,
such as the annual meetings of the Bioelectromagnetics Society.

WIN includes the following industry groups: the Australian
Mobile Telecommunications Association, Austria’s Forum
Mobilkommunikation, the Canadian Wireless Telecommunica-
tions Association, Denmark’s Association of Telecommunica-
tions Hardware Suppliers, Germany’s FGF, the New Zealand
Telecommunications Organization, Norway’s Elektronikkbrans-
jen, the U.K.’s FEI, the U.S.’s CTIA, the Mobile Manufacturers
Forum (an international manufacturers group) and the GSM
Association (an international group of service providers). Three
individual companies—France Telecom/CNET, Ireland’s Eircell
and Italy’s Telecom Italia Mobile—are also members, with the
understanding that each will aim to represent its country’s wire-
less industry as a whole.
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took action to ensure that testing labs produce consistent and
repeatable results (see box above).

Howard Bassen, chair of an IEEE subcommittee on compli-
ance testing, has commented that SAR measurement is “an ex-
tremely complex process.” Bassen recently told the FCC that
“even small variations” in testing parameters “can lead to a
change in the total measurement results by a factor of two or
more.”

Sony’s mistake, according to Chan, was that its engineers
were interpreting FCC rules in the same way that they would an
internal industry standard. “Companies agree on industry stan-
dards so their systems can work together,” Chan explained. “They
have to meet those standards within a certain tolerance, plus or
minus.” But, he said, “FCC limits are different—a limit is a limit.”

The recalled phones were produced in the first half of 1998,
and are no longer on the market. About 52,000 of them went to
customers of PrimeCo Personal Communications, whose main

markets are in Florida, Illinois, Louisiana and Wisconsin. The
rest were used by Sprint PCS customers in markets across the
country.

Sony has established what it calls “software upgrade cen-
ters” to handle the recall; most are located in hotels. Sony’s
Westover said that 44 such centers have been set up in PrimeCo’s
service area. As an incentive to get users to bring in their phones,
Sony is offering a $50 credit towards airtime. Users who do not
respond will be sent follow-up mailings.

Although industry publications such as Mobile Phone News
(December 8) suggested that the recall might bring more atten-
tion to wireless safety issues, the story has been ignored by the
mass media. “It’s been very quiet,” commented Sony’s Clancy.

The phones being recalled are model numbers CM-B3200,
CM-B3200PRC, CM-B2200PRC and CM-B1201SPR. They
carry either of the FCC identification numbers L5ACMDB and
L5ACMDB2.

FCC Moves To Tighten Compliance Testing Methods
The FCC is concerned about the lack of agreed-upon meth-

ods for testing RF/MW exposure from mobile phones. The com-
mission is pressing its own staff and a standards-setting com-
mittee to resolve the problem.

The FCC is revising its own guidelines for determining com-
pliance with exposure limits, with a new version due out by
March. In addition, FCC Chairman William Kennard wrote to
the IEEE subcommittee on certification of wireless handsets,
urging that it complete its work as soon as possible.

The importance of the compliance problem was underscored
by Sony’s cellular phone recall (see p.1). “Certain recent events
have made us acutely aware of the need for immediate and spe-
cific guidance” on compliance testing, Kennard wrote on De-
cember 3—two days after the Sony recall was announced. In
his letter to the IEEE group, known as Standards Coordinating
Committee 34 Subcommittee 2 (SCC-34 SC-2), Kennard high-
lighted the inconsistent results among different labs, and urged
SC-2 to complete its testing protocols as quickly as possible
(see also MWN, M/A97 and N/D98).

A response from SC-2, obtained by Microwave News, stated
that subcommittee members would “expedite the progress of
their work.” In a January 21 letter to Kennard, SC-2 chair
Howard Bassen predicted that a first draft on measurement pro-
cedures would be ready by early spring, and invited the FCC to
adopt it as an interim measure. Bassen, who is with the Food
and Drug Administration’s Center for Devices and Radiologi-
cal Health (CDRH) in Rockville, MD, added that SC-2 would
complete its final draft later this year and expects approval by
the IEEE in 2000.

“The intent of the letter was to prompt the subcommittee to
work faster—and it seems to have succeeded,” Dr. Robert Cleve-
land of the FCC’s Office of Engineering and Technology (OET)
said in an interview. The fact that the letter was signed by Ken-
nard, he noted, “made a lot of people sit up and take notice.”

“I’m sure the Sony recall was what prompted Kennard’s
letter,” said the chair of SCC-34, Ron Petersen of Lucent Tech-
nologies in Murray Hill, NJ. “In a way it was good, because
people are starting to realize that this is a serious problem,”

Petersen told Microwave News. “ Most phones have SARs on
the order of 1 W/Kg, so you don’t have a lot of leeway. If there
are large uncertainties, you really need to know about it.”

FCC rules for mobile phones limit SARs to 1.6 W/Kg, and
Bassen’s letter noted that very small changes in measurement
procedures can change SARs “by a factor of two or more.”

In a January interview, OET’s Kwok Chan stressed that this
problem was much bigger than the Sony recall. In the two years
since the FCC adopted RF/MW limits for cellular phones (see
MWN, J/A96), Chan said, it has been “not uncommon” for two
labs testing the same phone to have varying results. The FCC’s
testing guidelines were “originally worded in a loose way so
that things could get done,” he noted. “We’ve learned quite a
bit since then, and now it’s time to tighten it up.”

But the Sony recall clearly raised the FCC’s concern to a
new level. “The chair of the FCC doesn’t normally write to
standard-setting committees,” a member of SC-2 told Micro-
wave News. “The only reason the letter was sent to us was be-
cause there was a problem—the Sony recall.”

Some of the key factors that the FCC and SC-2 must con-
sider are the position in which a phone should be tested, the
shape of the model head and the dielectric properties of the
material inside. Of these, said Petersen, the position is the most
important (see MWN, N/D97). Petersen said that SC-2 should
come to an initial agreement on these issues at its next meeting,
February 25-26, at the CDRH in Rockville. “We really want to
move forward on this,” he said.

The revision of the FCC’s own testing guidelines, contained
in Supplement C to OET Bulletin 65 (see MWN, S/O97), is not
moving as quickly as originally hoped. The revised supplement
“should be issued in January,” according to Kennard’s letter.
But in January Chan said that late February was “a good target.”

“The Sony incident is very important,” said another mem-
ber of SC-2, Dr. Jacek Wojcik of Aprel Laboratories in Nepean,
Ontario, Canada. “The cost of recalling 60,000 phones is small
compared to the cost of planting a seed of doubt in the public
mind. Something like this can happen only because we still don’t
have the proper engineering tools for compliance testing.”
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Magnets Help Foot Pain Among
Diabetics, Claims New Study

Pain, numbness and tingling in the feet are common compli-
cations of severe diabetes. Now Dr. Michael Weintraub, a neu-
rologist practicing in Briarcliff Manor, NY, reports that his re-
cent study suggests that a static magnetic field may reduce these
symptoms.

The study was published in the January issue of the Ameri-
can Journal of Pain Management (AJPM, 9, pp.8-17, 1999) and
was covered by both the Associated Press and the New York Times
on January 6.

Weintraub, who is clinical professor at New York Medical
College in Valhalla, NY, told Microwave News that he chose to
study diabetic peripheral neuropathy (DPN) for two reasons.
“Pain is heterogeneous,” he said. “It has a lot of different causes.
But here the cause is clearly diabetes, so there are no other vari-
ables.” Also, he said, “most patients with DPN don’t respond to
any established therapy.”

In an earlier, 14-person pilot study published last year in AJPM
(8, pp.12-16, 1998), Weintraub found that foot pads with a 475
G static magnetic field produced significant improvement among
those with DPN, but smaller gains among those with other types
of foot pain. The current study, with ten diabetics and nine vol-
unteers with other types of foot pain, used the same type of foot
pads and tried to examine a possible placebo effect—but both
participants and the researcher could tell which pad was mag-
netic and which was the placebo.

In the first month, participants wore a sham magnet on one
foot and a real one on the other. In the second month, the pads
were reversed, and in the last two months, only real magnets
were used. At the end of the study, 90% of the diabetics but only
33% of the nondiabetics showed improvement. In contrast, the
two groups’ responses to the sham magnets were lower and more
closely matched.

 “It is unlikely that the beneficial effects over four months

HIGHLIGHTS

represent [a] placebo effect,” Weintraub contended. He explained
that if they did, “both groups should have improved the same
amount” with the real magnets. Instead, he said, diabetics showed
significantly more improvement.

Weintraub conceded that there were many weaknesses in his
study, especially its small size. He is now planning a larger one
with an improved design, which would involve 300 to 400 par-
ticipants, all diabetics. Controls would use only sham magnets
for the duration of the study.

New Investigation into Norwegian
Birth Defects Cluster

The Norwegian government has opened a new investi-
gation into a cluster of birth defects among children born to
men who served aboard the torpedo boat Kvikk.

Inge Sellevåg of Bergens Tidende, the daily newspaper
in Bergen, Norway, reports that the new investigation will
be led by STAMI, the National Institute of Occupational
Health. Sellevåg says that no decision has yet been reached
on the mandate of the new study, or on the status of the
original report by the Norwegian navy.

The navy’s report, issued last year, found no link be-
tween the birth defects and exposure to radar and communi-
cations radiation aboard the ship. But a subsequent investi-
gation by Bergens Tidende uncovered numerous inconsis-
tencies and omissions in the navy’s study (see MWN, M/J98
and N/D98).

Cell Towers Prompt
Debate in U.K. Parliament

Members (MPs) of the U.K. Parliament are concerned about
the siting of wireless telephone towers and about possible health
effects of RF/MW radiation from such installations.

In a January 18 House of Commons debate, Phil Willis, a
Liberal Democrat from northern England, criticized the govern-
ment’s tower siting guidelines as “weighted too much in favor
of industry and not of the environment.” Willis called instead
for a precautionary approach to tower siting, arguing that, “Any
minister would be foolish to rule out the possibility of a health
risk” from RF/MW radiation.

Other MPs expressed similar concerns. Jackie Lawrence, a
Labor member from Pembrokeshire, added that the U.K. Na-
tional Radiological Protection Board’s (NRPB) guidelines in
some cases allow RF/MW exposures several times higher than
ICNIRP’s recommended limits (see also p.9). The NRPB “is
becoming increasingly isolated in its approach” to limiting pub-
lic exposures, she warned.

Nick Raynsford, who is Parliamentary Under-Secretary of
State for Environment, Transport and the Regions, responded
for the Labor government, declaring that it is aware of public
concern about “alleged adverse health effects” associated with
cellular towers, and that it “takes that concern seriously.” But,
Raynsford contended, wireless base stations operate “typically
some thousands of times inside the exposure limit” set by the
NRPB. And Raynsford defended the NRPB’s limits, maintain-
ing that, “Their basis is broadly consistent with other interna-
tional guidelines, such as those of ICNIRP.”

Apart from modifications to permitting procedures, such as
requiring carriers to post a public notice when they plan to build
a new tower, Raynsford gave no indication that the government
is considering changes in tower siting policy. He did promise
that the U.K. will continue to pursue research on RF/MW health
effects by supporting the WHO’s International EMF project (see
MWN, J/F97).

The Liberal Democrats’ Willis proposed a mandatory inde-
pendent health risk assessment for each new tower, to be made
at the carrier’s expense, as well an independent evaluation of the
need for a new tower to fill a coverage gap.

At times, Willis’s knowledge of the issue appeared to be shaky.
For instance, he incorrectly claimed that in the U.S., “Thirty-
nine states have stopped erecting masts until the authorities have
greater confidence in the technology.”
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EMF NEWS
NIEHS Draft Report on RAPID
Program Ignores Cancer Risk

There are now strong indications that the National Institute
of Environmental Health Sciences (NIEHS) will tell Congress
that EMFs do not pose cancer risks. Essentially all federal fund-
ing of EMF health research ended last September 30, and the
NIEHS appears likely to argue that there is no need for a new
EMF research program.

As of late February, a report to Congress from NIEHS Di-
rector Dr. Kenneth Olden was still under internal review. But a
preview of the advice Olden is getting from his staff may have
been provided in December.

NIEHS staff distributed a 352-page document, EMF RAPID:
Program Report, at the final meeting of the National EMF Ad-
visory Committee (NEMFAC), held jointly with the EMF In-
teragency Advisory Committee in Washington on December 14.
The draft report describes studies carried out under the EMF
RAPID research program that Congress mandated in 1992 (see
MWN, N/D92), and concludes that they “provide substantial
evidence that there is not a robust biological effect of EMF ex-
posure at environmentally relevant levels.”

The draft report was written by four NIEHS staffers led by
Dr. Gary Boorman, who heads the EMF RAPID program at the
NIEHS in Research Triangle Park, NC. It goes on to state that,
“These data, when taken together with the National Academy of
Sciences report, provide a basis for concluding that environmental
EMF exposures, at the levels at which human exposure occurs
in the environment, do not demonstrate an effect on critical bio-
logical processes and functions that could be expected to ad-
versely affect human health.” It also opposes earmarking any

more funds for EMF research.
Boorman’s report never mentions the conclusions of an

NIEHS Working Group on EMFs, which met last June 16-24
near Minneapolis (see MWN, J/A98). The 30-member interna-
tional panel voted 19 to 9 in favor of categorizing EMFs as “pos-
sible carcinogens.” That designation was based largely on the
results of epidemiological studies pointing to higher rates of leu-
kemia among children exposed at home and among workers
exposed on the job. The Working Group classified EMFs as pre-
senting a cancer risk similar to that from carbon tetrachloride,
chloroform, DDT and lead.

Many members of NEMFAC were dismayed by Boorman’s
decision to leave out the advice of NIEHS’ own experts. It is
“shocking,” said Shirley Linde, NEMFAC’s chair. Margaret
Seminario, director of the AFL–CIO’s Department of Occupa-
tional Safety and Health in Washington, called it “stunning.” Dr.
Peter Bingham, recently retired from Philips Laboratories, said,
“You would think we were in a different universe.”

The Boorman report does note that the NIEHS spent more
than $2,500,000 to run the Working Group meeting and three
previous science review symposia—close to 10% of all funds
spent under the EMF RAPID program. But while it states that
the Working Group issued a report of its own, it contains no
reference to the Working Group’s conclusions.

There appears to be some dissent within the NIEHS, how-
ever. Dr. Christopher Portier, an NIEHS risk analyst who orga-
nized the Working Group meeting, refused to endorse the draft
report—even though he is listed as its coauthor. When asked
directly whether he agreed with the report’s conclusion, he re-
plied, “I have no comment.”

Several members of NEMFAC observed that Boorman’s
report could easily be mistaken for Olden’s forthcoming report

Dr. Daniel Wartenberg did a meta-analysis of 11 childhood
leukemia studies for the National Academy of Sciences (NAS)
panel on EMFs (see MWN, N/D96). He has now published it in
the December American Journal of Public Health (88, pp.1,787-
1,794, 1998), adding some data from four more recent studies.

Overall, the 15 studies “provide relatively strong and con-
sistent support for a somewhat weak elevated risk of leukemia
for children living in proximity to power lines,” Wartenberg
writes. “The data cannot be explained statistically on the basis
of random fluctuations alone.” He points out that the overwhelm-
ing majority of studies show an increase in risk. And in his analy-
sis of combined data from the original 11 studies, he found sta-
tistically significant risks nine times more often than would be
expected due to chance. “For [this] observed excess to be due to
publication bias,” Wartenberg adds, “there would have to have
been at least a dozen unpublished, negative studies.”

Wartenberg, of the Environmental and Occupational Health
Sciences Institute in Piscataway, NJ, reports that the results for
each exposure metric are relatively consistent. Childhood leu-
kemia studies based on wire codes, distance from power lines
or historically reconstructed field measurements tend to show

an increased risk, while those based on direct magnetic field
measurements do not.

The contradiction between spot measurements and other
metrics “remains an enigma,” writes Wartenberg. “Exposure
misclassification, which typically biases the results towards the
null [i.e., no effect], may play a role.” Alternatively, he writes,
some other factor unrelated to magnetic field strength may be
involved. But he notes that various candidates for this “Factor
X” have been investigated, and none explained the association.

The four studies published since the release of the NAS EMF
report in 1996 include one by the National Cancer Institute (see
MWN, J/A97, N/D97 and M/J98). “When the results of these
studies are included in the meta-analysis,” writes Wartenberg,
“only small changes are found.” The risks associated with wire
codes, distance and calculated historical exposure decline, but
only slightly. “The spot-measure results moved from slightly
protective...to slightly risky,” due mainly to NCI’s results.

 “Another case-control study would likely be very expen-
sive and only marginally informative,” Wartenberg concludes.
Instead of more general studies, he argues for research that would
focus on “high-exposure individuals.”

Meta-Analysis Finds “Relatively Strong and Consistent Support
for a Somewhat Weak Elevated Risk of Leukemia for Children”
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New Epidemiology on Brain Tumors and Breast Cancer
Swedish Study of Occupational EMFs

EMF exposure at work was associated with an increased risk
of brain cancer in a case-control study by Drs. Anders Ahlbom
and Susan Preston-Martin and colleagues.

Men who had ever worked in a job with average exposures
above 4 mG showed a risk of glioma that was twice as high as
that of others, as well as a 50% higher risk of meningioma. Those
with five years or more of such exposure were twice as likely to
develop glioma, but only half as likely to have meningioma.

Writing in the European Journal of Epidemiology (14, pp.563-
569, 1998), Ahlbom, of the Karolinska Institute in Stockholm,
Sweden, and Preston-Martin, of the University of Southern Cali-
fornia in Los Angeles, note that a weakness of their study is “the
small number of exposed subjects, which results in wide confi-
dence intervals.” But overall, they conclude, the results “give
some support to previous findings” linking brain tumors with
EMF exposures on the job (see also MWN, J/F97). “Information
was available regarding several potential confounders,” they add,
“but none of them seemed to be of any importance.”

The researchers used cancer registry data and hospital records
to examine every case of the two types of brain cancer diag-
nosed from 1987 to 1990 among half a million men aged 25 to
74 living in central Sweden near Uppsala. The study included
84 men with glioma, 20 with meningioma and 155 controls. The
study is one of ten on adult brain tumors that are part of the
Surveillance of Environmental Aspects Related to Cancer in
Humans (SEARCH) program of the International Agency for
Research on Cancer in Lyon, France.

For exposure assessment, Ahlbom and Preston-Martin used
a common list of “electrical occupations” as well as measure-
ments of typical exposures for different jobs from a previous
study by Dr. Birgitta Floderus. Most men in their study who work-
ed in high-exposure jobs, according to the Floderus measure-
ments, were not listed as electrical workers. These included for-
estry and logging workers, railway workers and mail carriers.

Ahlbom and Preston-Martin found higher brain cancer risks
among welders and those working at VDTs. They note that a
previous SEARCH study of VDT users in Australia found an
increased brain cancer risk among women but not among men

(see MWN, J/A92), and that an earlier study by Preston-Martin
found an excess risk among male computer programmers in Los
Angeles (see also MWN, M/A90).

Breast Cancer on Cape Cod
A study of breast cancer on Upper Cape Cod has revealed

some increases in risk among women with occupational or resi-
dential EMF exposures, but the increases are far from statisti-
cally significant. The researchers conclude that the data “did not
support” a link between breast cancer and 60 Hz magnetic fields.

Women who had ever lived within 500 feet of a power trans-
mission line or substation had a 50% greater breast cancer risk
than did controls, Drs. Patricia Coogan and Ann Aschengrau re-
port in the October 1998 Archives of Environmental Health (53,
pp.359-367). The authors, both of the Boston University (BU)
School of Public Health, found an increase of 70% for those
who lived near a power line or substation for over five years.

Two other sources of residential exposure, electric blankets
and electric heat, were not associated with any increased risk.

Among women who held jobs likely to involve high EMF
exposures, Coogan and Aschengrau found a 20% greater breast
cancer risk. The combination of high exposures on the job and
above-average residential exposures did not result in any fur-
ther increase in risk.

The authors do not view the elevated risks as evidence of a
causal relationship. “There wasn’t really anything there,” Aschen-
grau told Microwave News. She and Coogan write that the study
is “limited by small numbers.” It included 259 women from breast
cancer cases on the Upper Cape reported to the Massachusetts
Cancer Registry from 1983 through 1986, and 738 controls.

The study was part of a three-year, $3.6 million investigation
of breast cancer on Cape Cod led by the Silent Spring Institute
in Newton, MA, and used data from an earlier study of the inci-
dence of various cancers on the Upper Cape by Aschengrau and
Dr. David Ozonoff, also of BU (see MWN, J/F92 and J/F98).
The Massachusetts Department of Public Health funded both
studies in an effort to identify the cause of elevated cancer rates
on Cape Cod. To date, no explanation has been found for the
20% excess of breast cancer in the area for 1982-1994.

EMF NEWS
to Congress. It includes a cover letter from Olden, which begins:
“I am pleased to provide this report on the Electric and Mag-
netic Fields (EMF) research and communication activities that
have been conducted over the past six years....”

In response to NEMFAC criticism, Boorman agreed to make
some changes in his report. But many observers see Boorman’s
draft as an indicator of what Olden will say.

The National Electrical Manufacturers Association (NEMA)
declared that, “This draft report will figure prominently in the
final report to Congress.” NIEHS DRAFT REPORT FINDS NO LINK
BETWEEN EMF, CANCER was the headline on the front page of
NEMA’s magazine, Electroindustry, of January 15. The presi-
dent of NEMA, Malcolm O’Hagan, called the Boorman report
“very encouraging news.”

Olden’s report is required by law. With the end of the EMF
RAPID program, the NIEHS must report to Congress on
whether “exposure to EMFs produced by the generation, trans-
mission or use of electric energy affects human health.”

Last summer, in its press release announcing the Working
Group’s decision to classify EMFs as possible carcinogens, the
NIEHS featured a quotation that if EMFs did in fact present a
health risk, it would be a small one—even though risk assess-
ment was never discussed by the Working Group. At the time,
some NEMFAC members expressed concern that the press re-
lease was an early indication that the NIEHS would try to bury
the EMF question (see MWN, J/A98; also J/F98).

[Dr. Louis Slesin, editor of Microwave News, was a member
of both NEMFAC and the NIEHS Working Group on EMFs.]
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European Parliament Weighs Prudent Avoidance  (continued from p.1)

report criticizes for ignoring nonthermal and long-term effects.
Some industry groups oppose the ICNIRP limits as too re-

strictive, and are lobbying against the EC proposal. “A huge
number of products would need to be withdrawn from the mar-
ket” if ICNIRP’s limits are adopted by the EU, according to a
statement from Philips, Sensormatic, Siemens and several other
companies. As examples, they cite “kitchen appliances, welding
equipment, retail anti-theft systems, airport security devices...etc.”

The fate of the EC’s proposal will be decided by the EU
Council of Ministers. The powers of the European Parliament
are limited, and in this case its role is only advisory. But its re-
view of the EC proposal is required by law, and last July the
issue was assigned to the parliament’s Committee on the Envi-
ronment, Public Health and Consumer Affairs. Tamino, a com-
mittee member who is also vice chair of the parliament’s Green
Group, was asked to prepare a report.

Tamino’s draft report, dated November 6, 1998, notes that
the European Parliament’s 1994 resolution on EMF–EMR is-
sues (see MWN, J/A94) supports ALARA and “the precaution-
ary principle, which states that in the event of doubt, risks should
be avoided.” The draft report objects to the fact that the EC pro-
posal is “less strict than the legislation already existing in vari-
ous member states,” such as Italy, Luxembourg and Sweden. It
sharply criticizes the EC proposal for ignoring research studies
that support the existence of nonthermal effects.

“Risks start appearing on chronic exposure (for example, eight
hours per day) to EMFs at levels above 0.3 µT,” Tamino con-
cludes. His report therefore advocates that a limit of 0.25 µT
(2.5 mG) be phased in over a ten-year period for the 1 Hz-2 kHz
frequency range. Equally severe restrictions are proposed for
higher-frequency fields.

Tamino’s proposed rules “do not appear to have any health
basis,” declared Dr. Michael Repacholi, who heads the World
Health Organization’s (WHO) EMF program. “It is likely that
if any health consequence of EMF exposure is found, it will be
quite subtle,” Repacholi stated in a letter to a parliamentary staffer
which was obtained by Microwave News. Tamino’s limits “are
between 10 and 10,000 times lower than the levels suggested by
ICNIRP,” he wrote, and they would cost “hundreds of billions
of dollars.” Repacholi was the chair of ICNIRP when the limits
now proposed by the EC were developed.

As for the Tamino report’s support for ALARA and for the
precautionary principle, Repacholi stated that the WHO has no
position on either one. “While it makes good public hygiene
sense to keep EMF levels down to those actually needed to al-
low the technology to function,” he wrote, limits that are much
stricter than ICNIRP’s “will probably have no health benefit.”

Last year, Repacholi declined to endorse prudent avoidance
measures, saying that “it is not WHO’s job” to make such rec-
ommendations (see MWN, N/D98).

Tamino’s report was also opposed by the German mobile
phone company Mannesmann Mobilfunk, which warned that it
would result in “destroying the basis of mobile telecommunica-
tions.” The European Broadcasting Union objected that the lim-
its in the draft report “could cause significant changes in lifestyle
to become necessary.”

Philip Whitehead, a member of the environment committee

who is part of the European Parliament’s Socialist Group, had a
more mixed reaction. In an interview, Whitehead expressed skep-
ticism about Tamino’s proposed numerical limits, saying they
are “so drastic” that they would “entirely stop the use of domes-
tic appliances.” On the other hand, he said, not enough is known
about the health effects of EMFs: “Over the long term, we are
part of an experiment, and the jury is still out.” Whitehead, who
represents Staffordshire East and Derby in the U.K., called for
more research and “active monitoring of the facts.”

When the environment committee voted on February 18, the
limits proposed by Tamino were defeated. But language on
ALARA and the precautionary principle was approved, as well
as amendments offered by Whitehead that call for regular review
of the issue in the future, by both the parliament and the EC.

Whitehead told Microwave News he is particularly concerned
about mobile phones, which he called “the major subject of de-
bate in the committee.” The committee approved an amendment
by Whitehead stating that limits should be reviewed in the fu-
ture, “in light of increased patterns of usage of devices” that emit
electromagnetic radiation.

In the wake of the committee vote, Tamino said that the parlia-
ment’s Green Group would reintroduce the lower limits when
the full parliament meets in March. He added that he will try to
find a majority for an amendment dealing with possible long-
term effects.

But whatever position the parliament takes, it is not binding
on the Council of Ministers. Before the ministers take a vote on
June 8, a council working group will discuss its own amend-
ments to the EC proposal. Tamino said that he expects the Ital-
ian delegation to propose language on possible long-term ef-
fects and the precautionary principle. He noted, however, that
the U.K. and France are completely against this, and would prob-
ably vote against the EC’s ICNIRP-based guidelines if they are
changed to reflect the Italian position.

Although Tamino hopes that the EC proposal will be modi-
fied to take a step in his direction, he said that, “It’s not possible
to get the proposal changed a lot.” As a result, the Italian minis-
ter of health will probably vote against the proposal in June, on
the grounds that it is too weak.

Tamino said that the lack of clear lines of political responsi-
bility has made progress more difficult. For example, on the na-
tional level, the EMF–EMR health issue is assigned to the health
ministry in Italy, the environment ministry in Germany, and in
Austria to the ministry for consumers’ and women’s affairs.

Companies and industry groups opposed to the EC pro-
posal have focused their criticism on the ICNIRP limits. The
U.K.’s Electricity Association (EA) has argued that ICNIRP’s
standards are stricter than those of Britain’s National Radio-
logical Protection Board (see p.6). For electric fields, the EA
stated that 15%-50% of its aboveground transmission lines
would not meet this standard, and would require expensive mod-
ifications, even though most are in sparsely populated areas.

The environment committee passed an amendment that partly
addressed the EA’s concern, calling for limits focused only on
areas “where the public live and spend significant [amounts of]
time.”

The joint statement by Philips, Siemens and others rejected
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Below is the “Explanatory Statement” from Draft Report on the
Proposal for a Council Recommendation on the Limitation of Expo-
sure of the General Public to Electromagnetic Fields, 0 Hz-300 GHz,
prepared for the European Parliament’s Committee on the Environment,
Public Health and Consumer Protection by Prof. Gianni Tamino, mem-
ber of the European Parliament from Italy, who served as rapporteur.

November 6, 1998
1. Introduction

EMFs have been in the news for many years now—particularly
since 1979, when Nancy Wertheimer carried out an epidemiological
study on 344 children who had died of cancer in Denver, CO—and
people exposed to sources of electrical, magnetic and electromagnetic
fields are extremely concerned about their possible effects. It has now
been established that such sources are to be found not only outside peo-
ple’s houses (electricity transmission lines, radar, television transmit-
ters, etc.), but also inside, where such fields are also generated by elec-
trical appliances such as microwave ovens, hair dryers, electric razors,
television sets, VDUs and cellular phones.

It is precisely for the above reasons that, in response to a motion for
a resolution tabled by Mr. Vernier, Mr. Santos and Mr. Pimenta, Parlia-
ment has already considered a report on the matter by Mr. Paul Lannoye
and, on May 5, 1994, adopted a resolution on combating the harmful
effects of non-ionizing radiation. This resolution covered both low fre-
quency sources (electricity transmission lines) and high frequency sources
(electrical appliances, VDUs, communications systems, etc.) and called
on the Commission to propose measures, including regulations and
standards, to limit the exposure of workers and the public to non-ioniz-
ing electromagnetic radiation. It also called for the revision of Direc-
tives 90/220/EEC and 92/75/EEC, on the health and safety of workers
exposed to VDUs and the labeling of household appliances, respec-
tively. In response to that resolution, on June 11, 1998, the Commis-
sion submitted a proposal for a Council Recommendation on the limi-
tation of exposure of the general public to electromagnetic fields 0 Hz-
300 GHz.
2. The Commission Proposal

In addition to listing the various sources and types of electromag-
netic fields and outlining the provisions taken at national and Commu-
nity levels, the proposal for a recommendation and the opinion of the
Scientific Committee, which was consulted by DG XXIV, focus  mainly
on assessing the effects which EMFs have on health, which may be
considered from a standpoint of both field frequency and the type of
effect produced (thermal, nonthermal, acute or long-term).
1) Thermal Effects

These are acute effects, which are easily measurable, [of] exposure
to high frequency EMFs. The most common effect is heating, which
occurs when cellular phones are used for long periods. Tissues become
heated as a result of the action of electromagnetic waves on electrically

charged molecules, and this process therefore depends on the types of
tissues through which the waves travel. These are the only effects about
which researchers have no doubts and for which DG XXIV’s Scien-
tific Committee proposed, at its meeting of June 25 and 26, 1998, that
threshold values be adopted, owing to the fact that these effects were
borne out by sufficiently conclusive scientific evidence. The same con-
clusion was reached by ICNIRP and is also endorsed in the explan-
atory memorandum to the Commission proposal.
2) Nonthermal Effects

Both the explanatory memorandum to the proposal for a recom-
mendation and the opinion of the Scientific Committee conclude that
there is insufficient scientific evidence to establish a clear link between
exposure to electromagnetic fields and long-term nonthermal effects.
The recommendation therefore lays down exposure limit values only
for acute thermal effects and makes any future preventive action against
long-term effects, such as cancer and leukemia (particularly among chil-
dren) and alterations to the workings of the nervous, endocrine and im-
mune systems and the production of melatonin and cellular activity,
dependent on the production of more convincing scientific evidence.
3. Scientific Research into the Biological and Health Effects of
Electromagnetic Fields

A broad survey of the findings of research into the biological and
health effects of non-ionizing radiation has already been submitted to
Parliament in the Lannoye report, which I feel can be taken as read by
Parliament. That report states that, “All these results undoubtedly help
to provide a reliable scientific basis on which the decision-makers must
rely in defining standards and regulations.” It also points out that even
if the mechanisms causing biological injury have not been clearly elu-
cidated, we have today sufficient information to adopt the standards
and regulations on the basis of two guiding principles:

1. The precautionary principle, which states that, in the event of
doubt, risks should be avoided, inter alia, by adopting the zero
option;
2. The WHO’s ALARA principle, under which exposure to radia-
tion must be as low as reasonably possible, which excludes avoid-
able exposure to radiation.
Since 1994, the views set out in the Lannoye report have been en-

dorsed by authoritative, well-publicized scientific studies which, how-
ever, appear to have been ignored both by the author of the proposal for
a recommendation and by the experts on DG XXIV’s Scientific Com-
mittee (as is apparent from the bibliography which appears in the
committee’s opinion).

No mention is made of the effects of low frequency EMFs (gener-
ated by electricity transmission lines) on cell membrane receptors, which
pass on into the cell itself and trigger off enzymatic activity and the
production of chemical messages which can activate genetic transcrip-
tion. The relevant data are, nonetheless, to be found both in the conclu-

Excerpt from the Draft EMF–EMR Report of the
European Parliament’s Committee on the Environment

European Parliament Weighs Prudent Avoidance

the EC’s argument that adoption of the ICNIRP standard would
strengthen public confidence: “The public’s concern about
EMFs...is almost entirely related to worries about long-term ef-
fects, which are NOT the subject of the [EC] proposal.” Where
the ICNIRP standard is stricter than existing national limits, the
companies contended, it deals only with short-term effects “such
as tingling feelings or overheating,” and the latter can be dealt

with by “the normal thermoregulatory mechanisms of the body.”
Whatever happens to the EC proposal, Tamino said, “This is

just the beginning of the debate.” That prospect appears to worry
Britain’s EA, which complained that modifications to its transmis-
sion lines required by the EC proposal would force public hear-
ings. Such hearings, it warned, “could have a needlessly alarm-
ist effect, by creating unnecessary doubts in people’s minds.”
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Medical Journal of July 4, 1998, which states that EMFs can be carci-
nogenic, even though the risk is perhaps not very high.

It is obvious from a very large number of research findings that one
cannot dismiss the oncogenic risk nor the various biological effects.
Therefore, as was already stated in the Lannoye report, it is necessary
to apply the precautionary principle and the ALARA principle.

Rather than doing so, however, the Commission proposal goes so
far as to state that, “There is no convincing experimental evidence that
ELF electromagnetic fields cause genetic damage, and it is therefore
extremely unlikely that they could have any effect on the initiation of
cancer,” totally ignoring the possibility of them having a tumor-pro-
moting effect, and concludes that, “[T]he epidemiological data are in-
sufficient to allow the recommendation of an exposure limit.” The pro-
visions of the Commission proposal are therefore less strict than the
legislation already existing in various Member States, such as Swe-
den,1 the Grand Duchy of Luxembourg2 and Italy.3

Your rapporteur takes the opposite view that, in compliance with
the precautionary principle (Article 130r of the Treaty), the recommen-
dation should include exposure limits for nonthermal effects which may
become apparent in the long term.

In view of the above and taking account of the most recent research
findings and of national and regional standards which have already
been adopted, the rapporteur proposes that the Commission text be
amended to lay down a maximum permissible exposure level, to be
achieved over a ten-year period, of a magnetic flux density of 0.25 µT
and an electric field strength of 25 V/m in the 1 Hz-2 kHz frequency
range and, respectively, 0.03 µT and 2.5 V/m in the 2 kHz-400 kHz
frequency range and, lastly, 0.01 µT and 1 V/m in the 400 kHz-300
GHz frequency range.

He also proposes that the Commission be called upon to submit by
December 31, 1999, a proposal for the amendment of Directives 90/
270/EEC, 73/270/EEC and 92/75/EEC, with a view to protecting the
health and ensuring the safety of workers exposed to electromagnetic
fields from VDUs, establishing safety standards for electrical equip-
ment likely to produce electromagnetic fields and labeling such prod-
ucts so as to provide consumers with information on the fields gener-
ated thereby as a function of distance and the types of uses to which
they are put. Lastly, the Member States should lay down minimum
safety distances from public buildings, housing and workplaces for the
siting of electricity lines, radar and broadcasting and rebroadcasting
transmitters, including cellular phone repeaters.

1. The MPR/TCO 92 standard for VDUs.
2. Internal Ministry Circular No.1644 26/94.
3. Decree No.381, of September 10, 1998, published in the Official Journal of
November 4, 1998, Regulation Laying Down Standards for the Determination
of Radio Frequency Ceilings Compatible with Human Health, which will enter
into force on January 2, 1999, provides for an exposure limit of 6 V/m for broad-
cast and cellular phone transmitters [for] buildings in which people live or work
for more than four hours per day.

sions of the European Community symposium on Electromagnetic
Transmissions: The Latest Scientific Evidence, Potential Threats and
Strategies To Reduce Risk, held in London on October 27, 1994, and in
the collective work published by Springer Verlag in 1995 under the
title On the Nature of Electromagnetic Field Interactions with Biologi-
cal Systems (edited by A.H. Frey).

These effects are of fundamental importance in understanding ex-
actly how EMFs may be involved in the process of carcinogenesis,
which is considered to involve two stages: initiation, when the initial
genetic damage occurs (to DNA) and promotion of the proliferation of
cancerous cells.

Normally, the agents involved in the process of initiation (ionizing
radiation, alkylating agents, etc.) are not active in the subsequent pro-
motion stage, which is triggered by agents which may either interact
with membrane receptors or inhibit natural mechanisms designed to
eliminate cancerous cells (for example, the immune system).

A large number of laboratory studies indicate that EMFs are instru-
mental in the promotion of tumors (see, inter alia, the research by W.
Löscher and others, referred to in the Scientific Committee’s opinion,
which concludes that there is limited evidence from laboratory studies
in support of the theory that EMFs promote tumors).

Furthermore, research has shown that 50 Hz EMFs have the effect
of depressing the immune system and reducing melatonin secretion,
which are of vital importance in understanding how EMFs might pro-
mote tumors. In this connection, the work carried out by R. Liburdy
(which is described in the aforementioned book edited by Frey) is of
particular interest, in that it demonstrates that melatonin continues to
have an oncostatic effect at an exposure level of 0.2 µT, while that
effect is blocked at 1.2 µT.

These in vitro and in vivo studies provide us with a better under-
standing of the findings of epidemiological research. The research con-
ducted by Maria Feychting of the Karolinska Institute in Stockholm is
of particular interest in this connection, in that it points to a link be-
tween EMFs and child leukemia, thus backing up similar findings in
other parts of the world, and, more recently, between EMFs generated
by electricity transmission lines and breast cancer.

Other research work has highlighted a link between EMFs and ner-
vous depression, which may be caused by an imbalance in the calcium
ions in nerve cells—an effect which has been identified in vitro in cells
exposed to EMFs.

All such research indicates that risks start appearing on chronic
exposure (for example, eight hours per day) to EMFs at levels above
0.3 µT. In this connection, it might be useful to analyze the report which
M. Linet published for the U.S. NCI on July 3, 1997, which has some-
times been used as evidence to back up the claim that there is no rela-
tionship between child leukemia and electricity transmission lines. In
actual fact, the report excludes only one type of child leukemia, while
in general demonstrating that at 0.2 µT there is an increase of 52%,
which is insignificant, but which becomes more significant at 0.3 µT
(72%) and extremely significant between 0.4 µT and 0.5 µT (600%).

Many of the effects of exposure to low frequency EMFs which
have been described have recently also been found to be caused by
high frequency EMFs, such as those generated by communications
systems, cellular phones and many household appliances (see the book
by R. Santini entitled Telephones Cellulaires: Danger?, published by
M. Pietteur in 1998, which contains an extensive bibliography).
4. Conclusions

The conclusions reached by the Commission and the committee of
experts are clearly at odds with a large number of scientific publica-
tions, which have apparently been ignored. While realizing the need
for due caution in this matter, the rapporteur feels that attention should
be drawn to the recent report by the U.S. NIEHS, quoted in the British

ALARA—As Low As Reasonably Achievable
VDU—Visual Display Unit
DG—Directorate General
EMF—Electromagnetic Field
ICNIRP—International Commission on Non-Ionizing Radiation

Protection
NCI—National Cancer Institute
NIEHS—National Institute of Environmental Health Sciences
WHO—World Health Organization
Note: 0.1 µT=1 mG

Abbreviations
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Nonthermal Millimeter Wave Effects
Andrei Pakhomov et al. [of Brooks Air Force Base, San Anto-
nio], “Current State and Implications of Research on Biologi-
cal Effects of Millimeter Waves [MMW]: A Review of the Lit-
erature,” Bioelectromagnetics, 19, pp.393-413, 1998.
“The studies reviewed demonstrate effects of low-intensity
MMW (10 mW/cm2 and less) on cell growth and prolifera-
tion, activity of enzymes, state of cell genetic apparatus, func-
tion of excitable membranes, peripheral receptors and other
biological systems. In animals and humans, local MMW ex-
posure stimulated tissue repair and regeneration, alleviated
stress reactions and facilitated recovery in a wide range of
diseases (MMW therapy). Many reported MMW effects
could not be readily explained by temperature changes dur-
ing irradiation.”

David Savitz et al., “Magnetic Field Exposure and Cardiovascular Disease
Mortality Among Electric Utility Workers,” American Journal of Epide-
miology, 149, pp.135-142, January 15, 1999.
“The consistency of risks found for continuous dose measures and for
categorical analyses and the large numbers of events strongly suggest
that the pattern we have observed is not a product of random error.”
(See MWN, J/A98 and S/O98.)

P. Cocco et al., “Case-Control Study of Occupational Exposures and Male
Breast Cancer,” Occupational and Environmental Medicine, 55, pp.599-604,
1998.
“An association between occupational exposure to EMFs and risk of
breast cancer has been reported. In experimental animals, EMFs can
influence circadian rhythms, which are accompanied by undulatory pat-
terns of melatonin secretion, which suppresses the growth of estrogen-
receptor-positive tumors in laboratory experiments. A speculative link
between exposure to EMFs and risk of breast cancer was therefore es-
tablished as due to a reduced synthesis of melatonin. However, we found
no association with either probability or intensity of occupational ex-
posure to EMFs. There has been considerable discussion about which
method of assessing exposure to EMFs is most suitable for epidemio-
logical use. Our job exposure matrix was not detailed enough to dis-
criminate between various types of EMFs. Therefore, the role of occu-
pational exposure to EMFs in the etiology of breast cancer cannot be
ruled out based on the present findings.”

David McCormick et al., “Exposure to 60 Hz Magnetic Fields and Risk of
Lymphoma in PIM Transgenic and TSG–p53 ( p53 Knockout) Mice,” Car-
cinogenesis, 19, pp.1,649-1,653, September 1998.
“The results of the present study demonstrate that the development of
hematopoietic neoplasia in PIM and hemizygous TSG–p53 mice is not
accelerated or increased by exposure to pure, transient-free, linearly po-
larized 60 Hz magnetic fields. The 60 Hz sine wave is the fundamental
component of magnetic fields [associated] with the production, trans-
mission and use of electricity in the U.S. As such, the present data do
not demonstrate significant oncogenic or tumor-promoting activity of
the major component magnetic fields to which humans are exposed in
the U.S. An important limitation to these data, however, is the known
presence of harmonics, high frequency transients and other electromag-
netic components in environmental magnetic fields; the design of the
present studies does not address the possible biological activity of these
magnetic field exposure parameters.” (See MWN, J/F98 and M/A98.)

Hot New Papers

Elizabeth Balcer-Kubiczek et al., “BIGEL Analysis of Gene Expression in
HL60 Cells Exposed to X Rays or 60 Hz Magnetic Fields,” Radiation Re-
search, 150, pp.663-672, December 1998.
“We screened a panel of 1,920 randomly selected cDNAs to discover
genes that are differentially expressed in HL60 cells exposed to 60 Hz
magnetic fields (2 mT) or X rays (5 Gy) compared to unexposed cells....
In contrast, BIGEL analysis of the same 1,920 cDNAs revealed no
differences greater than 1.5-fold in expression levels in magnetic-field
compared to sham-exposed cells.”

Daniel Read and Granger Morgan, “The Efficacy of Different Methods for
Informing the Public About the Range Dependency of Magnetic Fields from
High Voltage Power Lines,” Risk Analysis, 18, pp.603-610, October 1998.
“These results confirm our earlier findings that lay people significantly
underestimate the rate at which magnetic field strength decreases with
distance from a field source. They also demonstrate that a wide range
of educational materials can successfully be used to ‘calibrate’ these
erroneous intuitions, and that these changed intuitions persist for at
least 24 hours.”

Wolfgang Löscher, Meike Mevissen and Alexander Lerchl, “Exposure of
Female Rats to a 100 µT, 50 Hz Magnetic Field Does Not Induce Consis-
tent Changes in Nocturnal Levels of Melatonin,” Radiation Research, 150,
pp.557-567, November 1998.
“Our data for rats are in line with previous studies showing a lack of
suppressive effects of 50 Hz or 60 Hz magnetic fields on melatonin lev-
els in hamsters, sheep, baboons and human volunteers....[T]he present
study failed to demonstrate a consistent effect of 100 µT, 50 Hz mag-
netic field exposure on melatonin levels in rats. As yet we have no ex-

FROM THE FIELD

U.K. Team Sees Changes in
Gene Expression at 80 mG

David Tipping et al., “Observations on the Effects of Low Fre-
quency Electromagnetic Fields on Cellular Transcription in
Drosophila Larvae Reared in Field-Free Conditions,” Bioelec-
tromagnetics, 20, pp.129-131, 1999.
“Drosophila larvae reared inside a µ-metal box with an in-
ternal field strength [of] 0.004 µT [0.04 mG] were treated
with a magnetic field of 50 Hz, 8.0 µT [80 mG] for 20 min-
utes. Controls experienced 0.004 µT....The low frequency
EMFs very significantly decreased transcript levels, indi-
cating that experimental responses may be influenced by
previous exposure or lack of previous exposure....The mag-
nitude and significance of these data are unusual and may
be due to our use of intact organisms compared to cultured
cells....Field-free rearing conditions are unnatural, but al-
low a uniformity of past exposure to EMFs between all lar-
vae. The responses of our larvae compared to those grown
in ambient fields [do] not preclude the possibility that EMFs
have an effect in nature, because the laboratory conditions
required for its elucidation may be subtle. Further experi-
ments may determine whether the responses observed in
this study are due to the effects of shielding from EMFs
during rearing and may also determine the physiological
significance of our findings. Our data indicate that experi-
mental transcription effects of low frequency EMFs may be
influenced by previous exposure.”
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“MICROWAVE NEWS” FLASHBACK

the North Carolina coast would pose no significant threat to public
health, the congressional Office of Technology Assessment (OTA)
concludes, but it notes that elevated cancer rates among workers
exposed to EMP are a “cause for concern.”
• Seattle City Light issues a policy statement saying, “The fact that
some studies even suggest a link between [EMFs] and health re-
quires assertive steps by the utility industry and government agen-
cies to answer questions pertaining to possible health effects.”

Years 5 Ago
• Leonard Glazer of Coral Gables, FL, sues Florida Power & Light
Co., claiming that power lines outside his bedroom caused the leu-
kemia that killed his wife and now threatens his own life (see p.18).
• Questioning whether it would be “sufficiently protective,” the
EPA advises the FCC not to adopt RF/MW exposure limits based
on the 1992 ANSI/IEEE standard.
• In a suit against his employer, Motorola engineer Robert Kane
contends that RF/MW exposures from a prototype cell phone caused
his brain tumor.

Years 15 Ago

• In a draft report, the EPA finds that RF/MW radiation can cause
significant biological effects at specific absorption rates (SARs) as
low as 1 W/Kg, four times lower than the threshold used as the
basis for ANSI’s 1982 exposure guidelines.
• In order to assess the economic impact of possible RF/MW expo-
sure limits, the EPA asks 1,000 broadcasters about public expo-
sures from their FM radio transmitters.
• A federal judge halts work on the U.S. Navy’s Project ELF sub-
marine communications system pending the completion of an en-
vironmental impact statement.

Years 10 Ago

• The New Jersey Department of Health drops its investigation of a
cluster of birth defects in Vernon Township. Local activists believe
that the many satellite uplinks in the area may be responsible for
the high incidence of Down’s syndrome.
•  A U.S. Navy electromagnetic pulse (EMP) simulator 15 miles off

MRI and EMFs: A Review and Advice
Jerome Beers, Jerry Phillips, Frank Prato and Indira Nair,
“Biologic Effects of Low-Level Electromagnetic Fields: Cur-
rent Issues and Controversies,” MRI Clinics of North America,
6, pp.749-774, November 1998.
“Given the ambiguity of the evidence...the authors believe
that blanket statements about the safety [of the] MR [mag-
netic resonance] environment are inappropriate other than
that there is no compelling, specific evidence of any hazard
if the usual precautions are taken. The authors also believe
that, however, in keeping with the concept of informed con-
sent, people who work with MR imaging should, rather than
relying on quasi-official declarations, make themselves more
familiar with bioelectromagnetics. For example, people who
work with MR imaging might reasonably want to know that
several epidemiological studies—all intelligently conducted
but with obvious and considerable limitations—link elec-
tromagnetic occupations with Alzheimer’s disease. Similarly,
people in imaging departments, which are filled with cables,
wires and electromagnetic devices, might want to follow
the questioned link of electromagnetic occupations to leu-
kemias and gliomas, even if those possible links prove spu-
rious or prove to have to do with a confounder (a chemical
associated with wire insulators, for example)....The authors
therefore suggest that radiology organizations and large im-
aging departments make efforts to track ongoing develop-
ments in bioelectromagnetics by following the literature in
study groups, by participating in meetings and by inviting
to radiology meetings bioelectromagnetic researchers who
articulate diverse perspectives; and that radiology journals
consider publishing annual or semiannual reviews describ-
ing recent developments.”

planation for this lack of robust effects of magnetic field exposure on
the function of the pineal gland, which appears to be in contrast to pre-
vious reports using the same or similar flux densities.”

A.W. Wood et al., “Changes in Human Plasma Melatonin Profiles in Re-
sponse to 50 Hz Magnetic Field Exposure,” Journal of Pineal Research, 25,
pp.116-127, 1998.
“The effects of power frequency magnetic fields on nighttime plasma
melatonin were studied in a group of 30 adult male human subjects.
Exposure consisted [of] 20 µT (200 mG) at 50 Hz (circularly polar-
ized) at certain times in relation to the predicted time of onset of rise in
melatonin concentration for a particular individual....When exposure
preceded onset of rise, a significant delay in onset time relative to sham
exposure of approximately half an hour was observed, with indications
(marginally significant) of a reduction in maximum melatonin
level....Magnetic fields generated by square-wave currents produce more
marked reductions in the maximum level when compared to sinusoidal
waveforms, but there was no significant difference in onset time.”

J.-L. Chagnaud and B. Veyret, “In Vivo Exposure of Rats to GSM-Modu-
lated Microwaves: Flow Cytometry Analysis of Lymphocyte Subpopula-
tions and of Mitogen Stimulation,” International Journal of Radiation Bi-
ology, 75, pp.111-113, January 1999.
“For the first group of 15 rats exposed at 55 µW/cm2 and 15 sham-
exposed rats, no differences were observed between the activation level
of cells from exposed and sham-exposed rats, irrespective of the con-
centration of ConA. For the second group of ten rats exposed at 200
µW/cm2 and ten sham-exposed rats, the results were the same. Further-
more, both methods (MTT assay and flow cytometry) gave the same
results. This suggests that in vivo exposure to GSM-modulated MW
did not alter the normal ConA response in lymphocytes. Overall, the
results show that GSM-modulated MW did not affect the integrity of
the immune system under the conditions used. This is in agreement with
current literature, which offers little convincing evidence of the effects
of MW on the function of the immune system that are not directly or
indirectly related to thermal load.”
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FROM THE FIELD

Clippings from All Over
“The reality is that they’re an absolute, total and complete waste of
time.”

—Dr. Alan Bender, Minnesota Department of Health, on
investigations of cancer clusters, quoted by Dr. Atul Gawande in

“The Cancer-Cluster Myth,” The New Yorker, p.37, February 8, 1999

“ Exactly why it works, we do not know.”
—Dr. Orrin Devinsky, New York University-Mt. Sinai Comprehensive

Epilepsy Center, New York City, on a device that controls epileptic
seizures by stimulating a nerve, quoted by Susan Ferraro in

“Implant Can Change the Lives of Epileptics,”
Daily News (NY), p.31, January 25, 1999

“We have no idea how or why the magnets work.”
—Dr. Paul Rosch, president, American Institute of Stress, Yonkers, NY,

quoted by Holcomb Noble in “Magnets Lessen Foot Pain of Diabetics, a
Study Finds,” New York Times, p.A16, January 6, 1999 (see p.6)

Sawyer: This is Victor Sheymov, a Soviet defector. His job—commu-
nications security for the KGB. He told us how Russia has been devel-
oping RF devices for years. This is the first time he’s given a television
interview on the subject. And has the KGB ever used it against the
United States?
Sheymov: Yes.
Sawyer: Sheymov told us something shocking—that years ago, the
KGB used a primitive RF weapon to start a fire at the U.S. Embassy in
Moscow. Was the KGB aware that’s what would happen?
Sheymov: Oh, they hoped it would. And it did....
Sawyer: The Swedes sent word to us of something. They have been
testing all of these electromagnetic weapons, and they told us that they
recently blasted a car from 3,000 feet away with microwaves and not
only disabled it, [but also] blew up the headlights. So this new world is
at hand.

—Diane Sawyer interviewing Victor Sheymov on 20/20, an ABC
television news show, February 10, 1999

In terms of time and effort, the industry’s approach to this subject needs
to be modelled on a marathon rather than a sprint.

—From the minutes of the formative meeting, in London, U.K., of the
Wireless Industry Global Information Network, now called the Wireless

Information Network, an international industry group dealing with
mobile phone health and safety concerns, December 10, 1998 (see p.3)

A South African newspaper reports that a man has sued over his brain
tumor, claiming cell phone usage caused it. A legal decision in the
man’s favor...would be worth a lot to activists in the arena of public
perception, particularly given the almost total lack of laboratory results
from CTIA’s moribund $25 million, five-year research program on
health effects.

—Dr. Peter Polson, wireless industry consultant, Alameda, CA, in a
guest opinion piece, “Public Opposition Expected To Rise About RFR

Radiation,” RCR, p.34, February 8, 1999 (see p. 2)

Malarek: Professor Ross Adey thought he was onto something
as well. While doing research for Motorola, one of the world’s
largest cell phone companies, he discovered microwave radia-
tion had an effect on the brains of rats. It was actually a good
effect, but for Motorola any effect at all was bad news. Adey’s
contract with Motorola was not renewed.
Malarek: So why did they terminate the support?
Adey: My colleagues say because we were too inquisitive. We
were of a scientific turn of mind, and we’d turn over the rocks
to find out what was underneath.
Malarek: But that’s the job of a scientist, to be inquisitive.
Adey: Of course it’s the job of a scientist.
Malarek: And you’re tough as a scientist.
Adey: Yes, I think I’m tough—too tough, some people say.
Malarek: As a result, you and your team lost your contract.
Adey: That’s correct.
Malarek: Motorola claims it had nothing to do with his results,
they simply found a better deal somewhere else. That better deal
was with Battelle, a private research group known for keeping
its mouth shut. In one celebrated case from the 1960s, Battelle
conducted studies showing how nicotine affected the brain, but
never talked about it.
—Dr. Ross Adey, University of California, Riverside, formerly of
the VA Hospital, Loma Linda, CA, interviewed by Victor Malarek

on The Fifth Estate, a Canadian Broadcasting Corp. television
news show, February 9, 1999 (see MWN, M/J96 and J/A96)

Adey Speaks Out

Todd Richards et al., “Bioelectromagnetic Applications for Multiple Scle-
rosis [MS],” Physical Medicine and Rehabilitation Clinics of North America,
9, pp.659-673, August 1998.
“It is possible that [electromagnetic] fields could be developed into a
reproducible therapy for both symptom management and long-term
care for MS. The long-term care for MS would have to include benefi-
cial changes in the immune system and in nerve regeneration.”

“Carriers want to have their cake and eat it too. They want to control
their towers but not own them.”

—Thomas Lehr, vice president, Airadigm Communications Inc., Little
Chute, WI, on the trend toward letting others manage their mobile tele-

phone towers, quoted by Kristen Beckman in “Tower Industry Argues
Importance of Size,” RCR, p.14, January 11, 1999 (see p.2 and p.18)

It would seem, though, the telecommunications industry does not re-
ally want to be a good neighbor. If it did, its representatives would not
be so quick to make in-your-face comments like, “It’s okay if the city
wants to do monitoring (of radiofrequency emissions) at its own ex-
pense, we’re just not going to pay for it.” There has been some concern
that emissions from cell towers are harmful, just as there has been con-
cern that power line emissions are harmful. While studies of electro-
magnetic fields have been inconclusive, the concern of some scientists
and many parents is still quite real. A responsible company surely would
want to take precautions. Asking for emissions monitoring is not un-
reasonable.

—From an editorial, “Cell Phone Industry Needs To Grow Up,”
Boca Raton News (FL), p.8A, January 29, 1999

Lyle Sasser et al., “Lack of a Copromoting Effect of a 60 Hz Magnetic
Field on Skin Tumorigenesis in SENCAR Mice,” Carcinogenesis, 19,
pp.1,617-1,621, September 1998.
“Statistical evaluation of the effects of the magnetic field on tumor inci-
dence and multiplicity did not reveal any statistically significant effects;
thus...no promotional or copromotional effect of a 2 mT magnetic field
on skin tumor development in SENCAR mice could be demonstrated.”
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1999 Conference Calendar (Part II)
Part I appeared in our last issue.

February 3-4: National Seminar on Low-Level Electromagnetic Field Phe-
nomena in Biological Systems (BIOSYS ’99), Jawaharlal Nehru University,
New Delhi, India. Contact: Prof. J. Behari, School of Environmental Sciences,
Jawaharlal Nehru University, New Delhi 110 067, India, (91+11) 610-7676,
ext.2323, Fax: (91+11) 616-5886, E-mail: <jbehari@hotmail.com>.
March 17-18: The Effects of Ions, EMFs and Magnetism on the Human
System (Fred Soyka’s 1999 International Symposium), Toronto Conven-
tion Center, Toronto, Canada. Contact: Ticketmaster, (416) 870-8000, Web:
<www.ticketmaster.ca>.
March 23-25: International Exhibition with Workshops on Electromagnetic
Compatibility, Düsseldorf Convention Center, Düsseldorf, Germany. Contact:
Dunja Tonnemacher, MESAGO Messe & Kongress GmbH, Rotebuehlstr. 83-
85, D-70178 Stuttgart, Germany, (49+711) 619-4675, Fax: (49+711) 661-9775,
E-mail: <dunja@mesago.de>.
April 12-14: 1st International Symposium on Nonthermal Medical/Biologi-
cal Treatments Using Electromagnetic Fields and Ionized Gases, Norfolk,
VA. Contact: Marcie Blanchard, KDH 231, Old Dominion University, Norfolk,
VA 23529, (757) 647-6497, Fax: (757) 588-3527, E-mail: <electromed99@ece.
odu.edu>, Web: <www.ece.odu/~emed99>.
April 28-30: 1999 International Wireless Communications Expo (IWCE
’99), Las Vegas Convention Center, Las Vegas, NV. Contact: IWCE ’99,
PRIMEDIA Intertec Exhibitions and Conferences, 9800 Metcalf Ave., Over-
land Park, KS 66212, (800) 288-8606, Fax: (913) 967-1900.
May 24-26: Instrumentation and Measurement Technology Conference
(IMTC/99), Venice, Italy. Contact: Robert Myers, 3685 Motor Ave., Suite 240,
Los Angeles, CA 90034, (310) 287-1463, Fax: (310) 287-1851, E-mail:
<bob.myers@ieee.org>, Web: <www.ims.unico.it/conferences/conferenze/
1999imtc>.
June 13-19: 1999 IEEE MTT-S International Microwave Symposium and
52nd Automatic RF Techniques Group (ARFTG) Conference, Anaheim,
CA. Contact: Robert Eisenhart, Eisenhart & Associates, (818) 716-1995, Fax:
(818) 713-1161, E-mail:<r.l.eisenhart@ieee.org>, Web: <www.mtt.org/
ims1999>. For ARFTG, contact: Gary Simpson, Maury Microwave, (909) 987-
4715, Fax: (909) 987-1112, E-mail: <gsimpson@maurymw.com>.
June 14-18: Southport ’99 International Symposium, Southport, U.K. Con-
tact: Society for Radiological Protection, Ramillies House, 1-9 Hills Pl., Lon-
don W1R 1AG, U.K., (0171) 287-4955, Fax: (0171) 287-4906, E-mail: <admin@
srp-uk.org>, Web: <www.srp-uk.org/servsouth.html>.
June 22-24: International Conference on Lightning and Static Electricity
(ICOLSE ’99), Centre des Congres Pierre Baudis, Toulouse, France. Contact:
Jim Brahney, Society of Automotive Engineers, 400 Commonwealth Dr., War-
rendale, PA 15096, Fax: (724) 776-1830.
June 29-30: 7th International Symposium on Performance of Protective
Clothing, Seattle, WA. Contact: Cherilyn Nelson, Dept. of Environmental Sci-
ences, Eastern Kentucky University, 102 Burrier, Richmond, KY 40475, (606)
622-3445, Fax: (606) 622-6274, E-mail: <hesnelso@acs.eku.edu>.
July 11-16: 1999 IEEE Antennas and Propagation Society International
Symposium and URSI National Radio Science Meeting, Renaissance Re-
sort, Orlando, FL. Contact: Christos Christodoulou, (407) 823-5831, Fax: (407)
823-5835, E-mail: <cgc@ece.engr.ucf.edu>, Web: <www-ece.engr.ucf.edu/
apursi99>.
July 17-21: 34th Microwave Power Symposium, Washington, DC. Contact:
International Microwave Power Institute, 10210 Leatherleaf Ct., Manassas, VA
20111, (703) 257-1415, Fax: (703) 257-0213, E-mail: <info@impi.org>, Web:
<www.impi.org>.
July 18-22: 1999 IEEE PES Summer Meeting, Edmonton, Alberta, Canada.
Contact: Ken Warren, (403) 412-3506, Web: <www.ieee.org/power>.
July 18-23: 11th International Congress of Radiation Research, University
College, Dublin, Ireland. Contact: Congress Secretariat, Radiation Science
Center, Dublin Institute of Technology, 40-41 Lr. Kevin St., Dublin 8, Ireland,
(353+1) 402-4666, Fax: (353+1) 475-6793, E-mail:<icrr@iol.ie>, Web: <www.
cjp.com/radres/html/icrr.htm>.

July 26-31: World Conference on Breast Cancer, Congress Center, Ottawa,
Canada. Contact: World Conference on Breast Cancer, 841 Princess St.,
Kingston, Ontario K7L 1G7, Canada, (613) 549-1118, Fax: (613) 549-1146,
E-mail: <brcancer@kos.net>.
August 2-6: 1999 IEEE International Symposium on Electromagnetic Com-
patibility, Seattle, WA. Contact: Janet O’Neil, (425) 868-2558, Fax: (425) 868-
0547, E-mail: <j.n.oneil@ieee.org>.
August 13-21: 26th General Assembly of URSI, University of Toronto, Canada.
Contact: URSI GA ’99 Secretariat, National Research Council Canada, Otta-
wa, Ontario K1A 0R6, Canada, (613) 993-7271, Fax: (613) 993-7250, E-mail:
<ursi99@nrc.ca>, Web: <www.nrc.ca/confserv/ursi99/welcome.html>.
August 23-27: 12th General Meeting of the Nordic Society for Radiation
Protection, Skagen, Northern Jutland, Denmark. Contact: Dr. Anders Damkjaer,
Risö, NUK-114, PO Box 49, 4000 Roskilde, Denmark, E-mail: <a.damkjaer@
risoe.dk>.
August 31-September 4: 15th Scientific Meeting of the International Epide-
miological Association, Palazzo dei Congressi, Florence, Italy. Contact: Sci-
entific Secretariat IEA Florence ’99, c/o Dipartimento Statistico, Viale G.B.
Morgagni 59, 50134 Florence, Italy, (39+55) 4223561, Fax: (39+55) 414277,
E-mail: <iea99@stat.ds.unifi.it>, Web: <iea99.ds.unifi.it>.
September 5-8: 11th Conference of the International Society for Environ-
mental Epidemiology and 9th Conference of the International Society of
Exposure Analysis (ISEE/ISEA ’99), Athens, Greece. Contact: Institute for
Social and Preventive Medicine, 32 Skoufa Str., 106 73 Athens, Greece, (30+1)
645-0870, Fax: (30+1) 360-4894, E-mail: <ISPM@compulink.gr>, Web:
<www.uoa.gr/news/isee-isea99>.
September 22-24: Microwave and RF Fields: Medical Applications and
Safety, Hammersmith Hospital Postgraduate Center, London, U.K. Contact:
Dr. Alan Preece, Medical Physics Research Center, University of Bristol,
Horfield Rd., Bristol BS2 8ED, U.K., (44+117) 928-2469, Fax: (44+117) 928-
2470, E-mail: <a.w.preece@bristol.ac.uk>.
September 25-27: 15th International Symposium on Bioelectrochemistry
and Bioenergetics, Strasbourg, France. Contact: Claude Nicolau, Blood Re-
search and Development Laboratories, Harvard Medical School, 1256 Soldiers
Field Rd., Boston, MA 02125, (617) 787-9257, Fax: (617) 787-8977, E-mail:
<cnicolau@aol.com>.
October 11-13: 15th International Conference on Applied Electromagnetics
and Communications (ICECOM ’99), Dubrovnik, Croatia. Contact: Juraj
Bartolic, Faculty of Electrical Engineering, University of Zagreb, Unska 3, HR-
10000 Zagreb, Croatia, E-mail: <juraj.bartolic@fer.hr>, Web: <www.rasip.fer.hr/
korema>.
October 13-16: 1st Joint Meeting of the Biomedical Engineering Society
and the IEEE Engineering in Medicine and Biology Society, Hyatt Regency,
Atlanta, GA. Contact: Web: <bmes-embs99.gatech.edu>.
November 1-4: 1999 International Conference on Computational Elec-
tromagnetics and Its Applications (ICCEA ’99), Beijing, China. Contact:
Meng-Qi Zhou, PO Box 165, Beijing 10036, China, (86+10) 6828-3463, Fax:
(86+10) 6828-3458, E-mail: <mqzhou@public.bta.net.cn>, Web: <www.CIE-
China.org>.
November 15-18: 44th Conference on Magnetism and Magnetic Materials,
Fairmont Hotel, San Jose, CA. Contact: Courtesy Associates, 2000 L St., NW,
Suite 710, Washington, DC 20036, (202) 973-8668, Fax: (202) 973-8722, E-
mail: <magnetism@courtesyassoc.com>, Web: <www.magnetism.org>.
November 20-30: International Seminar on Biological and Health Effects
and Standards for Pulsed Radiofrequency Fields, Majorana Center, Erice,
Sicily, Italy. Contact: Dr. Michael Repacholi, Office of Global and Integrated
Environmental Health, World Health Organization, CH-1211 Geneva 27, Swit-
zerland, (41+22) 791-3427, Fax: (41+22) 791-4123, E-mail: <repacholim@who.
ch>, Web: <www.who.ch/emf/>.
November 30-December 3: Asia Pacific Microwave Conference, Westin Stam-
ford and Westin Plaza, Singapore. Contact: APMC ’99 Secretariat, Conference
and Travel Management Associates Pte Ltd., 425-A Race Course Rd., Singapore
218671, Republic of Singapore, (65) 299-8992, Fax: (65) 299-8983, E-mail:
<ctmapl@singnet.com.sg>, Web: <www.ee.nus.edu.sg/~apmc99/>.

CONFERENCES
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BOOKS
Radar Reference...Jane’s Fighting Ships was first published in
1898, and today the Jane’s Information Group publishes almost
70 different volumes on a multitude of topics. One of them is the
most detailed radar reference available without a security clear-
ance. The company describes its yearbooks as “information col-
lected overtly from unclassified sources—although much could
be regarded as extremely sensitive or not publicly accessible,”
and the Tenth Edition of Jane’s Radar and Electronic Warfare
Systems does not disappoint. It presents current military radar
systems around the world in great detail, with information such
as the range of a unit, the size of its antenna and the frequency
and peak power of its radiation. The volume describes air-, land-
and sea-based systems, manufactured in countries from Austra-
lia to Yugoslavia. They range in size from a portable device that
weighs only 4 Kg to an over-the-horizon radar with an antenna
1,500 meters long. Some may be familiar, such as the PAVE
PAWS missile tracking system on Cape Cod (see MWN, N/D98),
while others are obscure. Clearly written introductions help the
lay reader understand the basics of radar and electronic warfare,
with definitions of dozens of terms. The foreword reviews new
technological trends, such as systems that use multiple radar
sweeps to penetrate foliage or camouflage. Jane’s Radar and Elec-
tronic Warfare Systems costs $350.00. To order, contact: Jane’s
Information Group, 1340 Braddock Pl., Suite 300, Alexandria,
VA 22314, (703) 683-3700, Fax: (800) 836-0297, E-mail: <info
@janes.com>, Web: <www.janes.com>.

Coghill on EMFs, AIDS and Atlantis...Roger Coghill gained a
lot of attention from the British press with his lawsuit demand-
ing that cellular phones be labeled with health warnings, which
was dismissed last November (see MWN, N/D98). A consultant
based in Gwent, Wales, Coghill has now put some of his more
unusual views before the public in a self-published book, Some-
thing in the Air. It is an eccentric view of the effects of electro-
magnetic energy, which includes both widely accepted scien-
tific research and Coghill’s unsupported personal theories. Coghill
speculates that EMF or RF/MW exposure is causing AIDS, mad
cow disease and sudden infant death syndrome. He also argues
that Atlantis actually existed and that its inhabitants may well
have used electric batteries. The last nine pages of the book are
devoted to Coghill’s own translation, from the Greek, of the
Gospel according to St. John, in which he purports to show that
John the Baptist was “offering a highly compressed account of
how the natural electromagnetic fields of the planet were once
before recognized and harnessed.” On a different theological note,
the copyright page includes this statement: “The author acknowl-
edges the inspiration of the great god Poseidon, shaker of the
Earth, and lord of all waves and vibrations.”

CELL PHONE SARs
More on Wall Boost...Three years ago, Italy’s Dr. Paolo Ber-
nardi showed that using a cellular phone near a metal wall could
increase radiation exposures (see MWN, S/O96). Now a Ger-
man team has experimental measurements that support Bernardi’s
computer models. When a dipole antenna emitting a 900 MHz
signal is placed between a spherical mannequin “head” and a
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OFFICE EMFs
Exposures Can Vary Widely...Despite the proliferation of elec-
tronic equipment in the office, EMF levels can still be very low
in some settings. Employee concerns about a cancer cluster in a
Washington office building led the federal government to com-
mission a study by Dr. Patrick Breysse—who found that aver-
age EMF levels were lower than in many homes. Past studies of
office environments have found ambient fields as strong as 900
mG and some office workers with average exposures as high as
27 mG (see MWN, M/J91 and J/F94). Breysse and colleagues at
Johns Hopkins University’s school of public health in Baltimore
focused their investigation on a six-story building where the De-
partment of Education employs more than 350 people. The team
recruited 247 volunteers to wear EMDEX personal exposure
meters, which took readings at ten-second intervals throughout
the workday. They also measured ambient field levels in each
participant’s work area and characterized the fields produced by
computer monitors, copiers and other office equipment. Full-
shift exposures averaged 1.0 mG, Breysse reports in the No-
vember issue of Applied Occupational and Environmental Hy-
giene (13, pp.776-781, 1998). More than 65% of the partici-
pants had full-shift average exposures below 1.0 mG, and less
than 3% had exposures above 2.0 mG. Last spring, Dr. Luciano
Zaffanella of Enertech Consultants in Lee, MA, reported in his
national assessment for the EMF RAPID program that manag-
ers’ and professionals’ workplace EMF exposures averaged 1.6
mG (see MWN, M/J98). In a 1994 study of a group of payroll
office workers, Breysse found that exposures averaged 3.2 mG
(see MWN, J/F94). “Detailed exposure assessments of additional
office building environments are needed” to put his latest find-
ings in perspective, Breysse writes.

metal wall, specific absorption rates (SARs) can rise significantly,
report Justin Cooper and Völker Hombach, both of Deutsche Tele-
kom in Darmstadt. In some cases, the Telekom researchers ob-
served SARs greater than the 2.0 W/Kg limit specified in cur-
rent European and international guidelines, while their transmit-
ter met this standard when there was no wall nearby. “If the maxi-
mum SAR values in free space are close to the limits specified
in a [standard], the presence of the wall may cause those limits
to be exceeded,” they write in the November issue of IEEE Trans-
actions on Electromagnetic Compatibility (40, pp.377-382, 1998).
Significant increases in SARs occurred only when the wall was
on the antenna side of the mannequin and perpendicular to a line
connecting the mannequin to the antenna. These results are in
accord with the calculations by Bernardi, who is at the Univer-
sity of Rome “La Sapienza.” Cooper and Hombach observed the
greatest increases—up to 60% when averaged over 10 g of tis-
sue, and even higher for smaller averaging volumes—when the
mannequin was 15 mm from the antenna and 30 mm from the
wall. They contend, however, that such increases are unlikely in
real world conditions, noting that the highest SARs occurred
when the antenna’s radiated power was held constant (at 0.25
W). When an antenna is close to a metal wall, they explain, much
more current is required to maintain constant power output than
in free space—more, in fact, than a mobile phone’s battery is
capable of delivering.
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◆ On June 10, Dr. Dimitrios Trichopoulos of the Harvard School
of Public Health in Boston will deliver the keynote address at the
32nd Annual Meeting of the Society for Epidemiologic Research
in Baltimore. More information is available on the Web: <www.
jheph.edu/pubs/jepi/serdates.htm>.
◆ It’s the law—for now. The new regulatory framework intro-
duced on February 1 by the Australian Communications Author-
ity (ACA) gives legal force to the 200 µW/cm2 “flat” limit for
public RF/MW exposures reaffirmed by Standards Australia last
year (see MWN, M/J98). But the ACA notes that Standards Aus-
tralia is “currently reviewing the standard” and may drop it in
favor of ICNIRP’s less stringent limits.
◆ In a letter to Occupational Medicine (48, p.472, 1998), Aus-
tralia’s Dr. Bruce Hocking describes two cases in which women
suffered a stroke after using a cellular phone. Hocking noted one
of the cases in a paper on symptoms associated with mobile phone
use, which appeared in an earlier issue of Occupational Medicine
(see MWN, N/D98).
◆ The GOP’s loss is the wireless industry’s gain: The CTIA has
named Christina Martin, who previously was press secretary to
then House Speaker Newt Gingrich, as its new vice president for
communications.
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◆ Esso, a subsidiary of the oil giant Exxon Corp., announced in
January that it will prohibit the use of wireless phones at its gas
stations in Finland to ensure that radiation from a phone does
not ignite gasoline or gas fumes (see MWN, M/J98).
◆ The scientific panel assembled by the Massachusetts Depart-
ment of Public Health to address concerns about the U.S. Air
Force’s PAVE PAWS missile defense radar on Cape Cod held its
first public meeting on February 16 (see MWN, N/D98). For in-
formation, contact Kevin Costas at (617) 624-5757.
◆ The court date for the challenge to the FCC’s limits for RF/
MW exposure, which was slated for mid-January, has been post-
poned yet again (see MWN, N/D97 and N/D98). It is now sched-
uled for April 5.

As We Go to Press
◆ ◆ On February 11, wireless carrier Nextel Communications
Inc. announced that it will sell its cellular towers—some 2,000
sites—to SpectraSite Communications Inc. for 17% of Spectra-
Site’s stock and $560 million. Nextel plans to lease space for its
antennas from SpectraSite (see p.2). ◆ ◆

PLANT GROWTH
EMFs as ‘Physical Fertilizer’?...According to the Chinese gov-
ernment news agency, Xinhua, scientists in northern China have
used EMFs and certain frequencies of visible light to make plants
grow faster and larger. A February 1 dispatch from Xinhua stated
that exposed plants matured about a week faster than unexposed
plants and showed a 20%-30% increase in growth in experi-
ments by Prof. Xu Jingzhi of Hebei University. Specific frequen-
cies of light used “in conjunction with” EMFs and sound waves
reportedly caused plants to produce more growth hormone. Xin-
hua’s correspondent in Shijiazhuan provided few details, but cited
local government interest in “the promising ‘physical fertilizer,’
which might possibly replace conventional chemical fertilizers
in some areas during the 21st century.” In the mid-1990s, a study
for the U.S. Navy linked EMF exposure to increased growth in
red maple trees, a finding that was later hotly contested (see
MWN, J/F95 and J/A97).

PEOPLE
Barbara Klein, who had long served as the media contact at
EPRI in Palo Alto, CA, took early retirement at the beginning of
1999. EMF queries will now be handled by Jackie Turner....Dr.
Dan Bracken, a consultant based in Portland, OR, and Patrick
Reilly of Metatec Associates in Silver Spring, MD, have been
elected fellows of the IEEE. Reilly is the author of Electrical
Stimulation and Electropathology....On February 6, Leonard Gla-
zer died of leukemia at 63. He and his late wife, Elsa, both de-
veloped the same rare form of the disease. They blamed EMFs
from Florida Power & Light Co. lines, but failed to make their
case in court (see p.13 and MWN, J/F94 and J/A97).
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Wertheimer Wins BEMS Award
We are pleased to report that Dr. Nancy Wertheimer will

receive the d’Arsonval Award, the highest honor of the Bio-
electromagnetics Society (BEMS). The presentation will be
made at the BEMS annual meeting, to be held in Long Beach,
CA, in June. Wertheimer is best known for her 1979 hypoth-
esis linking power line EMFs to childhood cancer. Based in
Boulder, CO, she has long collaborated with Ed Leeper.

The Action Moves to Europe
The U.S. government is getting ready to bury the EMF issue

(see p.7)—at the same time that the European Parliament is dis-
cussing prudent avoidance measures like ALARA (see p.1). The
European Union is also likely to fund important studies on cel-
lular phone safety (see p.2)—studies that the U.S.’s WTR has
not carried out in six years, with a budget of over $25 million.

There’s no doubt about it. On power line EMFs, on cellular
phone safety—the action has moved to Europe. But will Europe
avoid the mistakes made in the U.S.? Right now it’s hard to say.

The debate in the European Parliament is encouraging: The
issue of EMF health effects has been placed in a public health
context. In America, it has more often been treated as a battle
best left to individuals and their lawyers.

The U.S. is so averse to regulation of business activity that
the standard response to an uncertain level of danger to public
health is to do nothing. In America, industry is generally given
the benefit of the doubt. Unfortunately, this too often means that
the public ends up serving as guinea pigs, even when low-cost
precautionary measures are available.

The European Parliament holds out the possibility of a better
approach. The substantial support for ALARA points to a differ-
ent relationship between public health, private profit and uncer-
tainty. Europe is at least  considering a more intelligent response
to an uncertain level of risk: “be careful,” rather than “do noth-
ing.” Ironically, the idea of prudent avoidance was born in the
U.S., at Carnegie Mellon University. But it seems to have taken
firmer root across the Atlantic.

Uncertainties about health effects can only be resolved
through more research. In the U.S., that research has been badly
handled. Research on cellular phone safety, for example, has
been left in the hands of industry. The result has been a lot of
delay, little science and too much spin.

Unfortunately, Europe does appear to be flirting with one of
the worst American errors. Two years ago an EC expert group
called for a “fire wall” to prevent industry from influencing “the
choice of research studies funded, the conduct or the outcome of
such studies” (see MWN, M/A97). That is a good description of
what is needed—but the idea has now been abandoned.

Instead, it has been left to industry to define what a wireless
health research plan should cover. And even though half the fund-
ing will be public, corporations might be able to restrict research-
ers’ discussion of results prior to publication. Corporate PR de-
partments could then be guaranteed advance notice of trouble-
some findings, the better to spin the news.

The phone manufacturers say they do not want industry to
influence the course of research. They argue that their research
agenda is based on that of the WHO, and point out that a WHO
panel is to decide which labs will take part.

But the WHO’s EMF project has shown that it is not inde-
pendent of corporations or the military. After a conference on
mobile phone safety in Austria, an industry representative es-
corted the head of the WHO project, Dr. Michael Repacholi, to
a meeting with the press at which he downplayed the concerns
raised at the conference (see MWN, N/D98). The U.S. military
has had too much influence on the WHO project’s deliberations

(see MWN, M/A97 and M/J97). And when Repacholi himself
found that mobile phone radiation was linked to an increased
cancer risk, he gave the experimental results to his corporate
sponsor, Telstra, several months before they were made public
(see MWN, M/J97 and J/A97).

Concerned about this sort of coziness with vested interests,
we urged the EC not to delegate its wireless research effort to
the WHO. Repacholi responded that, “WHO has neither the re-
sources nor the desire to run such a program” (see MWN, M/
A97 and M/J97). But now industry is following the WHO’s lead
on which studies to conduct, and the WHO will choose the labs
to conduct them. True, the WHO is not “running” the program;
that has been left to the cellular phone industry itself.

European citizens should be uneasy about this sort of corpo-
rate influence over research. When scientists receive public funds,
private interests must not be allowed to restrict when or how
results can be discussed. In each country and Europe-wide, health
officials must define and support their own research agendas on
non-ionizing radiation. It should not be left to industry to choose
which studies are needed to assure the safety of the public.

The U.S has fumbled the issue of non-ionizing radiation and
public health. We hope that Europe finds a better way.

◆  ◆  ◆

In the past, we have taken Dr. George Carlo to task for his
claim that Wireless Technology Research was “moving at the
speed of light” (see MWN, M/A98). But on February 18, the
New York Times reported that a Harvard University physics team
has succeeded in slowing light down to a speed of 38 miles per
hour. According to the Times, the team expects “to slow the pace
of light still further, to a glacial 120 feet an hour—about the speed
of a tortoise.” Thus, Carlo’s claim may soon prove to be correct.
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At its August 26,1980 meeting, the Electromagnetic Radiation Management 
Advisory Council (ERMAC) concluded that an investigation, such as the formal 
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AROUND THE COUNTRY p. 6 1 ; study of the healthof Americans exposed to microwaveradiationin theU.S.em- 
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agreed that, based on current knowledge, there are no scientific or theoretical 
grounds to predict potential health impacts of the Moscow signal. 

Aconsequence of theERMAC finding may well be that thestate Department 
will do no further epidemiological research on the 1,827 employee$ who worked 
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* Portland's New 
Population Standard 

* Microwave-Drug Synergy 
First Long-Term, Low-Level 
Microwave Exposure Study 
Yannon Decision 

Stephen Cleary of Virginia Commonwealth University, an ERMAC member, ex- 
plained, thesample populationis toosmalland thedose toolow foranythingbut 
a grave risk to show up, and therefore any money allocated to such research 
could be betterspent elsewhere. One ERMACmember went so far as to say that 
he would not hesitate to expose himself or his family to those levels of micro- 
waves found in the embassy. 

ERMAC is an advisory committee to the Administrator of  the National Tele- 
communications and Information Administration, Mr. Henry Geller. 

Iconrinuedp. 771 

ANSI News 
Meeting Scheduled 

There will be a meeting of the C95 Committee on Radio Frequency Radiation 
Hazards of the American National Standards Institute (ANSI) on Thursday, 
Febmary26,1981 at the ANSI headquarters inNewYork ~i t ; ( l430~roadwa~) .  
The main purpose of themeeting is to seek fmal approval of  thenewsubcommit- 
tee IV standard on radiofrequency and microwave safety levels. Other business 
will include the new standards on measurements (subcommittee I) and hazard 
signs (subcommittee II/III). ,. 
Standard Nears Completion 

The ANSI safety standard went out for C95 Committee vote last July. Al- 
though thestandard wasaccepted by amajority voteof theCommittee threeim- 
portant organizations withheld their approval: the Bureau of Radiological 
Health, the Environmental Protection Agency, and the Electronic Industries 
Association. 

At ameetingin Bethesdain late October, thesubcommittee wasable to satisfy 
BRH objections and it is now very likely that the Bureau will cast apositive Vote 
on the new standard. While an attempt was also made to win EIA's approval, it is 
not yet clear how EIAwill vote. Apparently EPA does not intend to vote at all. 

MicrowaveNews will present an  in-depth look at the new ANSI standard in a 
forthcoming issue. 



GOVERNMENT 

CONGRESS 

The Congressional Research Service of the Library of Con- 
gress hasupdated itsissue brief on "Radiation Healthandsafety 
Issues of Congressional Interests." The brief written by Christo- 
pher Dodge of the Science Policy Research Division covers both 
ionizing and non-ionizing radiation and includes a listing of 
legislative authorities, federal regulatory authorities, pending 
legislation, hearings, and a chronology of events. (Brief Num- 
ber IB77062, October 23, 1980.) 

AGENCIES 

Air Force 
The Air Force wants to develop new and improve existing 

hardening techniques for its systems exposed to a nuclear elec- 
tromagnetic pulse (EMP). See Comnierce Business Daily, No- 
vember 7, 1980. 

Bureau of Radiological Health (FDA1 
BRH promulgated a final rule amending the performance 

standard for microwave ovens in the Federal Regkler on No- 
vember 28,1980 (45 FR 79028). The rule, which becomes effec- 
tive on November 30, 1981, deletes the error limit and effective 
aperture requirements for instruments used to detect leaks from 
microwave ovens. 

The rule was on the agenda of theTechnica1 Electronic Prod- 
uct Radiationsafety Standard Committee(TEPRSSC) meeting 
held on December 3-4 in Washington. 

BRH proposed a performance standard for microwave di- 
athermy products in the July 29, 1980, FederalRegi~ter(45 FR 
50359). Asummaryof thecomments on thestandard submitted 
to BRH will appear in our February issue. 

Department of Commerce 
The Commerce Department  led in early December that the 

Toshiba Corporation of Japan sold countertop microwave 
ovens at prices so low that they were unfair and violated the 
TariffAct. Thecase has been forwarded to theUS International 
Trade Commission, which will determine whether Toshiba 
ovens injured domestic production. If the ITC makes such a 
fmding, penalty duties will be assessed. 

According to the December 3 FederalRegirler (45 FR 80157) 
notice, ovens made by the Matsushita Electric Industrial Com- 
pany, the Sanyo Electric Company, and the Sharp Corporation 
were not dumped in the American market. The four companies 
accounted for 98% of the 740,000 ovens imported into the 
United States from Japan in 1979 at a value of  $149 million. 

Environmental Protection Agency 
EPA sponsored a workshop on RFmeasurements in Las Vegas 

last November 3-5. Thirty government officials and a limited 
number of outsiders held intensive discussions on the current 
status of measuring electrnmagnetic fields. According to Rich- 
ard Tell of EPA, the workshop organizer, "This was the first 
time all the instrumentation experts from the government were 
in the same room at the same time." 

The participants agreed to two sets of recommendations: 
1.That agroup, such as the American NationalStandards In- 

stitute (ANSI), should set the following standards for broad 
band RF survey instruments: a) minimum, uniform reporting 
requirements of performance characteristics for existing instru- 
ments; b) minimum testing procedures for evaluating instru- 
ment performance; and c) performance characteristics for 
future instruments. 

2. That standardized measurement techniques be developed 
based on: a) existing instrumentation, b) applicable safety 
standsrds, and c) specific exposure situations. 

The second set of  recommendations arose from the lack of 
uniformity in the way measurements are taken. 

The recommendations will be pubhslied at a later time, though 
the form of publication has yet to he decided, perhaps an EPA 
technical report or a journal article. . 

The Nonionizing Radiation Surveillance Branch of  EPA is 
providing all the Agency's regional offices with a new Holaday 
electric field probe to permit local surveys of radiofrequency 
levels. According to Branch Chief, Dave lanes, "We are provid- 
ing only the training and equipment, the time and resources de- 
voted to this are up to each individual regional office!' 

EPA is also buying higher frequency probes: oneof fiveor six 
Narda probes will belent to a regional office when requested as 
soon as theyaredelivered by the manufacturer. Asingle field in- 
tensity meter and associated antennas which can identify the 
frequency of a particular source will also be available for loan. 
A four day training course for regional personnel was held by 
EPA in mid-December in Las Vegas. 

Department of Energy * 

The DOE'S Officeof Electric Energy Systems held its annual 
contractors review meeting on the biological effects of  electric 
fields from overhead transmission limes in Washington DC last 
November 18-19. Researchers from about a dozen on-going 
projects in the multi-million dollar program reviewed their 
progress. 

The DOE program is now focused on AC work, but in the 
years ahead the emphasis will change to DC lines. 

For a copy of the abstracts presented at the November meet- 
ing contact: Mr. Alec 0. Bnlawka, US DOE/EES, Mail Stop 
3344, 12th and Pennsylvania Avenue, NW, Washington DC 
20461, (202) 633-8638. 
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Federal  C o m m u n i c a t i o n s  ,, C o m m i s s i o n  
At the end of January, the FCC will issue a statement in 

response to thecomments received on its 1979 Noticeof Inquiry 
(NOI) 144FR 37008, June 25, 19791 concerning the biological 
effecrh of  radiufrrqucncy rad~aiion. 

Thc FCCItasdeaded not toi~soennvin[erimradialionsrand- 
ards, according to Robert Cleveland of the Commission'sTech- 

., nical Planning Staff. But the FCC will participate in the rule- 
making proceedings of other agencies on RF issues. The state- 
ment will include a summary of the some 25 comments sub- 
mitted to the FCC in response to the NOI. 

Cleveland said that the FCC issued the NO1 to meet its duties 
to promote safety under the Communications Act, and to 
satisfy its responsibilities under the National Environmental 
Policy Act. 

Nat iona l  C a n c e r  l n s t i t u t e  

NCI has issued a request for proposals for the synthesis and 
evaluation of radiosensitizers, chemicals which selectively sensi- 
tize hypoxic (oxygen deficient) tumor cells to radio-therapy. A 
three year project is planned. RFP NCI-CM-17485 is available 
from Maria Decker, NCI, Treatment Contracts Section, Blair 
Building, Room 228, NIH, Bethesda, MD 20205. 

National  l n s t i t u t e  f o r  
Occupa t iona l  S a f e t y  a n d  Heal th  

The schedule for the NIOSH criteria document on radiofre- 
quency and microwave (RF/MW) radiation is still slipping. 
Drafts of the document were released in 1979, but were with- 
drawn due to unfavorable reviews. NIOSH is now aiming for a 
substantially shorter document, one that is less encyclopedic 
with more critical analysis. NIOSH's consultants are in the pro- 
cess ofevaluating theRF/MW biological data.Thi phase of the 
operation isgoing slowly,and the agency cannot proceed untilit 
is completed. A renew draft may be finished by the spring. 

The NIOSH procurement office inCincinnati has issued a re- 
quest for quotation [RFQ 81-12; November 14, 19801 for the 
writing of two television scripts on the health risks associated 
with Video Display Terminals (VDT's). 

NIOSH, BRH, O S H A  
A team from NIOSH, BRH and OSHA is developing a bulle- 

tin on control technologies for dielectric heaters, including RF 
sealers. 

Preliminary tests indicate that shieldingcan have a significant 
effect on both the magnitude and direction of the impinging 
field. The team is not yet ready to make i i  recommendations 
on control technologies. 

The joint bulletin is due to be out in late Spring. 

National  T e l e c o m m u n i c a t i o n s  a n d  
Informat ion  A g e n c y  

The Electromagnetic Radiation Management Advisory 
Council (ERMAC), the advisory committee to NTIA, is antici- 
pating holdinga meeting at theendof Januaryorearly February 
in Washington. . 

The BENER Task Force report, "Nonionizing Electromag- 
netic Radiation Safety: A Program of Coordinated Federal Ac- 
tivities Related to Biological Effects of Nonionizing Electro- 
magnetic Radiation (0-300 GHz):' was published last summer, 
but has yet to receive any official attention. 

Dr. Howard Clark of the National Bureau of Standards who 
served as theTask Force chairman hoped that the report would 
provide "a frame of reference for examination of the various 
agency programs and budgets that relate to thecoordinated fed- 
eral BENER programrand would be "useful to federal agencies 
in planning or describing their individual activities as related to a 
common goal!' 

TheTask Force was set up by Henry Geller, the Administrator 
of NTIA at the request of Dr. Frank Press, the President's sci- 
ence advisor. Nevertheless, the report has not been officially for- 
warded to Press, nor does it seem to be aplanning tool of the in- 
dividual agencies involved in bioeffects research. 

Occupa t iona l  S a f e t y  a n d  Heal th  Adminis t ra t ion  

Bob Curtis of OSHA's Salt Lake City office organized a 
training session for two members of each of OHSA's ten re- 
gional offices to teach them how tomeasure radiofrequencyand 
microwave radiation levels in the workplace. As a result of  the 
December 3-4 sessions, held in Salt Lake City, workers will have 
a greater opportunity to check their on-the-job exposures to 
non-ionizing radiation. 

Helping Curtis were Michael Larsen and Alfred Owyand of 
OSHA and Edward Aslan of Narda. 

Radia t ion  Pol icy  Counc i l  

The US Radiation Policy Council, the interagency group cre- 
ated by the President in February 1980, has issued its "Progress 
Report and Preliminary 1981-1983-~genda:' (No. RPC-80- 
001, September 30, 1980). 

The Report concentrates on ionizing radiation to the~ir tual  
exclusionof non-ionizing radiation. Beyond intending to grapple 
with general radiation policy which may (or may not) spill over 

(conlinuedp. 41 
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BIOLOGICAL WSEARCH 

Frey Reworks  BBB Data  
Allan Frey of Randomline Inc. believes he has resolved some 

of the contradictions in the experimental results of the blood 
brain barrier (BBB) research. Writing in the November 1980 
issue of theBioelecfromagnefiaSociely Neivsleller, Frey argues 
that the use of inappropriate statistical analysis explains why 
many researchers erroneously concluded that microwaves do 
not change the permeability of the BBB. 

At least three teams of researchers, including one led by Frey 
himself, have shown that microwaves can cause certain dyes to 
pass through the BBB into the brain. 1n one of the most signifi- 
cant studies, Oscarand Hawkinsdiscovered thatpulsed 1.3 GHz 
radiation could change the permeability of the BBB at average 
powrr densities of only 0.03 mW/cml(Brain Research, 126,281, 
1977). 

However, three groups of scientists cast doubt on these results 
by reporting no microwaveeffects on the BBB for various expo- 
sure conditions. Frey has taken the published data of twa of the 
groups, and, by applying what he thinks are more appropriate 
statistical tests, found that the opposite conclusions hold: they 
demonstrate increased permeability. One set of results by Mcmtt 
eta/. nowsupportsFrey'soriginalpaper,andanotherby Preston 
el a/. confirms Oscar and Hawkins' work. Frey also speculates 
that the third group, Spackman eta/., may havealsoused inap- 
propriate statistical analyses and a faulty experimental design. 

AsFrey concludes: "Thesupposedconflictingandcontrover- 
sial data actually are quite consistent and indicate that some- 
thing is happening in the brain under low intensity microwave 
energy exposure." 

N e w  Review Article 
Richard Lerner has published acomprehensive review of cur- 

rent research on health effects of non-ionizing radiation, with 
special emphasis on low-level effects, in the December 1980 is- 
sue of IEEESpeclnrm: "RFRadiation: Biological Effects!' The 
article also details some of the controversy surrounding the new 
ANSI standard. 

GOVERNMENT (continued fmmp. 3) 

to the non-ionizing portion of the spectrum, the RPC agenda 
promises little attention to microwave, radiofrequency, or ELF 
radiation. 

Included in the report are summaries of the RPC public meet- 
ings held across the country during 1980, and the public com- 
ments submitted to the Council. 

Three of the publiccomment saddress non-ionizing radiation: 
* AFL-ClO, Food and Bwerageltadei Department: strength- 
en occupational exposure standards for microwave and radio- 
frequency radiation from microwave ovens and sealing equip 
ment, and radiation emanating fromndeo display terminals. @. 
E-12) 
* Natural Resources Defense Council: Examine both ionizing 

EPA FundsTeratological  S t u d y  
The Environmental Protection Agency's Health Research 

Laboratory has awarded Dr. Mary Ellen O'Connor and Dr. 
Robert Strattan of the University of Tulsa a contract to study 
the teratological effects of microwave radiation. 

The two-year, $230,377study will consist of exposing mice in 
utero throughout the gestation period with 2450 MHz continu- 
ous wave radiation. Theirradiation will slop after theyarebom. 
The experiment will begin with exposures to power levels of 30 
mW/cm2; the levels will decrease to 10, 1, and 0.1 mW/cml until 
no effects are observed. The mice will be monitored for fetal 
weight and developmental abnormaliries. 

Dr. O'Connor is with the Department of Psychology and Dr. 
Strattan is with the Electrical Engineering Department. 

New Idea a b o u t  Ca ta rac t  Formation 
A new explanation for cataract formation hasbeen developed 

by a group of physiologists at Rush University in Chicago (Sci- 
ence, 209, 1007, August 29, 1980). The group bas rejected the 
view that the lens of the eye is a homogeneous mass. Instead, 
based on a combination of biophysical techniques and mathema- 
ticalmodels, thescientists have proposed that theinteriorcellsof 
the lens have imperbeable membranes that block the entry of 
small ions. These fibrous cells can stop the flow of sodium and 
water into the lens' interior, thereby preserving its volume and 
transparency. 

Mic rowave  Hearing 
How do people hear pulsed microwaves? The mechanism for 

the perceived buvingorclickingsound isstillamystery; various 
hypotheses continue to beproposed, rejected, and defended. In 
a tart exchange of views in Science (209, 1143, 5 September 
1980), two opposing camps reaffirmed their positions. One 
group led by C.K. Chou of theuniversity of Washington Medi- 
cal School maintains that hearing results from a tiny pressure 
wave in the head when the radiation pulse is converted to ther- 
mal energy. Allan Frey and Elaine Coren of Randomline. Inc. 
continue to offer the hypothesis that microwave hearing is the 
result of the thermoacoustic expansion within the cochlea, the 
small snail-shaped region of the inner ear. . 

and non-ionizing radiation since many of the proble?~ that 
have hindered past work onionizing radiation are also obstacles 
in the study of non-ionizing radiation. @. E-4) 
* Raytheon Corporation: Encourage EPA to develop a manda- 
tory Federal standardon exposureof thegeneral public to non- 
ionizing radiation or recommend a defmition of current consen- 
sus standards (ANSI C95) by Congress as a mandatory national 
standard until formal Federal standards are developed. Ensure 
active participation by federal agencies in legitimate efforts of 
public education in the area of non-ionizing radiation. (p. E-8) 

If you want to be on the RPC mailing list, write to: US Radia- 
tion Policy Council, Room 3026, New Executive Office Build- 
ing, 726 Jackson Place, NW, Washington, DC 20503. 
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TECHNOLOGY SOLAR POWER SATELLITES 

RF Radiat ion,  A N e w T o o l  in C a n c e r T r e a t m e n t  
Radiofrequency radiation is a promising weapon against ' cancer, according to a December 1980 IEEE Speclmm article. 

"RF Therapy for Malignancy" explains how this treatment 
works and describes equipment design and function, tissue 
models used in research, and various hyperthermia methods. 

Radiofrequency induced heating of tissue (42 to 43S°C) is 
used alone or in conjunction with radiation (ionizing) therapy 

. or chemotherapy to treat malignancies. A range of frequencies 
is used; higher ones-up to 2450 MHz-areeasier to focus than 
the lower frequencies which can penetrate more deeply into the 
body. Because solid tumors generally have poor blood circula- 
tion, a tumor can be selectively heated without significantly in- 
creasing the temperature of surrounding, healthy tissue. The 
authors state that for localized treatment, there are no serious 
side effects from radiofrequency hyperthermia. 

VDT's 
The Cnlumbin Journalism Review will feature a story on 

VDT's in the newsroom in its January-Febmaryissue. The arti- 
cle looks at both the health hazardsassociated with themachines 
and the reporting of this story by the press. 

Elec t ro therapy Controversy  
New YnrkMagazine, in a two-part article that ran November 

23 and December I, detailed the controversy over theuse oflow- 
level electricity for bone healing. 

The story began as a profile of Arthur Pilla, a chemicalengi- 
neer at  Columbia University. Pilla, who claimed to have played 
amajor role in developing theelectrical technology to treat frac- 
tures that previously would not heal, piqued the reporter's in- 
terest by claiming that the device was now being tested for itsef- 
ficacy in treatingcancer and that human applications could start 
within the year. 

Dr. Andrew Bassett, a doctor at Columbia's medical school, 
cautioned that Pilla was overstating the prospects and further, 
downgraded Pilla's contributions in their research. 

Bassett had worked with Dr. Robert Bsker, then a t  theVA 
Hospital in Syracuse, New York, to show that stress applied to 
any bone is translated into electricity. Bassett'slatercooperation 
with Pilla resulted in a practical, non-invasive electrical coil 
device, which Pilla and another colleague patented. They all 
formed a private corporation, Electro-Biology, Inc. of Fair- 
field, New Jersey with the financial backing of Wall Street en- 
trepreneurs. 

Zimer-USA, Inc. and Telectronics Proprietary Ltd. offer 
other hone-growth stimulators, although Electro-Biology's is 
the only one which does not require implanting an electrode 
under the skin. 

Dr. Bassett received more than $1 million in government 
grants in the course of his research. The writer, LaUy Weymouth, 
raised questions about transferring medical research paid for by 
public funds to profit-making privatecompanies. Shenoted that 
the government gets a share of Zimmer-USA royalties because 
its product was underwritten by the Navy. 

N e w  R e p o r t s  
Two major studies of the Department of Energy's SPS sys- 

tem are nearingcompletion. Each will contain an analysis of  the 
impact of microwave radiation on human health and the envi- 
ronment. 

One study by the National Research Council (NRC) is due to 
becompleted by theendof June1981, with adraft report by early 
January 1981. The other by the Congressional Office of Tech- 
nology Assessment (OTA) wasdue to be published by theend of 
January 1981, but is running late. 

NRC 
The Environmental Studies Board (ESB) of the NRC ap- 

pointed a Committee on Satellite Power Systems to provide an 
independent revirsv of DOE'S assessment of the SPS concrpt. 
Towa~ds this end. tile ESB orsanized a "Workshon on Mecha- - 
nisms Underlying Effects of Long-term, Low-level, 2450 MHz 
Radiation on People." A workshop summary, prepared by 
Christopher Dodge of the Science Policy Research Division of 
the Library of Congress, was released last fall. (See box for con- 
clusions of workshop participants.) 

OTA 
The two-yearOTAproject was requested bytheHouseCom- 

mittee on Science and Technology. The completed study will 
compare the impacts of beaming energy from collecting satel- 
lites by lasers, microwaves, and reflected light. With respect to 
microwaves, the study will look at both the DOE reference sys- 
tem and asolid statesystem which woulduse lower powerdensi- 
ties and smaller rectenna sites. 

SRI 
Last summer, SRI International completed a study for the 

Environmental Protection Agency, "An Assessment of the 
Potential Impact of Microwave Radiation from a Solar Power 
Satellite." This then became the basis for a chapter in the DOE 
report, "Environmental Assessment of the Satellite Power Sys- 
tem (SPS) Concept Development and Evaluation Program 
(CDEP)," prepared by Anthony Valentine ofArgonneNation- 
al Laboratory (No. DOE/ER-0069, August 1980). 

CONCLUSIONS OF SPS-NRC WORKSHOP 
A. There arc relatively little microwave health and bioef- 

fecls data available of direct relevance to the radiatioh 
parameters of theproposed SPS. What data areavailable arc 
diflicult to evaluate in terms of a potential health impact of 
the SPS. 

B. There is no prcsumptivcevidencc in the data available 
that exposure of the general public to 0.1 mW/cm2or lower 
at the frequency of 2450 MHz generated by the SPS will re- . 
sult in any health decremenls. However, because a number 
of functional phenomena of known significance have been 
reported in response lo erposure to low-intensity micro- . 
waves, further restarch and evaluation ... is necessary in 
order to decrcase present uncertainties about potential low- 
level microwave health effects. 
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AROUND THE COUNTRY MICROWAVE CIRCUIT 

Georgia Power Challenged on Microwaves 
A group of 27 residents of rural Clayton, Georgia, have filed 

1 suit in county court to prevent Georgia Power Company from 
erecting a 180-foot microwave tower on top of nearby Screamer 
Mountain. Cltizens Against Microwaves, led by homeowner 
David Kraft, brought the case in September, shortly after the 
Rabun County Commission approved the tower in a 2-1 vote 
before a packed hearing room. 

., The suit, which names the power company and the two county 
commissioners who approved the tower, charges that allowing 
GeorgiaPower to buildonlandseized by thecounty fornonpay- 
ment of taxesisaviolation of covenant, will createa health haz- 
ard and constitutes an improper disposal of county properly. 
Atlanta Weekly, the Sunday magazine of the Atlanto Conslitu- 
tion, ran a long article on the controversy in its November 23, 
1980 issue. 

HE0 Cancels Out * 

In late November, Home Box Office (HBO). Time-Life's 
subscription TV network, withdrew its application to build a 
satellite communications complex in Rockaway Township, New 
Jersey. 

The HBO proposal was under intense scrutiny by the Rocka- 
way Board of Adjustment which had to grant a variance before 
construction could begin. The Concerned Citizens' Committee 
of Rockaway Township was formed to oppose the HBO pro- 
posal. The Committee was worried about the siting of a major 
source of rnicrowa\e radiation in 3 residential arrs, only 1000 
feet from a rleiel~borha~d school. The Board had held 16 Ilenr- - 
ings since last spring, and another 30 were scheduled. 

Edward Horowitz, HBO vice-president of studio and net- 
work operations, explained that while "the local Board was re- 
sponsive and HBO was overcoming the local opposition, we 
could not afford the delay." 

The cancellation will not hurt HBO's immediate program- 
ming.TheRockawaysite would have provided thepayTVsystem 
with added flexibili1y.A~ foranew site. Horowitzsaid that HBO 
will look for suitable areas across thecountry: "Theprimaryin- 
terest is in the New York-New Jersey Metropolitan area, but 
once away from here, it doesn't really matter where you go." 

California OSHA 
California's Occupational Safety and Health Standards 

Board has proposed a substitution in the State's General Indus- 
try Safety Orders on non-ionizing radiation. The standard re- 
mains at 10 mW/cmz; the purpose of the change is to make it 
more enforceable. Cal OSHA held a public bearing on the pro- 
posal on November 19,1980. 

Dr. Daniel Callill of the Environmental Protection Agency's 
Health Effects Research Laboratory in ResearchTriangle Park, 
North Carolina, has been awarded the Public Health Service 
Commendation Medal. Dr. Cahill, the Director of the Lab's 
Division of Experimental Biology was cited for: "Outstanding 
research and research management in the areas of  ionizing and 
non-ionizing radiation health effects in the environment." . 

Mays Swicord, Cltief of the Electromagnetics Branch at the 
Bureau of  Radiological Health, was awarded his doctorate last 
month from the Electrical Engineering Department at the Uni- 
versity of Maryland.Hecompleted thethesis: "Studies ofMicro- 
wave Absorption in Liquids by Optical HeterodyneDetection of 
Thermally Induced Refractive Index Fluctuations" in Novem- 
ber. The objective of the research was to develop aspectroscopic 
method, flow spectroscopy, to look at microwave absorption of 
specific molecules. Swicord investigated DNA and found 
enhanced absorption as predicted byE.W. Prohofskyof Purdue 
University. - . 

COMAR wants to make a movie about microwaves. John 
Osepchuk of the Raytheon Corporation and Don Justesen of 
the VA Medical Center in Kansas City, two active members of 
the Institute of Electrical and Electronics Engineers' (IEEE) 
Committee on Man and Radiation(COMAR), are exploring the 
idea of producing a 30-minute film on non-ionizing radiation 
for public television. The project is in itsearly stagesof develop- 
ment and must still be approved by the IEEE. Once thego ahead 
is given, Dr. Osepchuk estimates that it will take a year and a 
half to complete. . 

Over a hundred colleagues and friends of Professor Herman 
Schwan gathered at  the University of Pennsylvania in Philadel- 
phia last November M-25, to wish him a happy 65th birthday. 

Those who attended the two-day Festschrift, "The Inter- 
action of  Acoustical and Electromagnetic Fields with Biological 
Systems," funded by the Office of Naval Research, heard 
twenty presentations. The proceedings will be published in a 
special issue of Bioelectromagnetics. the Journal of the Bioelec- 
tromagnetics Society. 

Professor Schwanis currently onsabbatical at  the MaxPlanck 
Institute of Biophysics in Frankfurt. Gem-any. . 

A profde of  Dr. Andrew Madnuof the Veterans Administra- 
tion hospital in Syracuse, New York, "Law with a Spark,'' ap- 
peared in the September 29, 1980 issue of the Nat iy~al  Law 
Journal. Marino, who is both a biophysicist and an attorney, 
does research on the bioeffects of ELF and at  the same time is 
participating in various cases involving high voltage transmis- 
sion lines. The article was written by Jill Jonnes. 

/ LAST CHANCE TO SUBSCRIBE TO MICROWAVE NEWS AT THE SPECIAL INTRODUCTORY RATE 1 
Tile subscription price for one year is $165.00 (overseas 5200.00). A special rateof $150 OO(oversris: $185.00) o r a  four-month I 

trial subscriorion of $50.00 loverseas $60.001 is available if vou subsxibe now. If you arc no1 com~letely satisfied with hllCKO- . . 
WAVENEWS, youmay cancel your subscriptionat anytimeand receiveanimmediate refund forthe balance of your subscription. 
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MOSCOW (continued /romp. I )  

Follow-Up Studies 

If the State Department decides to discontinue formal 
follow-up studies of  Moscow employees, the decision would be 
at odds with the earlier advice of Professor Abraham Liiienfeld 
of Johns Hopkins University who completed an epidemiology 
of theMoscow employees in 1978, and oithe Senate Commerce 
Committee. Both urged the State Department to pursue the 
health studies. 
. Dr. Herbert Pollack, a medical consultant to the State 

Department, did say, however, that he and Dr. Charles Brodine 
were continuing to monitor those employees present during the 

"a follow-up would buy a 
s 

sense of security.'' 
- Lilien feld 

period of maximum exposure (May 1975-February 1976). "We 
have a complete roster of all thoseexposed, and every time they 
get a medicalcheck up, one ofus reviews their completemedical 
history," Pollack emphasized. 

In a recent interview, Professor Lilienfeld agreed that from a 
scientific point of view hewouldnot expect to seeany deleterious 
effectsatsuchlow doses. But fromapoliticaland personal point 
ofview, he felt that continued examinations would beaNprudent 
thing to do!' "It's a matter of judgment:' hesaid. "a follow-up 
would buy asenseof security." Professor Lilienfeld pointed out 
that the major costs had already been spent and future surveys 
would be comparatively cheap. 

The ERMACadvice could havesomeeffect on pendingclaims 
by former embassy workers. John Parker Hills, an attorney who 
is bandling four claims, said that up to now the State Depart- 
ment hasbeenbasically "ignoring" him. Hills hastwoclaims be- 
fore the Workmen's Compensation Board and two before the 
State Department, one of which isaclass action on behalf ofall 
women irradiated in Moscow. According to Justice Department 
and Veterans Administration spokesmen, neither agency has 
any Moscow-related claims pending. 

ERMAC took up the question of a follow-up to the 1978 epi- 
demiology at the request of the State Department, which paid 
the expenses for theERMAC meeting. In a January 16,1980let- 
ter to Hemy Geller, the State Department asked whether there 
wasany basis for continued study. Mr. Geller referred the matter 
to. E W C .  According to Pollack, the State D@artment is 
waiting for the ERMAC recommendation before responding to 
any Moscow claims. 

Before debating the merits of a follow-up investigation, 
ERMAC heard R.C. Mallalieu of Johns Hopkins University's 
Applied Physics Laboratory describe the results of his attempt 
to reconstruct the radiation levels on the upper floors of the em- 
bassy. According to Mallalieu's report ("A Model of the Micro- 
wave Intensity Distribution Within the US Embassy in Moscow, 

1966 to 1977." No. FS-80-166, JHU-APL, August 1980), the 
most intense microwave exposures occurred between May 1975 
and February 1976, with average levels of continuous wave radi- 
ation of 3.5 to 5.0 uW/cml and average peak intensities due to 
multiple reflections of 7 to 10 uW/cm2. The largest recorded 
power density was 24 uW/cml. From 1966 to 1975, the average 
signal strengths for those rooms with the greatest exposure was 
about 1.5 uW/cml with maximum levels of 4 uW/cm: though 
there were transient peaks of as high as 20uW/cma. Areas more 
distant from the radiation sources had microwave levels of less 
thanO.1 uW/cml. InFebruary 1976. protectiveshielding was in- 
stalled which reduced all exposures to 0.1 uW/cmlor less. Based 
on thesedata, thestate Department hasestimated thatovera 22 
year period, about 240 employees were exposed to average 
power levels of about 1.5 uW/cm3 for about 2 hours during the 
workday. ("Exposure of Model Personnel:' State Department, 
August 26. 1980.) 

Liiienfeld Study 

The Lilienfeld epidemiology failed to identify any major dif- 
ferences in either mortality or morbidity between Moscow em- 
bassy personnel and a comparative population working in other 
embassies in EasternEurope. Lilienfeld had only minimal infor- 
mation on the signal strength inside the embassy building, tliough 
he did know that the maximum exposure took place during the 
ninemonthsendinginFebruary 1976.Theradiationsurveys were 
classified until after his study was released. Since only a short 
time has elapsed between the period of maximum exposure and 
his study, Lilienfeld recommended that "it would seem desirable 
that this particular study population should be contacted at 
periodicintervals, of2 to3  years, within thenext several years, in 
order to ascertain if any health effects would appear." He went 
on: "it would be important to develop a surveillance system for 

"every time they get a medical check up, 
one of us reviews their 

complete medical history," - Pollack 

deaths in the entire study population to be certain that no  mor- 
tality differences occur in the future h d  to monitor thepropor- 
tion of deaths due to malignancies, especially among the 
women!' + 

In an April 1979 report, the Senate Committee on Commerce, 
Science and Transnortatinn "ureed" that the State Deoartment - 
pursue this Lilienfeld recommendation, especially for thos; 
people exposed between June 1975 and February 1976. ("Micro- 
wave Irradiation of the U.S. Embassy in Moscow") The Com- 
mittee noted that its recommendation reflected a "precaution- 
ary attitude:' 

Asubcommittee made of Dr. Marylou Ingram (chairwom?n), 
Professor Cleary, Professor Mary EUen O'Connor and George 
Wilkening wrote up the ERMAC recommendations, which are 
now circulating among the full E W C  membership. A state- 
ment is expected to be released in January. 
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CONFERENCES 

NEWS CALENDAR 

BEMS 
More than 300people attended the second annualmeeting of 

the Bioelectromagnetics Society in San Antonio, Texas, last 
September. Some 160 papers were presented providing a rich 

., . blend of new research findings and open discussion. 
In the months ahead, MicrowaveNews will feature a series of 

articles on some of the important topics covered in San Antonio. 
The fist in this series, "Microwave-Drug Synergy," will appear 
next month. Later, we will run apiece on Professor A.W. Guy's 
long-term experiment which began last fall at the University of 
Washington in Seattle. 

A one day conference on "Health Hazards of VDU'S" was 
held at the Human Sciences and Advanced Technology Research 
Group, Department of Human Sciences. Loughborough Uni- 
versity in Leicestershire. England on Drce~nber 11, 1980. (VDU 
is the European equivalent of our VDT.) Among the papers pre- 
sented were two reports of skin rashes among VDToperators in 
England and Norway. 

The International Microwave Power Institute (IMPI) held a 
symposium on "The Washington Impact: How It Affects 
Microwave Users" on November 13-14,1980. A host ofgovern- 
ment officials briefed the more than two dozen attendees on 
what the government agencies are doing. 

The proceedings of the symposium will be available from 
IMPI for $40.00 for members and $50.00 for non-members. 
Order from: IMPI, 211 East 43rd Street, New York, NY 10017. 

Now Available: 
Proceedings of a Workhop on Thermal Physiologv, held in 

Rockville, Maryland, March 29, 1979. Edited by Dr. T. Whit 
Athey, Bureau of Radiological Health, sponsored by the Radio- 
frequency and Microwave Committee of the Interagency Regu- 
latory Liason Group. Dated March 1980. Available from BRH, 
Rockrille, MD 20857. 

Non-Ionizing Radiation, Proceedings of a Topical Symposium 
held in Washington D.C., November26-28,1979, sponsored by 
the American Conference of Governmental Industrial Hygien- 
ists. Order from: ACGIH, P.O. Box 1937, Cincinnati, OH45201. 

Proceedings of the International Symposium, Electromagnetic 
Waver andBialogv, held in Jouy en Josas (outside Paris) France, 
June30-July4.1980;Send $40.M)to Dr. A.J. Baiaud, CNRS, 2 
rue H. Dunant, 94329 Thiais, France. 

* January 12-16: National Radio Science Meeting, University 
of Colorado, Boulder, CO. Sponsored by theUSNational Com- 
mittee of IEEE Societies. Contact: Center for Conferences and 
Management/Technical Programs, 970 Aurora Avenue, Uni- 
versity of Colorado, Boulder, CO 80302. 

February 16-17: Treatment of Cancer by Radiofrequency 
andMicrowave Thermolherapy, Princess Kaiulani Hotel, Hon- 
olulu, HI. A short course arranged by the Bioelectromagnetics 
Corporation of Rockville, MD. Fee: $495. Contact: Dr. S.S. 
Stuchly, Department of Electrical Engineering, University of 
Ottawa, Ottawa, Canada KlN6N5. 

* April 13-15: Annual Conference and Trade Show of the 
IntemationalAsmciation of Satellite Users, Washington Hilton 
Hotel, Washington DC ($95 IASU Members; $195 Others). 
Contact: A. Fred Dassler, IASU, 6845 Elm Street, Suite 710, 
McLean, VA 22101. 

* June 9-12: 16th Annual Symposium of the InternalionalMi- 
crowave Power Inrtilule, Royal York Hotel, Toronto, Canada. 
Contact: IMPI, 211 East 43rd Street, New York, NY 10017. 

* June 15-19: IEEEand URSISymposium, BonaventureHotel, 
Los Angeles, CA. Sponsored by the Antenna and Propagation 
Society and the Microwave Theory and Techniques Society of 
the IEEE and four Commissions of URSI. Contact: IEEE, 245 
East 47th Street, New York, NY 10017. 

* June 30-July 4: International Symposium on Biomedical 
Thermologv. Palais de la Musique et des Congres. Strasbourg, 
France. Includes sessions on hyperthennia in cancer treatment 
(July 3) and bioelectromagnetics (July 1). Simultaneous transla- 
tion inEnglish, French, and Gwman. Contact: Dr. M. Gautherie, 
Lahoratoire deThermologie Biomedicale, Faculte de Medicine, 
Universite Louis Pasteur, 11 rue Humann, 67085 Strasbourg, 
France. 

* August 10-12: 3rd Annual BiaelectromagneticsSocie@Meet- 
ing, Washington DC. Contact: BEMS, P.O. Box 3651, Arting- 
ton, VA 22203. 

* August 10-19: 20th GeneraIAssembly of the Inle~national 
Union of Radio Science (URSI), Hyatt Regency Hotel, Wash- 
ington DC Includes a series on "Interaction of Electromagnetic 
Waves with Biological Systems:' on August 13-14, chaired by 
Professor SaulRosenthal of Polytechnic InstituteofNewYork, 
and an "Open Symposium on Millimeter and Submillimeter 
Waves." Contact: Mr. Richard Y. Dow, Organizing Comqittee 
of URSI General General Assembly, National Academy of Sei- 
ences. 2101 Constitution Avenue, NW, Washington DC 20418. 

= August 19-21: 3rd Annual Satellite Communicationr Users 
Conference, Regency Inn, Denver, CO ($145 pre-paid: $195 
at the door). Contact: SCUC '81. Satellite Communications 
Magazine, 3900 S. Wadsworth Blvd, Denver, CO 80235. 
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LETTERS 

Chinese microwave experts will soon recommend the promulgation of the 
provisional 50 uW/cmZ occupational standard as the formal non-ionizing 
radiation standard for the People's Republic of China, according to Allan 
Frey of Randomline, Inc. in Huntingdon Valley, PA. The 50 uW/cml standard 
is based, in part, on thepublished US literature, Frey toldMicrowoveNewsin 
a telephone interview soon after his return from China. 

Some 80 Chinese research scientists and representatives of civilian and mili- 
tary users met to discuss the standard at a national conference held in Hane- 
chow the week of April 20. P' 1 ;he Chinese standard. which is not frequency dependent. stands in 

I contrast to the current NIOSH, ANSI and ACGIH proposals. These pro- 

UPDATE 
VDTs, Technology 
& Litigation P. 8 

posals are a factor of 20 less restrictive at the most stringently regulated frc- 
p . 8 1  ouenaes-ln . .  the30-3M) MHz ranee-and 100 times weaker at the hieher GHz 

Microwove News is changing its publication 
schedule and will now appear ten times a year, 
monthly except for January and July. This year, 
Volume I will consist of eleven issues; next year, 
Volume I1 will have ten. 

All current six-month and annual subscribers 
will have their subscriptions extended by one and 
two months respectively to reflect our initial com- 
mitment to a twelve issue year. 

New orders received bv June 15.1981 will still be 
based on the twelve issue year; subsequent orders 
will follow the new schedule.Tl~edomestic and fur- 
eign subscription prices remain unchanged. 

As a special offer to our current subscribers, we 
will accept renewals accolding to the old schedule 
(12 issues-14 months and 6 issues- 7 months) 
ihrough the end of July. Beginning in August, th; 
new rates will a ~ n l v  to all subscribers. 

Our next iss&;iIt appear in mid-August. 

We have recently computerized our mailing list. 
We ask our subscribers to check their mailing labels 
and inform us of any errors. 
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frequencies. The Chinese standard is similar to the 50 uW/cmX population stan- 

(conlinuedp. 7) 

SUBCOMMITTEE FINDS RF 
SEALERS HAZARDOUS, CASE 
AGAINST VDTS STILL UNCERTAIN 

Some 30 experts from government, labor and business tried to sort out the 
potential hazards associated with VDTs and RF sealers at congressional hear- 
ings held May 12-13. At their conclusion, there was a general consensus that 
RF heaters and sealers present a serious health risk to their operators. Radia- 
tion from VDTs was deemed less hazardous, though a number of important 
questions remain unanswered. 

After the hearing, Albert Gore, Jr. (D-TN), the chairman of the qubcom- 
mittee on Investigations and Oversight of the House Committee on Science 
and Technology, said: "We believe that there are serious problems associated 
with RF sealers and heaters, and plan to vigorously pursue research and stan- 
dards with the appropriate agencies." With respect to VDTs, he said, "The 
preponderance of evidencesuggests that VDTs aresafe, but we willencourage 
the Bureau of Radiological Health to set appropriate standards for VDTsand 
do more research on low frequency effects." 

VDTs: More Research Needed? 
An overflow crowd jammed the room to hear about the radiationemissions 

from VDTs, their health effects, and their possibleregulation. Armed with his 
Bureau's recent report, An Evoluolion of Radiation Emissions from Video 

(conlinuedp. 2) 



GORE SUBCO TIEE HEARINGS 

(continued from p. I )  
Display Terminak (see MWN, May 1981), John Villforth, the 
BRH director, told the subcommittee that VDTs "do not pose 
a significant radiation hazard to persons who operate them," 
and that BRH is not "currentlv ~Iannine  a remlatorv stan- . . " - 
d u d  for [VDV radiation." 

Ophthalmologist Dr. Milton Zaret, of Scarsdale, NY, of- 
fered a different view. In a slide presentation, he showed the 
subcommittee examples of what he believed to be radiant 
energy cataracts caused by VDTs. In his prepared statement, 
Zaret called BRH's conclusion that there were no significant 
health effects from 15 to 125 kHz radiation "unwarranted." 

There was considerable debareover themerits ofan epidcm- 
iology of VDT oDeralors. Rr~resentatives of the News~aner 
Guild urged a " fillfledged goGernment-funded study, u & k -  
pered by financial limitations.. . to determine whether VDT 
operators are developing cataracts or other health damage at- 
tributable to radiation." 

Dr. Vilma Hunt of EPA's Office of Health Research ex- 
pressed skepticism that a suitable study population could be 
identified. And John Rankine of IBM said that, through a 
"combination of conservative safety criteria, careful design- 
which incorporates numerous fail-safe features-rigid design 
testing, manufacturing checks, and company-sponsored re- 
search," he was sure VDTs do not present a radiation hazard. 

Sealers: A "Shocking" Situation 
The sharpest exchanges came the second day when there 

were smaller crowds and no TV cameras. After hearing how 
1itlleeniorcemr.nt is going on at RFsealcr work sires, fresltman 
Conaressman Bob Si~amanskv ID-OH) said t11at lle was "al- 
moscflabbergasted" by the situation a d  that it was "frankly 
shocking." 

Earlier, when Gore found out that NIOSH intended to cut 
off funding for a long-planned epidemiology of RF sealer 
workers, heresponded, "It's an outrage." Now, however, due 
to the congressional interest, NIOSH officials are planning to 
reinstate the funds for the study, according to knowledgeable 
sources. 

In one of the most forceful presentations, Dr. Joseph Lary, 
a research biologist at NIOSH, told the subcommittee, "It is 
apparent that many sealerheater operators are being exposed 
to hazardous levels of RF energy," and said that the OSHA 
standard "must be reexamined to assure that sufficient pro- 
tection is afforded the worker." At one point Lary told Gore 
he would not want his wife exposed lo RF sealer radiation. 

But on [he bais of thr  NIOSH and OSHA teslimonv, it be- 
came clear that it will be a long time before a new stan-dard is 
proposed and promulgated. The NIOSH criteria document 
will only be ready for external review in December, three 
monthslater than thelast estimated date. And OSHAofficials 
said that the agency would need aconsiderahle amount of time 
to do economic, feasibility and cost-benefit analyses. Then 
public hearings will have to be held. Dr. Bailus Walker, direc- 
tor of health programs for OSHA, would not specify howlong 
this work will take. 

Nor is a performance standard for new RF machines in the 
offing. Villforth told Gore that BRH did not "believe that a 
regulatoryperformance standard by FDA, applicable to new 
sealers, would be the most effective approach." Instead, he 

endorsed the enforcement of exposure standards. 
Despite the projected delays, Sheldon Samuels, director of 

health at the Industrial Union Department, AFLCIO, said he 
was "delighted" with the hearings: "It was one of the most 
useful hearings that I haveattended.Thesubcommitteesaw it- 
self in a role of forcing action in the public interest." He said 
that he did regret not having more hard data on those exposed 
to RF sealer radiation. Indeed, over and over again, the sub- 
committee was frustrated by the absence of data on the 
number of machines in the workplace, the number of people 
exposed, and the incidence of harm. 

Howard Samuel, president of the IUD, recommended that 
an RF/microwave standards advisory committee be set up a t  
OSHA to expedite the completion of the NIOSH criteria 
document and the setting of a new occupational standard. 

The one spokesman for the RF sealer manufacturers, 
Angelo Vassallo of the Solidyne Corp. in NY, said that it may 
be possible to shield machines that now exceed OSHA emis- 
sion standards. RF sealers that do not meet FCC specifica- 
tions, however, are too oldandshould bereplaced, headvised. 

DOD Controversy 
Perhaps [he greatest controvsrs) was grneratrd by the De- 

oartment of Defense's role in health rcsearch. Caolain Paul 
Vler, director ofDOD's Radiobiology Research Institute, was 
scheduled to testify on the first day. Instead, Colonel Phlllip 
Winter. wlto is resoonsible for tile Tri-Service Electrumaanctic . ~ - 
Radiation Bioeffects Program, accepted the subcommittee's 
invitation. 

Paul Brodeur. of the New Yorker. was scornful of the sub- 
committee's acceptance of the substitution. He told Micro- 
waveNews that Dr. Ian Marceau, of thesubcommittee staff, 
had indicated to him, after lengthy background discussions, 
that vier would becalled to answer questions about his long- 
time role in setting bioeffects research policy for the military. 
"It was a sell out," Brodeur said. "The subcommittee had a 
tiger by the tail and could have exposed a large part of the 
cover-up in bioeffects research for thelast 20 years. The Gore 
subcommittee furnishes a prime example of how the Congress 
is weakened by timidity in the performance of its oversight 
duties on DOD." Brodeur cited a memorandum written by 
Wler on the 1975 Tri-Service Research Plan and excerpted in 
his book, TlreZappingofAmerica@. 239). Init,lYlerrecom- 
mends studies be done to "disprove" the claim that micro- 
waves can causedelayed cataracts. "The fact that ahigh-rank- 
ing military doctor could call for such studies is a travesty of 
the intellectually honest scientific approach," Brodeur said. 

When asked why hedidnot testify, Vier said that he aasnot 
directly involved with DOD microwave/RF work and that 
DOD wanted to pick its own spokesman. When they learned 
the subcommittee "had invited me, there was panic at DOD," 
Qler said. DOD selected Winter, he went on, because he 
represents the whole research program for all the services. 

~ccordil tg lo hlarceau, the ~ongressional Liaison Office of 
DOD had recommended Wirttcr over Tvler because the Radio- 
biology Institute deals only with ionizing radiation and be- 
cause Qler had been out of non-ionizing radiation research 
for three years. Vler, however, said that he still considered 
himself an expert on RFandmicrowaves. Hedidagree that the 
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? , Institute no longer had any active research o n  non-ionizing 
radiation. 

Winter also provided some excitement when h e  announced, 
on questioning, that he  had "access t o  brand new data" sug- 
gesting that theremay beother than thermaleffects o n  thelens 
of the eye. Winter promised t o  supply the new information to  
thesubcommitteeon Junel. Reachedin his officeat theendof  ., 

; May, Winter said that he  had been "mistaken," and  that the  
evidence in  question had already been published in  the IEEE 
Microwave Theory and Techniques Society's 1980 Inlerna- 
tionol Symposium Digest: "Microwave and  Temperature Ef- 
fects on the  Murine Ocular Lens I n  Vilro," (pp. 341-344) by 
six authors, including P. Jill Stewart-DeHaan o f  the Uni- 
versity of WesternOntarioand L.E. Larsenof the Walter Reed 
Institute o f  Research in Washington, DC.* 

Other Highlights - 
Agency witnesses also made the following points about RF sealers: 

NIOSHsurveysofmore than200 RFheatersandsealersrevealed 
that emission from about 60 percent of the units created fields which 
exceeded thecurrent OSHA standard, with maximum levels ashigh as 
2,500 V/m for E-fields and 13 Afm for H-fields. Also, the fields cnn 
vary by a factor of ten over the human body. 

Thrcr caicr of btrth defects and one of fetal dcvclopmcnt prob. 
lemr hasc been reported to NlOSH. Gore requested additianal data 
on other types of reported injuries, including one death, two mis- 
carriages and a case of blindness. 

NIOSH and the FCC agree that the approximately 21,000 
reeistered heaters and sealers rcoresent onlv a fraction of the - 
machines in use. "At least 100,000 workers, and probably many 
more, have been exposed," OSHA's Mark Cowan reported. 

OSHA now has 20 trained investigators and ten new probes for 
monitoring workplace exposure levels of non-ionizing radiation. 
OSHA had to wait a year and a half to receive the meters. 

OSHA made57on-siteinspectionsin the past two yeors. Sixcita- 
lions were issued during 33 inspections carried out under the federal 
compliance progrm. OSHA found equipment problems in 30 per- 
cent of the 57 sites. 

RF shielding costing $300 to $1,000 for a $12,000 sealer can 
reduce RF exposures by one to three orders of magnitude. 

OSHA'sCowansaid that thereisnonustion that exoosuretoRF 
radiation is 3 serious he3lth hawrd, but tlle government must deter. 
mine llle extent of IIIL. problem before establishing priorities. 

Another Hearing Planned 
The subcommittee had originally planned a third session on a new 

Department of Agriculture report, which warned consumers that 
microwave ovens mav fail to kill nathoeenic oreanisms in oork. See . - - 
story p. 7 .  

**.*** 

The published record of the hearing., will not be available for some 
months. For a coov. write to Coneressman Albert Gore. Jr.. Subcom- - ~. 
mittee on Investigations and Oversight, Committee on Science and 
Tcchnology, US Housc of Representatives, Washington. DC 20515. 

*In that paper, the authors state: "Preliminary observations on 
lenses exoosed to either l~uised or continuous wave1 microwave 
radiation indicate that both types can apparently cause an addltronal 
cffect-hol~s in tlteceli rncmbmnrs-when comparcdto unirradiated 
controls at the same temperature." 
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WITNESSES BEFORE THE SUBCOMMITTEE 
ON INVESTIGATIONS AND OVERSIGHT 

(In Order o f  Appearance) 

May 12, 1981 
Charles Periik, Jr., President, The Newspaper Guild 
David Eisen, Research and Information Director, The Newspaper 
Guild 
John Villforth, Director, Bureau of Radiological Health (BRH) 
Dr. Alan Anderson, Associate Director, Division of Biological Ef- 
fects, BRH 
Bill Herman, Associate Director, Division of Electronic Products, 
BRH 
Dr. Milton Zaret, Director of Research. The Zaret Foundation 
Colonel Phillip Winter, Military Assistant for Medical and Life Sci- 
ences, Office of the Under Secretary of Defense for Research and 
Engineering 
Dr Elltot Posrow. EhlR Program hlanagcr. Rcrrarch and Dcielop- 
mmt Command, Nauonal Naval Mcdlcal Center 
Dr. Joe Elder, Chief, Cellular Biophysics Branch, Environmental 
Protection Agency (EPA) 
John Rankine, Director of Standards and Data Security, IBM 
COT. 
Dr. Bruce Dickerson, Corporate Director for Health and Safety, 
IBM Corp. 
George Mine, Advisory Engineer, IBM Corp. 
Vico Henriqucs, President, Computer and Business Equipment 
Manufacturers Association (CBEMA) 
Dr. Myron Wolbarsht, Professor of Ophthalmology, Duke Univer- 
sity Medical College 
William Hanrahan, Senior Director, CBEMA 

May 13, 1981 
Georee Cashau. Coordinator of Ooerations, American Newrnaoer . . 
~ublishers ~ssociatian Research listitnte 
Howard Samuel. President, Industrial Union Department, A F L  
CIO 
Sheldon Samuels, Director of Health, Industrial Union Depart- 
ment, AFL-CIO 
Dr. Joseoh Larv. Research Bioloeist. Division of Biomedical and . . - .  
Behavioral Science, National Institute for Occupational Safety and 
Health (NIOSH) . . 
Dr. Barry Johnson, Director, Division of Biomedical nnd 
Behavioral Sciences, NIOSH 
Dr. Richard Lcmcn, Acttng Director, hivirion of Criteria 
Docun~cntation and Smtcmcnt Dcuulopment, NlOSH 
Dr. E u a  Bcrman. Rerearch Biologist, Experimcnral Biology Divi- 
sion, EPA 
Dr. Ralph Smialowicr. Chxfof  lrnrnunoiogy Section, Expcr~mcn 
tal Biology Division, EPA 
Dr. Vilma Hunt, Deputy Assistant Administrator, Office of Health 
Research, EPA 
Dr. David Conavrr, Rerearc11 Physicist, Diiision of Bion~edical and 
Behavioral Sciencc. NIOSH 
Mark Cowan. Special Assistant for Regulatory Affairs and Direc- 
tor of Policy, Occupational Safety and Health Administration 
(OSHA) 
Robert Curtis, Senior industrial Hygienist, OSHA 
Dr. Baiiur Walker, Director of Health Programs, OSHA 
Stephen Finan, Acting Director of Legislation. OSHA 
Angclo Vassallo. Technical Consultant, Solidyne Corp. 



CONGRESSIONAL HEARINGS: EXCERPTS 

I'rrllk: "If iw are going to be the guinca pig, in front nf the VDT 
rcrccnr, then we want romr early anrwcrs . .  . . lTl~e;iruarionrequir~sl 
a fullflcdged gavernmcnt-fundcd study. . o f  a large population of 
VDT users. 

Villfarih: [Based on the BRH survey which found that VDTsI do not 
poseasignificant radiation hazard.. .we arenot currently planning a 
regulatory standard for radiation. 

Albert Gore (D-TN) questioned Vil!forrlr oboe1 VDTemissionsin the 
15 to I25 kHz range: 
Gore: Well, if thercisnastandard for theemissionsin that range. why 
is it reassuring to you that the non-existent standard is not violated? 
Vlllforlh: The voluntary scientific community has not felt a need for 
standards in this area bared on non-observance of biological effects. 
Gore: But you say yourd f  ... [that] research on bioeffects for the 15 
to 125 kHz range is lacking.. . . It may be that your reassurance is 
valid, but it doesn't appear to be based on any scientific evidence at 
all. 
Gorepared the some question to Zaret: 
Zaret: It'sidiotic, sir.. .you havenostandard, youdon't need astan- 
dard, we don't need it because there is no research to show that you 
need it. But wc haven't done the research. It makes no sense 
Gore sought a response on rhirpoinl from Anderson: 
Andenon: In the reeian of rav 10 to 100 kHz ... wc have both a 
theoreticalanalvsis a i t he  wav in which both theelectric field and the ,~~ 
magneuc field will interxt with biological material and we also have 
just recently done u modclung calcalntion which indicate, the level of 
abrorptiunofradiauon that you uould expect in romethingthcsizcof 
a human being. 
Gore: In other words, you don't have any actual tissue tests. 
Andenon: From the standpoint of work we've conducted in house, 
no, we do not. 
Gore: All you have is some theoreticalwork that has led you tobelieve 
that it is probably not a problem. 
Anderson: The theory is corroborated by the admittedly small but 
nonetheless real bit of information that comes from those researchers 
who have attempted to expose laboratory animals to radiation.. . . . 
Gore: Why have you not promulgated standards for performanceand 
testing? 
Vlllfarth: Because we don't think there is a problem. 

Bob Shomonsky (D-OH) and Gore qumioned Winter: Should the 
public be mured there ore no low frequency radiation problems 
despire little doto? 

Winter: I'm not sure that I'd aerec with that.. ..We are often called ~ ~~~ ~ ~ -~ ~ 

upon to make judgments in thcabscnccofadequaleinformalion. .. . 
At thc momcnl x e  have no firm reason to brlicsc that there is a 
hazard. &lowrv~r ,  the possibility exists and furtllcr study in thc arca I S  
warranted. 
Shamansky: It seems to me that the brunt of Dr. Zaret's tcstimony is 
exactlv that. 
Winter: It is air. if vou accevt the data at  face value. ~~~ . , 
Shnmonsky: Hearing the testimony, do you think [hat at this point 
thcrr is enough circumstantial evidence, enough clinical evidence, to 
warrant a study? 
Winler: Yes sir. 

Gore asked Hunt i fEPA supporrs the need for an epidemiological 
study of V D T  users: 
Hunt: The basic question is the extent to which it is a feasible and 
practical approach ... To identify an appropriate population large 
enough for good statistical analysis of thedata comes lo be probably 
not a good use of resources when compared with all theresearch that 
can be done under more controlled circumstances. That is not to say 
that if apopulationis available weshouldnot makeeveryendeavorto 
insure that the exposure assessment goes forward with the best 
methods available, with the best quality control available.. . . 

Robert Walker (R-PA) arked Carhau if the newspaper publishers 
regard V D T  safety os a high priority issue to resolve with their 
employeert 
Ceshau: Yes. We certainly regard any health and safety issue as a mat- 
ter ofhichpriority.. .and yet weuseapproximately onepercentofthe 
total VD% in theUS. 

Henriquw: Inview ofthe work that has beengoing oninour industry 
for many years, it comes as no surprise to us that this recent FDA 
testing program and a similar NIOSH testing program conclude what 
we have known for some time, that radiation from VDTs is well 
within safe levels. 

RF HEATERS AND SEALERS 
Exposed Population 

The subcommitree hod been informed that as many ar o.:e million 
workers ore exposed lo rodintion from RFheo!ers ondsealers. Gore 
arkedSorntrels for hisfigurec 
Ssmuels: In one industry-and we are just now beginning to add up 
the numbers-namely the lumber and plywood indust ry... we arc 
making a very rough cstimate that thc40.000 RFsealers exposcabout 
80,000 workers. 
Gore: Well now, that is one industry among a hundred or20 where 
these instruments are used. Is that correct? 
Ssmuel~: That's correct. In the olastics industrv. where vou have a ~ ~~~~~~ ~ ~-~ ~~ .. 

Winter: Yes.. (l he bcsr available evidence, in my opinion, warrants a larger pcrcentagc of female cmploycer, you uould find a substlnt~al 
statrmcnt that,so far as we know, thereis nonpprcciablcriskat those number of uomcn exposed.. . . l think a million is reasonable. 
frequencies.. . . 
Shsmsnsky: How good is the best evidence available? You didn't give 
me a value judgment on that. 
Winter: 1 would agree that thedatain the frequency rangeinquestion 
is very sparse, and one. I think, is forced, given the need tocome t o a  
iudement at the moment. to extranolate from what data as exist in 
&&by frequency rangesLthis is the basis on which the ANSI rtan- 
dards are established, in any case. 
Shamansky: But isn't there another alternative: to refuse to give such 
a judgment? So you don't have enough to give a valid judgment? 
Winter: Certainly that's an option. 
Shamansky: Isn't it a medically more sound option? 

4 

Biological Effects 
Smlalowlez: Whereas chronic stress can lead to physiological dis- 
orders including immune dysfunction, wl~ether significant dysfunc- 
tions in the immune system occur under chronic exposure conditions 
remains to bc determined.. . . 
Berman: It is my opinion that only RF levels which cause very high 
body temperatures arc associated with birth defects. It Is also my 
ovinion that it is only the hirrh temperature which causes RF-induced 
birth defects. 

. 
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8 Lary: Most RF induced birth defects occur only aftcr significant ele- 
vation of maternal body temperature. However, there have been re- 
ports of minor developmental deviations, increased embryonicdeath, 
delayed development, and decreased fetal weight in animals exposed 
during pregnancy to levels at or below 10 mW/cm'. 

Numcrous disturbances attributed to RF/microwave exposure 
have been reoorted in endocrine. nervous. auditory. ocular, cardio- 
vascular, hpmatologic. and ~mmunalogical systems in animals. hlany 

' ofthcchangcs noted acrL.rcportcdat levclrat or below tlterurrcnt I0 
mWhm' standard 

Since NIOSH and OSHA measurements indicate that unshielded 
RF heatersand scalers commonly emit radiation in thevicinity of the 
oocrator which far exceeds the current OSHA standard, it is apparent 
that many sealerheater operatorsarebeing exposed to hazardouslev- 
els of RF energy.. . . 

Wcarecurirnrly conducting TL.JCJTCII to dcterminc if pr~trilctcd ex- 
posure of  pregnant rats to laucr intensity ICF radiauon at a lcvcl 
whichcauses nomeasurablerisein body temperaturcisteratogcnicor 
embryotoxic. In addition, cooperative research with teritologists at 
the University of Cincinnati Medical School is being conducted to de- 
termine the mechanisms of RF-induced fetal malformations and 

Villforth: Wehave also undertaken research to determine thc feasibil- 
ity and cost of a full-scale study of the risk of psychological disorders 
resulting from exposure to RF sealer radiation. This study is comple- 
mentary toan effort being planned by NIOSH to rcvicw reproductive 
histories in such exposed persons. . 
Gore: If you hadaprcgnant woman operatingoneof thesemachines, 
would you fccl romfortablc? 
Lsn: Fraltkly. I wouldn't fcel cumfortable at 311.. . . I  can say on the 
basis of my rrsearch and on 111~. basis of an analysis of th~. lilurature 
that if significant heating of the maternal body during pregnancy oc- 
curs. vou run thc risk of havinea birth defect. But I cannot state with 
anv heerce of ccrtaintv that women bcine exoosed to RF heaters and ~~ , -~ ~~ ~~~ ~~, " .  
scalrrr indcud run a significant risk of having birth defects undcr lhc 
conditions in nhirll they arcexposed. In a broadcr renw, not consid- 
ering just the possibility of birth defects, but considering the possibil- 
ity of any health effect, I would not want my wife exposed to the 
radiation. 

T o w a r d  a Regu la to ry  Dec i s ion  

Vlllforlh: Considerine the laree number of sealers alreadv in use. " - 
their long working lifetimes, and the relatively low rateat which new 
sealers are being mannfacturcd, we do not believe that a regulatory 
performance standard by FDA, applicable only to new sealers, would 
be the most effective approach to solving this problem. Another im- 
portant drawback in promulgating a standard aimed at the manufac- 
turer of sealers is that the units are often modified by the user. Thus, 
the most effective enforcement of standards would bc in the work- 
place rather than at the place of manufacture. This is the approach 
taken in the IRLG plan. . 
Gore: I hope that OSHAdoesn't takcagoslowattitudetoit, because 

'we are talking about seridus effccts. 
Cowan: The last impression we would like to leave you with today is 
that we do not consider this a serious oroblem. If wc felt it was not a 
problem we would not be enforcing it.. . . When we rcceivc the 
NIOSH criteria dacumcnt.. . then wc will proceed to reexamine our 
current standard.. . .Iundcrstand it will be presented toussome time 
near the end of the year in December, NIOSH suggests. . 
Lary: Until the NIOSH review process is completed, wc cannot 
predict what maximum permissible exposure levels NIOSH will 
recommend. 

Gore: If [NIOSH] gets it to you by thc end of September, how long 
will it take you to deal with it? To act as a result? 
Walker: 1 don't want to talk in tcrms of months, but it will take us a 
considerable amount of time because we have to do an economic 
analysis. Wc have to examine the whole question of feasibility as re- 
suired by the Act and under the President's executive order. Wc now 
have to cook at the wholccosimenefit question. So thcrcis a lot of ac- 
tivity that will have to take place even before we can go to a public 
hearing and get public input on such a document. 

Gore arks Cownn horv long it will toke OSHA to decide on the mmr 
efficient regulatory option after the NIOSH crirerio documenr is in 
hond: 
Cowan: I would like to ask our cconomirtr.. .Until our economists 
can look at the data orovided.. .to determine what they would have 
to do further. I certainly am not in n pos~tlon to say lrow long it will 
take our cuoooinislr to do a cosvbencfit nnaI)st, uf this issuc or tltnt 
issue. 

Gore: What is your reaction to all this today? - . 

Cowan: My personal reaction is that it is somewhat confusing in 
several regards. Onc is that there seems to be a delay.. .in the final 
compilation ofdata. .  . .Anotherconcern1 have, beingin the position 
I am, is when you start dealing with figures and someone says there 
are20.000 workersnnd, of course when wcrtart talking about signifi- 
cant risk, this is obviously a factor wc have to consider when we have 
2001 30itcmson the plateand we have to pick one or twoor threeat a 
time. One figure is that there are 20,000 workers; our colleagues at 
NIOSH suggest that there are 100,000 workers.. .another one mil- 
lion.. . .We have to determine how broad this problem is. There is no 
question that thcrc is a problcm, and that there is a serious health 
hazard involved in exposure to radiation. . 
Cnrc: In lipl~l d f  thett5timony that you'vcllcard, hlr. Curlis, on bio- 
~.ffe;tjand bared on your own test rcsulti, do youagreeivith thecon- 
ulusion ui NIOSH that t l ~ c r c ~ ,  ascr!ous risk tonperatorr ofrome RF 
heaters and sealers? 
CurtB: In fact, yes. I do. And it is on that basis that we enforce the 
standard under thegencralduty clause, and we have todeclare that we 
feel that it is ascrions risk. And that is our policy and that is my posi- 
tion. 

C u r r e n t  Ac t ion  

Shan~onsky tried to determine wlro hosrheourltority rorequirenranu- 
focrrirers ro supply si~ielding and who ir cur&tly ortempring to en- 
force OSHA standards. Cowon soid thot of lheI.200 OSHA enforce- 
tnenr officers in rhefieldondti~efiveonda holfmillion workplocer to 
monitor, there ore 20 trained equipmCnt inspectors with the oslhority 
to cite and oltoch pe~rolries to monufocturers and ro require them to 
rerroflr equipment. Shomonrky was fruslrared by the OSHA repre- 
senrotiver'explanorio~~~ of why shielding k n o t  nowrequir&ond why 
so  lirrle enjorcemenr hos been done. 
Shamansky: I'm almost flabbergasted. It's frankly shocking. 
Later: 
Shamstuk): Hav~ng probed bchind the surface of your ICuwan'sl 
rlatcmenl. I aotnotnallpleared I'mdisturbud by illat. In fasl, tllerc 
is more form than substance to what you are actually doing in the 
market place where the things are going on. So it's a very nicestate- 
ment, it's very reassuring, if you only read what you are saying. In 
fact, the performance is not very reassuring. 

Vassallo: It is our belief that enforcement ofthe present standards and 
the continued self-monitoring of the industry is sufficient to protect 
users of RF eauioment from harmful effccts unlcss there is evidence . . 
to the contrary. 
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BIOLOGICAL EFFECTS 

M i c r o w a v e s  a n d  t h e  Lens:  A N e w  R e ~ o r t  months, seven days a week, seven hours a day, at two different fre- 
Working Group 35 of the National Research Council's Committee 

on Vision has issued a six-page report, u/ecls o/MicrowoveRadio- 
rion on IheLenr gfrheEye. Among the findings and conclusionsare: 

"Existing evidence does not suggest that microwave fields of less 
than 10 mW/cm3 can induce cataracls." 

"Existine cvidcncc does not sueeest that routine screcninr for - -- . 
cntnracLr of all Air Force pcraonncl norking in thu \lcn~ity of micro- 
wave devices is justif!cd at thts lime." . "hlore research ir nccded to characterize rhr cffccta of lo\v.lu~~cl 
microwave radiation, particularly for chronic exposure." 

"Laboratory research is required to elucidate themechanisms of 
ocular damage from microwave exposure." 

"A well-dcsiened orosocctivcstudv. with carefulmatchingoftest . . 
and control groups, could provide valualrle information about pu,,t- 
blr rfftrtr on humans of l u \ v - l ~ ~ c l  micraua\c cxporure. Houuvor. 
such a study, ifadcquatcly duripned, aould be epensiic."  

"A study of the use of microwave diathermy dcvicer might bc 
useful." 

The Membcrship of Working Group 35 is: Stanley Ballard (Chair- 
man). Universitv of  Florida: Russell Caroentcr. ERR: Stenhen 
Clcxry, JlcdicaICollegeof Vlrginin; Arthur Guy, Unitcrslly of \VASII- 
ington; William Clnm. hludical Collcpc of Virgitlin; I-lcinrich Rase. 
ruttred, Stmford Unitersity h lcd ic~l  School; and hlyron \Vollrarsbt. 
Duke University Medical Center. 

Kcy Dismukcr was the study director. Thc work was done under a 
contract from the Office of Naval Research. Copies are available 
from the Committee on Vision, 2101 Constitution Avcnuc, NW, 
Washington, DC 20418, but supplier are limited. 

qucncies, with and without hot spots, but with equivalent SARs. 
A $130,329 contract from the AF  to Professor Carl Dumcy, also 

of the EE Department, for theoretical and cxpcrimcntal comparisons 
of RF absorption. Predictions from computer models will bc com- 
pared t o  results from experiments using pralnte spheroid and humnn- 
shaped phantoms. The contract, awarded in April, is a continuation 
of previous work, which will allow Durncy t o  extend his calculations 
to the near field. 

A $107,547, one-year contract from the Office of Naval Research 
to Professor Lester Partlow and Larry Stcnsaas of the School of 
Medicine and Gandhi for (i) new work on calcium efflux in mono- . . 
Iayerr cult\~rcs o f  umbr~o!~icchick bra~r~s .Tl~ercnm will uscxquanu- 
tativr autorndiographtc technique (desurabr.d in n forthcoming popcr 
in Btoelecrromojinerrcr), which can mr.Asure quick changer in c~lcium 
concentmtions; (ii) continuation of a study involving the irradiation 
of whole rats and the investigation of the deposition ofmicrowaves in 
the central nervous system. Here the group will look at the heating 
oatterns in different nortions of the  brain at different freauencies and 
dlffercnt ariunlations, calorio~erric measurements of d u d  animal, to 
learn hcat gain data, and studics of thc upt;ikvuf 2-duoxy-D-glucose 
to determine thc pattern ofclectricnl acu\ity i n  thc brain. 

C l ea ry  B e g i n s  N e w  P r o j e c t  
The Office o f  Naval Research has awarded Professor Stcphcn 

Cleary, of Virginia Commonwealth University Medical College in 
Richmond, $110,000 for a 20-month study of cellular effects of  
X-band radiation. Workine with 8-10 GHz onlsed and continuous - 
wave microsaves. Cleary will imrstienlr ;l,mgrs in cell-to.iell corn- 
m o n i c ~ t i o n i n r u l t u r e ~ ~ n d e r  far ficldconditinnr. Heir finisltinguphis 
work with blood cells t o  pursue this new line of research M e m b r a n e  B r e a k  in  C a t a r a c t  F o r m a t i o n  

Professor Abraham Spector and his rescarcl~ grnup at Columbia B ioe f f ec t s  R e s e a r c h  a t  B R H  
Uni$,crsity's College of Phyrl:ianr and Surgeons in Ncu York City IIRH has relenrcd itr An!,aol Re,,on of rhe  Di$irion oflliolopiral 
have refined their model, first proposed approximately two years 
ago, detailing the mechanism of cataract formation in the human lens 
~Proceedin~sofrheNAS. 78. 1892. March 1981). On the bnsis of new 
exoerimen&l siudiea. ~ o e c t a i  nowoostulates that the lens fiber nlas- ~7~~~ ~ ~ ~. . 
ma membrane may be rtq,rured in thc cataract Icns, in conjunction 
uith the accclcr~lcd oxidation of mcmbranr. proteins 

Spcctor told MicrowmeNews that "any energy sourceofsufficient 
power, including appropriatcly focused microwaves, could polen- 
tially perturb themembrane, andsetoff thesequencedescribed in the 
model." He warned, however, that "I don't know of any evidence 
that microwaves do break the membrane." 

. - 
E//ccfs. Burzos o/l(udioiogtcal Heolrlt, l i rcul  Ycor 1979. OcroDcr I. 
1978-SeprrmDer30, 1979 (HCIS Publication FDA XI-8152. dated June 
1980, but released April 1981). The report includes brief abstracts of  
active research as of September 30, 1979 on ionizing, light, RF and 
microwave radiation and ultrasound, and of epidemiological and ex- 
perimental studies. In many cases unpublished results are presented. 

Among theabstracts are updates on: "TheEffect of  Pr.nata1 Mic- 
rowave Exposure on the Development of  Behavioral Responses in the 
Mouse," "Mutagenic, Chromosomal, and Reproductive Effects of 
Microwaves-Chromosomal Effects of Low-level Microwaves.'' 
"The Effect of  Millimeter Wave Radiation on Induction Phenomena 
in E. Coli." "Evaluation of the Effects of  Lonr-Term. Low-Level 

R e s e a r c h  in  U t a h  Microwave Exposure on the Absorption of ~alci'm Ions Across Cell 
Membranes," and "Effect of 10 GHz Pulsed Electromagnetic Radia- 

The University of Utah has won a number of research grants and lion in E. Cali." 
contracts in recent months. They include: in  "Measured Modulation Waveform of Leakage Radiation from . Approximately $150,000 from EPAfORD to Professors Om MicrowaveOvens," Henry HoandW.P. Edwardsnoa that"lcakagc 
Gandhi and John D'Andrea of the Electrical Engineering Dcpart- radiation from microwaveovens is known to  be low-frequency ampli- 
ment for a four month chronic exposure study of mule rats to tudc-modulated because of the effect of  the modestirrer built into the 
0.5 mW/cm'. 2450 MHz radiation. The rats. exposed seven hours a ovens." # 
day, seven daysa week, willundergo bloodandurineanalyses, as well Thereis also a report of  astudy by Dr. Asim Jamakosmanovic from 
as tests for susceptibility t o  electric shock. The study, begun last Oc- the University of  Sarajevo, Yugoslavia, on the "Effect of Microwave 
tober, will include some dosimetry and computer modeling a t  2450 Radiation on the Nervous System." 
MHz. The report for FY80 is scheduled for November 1981. 

AS153.000grant from the Air Force t o  Gandhi on the bioeffects 
of millimctcr waica. soccificallv 26.5-90 GHz. He will investigate the - 
mutagenic effects of mm waves on E. coli and other biulogical organ- 
isms. Raman and Brlllouin spectra of biologicnl lllolzculer in order to 
understand the mcchnnirm of interaction and thedielectric properties 
of  biological tissues at mm wavelengths. - A three-year, three-phase, SIM),000 (opprox.) NlEHS grant to 
D'Andrca, begun last February, to (i) develop a computer model to 
oredin whole bodv absomtion and local "hot soots" in rats at fre- 
qucncicr in thc range of 300-5,500 MHz; (ii) study acute behalloral 
effects at those frcquencics that crcatc hot spats and thasc that do 
not; and (iii) compare the effects of chronic exposure, three to six 

M e d i c a l  a n d  Legal  S e m i n a r  
HcllLahs. RCAand Raythconjointly aponsoicdaseminar on med- 

ical and 1cgnla~p~;ts ofmicrounvcsat thc llomestead in Hot Springs. 
VA, this >lay 7-8. Ron Pcterson of Bell Labs. the seminar's co- 
organizer with Howard Johnsonof RCAand JohnOrepchukof Ray- 
theon, reports that about 100 lawyers, cnginccrs and doctors attended 
tutorials on thebiological effects of RFand microwaveradiation.The 
seminar was natterned after the New York Institute of Medicine's ..~ ~~. 
April 1979 "S&posium on Health Aspects of Non-Ionizing Radia- 
tion," according to Peterson. The registration fee was $200. 
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USDA Issues  Alert  o n  Cooking Pork  in MW O v e n s  
? 

Uneven microwave heating could fail to kill harmful micra- 
organisms in pork, according to the Department of Agriculture. Pre- 
liminary, unpublished studies by Professor William Zimmcrman of 
theveterinary Medical Research institutcin Amcs, IA, prompted the 
May 8 notice cautioning consumers that ~ o r k  must reach 170DF 
thraughoui to ensure killing lrichinor parasitic worms and othcr 
pathogrntc bxtcria preiunt in a \cry sm~llnumbeiof US I I O ~ S .  Don- 
ald Houston, ndminirtralor o f lh r  USDA's 1:ood Safely and Quality 

' Scrvlce, said thc Department is in thrprocers ofvurify~ngtheresults. 
No cases of illness hare been linked to micro~avr..cooknl pork. 

"Consumers who follow prudent cooking procedures face no health 
hazard." assured ~ a u s t o n .  ~occificallv. USDA recommends that . . 
dishes be rotated during cooking and that meat be allowed to stand 
for several minutes after cooking. In this way, cold spots crcatcd by 
variations in water distribution. uneven deoosition of  microwaves 
and potential blockage by bones in the meat can be eliminated. 

The report was to be the subject of congressional hearings by the 
Goresubcommitteein mid-Mav (seeo. I). but thev weredelaved until . . . .. 
later this summer bccnusc of the preliminary nature of tiie lindings. 

E M P  N e w s  
Electromagnetic pulse radiation was the subject of a flurry of pop- 

ular articles last month. ScienceNewsran a two-part series on EMP: 
"A Sleeping Electronic Dragon," May 9, and "Defensive Stra- 
tegies," May 16, by Janet Raloff. Eric Lerner's "Electromagnetic 
Pulscs: Potential Crippler" was featured in the May issue of IEEE 
Speclmm. Science began u three-part series by William Broad with 
"Nuclear Pulse(1): Awakening to theChaosFactorW in the May29is- 
sue. And Richard Schaffer highlighted EMP vulnerability in the WON 
SIreerJournol's May 29 technology column.They all focus on EMP's 
potential disruption of electronic devices, everything from communi- 
cations networks to power grids and protcctivc "hardening" rtra- 
teaies. - 

In her first article, Raloffstates: "EMP is presumed to be no more 
harmful to humans than a flash of distant lightning." Microwove 
Newsis interested in learnine. about studiesan thebioloaical effects of . - 
EMP. We invite readers to send us relevant scientific information, 

In EMF contract news, the AF Systems Command, Norton AFB. 
CA. is negotiating a contract with EG&G. Albuaueraue. NM. on the . . . 
conrtruction of a l~uriron~al sheltrr sitr for EMP hardness tcsts, and 
the Defense Nuclcar Agency is issuing a RFP on the development of 
lechnical rcponr supporling DYXs EMP sirnulalion tc5t cffccrr . . 
( ~ o m m e r c e ~ u s i n w  Doily, May 18). 

O v e n  Variance 
BRH has granted a two-year variance to microwave ovens used in 

combination microwavc and cleclric or gas self-cleaning ranger, 
manufactured by the Caloric Corn ofTonton. PA (46 FederolRepis- - 
rer 23810, April 28). 

The ovens sold under the names Caloric, Montgomery Ward, 
Sham Electronics and Amana Refrigeration will have three safety in- 
terlocks, instcad of the usual two, aidmay still beoperatcd if thefirst 
two fail, as long as the third and its monitor are functioning. 

BRIEFS 
The latest, semi-annual summary of EPA's agenda of forthcoming 
regulations indicates that a notice of proposed rulemaking on public 
exposure to RFradiation will be issuedin December 1981. witha final 
rule in Dcccmbcr 1982 (46 FedProl Regirrer 23696, Apr~l27). . . .Thc 
FDA is seek~ng nominations for membcrrhip on lhc Technical Elcc- 
tronic Product Radialion Safety Standards Committee (TEPRSSC). 

Thc Committee gives advice on radiation performance standards for 
electionic products. Nominations arcdue July 21. For rnoreinforma- 
lion contact: Zory Glaser, Executive Secretary, TEPRSSC at BRH. 
(301) 443-3429 .... The Air Force Office of Scientific Research has 
awarded Professor Arthur Oliner, of the Polytechnic lnstitutcof New 
York, $290,000 to continue research an  "microwaves, electromag- 
netic theorv and information orocesses". . . .The International Com- 
munications Agency has signed an estimated $75,000 contract with 
the institute of Telecommunication Sciences in Bouldcr, CO, for 
"Radio Propagation Predictions". . . .The Rome Air Development 
Center in NY is seeking R&D proporals on the development of a ter- 
restrial microwave linc-of-sight radio system (Cosltrrerce Businus 
Doill! May 7). ... Thc Bureau of Mincs wants to fund a study on the .. . . 
use of a narrow band pulsed audio tone transmitter to detect and 
locate trapped miners (CBD, May 1). ... The Naval Rcrcarch Lab. 
Washington. DC, is negotiating a contract with Norden Systems. . ~ 

Mclvillc, NY, for measurements related to spurious emissions from 
ANISPS-40B, C&D radars. 

CHINA ADOPTS 50 uw STA~%~ARD 
(conrinued from p. I) 
dard proposed by Dr. Leonard Solon o f  the New York City 
Bureau for Radiation Control in 1978. 

?lvo Chinese scientists, Drs. Huai Chiang and K.C. Yee of  
Chechiang Medical College, toured some of  the leading US 
labs last year. At aseminaron research and standard setting in 
China reported t o  the Bureau of  Radiological Health in Rock- 
ville, MD, last June, Dr. Chiang discussed the then-provi- 
sionalstandard, which Frey understands the Chinese willsoon 
formally adopt with essentially n o  change. Thestandardspeci- 
fies an average power density of 50 uW/cm1 during a six-hour 
workine dav. For  an eieht-hour shift. the exnosure has t o  be - ,  - 
less than 40 uW/cm2, with an integrated dose for a whole day 
of  300 uW.hr/cmz. The maximum exposure can never exceed 5 
mW/cml. The standard makes no distinction between pulsed 
and continuous wave exposures. 

Frey found the Chinese experts well versed in the US litera- 
ture but their labs light on  equipment. H e  also notes that re- 
searchers are doine interestine enidemioloeical studies of  fac- - - .  - 
tory workers. Frey says the Chinese have devised innovative 
medical applications for microwave energy-for instance, 
they are treating uterine cancer with an antenna inserted 
within the uterus during treatment. 

Frey was invited t o  China t o  lecture in various cities on the 
biological effects of microwave radiation. Frey, a prominent 
member of  the hioeffects research community, is well known 
for his work on the blood brain barrier and microwave hear- 
ing. 
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UPDATE LETTERS 

VDTs. ... The Norwegian Labor Directorate has introduced draft 
'' rules that would prevent workers from working in front of VDTs for 
I more than two hourswithout a break, according to theNewScienfisf, 

May 7. The regulations would also require that operators spend no 
more than half their time doing straight input typing, that their eyes 
be checked every two years up to the age of 45, and annually there- 
after, and that high frequency sound be ~liminated.. . .The National 
Research Council's Committee an  Vision is sponsoring a public rym- - posium to be held in Washington. DC. August 20-21, as part of its 
study oftheimpactofVDTson thevisionofworkers. Formorcinfor- 
mation, contact the Committee at (202) 389-6068, Experts from 
abroad will be invited.. . .The HUSAT research rrono at Lourh- - .  . 
borough Unwcrsuy ~n England h s  publlslled the papers presented at 
its second conference. Heulrl#flarord~ of VDB72. SomeSoluhons ru 
the Common Problems, held March 19, and has scheduled a third 
meeting for July 2.A PosifiveApproochfolheFuture.. . .TheHealth 
Advocacy Unit of Toronto's Department of Public Health has pnb- 
lished Heolfh Wfecfs of Video Display Terminals: The Non- 
Rodinlion Problems, by Linda Rosenbaum, May 1981.. . .A-revised 
version, Legislative Document No. 1612, of the Maine VDT bill wnr 
released May 15.. . .A report of the April 24 hearing on VDT safety 
held by the Joint Standing Committee on Labor of the Maine Lcris- . 
lature appeared in thc May 8 issue ofthe GuildReporter.. . .The same 
issue notes that a tentative pact between the Guild and theNew York 
Timesand thcDaily Nea,shas a probision that requires motliloringof 
VDTb and 1 1 1 ~  reporting of the data to thc Guild.. . . .Veanuhile, ac. 
cording to an article in theNew York Times, May 29. Harvey Siegel, 
the Times's safety director, described the paper's policy on VDTs: .~ ~ 

they shouldnot emit any detectablelevelsof RFradiation.Thearticlc 
also outlincd a papcr, delivered at thu AlHA mecling in Portland, 
OR. May 28, by S~rgcl and Ouo White, of Occupationnl Environ- 
mental Hcalth Analysts in Upton. IQY: a survey a1 437 VDTs (I5 
modelr) at the Times, with "sensitive detectors." found powcr den- 
silica indistinguishable from background levels for 420 of them. (No 
mention w& made of the nou infamous I mW/cm' background lcvel 
found by NlOSH in its 1977 survey of the Times.) The 17 machines 
that emitted "low levels" of RF were modified to eliminate thccmis- 
sions. 

Technology .... Xerox Corp. has dropped its Xten project, the 
planned data c ~ m m u ~ c a t i o n s  network for major cities. Despite 
FCC's allocation of 130 MHz for the service at  about 10.6 GHz 
(MWN, February 1981), the company scrapped Xten last month, 
citing economic reasons. .. .A  blue-green laser has successfully sent 
messages from an aircraft to a submerged submarine, according to 
Aviulion Week & Sunce 7echnolozv (May 25). The laser system has . . 
now passed three tests. The Senate addedS20 million to its FY82 bud- 
get, for a totalof $42million, but thisauthorizationmust still win ap- 
proval in a House-Senate conference. The system is described in the 
fifth part of Roland Starkey's series on submarine communications: 
"~lue- ree en ~asc r~a te l l i t ;  Technology: The Search for the Rain- 
bow, " in the March issue of Military Electronics~Communimlions. 
Whether DOD will substitutethenew laser for the ELFantennais still 
an'open question.. . .Dr. F. Kristian Storm's Marnelrode hyoer- . . 
t h ~ r m i a u ~ i t .  s l i l l s r r k i n g ~ ~ ~ m n r k c t  a p p r o v a l ( ~ l P ~ ,  May 1981), is 
described by Denisc Gradv in the Junc Dhcober.. ..Rakcsh Jain of 
~arnegie- ello on ~niversiiy told Science News (May 2) some good 
and some bad news about his research team's workon hmerthermia. . . 
Tests show that glucosetherapy canlower the blood flow ratcandin- 
crease pH differences between normal and cancerous cells, and help 
shrinktumors in rats when used with hyperthcrmia lreatment. u"- 
fortunately, metastases-cancer cells that create new tumors elre- 
where in the body-grow much more w i l y  with the glucose treat- 

To the Edilor: Let me bring to your attention a point of informa- 
tion. In MWN, January 1981. you mention the exchange between 
Chou, el ol. and me about microwave hearing (Science. 209. 1143.5 
September 1980). You noted that we disagreed about the mechanism 
for microwave hcarine. You indicated that we differed in that thev 
rontcndcd the hearing was due to thcrmoacourtic expansion occur- 
ring in the head with consequent bonkconducted acoustic wavcsstim- 
ulatingtl~eoocl~leaand that I contended 11 uas duetothcrmoacoustic 
expansion occurring in the cochlea. That's not quite correct. 

The problem was that Chou, el ol. concluded that they had ex- 
plained the microwave hearing phenomena and that it was all 
wraooed uo. In a oaoer oublished in Science 1206. 232. 12 October . .  . . .  . . .  . 
1979). 1 pointcd out that there wcre five lines of cvidcncc indicating 
that an explanation bascd on thcrmoacourtic expansion in the head 
was not particularly satirfactory and rhowcd that th~. rcwlts of their 
experiments could be attributed to uncontrolled variables such as 
microwave induced vibration in the foam on which thc animal lay. 
However, my key point was that microwave hearing had not been ex- 
olained and wraooed uo. .. . 

A fcw weeks after tl~eexcl~nnge betuccn us appmrrd in Science. the 
Bioclcctromagnctics Socicty Annual Mcctin~ war held in San An- 
tonio. At rhatmccting, Wilson, erol. and Lcbavitrprcscntedevidcnre 
from independent experiments that showed, with same microwave 
energyparketers, that themicrowavehearingphenomenacan beat- 
tributed to specific effects within the cochlea. Thus, it would appear 
that the auestion of the mechanism for microwave hearine is not all - 
wrapped up. 

Allan H. Frey 
Rondomltnc., Inc. 
County L ~ n c  & Mann Roads 
Huntingdon Valley. PA IN06 

To fheEdiloc We have a position available for a research associate 
with an MD or PhD degree and at least two years of clinical, neuro- 
anatomical and neuropathologic training. Knowledge of microwave 
and biological tissue interactions is desirable. 

Dr. Ernest Albert 
Professor of Anatomy 
The George Washington University 

Medical Center 
2300 1 Street. NW 
Washington, DC 20037 

Microwave News invifesletfers from its readers. We ask wrifers lo be 
brief, and we reserve the right fo edit contributionsfor length. 

* 
merit. The result is a shorter lifespan for the rat.. . .The National 
Weather Service has plans to convert itsconvcntional radar ryrtcm to 
Dopplcr radar by 1990 with a 9140 million program (IVuiISrreer Jour- 

~ ~ 

no/, May 29). The new radar would enable forecasters to predict ap- 
proaching tornadoes 20 minutes before they hit, compared with the 
present system which cannot provide an early warning. 

Litlgstloo.. . .Attorneys working on microwave injury cases are 
planning a meetinr at the American Trial Lawvers Association. t a  be . - 
hdd in San Francisco the last week of July. For more information, 
contact Matthew Shafner of  Groton. CT(203) 445-2463 or Sevmour . . .  
Ellison of Snn Francisco. CA. (415) 392-1884.. . .Shafner also reports 
that thcEnecl casc (see MWN. ADA! 1981) is movine slowlv: no trial . . . - 
date has yet been set. 
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. . 
technician's death to microwave radiation exposure. The action a f fms  pre- 
vious rulings from an administrative law judge and a 1981 appeal before a 
state Workers' Compensation Board. New York Telephone is now requesting 
another appeal. 

The case, brought by Mrs. Nettie Yannon in 1975, is the first establishing 
chronic exposure to microwave radiation as a cause of death. Yannon spent 15 
years adjusting microwave relay equipment for the phone company on the 
87th floor of the Empire State Building before being terminated for medical 
reasons in 1970. Yannon died four years later from what his doctor diagnosed 
as "chronic brain syndrome with psychotic overtones due to biological brain 
changes resulting from prolonged exposure to short wave radiation!' (See 
M W ,  April 1981.) 

In its unanimous decision, the appellate division court concludes that there 
was "substantial evidence to establish the necessary causal relationship" b e  
tween Yannon's exposure and the development of an occupational disease 
ending in his death. Addressing New York Telephone's contention that there 
is no evidence of unsafe radiation levels, the opinion states that data on Yan- 
non's exposure are not available and that "the present state of scientific 
knowledge has not advanced to the point where exactitude exists in fixing the 
limits ofhcrowave radiation on th; human body." (See page2 for fuU text.) 

Charles Herndon from the New York Telephone's legal department an- 
nounced that the company will seek an appeal but would not comment on the 

Radiation Control 0fficiahlMeet 
Anew task force has been set up within the Conference of Radiation Con- 

trol Program Directors to investigate model state regulations for non-ionizing 
radiation. Word of the new effort came at the conference's 14th annual 
meeting in Portland, ME, during the week of May 24. 

Among the other items disclosed at the meeting were: 
* The Bureau of Radiological Health (BRH) intends to investigate the pos- 

sible effects of ultrasound on the fetus, according to BRH Director John ViU- 
forth. He said that about 60 percent of all deliveries now use ultrasound to 
diagnose abnormalities. Potential risks include increased fetal activity, 
delayed neural motor response and reduced birth weight. 

* Villforth noted that BRH is having problems publishing technical reports 
due to budgetary pressures. 

* BRH's William Herman reviewed the control of radiation from RF 

I sealers. He said that the machines, though operating in the27 MHz band, give 
off "~arasilic" radiation at hieher freouencies. Interestinelv. in some cases I theseharmonic signals have b&n fouudto be stronger t h i i h e  fundamental 

(continuedp. 3) 



YaniI~n Appeal Decision (continuedfromp. I )  

case while it is before the court. The  phone company has 
maintained that Yannon suffered from pre-senile dementia, 
probably Alzheimer's disease. 

Because the  decision is unanimous, the phone company 
must seek permission from the appellate division to take the 
case t o  the Court o f  Appeals, the state's highest court. Angelo 
Gucciardo, t h e  New York Ci ty  lawyer handling Mrs. 
Yannon's case, does not think there are grounds for  another 
review. 

After the  February 26, 1981, compensation board appeal 
ruling, Mrs. Yannon received $29,000 in retroactive benefits 
from the phone company and an award o f  $45 per  week for  
life or until she remarries. 

Eleased with the  recent decision, Mrs. Yannon said, "This 
has been a long  ordeal, but  at last m y  husband'sdisease will b e  
on the books as an occuoational orobtem!' 

A second suit broughi by ~ r s ~ ~ a n n o n  against RCA, the 
manufacturer o f  the relay equipment her husband used, is still 
in its early stages. Filed in 1976 in the  New York State Supreme 
Court. Richmond Countv. the  $3.5 million action char~es - 
R C A  k i th  breach o f  warranty and negligence. - 

The testimony at the numerous workcrs' compensation hearings, 
both lay and expert, was lengthy and conflicting.Thc Administrative 
Law Judge awarded claimant ber~cfits and the board affirmed, find- 
ing that dcredmt's death resulted from an occupationalradiationdis- 
yasc, one within the meaning of section 3 (subd. 2, p3r. 30) of the 
Workers' Com~tnsation Law. and that said dircasc and his ultimnte 
death wcrc diyectly related to his exposure to microwave radiation 
while employed b i  the New York ~elephone Company. 

On this appeal, we must first consider whether the record demon- 
strates the existence of a recognizable occupational disease identified 
as "microwave radiation sickness" and, if so, whether decedent was 
so inflicted. In order to bc so identified, such a disease must actually 
be caused by the employment and from the particular work the 
employccis performing. It must result from thenaturcofrhecmploy- 
men1 and as a natural incident thereof (Mallcr of Goldberg v. 954 
Marry Corp., 276 N.Y. 313). It cannot be founded upon Iheaggrava- 
lion of a pre-existing condition which is not occupational in nature. 
In other words. "there must be a recognizable link between the 
disease and romedistinctive fcaturcof theclaimant's job" (Molterof 
Delenbeck v. General Motors Corp.. 309 N.Y. 558). 

Claimant's leading expert, Dr. Milton Zaret, provided the board 
with ampleevidcnceaf theexistenceof adisease identified as "micro- 
wave or radiowave sickness." Dr. Zaret's own studies, including 
those performed for the United States Government, and cxccrpts of 
reports from the Warsaw Conference of 1973 which documented the 
diagnosis of such a discase in other countries, substantiate Ihis con- 
clusion. The board was entitled to credit his testimony and that of 
other exncrLs sunnortine this view. 

Text of Appeal Decision 
Claimant is the widow of Samuel Yannon, a former employee of 

the New York Telephone Company, who died on June 10,1974. From 
1955 until the early part of 1968, decedent was a radio technician as- 
siened to a soecial service unit which monitored and reoaired micro- 
wive transtiission units at the employer's Television'Transmission 
Facility located on the 87th floor of the Empire State Building. Ex- 
cept for rareoccasionswhen decedent worked onunits in the field, he 
worked exclusively at this facility on a daily basis, with considerable 
overtime. The tenure of his co-workers nenerailv did not exceed three - 
years. 

Thcre were 25 microwave units at the facilitv. s ~ a c e d  about five 
feet apart, each with its parabolic reflecting dish facing the outer 
glass wall of the building. Protruding from the center of each re- 
flectinc dish was a "fcedhorn" antenna from which microwave 
transmissions could be beamed out to or received from other loca- 
tions. Behind the center of each dish, enclosed in a housing. was a 
kiysuon tube, which was the power sourceof the unit that emitted the 
microwave transmissions. Among decedent's duties was the tuning, 
repairing and aligning of these microwaveunits. Access to the "feed- 
horn" antmnas-wa;by means of a "walkable area'' bctween the 
glass uall of the building and the parabolic reflecting dirhcr, while 
the klystron tubes could be reached from the interior console area. 
The tuning process was performed two or three times each day andre- 
quired approximately 20 minutes on each occasion. The tube emitted 
microwaves as it was tuned, while the antenna was supposed to be 
turned off during such adjustments. One of the crucial questions 
presented, and one which resulted in conflicting views, was the 
amount of microwave radiation to which decedent was exposed; 
whether it exceeded permissible standards and whether those stan- 
dards themselves are within acceptable levels. 

Prior to 1968 dcccdcnt's health was good. However. early that year. 
at the age of 57, he brgan to suffer a drasticdeterioration of his hear- 
ing, sight and coordination to such an extent that he was unablc to 
pcrform his duties, requiring his placement on disability leave. He 
was re!ired on July 7. 1971, and died three years later after a pro- 
longed period of progressive physical and mental deterioration. The 
hospita! records whrrc decedent was confined indicate that he suf- 
fered from an "organic brain syndrome" or a "degenerative central 
nervous system disease" or a "chronic brainsyndrome" of unknown 
etiology. Thcre were, however, references in the record, by attending 
physicians, that decedent's symptomology could be related to micro- 
wave exaorurc. On lanuarv 11. 1975. the claimant widow filed her ~~~ ~-~~~ ~~ .~~ -.., .., .. .., .... ..-....-... ..-.- ~... 
claim for death benefits. contendine that decedent's death resulted ~~ ~ ~ ~ ~ ~ ~ ~ ~ - ,  - - ~ ~ ~ - ~ - - ~ ~ ~ m  - 

from his exposure to microwave radiation. 

-~~ r - ~ ~ -  ~ - r c -  ~ ~ ~ ~ ~ - ~ ~ ~ -  ~~ ~ 

Whether claimant was so inflicted with this disease presents a more 
difficult question. The employer's expens, also emincntly qualified. 
sreadfasrlv mnintaincd that decedent suffered from Alzheimer's dis- ~ ~~~~~~ , ~ ~ ~ ~~~ 

ease which caused pre-senile dementia, retinitis pigmentosa and gen- 
eralied ancriorclcroris. Thir conclusion alro find, amole suooon in 
the record. However, our review is limited to whethe; the; is sub- 
stantial evidence in the record to support the board's decision, not 
whether upon this record the court would have come to a different 
conclusion (Matter of Palerrno v. GaNucci & Sonr, 5 N Y 2d 529). 

The requisite proof that decedent's death was causally related to 
exposure to microwave radiation during the course of employment 
presents another troublesome issue. The employer contends that 
there is no evidence of exposure to unsafe levels of radiation. How- 
ever, the accuracy of the measurements of radiation taken by the 
employer is in issue, as well as the number of microwave units in 
operation when measurements were taken. Moreover, there was en- 
pert testimony that even at permissible levels, exposure over a pro- 
longed period of time could produce long-term harmful effects. 
Here, the exact proof of the amount of radiation to which decedent 
was exposed is not available (seeMafterofMurphy v. BeaunifFibers, 
42 A D 2d 1009). However, the present state of scientific knowledge 
has not advanced to the point where exactitude exists in ruing the 
limits of microwave radiation on the human body. Thir does not 
mean that the testimony of recognized experts should be rejected 
where their views are supported by a record that presents arguable 
issues as to the degree of radiation, as long as there is substantial evi- 
dence to support these views after a study of all the salient material 
available (Matter of Besner v. Kiddie Nucleor Lab., 24 A D 2d 1045; 
Matter of Matthews v. General Elec. Co., 2 A D 2d 621; Matter of 
Znepfeiv. du Ponf deNernours& Co., Inc, 284 App. Div. 693, affd. 
?nu N V  ofin -"> ...-.* "-,. 

Finally, upon the entire record and with the assistance provided by 
the applicable presumption, we conclude that there is substantiaj evi- 

pensation Board. 

Opinion per Kane. J. 
Mahoney, P.J., Sweeney, Casey and Mikoll, JJ.. concur. 

Statc of New York Supreme Court 
Appellate Division, Third Judicial Department May6,1982 

MICROWAVE NEWS June I982 



BOOK BVIIEWS 
Robert 0. Becker and Andrew A. Marino, Electromag- clearly written account of the massive antenna system'sevoiution and 

netism and Life. Albany, NY: State University of New York the stormy politics surrounding it. Successively known as Sanguine. 
Press, 1982,211 pp., $33.50 (hardcover), $10.95 (paper). Seafarer and finally ELF, the project has met strong opposition on 

Becker and Marino present a comprehensive review of the influ- ecological grounds in proposed host states since 1968. 
ence of electromagnetic fields (EMFs) on living systems. Beginning The authors maintain that "the ELF experience is an example of 
with an overview of the scientific and political history of bioelectrical the bewildering technology and mammoth bureaucracy that threaten 
phenomena, they go on to discuss what is known about intrinsic and to obliterate democratic decision-making." Advocating citizen in- 
natural EMFs, and the effects of man-made EMFs on the nervous, volvement, they use ELF to show how government functions and 
endocrine, cardiovascular, hematological, immune and reproductive how the public can influence its decisions. 
systems. 

The authors, well known for their work on regeneration, develop 
the hypotheses that intrinsic EMFs control biological functions, 
while natural EMFs convey information to living organisms. Arti- 
ficial fields, meanwhile, act as stresson-stimuli that elicit acommon 
physiological, adaptive response. In this well-referenced book, 
Becker and Marino argue that "the present abnormal electromag- 
netic environment can constitute a health risk!' . 

Arthur D. Bloom, ed.. Guidelines for Studies of Humon 
Populat ions Exposed to  ~ u t a g e & c  a n d  ~ e p r o d u c t i v e  
Hazardr. White Plains, NY: March of  Dimes Birth Defects 
Foundation, 1981,163 pp., $10.d0. . 

In 1980, people living near Love Canal were driven into a frenzy as 
scientists argued about the validity of a study that showed that they 
had an increased incidence of damaaed chromosomes. The studv 
turned out to be a dud. Inan effort toavoid future confusion. a con- ~~~ ~ ~~ ~ ~ 

ference *as organized to set up someguidelinesan how to dosuchin- 
vestigalions. This volume is the producr of that meeting. 

Today, at a time when a number of clusters of birth defects and 
miscarriages have been reported among VDT operators, there is 
growing anxiety about what in fact constitutes a significant grouping 
of adverse effects. This book could serve as a tutorial for those unini- 
tiated in midemioloeical research. One chanter. "Guidelines for Re- ~~ ~ ~~~ ~ r ~~~~~~ "~ ~~ . . 
productive Studies in Exposed Human P ~ p u l a l i o ~ , "  is especially 
useful: it explains, in simple English, the different typcr of studies, 
the "normal" incidence rates for major malformations, the statistics 
of sample size and many other key issues. . 

Lowell L. Klessig and Victor L. Strite, The ELFOdyssy: 
NationalSenrrity Vem EnvimnmentalProtection. Boulder, 
CO: Westview Press, 1980. 310 PP., $27.75. 

. 
John N. Ott, Light, Radiation & You. Old Greenwich, CT: 

Devin-Adair, 1982, 174 pp., $14.50. 
Those who have read Ott's orevious book. Health andLieht. will 

find themselves on familiar bound. Ott a&ounces his abjectke at 
the outset: he wants to take decisions about lighting away from the 
janitor and piace them firmly "under scientific control!' He cites ex- 
amples of what he calls maliilumination (exposure to light which has 
biologically important wavelengths missing), the potentiating effects 
of visible radiation on drum, hmeractivity caused by fluorescent . ~ .. 
liahts and the bealina Dower of full s u e c t ~ m  light. one intriauina - - 
hypothesis is that fetaimonitoring equipment &n weaken muscles. 
thus forcing a Caesarian birth. 

- 

Some readers may be put off by 011's chatty and anecdotal style, 
and there is much here that probably will not stand up to the rigors of 
the scientific method. But Ott is no doubt correct in his view that 
s~ecific wavelengths have specific biological functions and that these 
will soon be theiubject ofgreater experimental scrutiny. . 

Ronald T. Pretty, ed., Jane's Weapon Systems, 1981-82. 
12th edition, 1006 pp., $140.00. 

R.J. Raggett, ed., Jane's Military Communications, 1981. 
2nd edition, 629 pp., $125.00. 

Both volumes are published in the US by Jane's Publishing, Inc., 
New York, NY, and distributed by Franklin Watts, Inc., New 
York, NY. 

These areextraordinary reference books. They areindispensable to 
anyone trying to sort out the different kinds of military radar and 
communications systems now in use all over the world. Each system 
is described in detail. includina ooeratina characteristics (such as fre- - .  

Klessigand Slrite use the history ofthe Navy's proposed ELFcom- 
- 

qucncy, power and waveform), use, manufacturer and history. The 
municalionr system for rending messages to submerged submarines indexes make it cary to find any listing, and both volumcs are pro- 
as acasestudy of cilizenac1ion.The book provides an inlerestingand fureiy illustralcd. 

Radiation Directors (contlnuedfromp. 1) 

at 27 MHz. A possible explanation is that the fundamental 
may he better controlled inside the machine. It adds u p  to  a 
"very tricky" measurement problem, Herman said. H e  also 
reported that the National Institute for Occupational Safety 
and Health (NIOSH) had found average exposures of 591 
V/m a t  the operators' necks and 1.04 A/m a t  their chests. The 
highest readings were 2500 V/m and 13 A/m. 

* The Environmental Protection Agency has sponsored a 
study, Identification of Potential Human Study Populations 
foiNon-Ionizing Radiation Health Effects, to  help in future 
epidemiological research. The contractor, JRB Associates of 
McLean, VA, pinpointed eight such groups and outlined the 
pros and cons of each. The study is now being peer reviewed. 

0 NIOSH's William Murray said that the agency had not 
yet been able to set up an epidemiology of  W scaler workers. 

Robert Watkins of Massachusetts' radiation control pro- 
gram explained the state's reasoning for  deriving public ex- 
posure standards from occupational standards. H e  said that 
they had considered a factor of ten but had found that it  
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would have too great an  impact, and had therefore settled o n  
a factor of five. The state will soon propose a frequency- 
dependent population standard of  ZOO uW/cm: at its most 
stringent level. (See MWN, March 1982.) 

The new task force o n  model staie standards, chaired by 
Robert Hallisey of the radiation control program a t  the 
Massachusetts Department of Public Health, is the radiation 
control directors' third group dealing with non-ionizing 
radiation. This new effort complements the radiation direc- 
tors' on-going work o n  model standards for laser safety. 
Charles Tedford of the Arizona Radiation Regulatory Agency 
heads one o n  measurement and instrumentation; and 
Lawrence McDonnell of the Wisconsin Department of Health 
and Social Services is in charge of  a group ;hat is studying set- 
ting priorities for radiation-emitting consumer products. 

Some 325 radiation officials from 49 states attended the  
meeting. Only the radiation director from Idaho was unable 
to  come to  Maine because of  restrictions o n  out o f  state 
travel. The briefing on RF sealers was requested by a number 
of states including Vermont, which asked for assistance in  
evaluating RE hazards. 



ASME Dec i s ion : lmpac t  o n  Voluntary 
S t a n d a r d  Se t t ing  C o m m i t t e e s  

In a decision that could have wide ranging impact on all vol- 
untary standard setting organizations, the United States 
Supreme Court has ruled that the American Society of 
Mechanical Engineers (ASME) is liable for the actions of its 
committee members. The Sunreme Court supported a lower 
court's finding that the ASME had violated the antitrust laws 
when a member of one of its technical committees had "suc- 
cessfully used his position within the ASME in an effort to 
thwart" a competitive challenge. 

The case was brought by Hydrolevel Corp., which began 
comnetine. with McDomell& Miller. Inc., (M&W for a share 
of the market for water boiler safety devices in the 1%0's. 
Members of a subcommittee of the ASME's Boiler and Prcs- 
sure Vessel Committee worked with M&M executives to dis- 
courage customers from buying Hydrolevel's product. 
Hydrolevel eventually went out of business and all the parties 
to its suit alleging violation of the antitrust laws settled except 
for the ASME. - 

Under the court's ruling, the society is now liable for treble 
damages under the Sherman Act. The district court entered a 
judgment against ASME of more than $7 million; whether 
this amount will in fact he awarded will be decided later. The 
ASME has some 90,000 members and an annual budget of 
approximately $12 million a year. 

The ruling has caused a chill within voluntary standard set- 
ting organizations. Most of the standards dealing with non- 
ionizing radiation are set by such bodies. Whether the deci- 
sion would affect committee work on health and safety is not 
clear at this time. A number of experts contacted by Micro- 
wave News thought that the impact would be determined by 
future litigation. 

Eric Herz, the executive director and general manager of 
the Institute of Electrical and Electronic Engineers (IEEE), 
expressed "serious hope that we can do things in such a way 
that we do not discourage volunteer participation." He said 
that the IEEE would review its procedures in order to see if 
improvements were needed. 

William Rockwell, legal counsel for the American National 
Standards Institute (ANSI), issued a statement which read in 
pan: "It is clearly evident that the Hydrolevel case is not an 
indictment of voluntary standards development or accredita- 
tion. It is confmed to <he question of theauthority of volun- 
teer committee participants to interpret a standard and thelia- 
bility of the deve~opi~g group for such actions." He went on 
to note that ANSI has already revised its procedures to pre- 
vent such cases. 

Justice Ham, Blackmun wrote the majority decision for a . ~ 

divided court. He concluded: 
When ASME's agents act in its name, they are able to 

affect the lives of laree numbers of neonle and the com- - . . 
petitive fortunes of businesses throughout the country. 
Bv holdine ASME liable under the antitrust laws for the 
antitrust iiolations of its agents committed with ap- 
oar& authoritv. we recomize the imnortant role of 
ASME and its agents in the-.economy, and we help to cn- 
sure that standard-settine. oreanizations will act with care 
when they permit their agents to speak for them. 
The six-to-three decision in American Society of Mechani- 

cal Engineers, Inc., v. Hydrolevel Corp. was issued on 
May 17. 

Mul tnornah Coun ty  Delays S t a n d a r d  
Multnomah County, OR, has delayed adopting a radiofre- 

auency/microwave exposure standard. The County Board of 
commissioners decided not to approve a draft ordinance set- 
ting criteria for siting broadcast antennas in unincomorated 
~u l tnomah ,  next toPortland, because of concern over po- 
tential health hazards. To avoid placing new transmission 
towers in urban areas, allowed under the proposed rules, the 
hoard has suggested creating an antenna farm in the unde- 
veloped D i e  Mountain area. 

The draft ordinance submitted to the board last month by 
the county planning commission would have set exposure 
limits at 200 uW/cm2 for 30-300 MHz, rising to 1 mW/cm2 
for freauencies above 1500 MHz and to 20 mW/cmZ for those 
below ~ ' M H Z .  New broadcasters would have been required to 
share towers because of a lack of suitablelocations and an an- 
ticipated increase in demand for transmitters. 

According to Larry Epstein of the commission staff, by 
clustering sources only two new towers would heneededin the 
next five to ten years. Epstein said putting towers on Dixie 
Mountain could cause transmission losses that would be ex- 
pensive to overcome. The Federal Aviation Administration 
has declared that the site would pose hazardous radiofre- 
auencv interference nroblems for aircraft. . . 

The planning commission must now expand its six-month 
effort to develoo a standard that can win hoard a ~ ~ r o v a l .  In . . 
the interim, the county is continuing its moratorium on ap- 
olications for new facilities. The freeze was imoosed last De- 
cember when thecounty decided to commissionstudies on the 
environmental impact of transmission towers. (See MWN, 
January/Fehruary 1982.) The board has scheduled hearings 
for June 8 and 15. 

S w e d i s h  Physiotherapists:  P regnancy  S t u d y  
An epidemiology of female physiotherapists suggests that 

exposure to non-ionizing radiation during pregnancy can 
increase the incidence of malformations and fetal death. 
The statistical finding is only "borderline," according to the 
researchers; they warn that it may only he a random 
phenomenon. 

Dr. Bengt Kallen and Gert Malmquist of the Department of 
Embryology and Dr. Ulrich Moritz of the Department of 
Physical Therapy at the University of Lund in Sweden re- 
viewed the histories of 2.043 infants born to 2,018 women b e  
tween 1973 and 1978. Then they studied the 37 women who 
had seriously malformed or  perinatally dead infants, in- 
vestigating their use of X-ray, shortwave, microwave, ultra- 
sound and electrostimulator equipment during pregnancy. 

While as a group the women had fewer problem preg- 
nancies than statistically expected, the researchers did find 
that "there are indications of a higher degree of shortwaveuse 
(and perhaps of ultrasonic waves also) among those females 
who gave birth to a malformed or perinatally dead infant!' 
No data on radiation exposure were available, nor was it pos- 
sible to separate exposure to ultrasound from shortwave 
radiation. Microwaves were used so rarely that no inferences 
on their potential hazard could he drawn. 

Writing in the MarchIApril Archives of Environmentof 
Health, the Swedish team notes the possibility that "repeated 
exposure to non-ionizing radiation in the form of shortwaves 
(and perhaps also microwaves) could slightly increase the risk 
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for fetal damage," but that "it is difficult to reject, without 
further discussion, the finding as a random phenomenon!' 

Congress:  Glenn Bill, RFI a n d  Radio Mart i  
The subcommittee on energy, nuclear proliferation and 

government processes of the Senate Committee on Govern- 
mental Affairs beld bearings on Senator John Glenn's 
ID-OHI Federal Radiation Protection Act of 1982 (S. 2284) 
bn ~ ~ k l 2 9 .  The bill would set up a Federal Council dn ~ad ia :  
tion Protection and a Federal Conference on Research Into 
the Biological Effects of Radiation to coordinate regulation 
and research resoectivelv. (See MWN. Mav 1982.1 . . 

Witnesses werc split dn ;he merits of the proposal. For iu- 
stance. the General Accountine Office's J. Dexter Peach suo- 
ported the measure while ~ssGtan t  Secretary for Health dr. 
Edward Brandt spoke against it. Some, like Robert Minogue 
of the Nuclear Regulatory Commission, thought that the 
Dresent Interaaencv Radiation Research Committee could ef- 
iectivcly dcal ;;ithihe proposed conference's mandate. In his 
comments suooonine the bill. Warren Sinclair of the National 
Council on ~ i d i a t i i n  protection and Measurements asked 
that the scope of the proposed council and conference include 
non-ionizing radiation. 

Both the chairman of the subcommittee and the committee 
have been asked to schedule a mark up for the bill. No 
resoonse has vet been received. 

 he ~ o m ~ u n i c a t i o n s  Technical Amendments Act of 1982 
(H.R. 5008) was reooned out of the House subcommittee on 
ie~ecommuhcatiois, consumer protection and finance on 
May 5. An amendment was approved that authorizes the 
Federal Communications Commission to set "minimum per- 
formance standards for audio and visual electronic eauio- . . 
ment to reduce their susceptibility to interference from radio- 
freauencv enerav." Parallel lanauaae is contained in Senator 
~ a r &  ~bldwater's (R-AZ)  bill-(^: 929). The measure was 
scheduled to go before the Committee on Energy and Com- 
merce on May 27, but was delayed until early June. 

The telecommunications subcommittee beld bearings on 
Radio Marti on May 10. On May 20, the subcommittee voted 
to prohibit the Reaaan Administration from usina AM fre- 
quincies for broadcasting information to Cuba. lfihis is ap- 
oroved bv the full committee. Radio Marti would have to use 
ihortwav; frequencies. 

S a t c o m  S t a t i o n s  Booming in N e w  York 
Work will soon begin on three major satellite communica- 

tion stations in the New York City metropolitan area. Home 
Box Office (HBO) has won approval for its station in Smith- 
town on Long Island. The City Planning Commission is ex- 
pected to act favorably on an application by Hughes Aircraft 
to build the first station of its new Galaxy communication 
system in the Spring Creek section of Brooklyn. And a joint 
venture between thk Port Authority of ~ e w - ~ o r k  a n d ~ e w  
Jersey (PA) and Menill Lynch to develop a huge "Tele~ort" 
complix Staten Island is in the of &sembl& the 
necessary approvals. 

The PA-Merrill Lynch plan is by far the most ambitious, 
calling for at least ten receive and transmit antennas on a 
350-acre site on Staten Island, witb connections via a fiber op- 
tic cable to Jersey City, NJ, and the World Trade Center in 
downtown Manhattan. The complex will have the capability 
to communicate witb all satellites in the Northern Hemi- 
sphere's orbital arc. The legal details of the "partnership" be- 
tween Merrill Lynch and the PA are in the process of being 
negotiated. 

Merrill Lynch's Stanley Welland predicted that the satellite 
antenna farm would serve a wide range of clients including 
broadcast networks, cable TV, banks, and financial institu- 
tions. Joseph Milano of the PA said that construction on 
Staten Island could begin as early as late this summer, with 
services beginning next year. Expansion would continue over 
the next decade. 

Representatives of Hughes Aircraft presented their case for 
the first station in their new domestic communication net- 
work at a hearing before the New York City Planning Com- 
mission on May 19. According to the environmental impact 
statement, the maximum public exposure would be 1-2 
uW/cmz a t  the property line. (See MWN, April 1982.) Peter 
Berle, an attorney and the former head of the state's Depart- 
ment of Environmental Conservation, called his client's 
review "the most comprehensive analysis that has ever been 
done." He said that the radiation levels would be "far below 
any known standard!' 

Speaking for the city's Public Development Corp., Jed 
Marcus said that "any neighborhood would be proud of the 
Hughes project!' Commission approval is expected in June. 
Huehes onlv needs oermission from the citv's Board of 
Estimate before construction can begin. 

The Smithtown Board of Zoninc! Aoneals annroved the 
building of up to seven 45-foot ant&& for H B O ~ ~  Suffoik 
Countv. Lona Island. on Februarv 11. The site will be con- 
nected-;~ theGu~f+  western build& in midtown Manhattan 
bv a combination of microwave line-of-siabt and cable relavs. 
Jbhn Rosenblum of Telspec in ~ a u p ~ a u g e ,  NY, said tbat his 
radiation analysis indicated that the maximum radiation 
exposure, estimated on a worst case basis, would be 
10.9 uW/cmzat the HBO property line.The board hired John 
Baum of Brookhaven National Laboratory to review the 
HBO application. 

The cable entertainment company bad originally planned 
to build the station in Rockaway, NJ, but gave up in the face 
of strong community opposition. (See MWN, January 1981.) 
Scientific Atlanta is expected to build the station for HBO. 

IRPA Occupat ional  Exposure  Guideline 
The International Nou-Ionizing Radiation Committee of 

the luternational Radiation Protection Association (IRPA) is 
circulating a review draft of its occupational exposure stan- 
dard for 100 kHz to 300 GHz radiation. The frequency-de- 
pendent guideline proposes a 1 mW/cm2 limit for exposure to 
10 MHz-I GHz radiation and recommends u p  to a tenfold 
additional safety factor for general population exposures. The 
committee also recommends tbat "under allcircumstances ex- 
posures should be kept as low as readily achievable!' 

In the other frequency ranges, the proposed levels are: 
25 mW/cm2 for 100 kHz-1 MHz: 10 mW/cm2 for 1 YHz- 
10 MHz; and 5 mW/cml for 1 GHz-300 GHz. For all fre- 
quencies, a six-minute averaging time for measuring expos- 
ures is suggested. 

The IRPA guideline closely parallels the new ANSI stan- 
dard, exceDt tbat the exoosure limit for different freoueucv . . 
bands chages as a step function rather than as a continuous 
function of freauencv. The draft claims the steo aooroach is - .  . -. 
"more desirable from a compliance viewpoint!' 

No recommendation is made for a oeak oower limit for ra- . . 
diation with a pulse width on the order of milliseconds or less. 
The committee does advise. however. that "oulsed reoetition 
rates at extremely low freq"encies (8116 ~ z f a n d  inte-ttent 
exposures repeated with the same frequencies should be 
avoided!' 
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UPDATES 
-- 

Biological Effects.. . . Dr. JoeElder ofEPA's Environmental Biology 
Division reports that he has received four reviews of Dr. William 
Morton's study, which found a correlation between three types of 
cancer and RF/MW radiation among residents of Portland, OR. (See 
MWN, Jauuary/February and May 1982.) On the basis of these re- 
views, Elder has asked Morton to "extensively revise" and resubmit 
hisstudy. No newtimetable has yet been worked out. Elderrefused to 
comment on the study itself.. . .A new draft of EPA's health effects 
document, Biological F,ffects of Radiofrequency Radiation, will be 
ready for review by the agency's Scientific Advisory Board (SAB) this 
summer. As soon as it goes to the SAB, it will be available to the 
public. The document will be the basis for EPA's "guidance," or 
recommended safety level, for public exposures to RF/MW radia- 

.tion. The formal notice of an intent to issue a guidance is still wait- 
ing for Administrator Anne Gorsuch's approval .... The papers 
presented at the Festschrift for Professor Herman Schwan, held in 
November 1980, have been published in Volume3, Number I of Bio- 
elecfromagnetics. The collectioo, The Interaction ofAcourficaland 
Eiecrromagnelic Fields with Biological System, edited by Shiro 
Takashima and Elliot Postow, is also available as Volume 86 ofProg- 
m in C I i n i ~ l  and Biological R e r e a ~ h  for 528 from Man R. Liss, 
Inc., IS0 Fifth Avenue, New York, NY IOOII.. . . EPAis ntgoiating a 
contract with researchers at the University of Illinois, Urbana, on the 
effects of whole body and local exposure to  microwaves on local 
tissue blood flow. Dr. Kenneth Holmes of the Department of 
Veterinary Biosciences and Dr. Richard Magin of the Department of 
Electrical Engineering are the joint principal investigators. They will 
use 2450 MHz radiation at both thermal and subthermal levels, 
though the exact power densities have still to be worked out.. . . Drs. 
Norman Rosenthal and Thomas Wehr at the National Institute of 
Mental Health have found that exposure to visible light - special 
bright lights-can relievedepression, according to an item in the May 
21 WoshingtonPosl. Thelights fooled the participant sinto thinking it 
was still summer in the middle of winter, helping them fight off what 
the researchers have called "gray sky syndrome." 

Commonlealions.. . .The FCC has allocated 3 MHz of spectrum 
soace for one-wav oaginn svstems. The recent action makes room for .. - - .  8b oapinc channels in the 929-932 MHz band.. . . Commission rules ~~ .~.-.~.- ~~~ ~ ~ .-- ~ ~~ 

for low-power tclcvision are in the May 18 Federol Regirrer (47 FR 
21468). ... In response to petitions from the Local Digital Distribu- 
tion Company and Satellite Business Systems, the commission has re- 
considered its spectrum allocation decision for digital termination 
systems (DTS) (seeMWN. Februarv 1981). DTS ~owerlimits are now 
chculated bvLwer  soecfral densiiv rather than absolute oower. So ~ ~~ ~~ ~. . . ~~ 

f u  29 applicants are rceking DTS licenses.. . .The interconnection. 
which phone companies will provide for cellular systems operated by 
non-wireline companies, will be discussed at an FCC public meeting 
June 16. Contact the commission's Tom Gutierrez a t  (202) 632-6450 
for details.. . .The Justice Department has filed for a partial stay of 
the FCC's authorization for cellular radio service. The deoartment 
asked that the commission accent aaalications on June 7 &olanned ~- ~ ...- - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  ..-~ r~ ~ ~ C C  ~ ~ 

but be restraint4 from processing those from local phone companies 
until completion of a icgal review.. . .AT&T, GTE, MCI Communi- 
cations. LIN Broadcasting, Associated Communications Coq. and 
Western Union are among the companies seeking licenses.. . . Metro- 
media Inc. is acquiring Radiofone Coq .  and plans to finance the 
radio paging operator's cellular action. ... The May 10 Eleclronic 
News reports on joint ventures among radio common carriers for cn- 
try into cellular markets. Up to $20 million in start-up costs may be 
required for a single market .. . .Away from the cellular front, GE 
wants 9 MHz of the 900 MHz band for personal radio communica- 
tions services (PRCS). A "base" station tied in to customers' home 
ohoner and a "mobile" unit installed in their cars would allow 
drivers to make calls 5 to 15 miles from home. GE is seeking a mass. ~~~ ~- ~~~~~ ~ ~~~~~- ~ ~ - ~~~~~~~ ~~ ~~~ - 
general consumer market with a system priced at around $4 CO.... 
Stock market quotcr sent ria FM radio will soon flab across hand- 
held receiver display screens. Dataspeed Inc. of San Francisco plans 
to introduce a small gadget in December that can receive all prices 
from major stock exchanges in 70 seconds. 

Comoatibilltv & Interference.. . .The Bureau of Mines is wonied 
about the possibility that communication and control devices, in- 
stalled to improve safety and productivity, may interfere 4 t h  each 
other. The bureau has issued a RFP (J0123038) to identify those de- 
vices, including mining machines, shuttle cars, conveyor systems and 
radio communication systems, which may interact. The contractor 
will develop solutions to minimize any harmful RFI.. . .The FCC has 
acted favorably on a petition by the Computer and Business Equip- 
ment Manufacturers Association (CBEMA), which sought certain 
exemptions from RFI verification procedures. The FCC decided to 
allow the operation of Class A and B computing devices at trade 
shows and at the manufacturer's site prior to  verification ofcompli- 
ance with the commission's RFI regulations. Class A devices, gen- 
erally large mainframe computers, can also be tested a t  the users' 
sites; Class B computers, such as personal computers, were not ex- 
empted however. The CBEMA petition was filed on December 8, 
1980; the commission issued its decision on March 22.. . .Inverters 
that convert DC from solar cells to AC emit radiation over a broad 
frequency range which can interfere with AM radio reception. An 
item in the May IS ScienceNewscites tests performed by NBS's John 
Adams that ipdicate photovoltaic cells will probably need shielding .... The FCC is seekinn further oublic comment on rules to alleviate 
interference caused b;noncominercial. educational FM stations in ~~~~~~~~~~ ~~-~~~ ~~~ 

the 88-92 MHz b i d i o  the operation i f ~ h a n n e l 6  (82-88 MHz) in 
the same area. Far more information contact FCC's Gordon God- 
frey, (7.02) 632-966 0, .  . .The commission is also soliciting comments 
on how to implement the agreement reached on AM broadcasting at 
the 1981 Rio deJaneiro conference. See47FR 18009, Apri127, orcon- 
tact Louis Steohens. (202) 632-7792. on leeal issues or L a m  Olson. . . .  . - 
(202) 2563394, on engineering matters.. . .Cornsearch, Inc.. of 
Reston, VA, is now offering free literature on "lnlerference Protec- 
tion for CableTV Systems from Low Po\rer TV Station%" For more 
information contact: Jerry Schulman, (703) 620-6300. 

Em.. . .Science magazine's William Broad took his arguments 
against increased funding of space weapons in the face of EMP 
threats to the oped page of the New York Times (May 13).. . .The 
piece prompted a reply (May 23) from Frederick Jacobs, who, basing 
his views on articles in the January 18 and March IS Aviation Week 
ond Space Tethnologv, believes that DARPA is now aware of the 
EMP problem and addressing it. Jacobs is a freshman at the Uni- 
versity of Chicago.. . .The papers to be presented at the July 23 Con- 
ference on HardenedEleerronics andRadiation Bchnologv at NeUii 
AFB, Las Vegas, NV, will be published in a special issue ofthe Jour- 
nalof DefenseRerearch.. . .The Army CoustruclionEngineering Re- 
search Lab in Champaign, IL, is looking for a contractor to revise 
technical manuals on the effects of EMP with emphasis on protection 
and shielding. 

Government.. . . EPA has announced the appointment of a new 
director of its Office of Radiation Pwgrams. Glen Sjoblom, the as- 
sistant director for environmental controls in the naw's reactor oro- ~ ~~~~~~~ ~ ~~~ ~ 

gram, will soon rephcc Dr. Gordon Burley, ullu ha beeit 5 e ~ ' n g  as 
tllc office's acting director since the departure of Dr. David Roren- 
baum.. . .At OSHA, Dr. R. Leonard Vance has been named the head 
of the Directorate of Health Standards Programs..Vance, a chemist 
and lawyer, was an assistant attorney general in Virginia. Hereplaces 
Dr. Bailus Walker, who resigned last year.. . .An NTlA spokes- 
woman said that there have been no new developments on finding a 
new home for ERMAC. NTIA wants to trnnsfer the responsibility for 
coordinating federal activities on the bioeffects of RF/MW.radia- 
tion, but it is not clear who, if anyone, will pick up theadvisory com- 
mittee's work. (SeeMWN, May 1982.) Meanwhile, the HouscEnergy 
and Commerce Committee approved an FY83 budget of $13.4 mii- 
lion for NTIA while the Senate Commerce Committee supported the 
Reagan Administration's request of $12.4 million. Aconfwencecom- 
mittec will settle the difference; a compromise of$12.9 million is ex- 
pected. The extra $500,000 would be allocated to continued funding 
of NTIA's public telecommunications program, contrary to the ad- 
ministration's plan to phase it out.. ..On another front, NTIA is 
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soliciting proposals for a study to see which parts of its Spectrum 
Management and Federal Systems program can be contracted out to 
the private scctor. Thc Electromagnetic Campatability Analysis 
Center which is onerated by the IIT Rcscarch lmtitutc for DoD is one 
examole of such outside assistance. Solicitation No. SA-82- 
RSB-6029 was issued May 6 . .  . . BRH's Technical Electronic Product 
Radiation Safety Standards Committee (TEPRSSC) is once again 
looking for new members to fill four vacancies coming up on 
December 31. Those persons nominated last year but not elected will 
be reconsidered. New nominations are due by July 12. For more in- 
formation contacf: Dr. Zory Glaser, (301) 443-3429. 

Lltigation.. . .A local citizens group in Coventry, CT, has filed suit in 
the state's Superior Court to block a relay transmission tower pro- 
pored by US Telecommunication Systems, an  ITT snbsidiary. Citi- 
zens Aeainst the Tower is aooealine the town Zonine Board of Ao- - .. - - 
peals' April 20 approval for the 20-watt facility because of concern 
over potential radiation health hmrds .  Lawrence Bates, thcgroup'r 
attorney in Coventry, has also requested a temporary restraining 
order to prevent construction until the case is settled. A hearing on 
the request is scheduled for June 16. According to ITT's attorney, 
William Hall, the company has offered to delay construction plans in 
exchanee for droooine the restrainine order reouest and ouicklv tak- 
ine the-case to c&t This summer. The ~oven i rv  site is one o i  four - ~~~ ~~~~~ - ~~ ~~~ ~~ - ~~ ~~~~~~~ ~ ~. ~~ ~ 

~~ ~~~~ 

lowers being planned to link New Jersey and Boston. Hall explained 
that "the company is anxious for spcedy disposition of thc case so 
that the whole system can be built!' ITT has already completed a 
system with over 100 towers between Houston and New Jersey. At 
zoning board hearings last month, Dr. Herbert Pollack testified 
as a medical consultant for ITT and Dr. Sol Michaekon aooeared for . . 
the board. 

Medleal Applications.. . . Francis Smith of the Department of 
Nuclear Medicine at the Aberdeen Royal Infirmary in Aberdeen, 
Scotland, reports in theApril24Lancef that no short or medium term 
ill-effece have been found after the examination of 548 patients and 
healthy volunteers, ranging in age from two weeks to 84 years, with 
an NMR imager. The imager used was designed and developed in 
Aberdeen. He believes that NMR imaging is a "safe technique at the 
magnetic fields used for imaging and that it does not cause any ill- 
effect.". . .Dr. Ian Pykelt, a member of the research team on NMR 
imaging at Massachusetts General Hospital in Boston, has written a 
review article, "NMR Imaging in Medicine,.' for the May issue of 
Scientific American.. . .An "electric Band-Aid" could speed up the 
healine of wounds. accordine to a oresentation bv Oscar Alvarez of 
the ~nyvcrsity of ~ i t ~ s b u r g h  ichooiof~edicineaithe~ocicty for In- 
tertigativc Dermatology meeting in Washington. DC, and reportedin 
the May 22 Science News. An clcctrodc made of silver impregnated 
cloth, which was placed over surface scrapes, reduced the healing 
time from 4.6 to 2.9 days, compared with no treatment. More work is 
needed before any f i m  conclusions can be reached. 

Ovens.. . .Congressman Richard Ottinger's (D-NY) subcommittee 
on enerm conservation and oowei of the House Committee on 
Enerev and Commerce held he&nes on DOE's decision not to set ef- ". -~ ~ ~~ ~~ ~ ~ ~~~ ~~ 

ficiency standards for appliances, including microwave ovens, on 
May 21. (See MIVN, May 1982.) Ouioger, with the suppon of50 co- 
sponsors, has introduced H.R. 6202, which would amend IheEnergy 
Policy and Conservation Act to eliminate the preemption of state 
standards. Ottinger attacked DOE's analysis supporting the "no 
standard" approach as "manipulated" and an example of "voodoo 
economics!' His position was supported by a recently released GAO 
report, Appliance Efficincy Standards: Issues Needing Resolution 
by DOE(GAO/EMD-82-78. May 14,1982), which concludes that the 
basis for DOE's proposal is "highly questionable:' Representatives 
of DOE testified that the agency's position was that "mandatory 
federal standards would olace unnecessarv restraints on manu- 
facturers." The ~ssociation of Home ~dol iance Manufacturers ~~ ~ ~~ ~~~ ~~~ 

(AHAM) endorsed the DOE decision, arguing that the marketplace 
would accomplisli the goal of energy efficicncy.. . .Meanwhile. DOE 
cancelled its May 11-12 public hearing in Chicago on the standards 
due to lack of interest. Only two requests to speak were submitted 
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and both parties agreed to participate at the hearingr in Washington, 
DC, scheduled for May 18-21.. ..The Society of Plastic Industries is 
sponsoring aseminar onmicrowave ovencookware on July 26as part 
of the annual meeting of the International Microwave Power Insti- 
tute to be held in San Diego, CA. (See conference calendar.) . . .AHAM reports that shipments of microwave ovens were down 
13.4 percent in April compared to April 1981. Factory shipments for 
the year now s t u d  at 1,213,100, more than 10 percent fewer than last 
year. 

Radar.. ..Dr. Jack Verona of the Defense Intelligence Agency testi- 
fied on technology transfer from the US to the USSR before the per- 
manent subcommittee on investiaations of the Senate Committee on 
Govcmmenlal Affnirs an May 3. Hc argued that Soviet radar de- 
velopment was hastened by US lend-lease equipment sent after World 
War 11, the unclassification of MIT Radiation Laboratory's volume 
on radar theory and the acquisition of American microcir- 
cuitry. .. .Stephen Johnson published areply toThomas Amlie's arti- 
cle on thedangers ofover-reliance on radar (sceMWN. Anril1982) in 
the Mav IEE Soecfrum.. . .Science ~ewi fea tu res  a reiort on ihe 
accuracy of police traffic radar in i u  May 22 issuc.. . . ~ h ;  Rome Air 
Development Center at Griffir AFB. NY, is negotiating a contract 
with Raytheon Co. for a feasibility demonstration of HI: radar. 

- .  
Satellite Cornrnunlcations.. . .The FCC voted to cut off oromsine 
new applications for orbital sloe at a mecting last month. To avoid 
dclay in ass~gning slots, it will now consider only theten applications 
already in for approval. New applications will be processed as a s e p  
arate group.. . . Most people would not buy a new television to get a 
better qualitypicture, according to astudy by Frank N. Magidkso- 
dates. On May 17, Broodnrrfing magazine reported that this survey 
supports a push by United States Satellite Broadcasting, a direct 
broadcasting services applicant, for allocating spectrum to DBS 
rather than high resolution TV.. . .COMSATrs Satellite Television 
Corporation (STC) is making plans for a DBS satcom station in Las 
Vegas.. . .Meanwhile, FCC approval for the company's DBS satel- 
lites is pending.. . .Tandem Computers Inc. and American Satellite 
Co. have ioined forces to market Infosat. a svstem for sendine com- . . " 
puterizcd information via satellilc. An anirlt in the May 13 Wail 
Sfreer Journal repons that the system will bcavailable next year.. .. 
On the same day, the Journal examines the policy issues surrounding 
satellite links between the US and Canada. Growing commercial de- 
mands for communications senices have prompted US satcom oper- 
ators to request thelinks. which are now not permitted.. . .TheMay 3 
Aviafion Week and Space Technology details features of the new In- 
telsat V1 satellites.. . . Hughes Communications International will 
build Australia's first satcom system. The company recently signed a 
$175 million agreement with Aussat Proprietary Ltd., the national 
satellite company.. . .The FCC has approved COMSAT's plans for 
six satcom stations in Micronesia and the Marshall Islands. 

Standards.. . .Approval of the new health and safety RF/MW stan- 
dard is still under consideration at ANSI .+ . .On another front, ANSI 
is seeking comment on a new standard, RecommendedPracfice for 
fheMeasuremenf of SpuriousEmissio~ fromLand-MobileCommu- 
nicafion ~ansmifters (No. BSWIEEE 377-1980). It covers defqition 
ofterms, controlled test conditions. test apparatus and test methods 
in the range 25 MHz to 1000 MHz. For a copy send $6 to: Board of 
Standards Review, ANSI, 1430 Broadway, New York, NY 10018. 
Comments are due July 13.. ..ANSI has also published a 16page 
booklet, Directory of Infernafional and Regional Standards 
Oeanizafions. Send $3 to the ANSI Sales Dept.. . .The International 
Electrotechnical Commission has issued a technical report on 
Mefhods of Measuremenf of WidebandNoireRadiafed from Motor 
Yehicles- Appendix A: Measuremenf and Performance Specifica- 
tions for a Standard NAD Measurin~ Eauiomenf -Aooendk C: . .  
0,er/& Mefhod for Asessing Receiver Degrodarion in r k ~ r e s e n c e  
o/lmpuLriveNoire, PubliwtionNo. 489-9, Section2. Acopy isavail- 
able for 67 from the ANSI Sales Dept. The IEC has also proposed a 
number of amendments to the International Special Committee on 
Radio Interference's Publication No. 14. For moreinformation, con- 
tact ANSI. 
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Technolog,. . . .A team from the Johns Hopkins University School of 
Medicinedescribes the useof I kV/cm clcclricpulses for 50microrec- 
onds to fuse 3T3 cells in monolayer culture, in the April 30Seience. 
The researchers proposed that "transient pore formation and encrgi- 
wtion of cell membranes brought about by the electric field are re- 
sbonsible for the fusion of cells in close contact.". . .A satellite SYS- 
Gm using pulse-doppler radar could control global air traffic in the 
next century, according to  designers at the Aerospace Corp. in El 
Segundo, CA. The system is described in the May 17EiectronicNews. ... The US A m y  Armament R&D Command in Dover, NJ, has an- 
nounced three new contracts for the development of railgun tech- 
nology. Negotiations are being conducted with Sandia National Labs 
in Albuquerque, NM, GT Devices of Alexandria, VA, and Vought 
Corp., of Dallas. TX. 

VDTs.. . .A summary of VDT radiation test results from Dayton T. 
Brown is duein June. The firm bas been testing units used by Darleen 
Weiss. a VDT operator who sought workers' compensation for catar- 
acts allegedly induced by radiation from the terminal. (See MWN, 
October 1981.) ... Canada's Radiation Protection Bureau retests of 
Bell Canada VDTs reported to emit X-rays have found nothing. Bur- 
eau director Dr. Ernest Latoumeau said that the high readings taken 
hv the comoanv last vear were the result of nrocedural errors. ... A 
VDT safel; biil introduced in the ~assach;rc l t r  legislature is not 
likely to be considered this yar .  (SccMWN, April 1982.) A spokes- 
woman for the House Committee on Commerce and Labor that had 
begun review of House Bill 2910 said the measure would probably be 
reintroduced next year.. . .The city of Toronto has agreed to grant 
women working on VDTs alternate work durinp. uremancv. The on- 
tion is part of; contract between the city andihe iocai.79 of the 
Canadian Union of Public Employees. 

Ete.. . .Bernard Schwartz, the chairman of Lord Corp., has given 
the City College of the City University of New York $165,000 to  set 
up a microwave laboratory at its School of Engineering. The money, 
which will be used to buv eauioment. is a steo toward establishine a . . .  - 
major center for microwave research at CCNY.. . . Physicists at Stan- 
ford University, CA, believe they have finally detected a magnetic 
monopole, a single north or south magnetic pole. The discovery is 
causing much excitement and promises to  intensify the search by 
other scientists.. . .Dr. Merle n v e ,  one of the leading developers of 
radar, died in Betbesda. MD. on May 20. 

To the E d i t o r :  Unon readine vour reoort o f  our work 
("Low-Intensity ~ u l i e d  ~ a g n e t k  iields ~; imulale  Release of 
Noradrendine." M W .  Mav 19821. there is one inaccuracv I 
would like to correct. YOU state that "they suggest that weak 
magnetic fields could damage the  surface o f  cell membranes" 
whiist we stated that "irreversible membrane damage has 
not  occurred!' 

We were able t o  draw this cooclnsion because we designed 
p a n  o f  the protocol to  specifically check this possibility.- he 
observations that elevated Mg** levels inhibit the stimulated 
release and that prior exposure t o  our magnetic field does not 
alter high Kt stimulated release both strongly suggest that the 
stimulation we observed is of  the normal vesicle mediated 
stimulus coupling pathway found in these cells. Indeed, we 
believe that reversible co-operative interactions between sur- 
face bound glycoproteins may well mediate this response, 
which is a model that has been developed by Ross Adey in his 
recent publications. 

Richard Dixev -~~~ 

Department  o f  Medical Electronics, St. ~ a r t h o l o m e w <  
Hospital, West Smithfield, London EClA 7BE, England 

Microwave News invites letters from its readers. We ark writers to be 
b r i d  and we reserve the right l o  edit contributions for length. 

COWERENCE CALENDAR 
June IS-17: IEEE MlT-S Inlemolional Micmwrme Sympon'um, Hyall 

Rcgcncy Holcl. Dallas, TX. Contact: J.R. Griffin. Tcnnr l~~lrumentr, hlnil 
Stap3432. POBox405. Lcuirvillc, TX75067. On June I8 immrdlntely after lhc 
confcrcnrr. Ihcrc wll be a on-dav workrhon on MedccolAoobcotronr o l N e r -  . ~~~~ ~ ~ ~ - e  ~~~~~ - ~. 
lmmogneli Energy. Contact: D; Gordon Short. BSD Medical Corp.. 420 
Chipcta Way, Sall Lake City, UT 84108. 

June %July 1: CoRference an Peeision Eiectmmognelic Memrements. 
University of Colorado. Boulder, CO. Contact: Roben Kampcr, National 
Bureau of S t a n d d ,  Boulder, CO 80303. 

June 28-July 2: 4th Annual Biwlectmm(~gnetir~ Sociely Meeting. Beverly 
Wilrhirs Hotel, Bwcrly Hills, CA. Contact: BEMS, 1 Bank Streel, Suite 307, 
Gdthenbuw, MD 20878. 

J u l y  20-22: IEEE Annul Conference on Nuclear ond Sparp Rodtortan U- 
l e is ,  C a w 5  Palace, Lar Vcga. NV. Conlael:A.Orhaa, Jr.. Div.21U. Ccnlcr 
for Rndinlion-Hudencd hlicmclcelrosics. Sandia Nationd Labomton. Albu. 
querqur. NM 87185. This mrrting sill bc folloued an July 23 by the ~bnlened 
Eleerronim ond Radiolion Trrhnology CoRf~nncr hortcd by the Defcnre 
Nuclear Agmcy. A Sencl wcurily clasrifiralion ir rcquircd to attend. Cantnct: 
Dirmor, DNA, Alln: ISSOlBorbarv Pcrkinr, Washington. DC 20305. 

July lS-30: 17th A n n 4  Symposium of the I n l e r n o l i o n o l M ~ ~ m ~ ~ v e  Power 
Imrilute. TownandCaunlry Hotel, San Diego. CA. Contact: IMPI. 301 Maple 
Avc. W.. Tower Suite 520. Vicnnn. VA 22180. 

Augusl 11-13: 4th Annual Satellile Communimriom Usm Codennn .  Rc- 
gcncy Inn. Denser. CO. Canlilrt: SntrlliteCommunimlionr Magaine. 3900s. 
Wadworth Bl\d.. Dmvcr, CO 80235. 

Auwn 1618:  1st Annual Meeling ol lhe Soeiery ofhfogasnelicRsononn in 
Medicme. Borlon, hlA Contact: DedccConcin. NMR Labomlary. Rrrwrch 
MI. hlarschuretu Gcnrrd Horpitd. Borlon. MA 02114. . Seplunbcr 5-11: World Conprw on Medico1 Phjrirs and B,amedrcal En- 
pincenng, including thc 13th Internoliono1 Conjprenre on hiedimi and Bio. 
logiml Engineering and the 6th lnlernaionol CoRfe~enn on Medical Phydrs, 
Cangrur Ccnter. Hamburg. Gcrm~y. Conlxt: MPBE 82. Congrrrr Organlza- 
tion. PO Box 302363. D-~OLW Hamburg 36. Fedcrd Republic of Germany. 

September 610: 7th Coliaquivm on Micmwve Cammunlcotion, Budaperl. 
Hungary. Contad: Ssrslnriat of the 7th Microcoll, H-152.5, Budapeal 114, 
POB 15. Hungary. 

September 8-10: Internalion01 Symposium on Eleclmmognelic Compolibili- 
ly. Marriott Holcl, Santn Clam. CA. Contad: Dr. Andrew Nalbcndian, 20617 
Dcbbie Lane, Saratoga, CA 95070. . Seplember 13-17: 12th Eumpeon Micmwllw Coderence, Helsinki, Finland. 
Contaa: Prot M. Tiuri, HelEinki Univerrily of Technology, Radio Lab, 
Otaknari SA, 0214) 5poo IS. Finlmd. 

Scptcmbcr 14-16: 4th lnlemorron~l Wworkrhop on B~omognrlrm. Romc. Ita- 
ly. Contact: Dr. G. Spirru. IrtitutodiEleltraniw drlloSta!oSobdodrlC.N.R.. 
ViaClncto Romano. 4200156, Romc, lldy. . Scptrmbrr M21: 4th Annual C o d e n n e  ofrhr IEEEEngmeenng m M e d -  
cine ond Biology Sorielj: Mmolt Holrl, Philadclphia, PA. Conlact: Dr. 
Alfred R. Potvin. Dcpmmcnr of Biomcdicd Enginmring. PO Box 19138. Uni- 
\crrily of T a u ,  Arlington. TX 76319. 

kplembrr M U :  2nd Annual hieling oflhe BioelectricRcpotr ondGrowrh 
Society. Olford. Englmd. Conmcl: Dr. B.F. Sirkcn, Wcnncr Grcn Rarach 
Laboratory, Univcrrity of Kenlueky. Lcxingron. K Y  40506. - Scptcmbcr U-24: 35th Annual CoRferenre on Engineerin8 in hf~dicine ond 
Bioiow, Slmiou Holel. Philadelphia, PA. Contnrt: ACEMB. 4405 Eat-War 
Highmy. Suilc 210, Bcthudo. MD 20814. 

(ktubcr 2628: In Inlernalional Sjmpmium on Medlml Imaginp ondlmog~ 
Inlerprerorian, Bnlm. W a l  Gcrmany. Coaaer: Dr. Judith Prcuitt. c/o IEEE 
Compul~r Society. PO Bor 639. Silvrr Spring. AID 20WI. 

I MICROWAVE NEWS is published monthly, except in J a n u w  I 
and July 1~~~0275 .6595 .  POBOX 1799 ,~rand~enva l~ ln t ioh  

New York. NY 10163 (212) 794-9633 . Editor: Louis Slesin, 
Ph.D.. Assodale Editor: Mariha Zybko Subscription: $165 per 
year(overscas4200) Copyright O 1982 by LouisSlain Repro- I duction in any form l forbidden without written permission. - I 
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Pulsed Magnetic Fields: 
Conflicting Results 

Low frequency magnetic fields are becoming a focal point for bioef- 
fects research. One of the major objectives is to replicate the experiments 
of Dr. Jose Delgado, who has shown that very low intensity, pulsed 

_magnetic fields can have a dramatic effect on a developing chick.embryo. 
scientists are anxious to repeat and explain Delgado's experiments be- 
cause, if confmed, his results could shed new light on how radiation 
interacts with living systems and could force a major reassessment of 
radiation hazards. 

At least three research groups are hying to replicate Delgado's experi- 
ments, with varying success. One team has failed, another has partially 
succeeded and a third will start work later this summer. In addition, 
workshops to exchange research ideas are being planned and funds are 
being set aside to allow scientists on both sides of the Atlantic to visit 
each other's labs. 

/Jelgado's Experiment 
In 1982, Delgado and his associates at the Centro Ramon y Cajal 

Hospital in Madrid, Spain, showed that pulsed magnetic fields at fre- 
quencies of 10, 100 and 1000 Hz can have a "consistent and powerful" 
effect on the growth and development of chick embryos at intensities 
ranging from 1.2-120 milligauss (see MWN, March 1983). In a follow-up 
study, Delgado's group concluded that pulse shape wuld be the decisive 
parameter for determining whe'ther magnetic fields modified embryonic 
development, though the precise mechanism remained unknown (see 
MWN, November 1983). (confinrredonp.2) 

EPA Delays Decision on 
Releasing RF//MW Guidance 

The Environmental Protection Agency (EPA) has delayed the 
release of its proposed radiofrequency/microwave (RF/MW) radia- 
tion exposure guidance, which was scheduled for this month. In the 
first official statement to indicate rule making may be abandoned, 
EPA Assistant Administrator 'Joe Cannon announced in early June 
that the agency is considering a number of options for the guidance, 
including putting it on ice. 

As we go to press, agency officials would only say that an active 
"internal debate" is in progress and that a decision should be 
reached later this summer. 

Meanwhile, the Office of Research and Development's report on 
RFIMW bioeffects has received final approval from EPA's Scieu- 
tific Advisory Board. The document was prepared as the basis for 
standard setting (see standards Update, p. 12). 



Magnetic Fields (conrinuedfromp.1) 

Miller Falls 
Dr. Morton Miller, of the University of Rochester in New 

York, has completed his attempts to duplicate the effects 
reported by Delgado. "We found absolutely nothing," he 
said in a telephone interview. Miller studied only the two 
highest frequencies (100 and 1000 Hz) and the two highest 
intensity levels (12 and 120 milligauss) used in Delgado's 
original experiment. Professor Edwin Carstensen of the 
university's department of electrical engineering and Sandra 
Maffeo, a lab technician, collaborated with Miller on the 
study. Miller is with the department of radiation biology and 
biophysics at the Schwl of Medicine and Dentistry. 

Miller used 0.5 millisecond pulses with rise times of ap- 
proximately 10 microseconds. 

He noted that the study had been run "blind," but that 
there was one difference between his set up and that of 
Delgado's. The eggs in the two experiments had different 
orientations with respect to the coils. Thus, according to 
Miller, the induced electric fields in Delgadols eggs were 
"slightly higher." 

Miller expressed disappointment about coming up 
emotv-handed. "I haven.? a clue why we did not get any . . 
results in comparison with De~~ado'smassive effects." he . 
said. 

A paper describing Miller's results has been accepted by 
the Journal o f  Anatomy, the same journal that published 
Delgado's two papers. In it, the Rochester team concludes: 
"Our failure to replicate the results of [Delgado's] earlier 
report cannot be said to invalidate that work. It does imply 
that if there are effects of magnetic fields on embryogenesis, 
they must be very subtly related to the conditions of expo- 
sure. In view of the obvious importance of the observations, 
we strongly encourage other independent investigators to try 
to replicate the observations." The paper should appear 
later this year. 

Mlld's Partial Success 
Dr. Kjell Hansson Mild, of Sweden's National Board of 

Occupational Safety and Health in Umea, has had some 
success where Miller failed. In a telephone interview from 
Sweden, Mild said that he had detected the Delgado effect: 
"We seem to have confirmed the same general trend, but 
with a lower rate of malformation." Mild noted that the 
effect he observed was statistically significant. 

In his original paper, Delgado reported that nearly 80 
percent of the eggs developed abnormally when exposed to 
pulsed magnetic fields. Mild said that he was finding an 
abnormality rate of about 30 percent. He added that more of 

the control eggs in his experiment were developing nur- 
mally than in Delgado's. 

There was at least one minor difference between Mild's 
and Delgado's experiments. Mild pointed out that, "We 
have slightly different techhiques for preparing the em- 
bryos." 

Mild used a 10 milligauss peak field, with pulses that 
were 0.5 milliseconds wide with 40 microsecond rise and 
fall times. The pulse repetition rate was 100 pulses per sec- 
ond (100 Hz). 

Mild said that he is preparing a short communication 
describing his results for submission to Bioelectromgne- 
tics. 

EPA-NIEHS' Attempt 
The third attempt to repeat Deigado's experiment will be 

made by a team from the Environmental Protection Agency 
@PA) and the National Institute for Euvironmentiil Health 
Sciences (NIEHS) in Research Triangle Park, NC (see 
MWN, January/Feb~ary 1984). According-to the current 
schedule, the study will begin later this summer. 

Before the power is tumed on by the EPA-NIEHS team, 
EPA's Richard Tell and Dr. Ezra B e r m d  will visit, Del- 
gado's lab in Madrid. "I want to understand all of Delgado's 
field parameters before we start," Tell said. The EPA trip 
will be sponsored by the Officeof Naval Research (ONR). 

According to ONR's Dr. Michael Marron, Dr. Tom Roz- 
zell has visited Delgado's lab and was impressed with what 
he saw there. (Rozzell is on a two-year assignment at ONR's 
London office.) Using funds from ONR's visiting scientist 
program, the Navy is planning to fly two of Delgado's asso- 
ciates to the US later this year. 

CW Fields 
Dr. H.B. Graves would also like to t ~ y  to repeat Del- 

gado's experiment. He recently completed a study in which 
he exposed some 20,000 chicken eggs to continuous wave 
(CW) 60 Hz fields ranging from 100 V/m to 100 kVlm, and 
found no effects on a large number of end points, including 
growth, body weight and behavior. The study was spon- 
sored by the Electric Power Research InstiNte (EPRI). 

Graves, who is a professor of biology and poultry science 
at Pennsylvania State University, said that he had asked 
both EPRI and the US Department of Energy (DOE) for 
funds to attempt a Delgado replication with no success. "I 
feel like the Delgado study has implications that are too 
important to ignore," Graves said in a telephone interview. 
"We must seize upon this to try and understand how such a 
signal can couple with a living system." 

Dr. Rob Kavet at EPRI told Microwave News that the 
institute has no immediate plans to fund a Delgado-type 
study because that kind of pulsed signal does not show up in 
transmission line environments. 

Graves opposed this view. He maintained that, "It's an 
error for EPRI not to fund a replication, If Delgado's effect 
is robust, it has implications for utilities and many other 
industries." (Miller said that his study had been supported 
by DOE and the Empire State Electrical Energy Research 
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Corp., a consortium of New York state private utilities 
modeled after EPRI.) 

Why is Replication Difficult? 
A number of scientists were asked why they thought it 

was so difficult to repeat De1gado7s experiment. A common 
reply was that Delgado had not provided detailed descrip- 
tions of his study design in his published papers. For in- 
stance, in his f i t  paper. Delgado does not specify the rise 
time of the pulses he used, a variable he claims in his second 
paper may be the "decisive parameter. " In that latter paper, 
he_ reported finding a maximum effect with a rise time of 42 
microseconds and an intensity of 10 milligauss. 

Although Miller and co-workers claim to have attempted 
a replication of Delgado's experiment, they used a different 
pulse shape with a 10 rather than 42 microsecond rise time. 

If Delgado's hypothesis that there are windows in the 
teratogenic effects of electromagnetic fields prov_es to be 
correct, the differences in pulse shape and field intensity 
could be decisive. 

Others suggested that a number of variables could be 
critical: the orientation of the exposed eggs to the Earth's 
magnetic field, the temperature at which the eggs ate incu- 
bated and the way the eggs ate handled during the course of 
the experiment. Mild speculated that, "There may be some 

Microwave News reaches a select audience of specialists in 
non-ionizing radiation, and you can too. Advertise in Mic- 
rowave News classifieds. Rates start at $50 for 1/32 of a 
page, $95 for ll16 and $175 for 118. For information or to 
reservespace, call us at (212) 725-5252. 

Health Hazards of Electromagnetic Fields 
This new report reviews basic aspects and all latest research 
from ELF to microwaves, includiig 60 Hz power installa- 
tions. Practical advice on health/environmental impacts. 
$60 plus $2 postage (US). Robert 0. Becker, MD, Star 
Route, Lowville, NY 13367. 

A Guide to FCC Equipment Authorizations 
The updated second editlon of the original book by William 
K. Roberts, former Assistant Chief Engineer of the FCC. 
Tells what type of authorization is required for your pmduct 
and the procedure to use in obtaining FCC authorization. To 
be released in the second quarter of 1984. Send check or 
p.0. for $79.50 to the EMXX Corp., 6706A Deland Drive, 
Springfield, VA 22152, (703)451-4619. 

L VDTHealth and Safety 
VDT News is the resource for reliable, up-to-date informa- 
tion on VDT health and safety. Coverage includes research, 
legislation and resources. Order today ($18/year for individ- 
uals [personal check required], $35/year for institutions.) 
Orders must be prepaid. Send to: VDT News, PO Box 1799, 
Grand Central Station, New York,NY 10163, (212)725-5254. 
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other parameter that we are not controlling for." 
According to Marmn, Rozzell noted in a report on his 

visit to Delgado's lab that he had been told that the orienta- 
tion of the exposed eggs to the Earth's magnetic field is a 
clucial variable. Neither Miller nor Mild took this factor 
into account in their experiments -because it is not cited 
in Delgado's papers. 

Delgado was in Sweden in May, and Mild met with him. 
Mild reports that Delgado is now exposing live, pregnant 
rodents to pulsed magnetic fields and investigating changes 
in the brain chemistry of the embryos. 

Workshops 
ONR's Marmn told Microwave News that he is consider- 

ing organizing a workshop on low frequency fields for this 
fnll 

In addition, there will be a symposium on "Magnetic 
Fields and Biological Systems" on the evening of July 15 at 
the Bioelectromagnetics Society (BEMS) meiiting in At- 
lanta, GA. Among the papers to he presented is a review of 
preliminary attempts by Tell and co-workers to duplicate 
Delgado's results. 

Delgado, Mild and Miller wil1,not be at the BEMS con- 
ference; Mild and Miller are planning to attend the Hanford 
ELF symposium in Richland, WA, in early October.@ 

Announcing theMicrowave News Rekarch Sewice 
To help our readers stay on top of legislative and regulatory 
developments, Microwave News now offers a research ser- 
vice. For a small fee, our staff will obtain and send you 
copies of legislation, regulations and other important docu- 
ments. Resource areas covered include: power lines, state 
exposure standards, government reports and VDT health 
and safety legislation. 
The cost for this service is $0.25/page with a minimum of 
$3.50 per document, plus postage. Rush orders cost $0.401 
page. We also will do in-depth research for you at $20.00 an 
hour. 
For a list of available materials or for more information, 
write Microwave News Research Service, PO Box 1799, 
Grand Central Station, New York, NY 10163, or call (212) 
725-5252. 

Tell a Friend AboutMicrowave News. 

People who read Microwave News are impressed by the 
thoroughness of our coverage. That's why we want you to 
tell a friend about us. From DC to daylight, our coverage of 
EMCiTW and bioeffects is unparalleled. The wealth of 
news and resources in every issue may be just what your 
colleagues need to stay up-to-date. So spread the word. 
Send us the names of your colleagues and we will send them 
a free copy of Microwave News. PO Box 1799, Grand 
Central Station, New York,NY 10163, (212)725-5252. 
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HIGHLIGHTS 
Computers on AircraB: 
RFI More Likely 

New test results from the Federal Aviation Administra- 
tion (FAA) and the Boeing Aiilane Co. indicate that elec- 
tronic devices can interfere with an airplane's navigation 
and communications systems. According to Frank White, 
the chairman of a study panel investigating the potential 
dangers of radiofrequency interference (RFl) aboard air- 
craft, "There is now a definite possibility for N." 

Although two incidents of RFl aboard aircraft have been 
fipolted, concerns over interference have been discounted 
by experts. Nevertheless the Radio Technical Commission 
for Aeronautics' (RTCA) Special Committee 156 (SC156) 
on Potential Interference to Aircraft Efectronics Equipment 
from Devices Carried Aboard, under White's leadership, 
has been pressing computer manufaC~rers, aircraft com- 
panies, airlines and government agencies to genZrate data 
on the nature and scope of the problem (see MWN, October 
1983 and April 1984). 

In a memorandum prepared for the next meeting of 
RTCA SC156, Boeing reported that measurements made 
aboard one of its 757s indicated "that devices radiating at 
the specification limits produce interfering signal levels far 
above the receiver sensitivity threshold and therefore are a 
potential interference threat." Boeing concluded that, "In 
view of the resul ts... we cannot rely on the inherent shield- 
ing of the aircraft fuselage to provide sufficient shielding 
effectiveness to protect airborne receivers from levels per- 
mitted for a class B device." 

Previous FAA tests had shown that there was little likeli- 
hood of interference when the radiating source was placed 
in the aisle of the plane. More recent FAA measurements 
confirmed the Boeing findings: the mean minimum path 
loss for a radiating antenna against the window and in the 
aisle is 51.41 and 59.12 dB respectively. These new findings 
could affect the use of computers and other electronic de- 
vices on airplanes; as Boeing wrote to RTCA, "it is not 
practical to restrict the use of personal computers to those 
sitting in aisle seats." 

In another memorandum to RTCA, David Hanttula of 
Apple Computer argues that the immunity of aircraft elec- 
tronic equipmeut to RFl has not yet been fully charac- 
terized. "We must know what the immunity thresholds of 
the equipment are," he told Microwave News. Hanttula 
also wants RTCA to characterize the "interior elec- 
tromagnetic ambients" aboard aircraft "to determine what 
RF levels are present without the presence of carried aboard 
electronic devices." (Hanttula is leaving Apple as of June 1, 
hut he said that he plans to attend at least one more SC156 
m ~ t i n g . )  

When asked in a telephone interview how serious the WI 
problem might be, RTCA's White answered that, "We must 
see if the signnls are strong enough and stable enough to 
cause RFI." To that end, White wants committee members 
to carefully characterize potentially interfering emissions. 
He added that the FAA and Boeing tests reflected worst case 

rather than actual operating conditions. 
More data will be generated before the next SC156 meet- 

ing on June 12-13. As White put it. "We have a lot of 
learning to do and I'm not drawing any conclusions yet." 

Vannon v. RGA Suit Continues 
The widow of a former New York Telephone radio tech- 

nician has successfully appealed the dismissal of her $3.5 
million product liability suit against RCA. Mrs. Antoinette 
Yannon alleges long-term occupational exposure to micro- 
wave radiation caused her husband's illness and eventual 
death, a claim for which she won workers compensation 
benefits (see MWN, April 1981 and June 1982). RCA's 
motion fordismissal will now bereheard. 

Samuel Yannon worked on microwave relay equipmeut at 
the Empire State Building for 15 years before being trans- 
ferred to another site in 1968. The phone comphny forced 
him to retire in 1971 for medical reasons. Yannon died in 
1974. 
Mrs. Yannon's New York State workers compensation 

case was the first to present "substantial evidence to estah- 
lish the necessary causal relationship" between exposure to 
microwave radiation and occupational disease ending in 
death. The cumnt product liability case, however, will be 
much more difficult to win. Should RCA's motion for dis- 
missal be denied, Mrs. Yannon must then prove that her 
husband's condition was causally linked to radiation expo- 
sure and that RCA, as the manufacturer of the equipment he 
workedon, was at fault. 

In an April 30 decision, the Appellate Division of the 
New York State Supreme Court, Second Department, in 
Brooklyn reversed a July 1982 ruling by Supreme Court 
Judge Richard Goldberg which granted RCA's motion for 
dismissal based on the statute of limitations (see MWN, 
July/August 1982). A new hearing on the motion will be 
scheduled before the Supreme Court, Richmond County, for 
some time this year. 

The key issue in this pre-trial action is whether Samuel 
Yannon was mentally capable of filing suit in 1968, the last 
year of his exposure to radiation. RCA maintains he was 
legally sane, and that therefore the statute of limitations had 
expired before Mrs. Yannon filed suit in 1976. Mrs. Yannon 
claims that by 1968 her husband was suffering from 
"chronic brain syndrome" caused by radiation exposure 
which left him incapable of managing his own affairs or 
defending his legal rights (see MWN, April 1982). 

Brian Shoot, one of the attorneys representing Mrs. Yan- 
non, told Microwave News that she has a good chance of 
defeating RCA's motion at the next hearing. The appellate 
court ruling will allow Mrs. Yannon to submit important 
evidence which was disallowed by Judge Goldberg. Shoot 
is a member of the New York City law firm of Schneider, 
Kleinick and Weitz, which was hired by Mrs. Yannou's 
personal attorney, David Paufly, to handle the appeal and to 
act as trial counsel. 

RCA refused to comment on the case. 

MICRO WAVE-NEWS Jrmel984 



Mom-Union Fractures: 
PEMFs Ine~ect ive?  

Preliminary results from the first double-blind study of 
the efficacy of pulsed electromagnetic fields @ E m s )  for 
the treatment of non-union bone fractures indicates that im- 
mobilization without weightbearing may be more effective 
than PEMF therapy. 

In the May 5 issue of Lancet, a team led by Dr. A.T. 
Barker of Sheffield University in England reports interim 
results on their study of tibial fractures that suggest that 
"conservative management of non-union is effective and 
this may explain much of the success attributed to pulsed 
magnetic field therapy." Consewative management in- 
volves stopping all movement and not placing any weight 
on the fracture. 

The number of patients treated was small: nine received 
PEMF treatment, with seven controls. The fractures of five 
of the nine who had active coils had united at the end of 24 
weeks, while five of the seven controls had also healed. All 
those participating in the study had fractures that were at 
least a yearold. 

~ne -~a t i en t  in the control group had been injured I 1  yeas 
before the trial; his fracture was unitedafter 24 weeks. 

Those who wore active coils received 5 millisecond 

SHORT COURSES 
July 9-12: Antenna Syslems for Radar, Communiedons and Avionics, 
Las Angelcs, CA. Fee: $895. Contact: Continuing Education Institute, 
10889 Wtlshire Blvd.. Las Aneeler. CA 90024. (2131 8249545. Reoeated . .  . 
July35AugustZ: &nbomu&, MA. 
July 1620: Micmvave Antenna Mem~r~rnents,  Atlanta, GA. Fee: $800. 
Contact: Dept. of Continuing Education, Georgia Institute of Technology, 
Atlanta, GA 30332. (401)8962400. 
July 17-18: Rodor Principles for the Nan-Specinlist, Washington, DC. 
Fee: $625. Contact: George Harrison, Continuing Engineering Iiducation, 
Genrge Washington University (GWU). Washington. DC 2 M 2 .  (800) 
424-9773. or(202)67&6106in DC. 
July 17-19: Advonrrr in Magnetic Rrronaner Imaging, Andoter, MA. 
Fcc: $655. Contm: Dick Mumy. Inrurutc for Gnphir Communlcallon. 
375CommunwcdlhA%e.. Boslon. M.402115. (617) 267-W?5. 

July 17-22: Grounding & Shielding, Boulder. a). Fee: $815. Optional 
fourth day for $235. Contact: Don White Consulmts, loc. (DWCI), SIar 
Route 625, PO Box D. Gainesvillc. VA 22065, (703) 347-0030. Repeated 
August 14-17: Omwa, Canada; September 18-21: San Diego. CA: 
October23-26: Atlanta, GA. 
July 31-August 3: Antenno Theory andDcsign, MyRle Bench, SC. Fee: 
$645. Contact: Ann Beeban ,  Soulheastern Center far Electrical Engioeer- 
ing Education (SCEEE), Central Florida Fecilily, 11th '& Massachuxt& 
Ave.,St. Cloud, FL32769. (305) 892-6146, 

August 610: Non-Ioniring Radiations: Biophysical ond Biol~gicd 
Basis, Applicorionr and Hazards in Medicine and Indudry, Cambridge, 
MA. Fee: $950. Contact: Office of Summer Session, Rmm El9-356, MIT, 
Cambridge. M.402139. 
August 7-9: Grounding & Interjerence Contml in Buildings and 
EkchicnllEIectmnic Focilih'es, Philadelphia, PA. Fee: $785. Contact: 
DWCI. seeJuly 17 nbave. 
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pulses with a peak field of 1.5 millitesla, repeated at 15 Hz 
for approximately 12-16 hours a day for 24 weeks. Although 
the authors do not specify that they used Electro-Biology, 
Inc.'s coils, they credit the signal to Dr. C.A.L. Bassett, 
one of the company's founders. 

The English researchers cite a number of possible expla- 
nations for their results, which they call unexpected: "high 
efficacy of long-term immobilization of the limb and 
avoidance of weightbearing, the placebo effect of the pa- 
tients 'treating' themselves for extended periods each day, 
the limits on patient activity during waking hours caused by 
being connecfed to the machine with a cable appmximately 
two meters long, the additional attention they kceived on 
their frequent visits to the clinic or any combination of the 
above. " 

Barker and his co-authors, Drs. R.A. Dixon, W.J.W. 
Sharrard and M.L. Sutcliife, reported these "early" or 
interim results because only a small number of patients had 
come to their clinic. They recommend a multi-center study 
beundertaken with about 150patients. 

The researchers conclude, "Although long-term im- 
mobilization and conservative management is not common 
practice at present.. .it appears.. .that conservative manage- 
ment of non-union should be reappraised as a treatment of 
choice.. . " (conrinuedonp.6) 

August 61-17: Antennas and Arrays, OUawa, Canada. Fee: $875. Con- 
tact: GWU, see July 17 above. Repeated Ociober 22-26: Washington. 
DC. 
August 14-15: EM1  Dingmstics & Fixes. Virginia Beach. VA. Fee: 
$635. Contact: DWCI. seeluly 17above. 
August 21-24: EMC Enginrrring, San Mateo. CA. Fee. $770 (3 day,); 
$955 (4 days). ConIact: Wilh Webb. Center far Pmfcrsiond Advance- 
mcnl. PO Bar 964. h s t  Bmnsuick. NI 08816. (201) 249-1400, Rcpeulcd 
Sepbmber24-27: East Bmnsw~ek. NJ. 
hgust27-28: Grounding, Bonding& Shielding, Washingfan, DC. Fee: 
$625. Contact: GWU, seeJuly 17abovc. 
August 27-29: Ekchomagnrtic Puke and Its Effects on Systems, San 
Dicgo. CA. Fee: $695. Contact: GWU, see July 17 above. RepeatedNe 
vemher 1921: Washington. DC. 
September 1511: EM1  Tem.ng Workshop: Camnumid, Philadelphia, 
PA. Fee: $595. Contm: Michele Ekes. R&B Enterprises. 20ClipperRd., 
West Conshohocken. PA 19428, (215) 829-1965. Repeated October 
29-30. 
September 1514: E M C  Design & Memurrmcru for Control of EMI ,  
Philadelphia, PA. F*: $995. Contact: DWCI. seeJuly 17abovc. 
September 17-21: Modern Rodor Technology and Applicationr, Los 
Angelcs, CA. Fee: 5895. CoaIact: UCLA Extension, 6266 Boclvr Hall. 
UCLA. LasAngeles.CA90024. (213)825-1295. 
Seplsmber 17-21: Microvovr Syrlmrr Planning, Wahingtan, DC. Fee: 
S875.Contun:GW,sueJuly 17nbate. 
September 20-21: EM1  Testing Workshop: Military, Philadelphia, PA. 
Fee: $595. Contact: R&B, sccSeptunberl0above. 
September24-25: Grounding, Bonding & Shielding, Chicago, IL. Fee: 
$495. Contact: R&B. see September 10 above. Repenred October 9-10: 
Boston. MA;November 13-14; Washington, DC. 
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HIGHLIGHTS 
Immunity and ANS C63 
Comminees: Progress Reports 

The work of the American National Standards Institute's 
(ANSI) Ad Hoc Committee on Public Law 97-259 has en- 
tered a new phase. The committee, which is developing 
voluntary standards to enhance the immunity of bome elec- 
tronic equipment, is now attempting to define the relation- 
ship between given levels of immunity and the resulhng 
volume of consumer complaints. 

According to committee chairman Don Heirman of 
AT&T Information Systems Labs, one of the next objec- 
tives of the committee is to come up with "protection dis- 
tances" for TVs and VCRs hom sources of interference. In 
this way, it is possible to suggest configurations that will 
reduce unacceptable RFI. This task, Heirman says, is very 
complex and will be difficult. 

In an April 27 status report, Heirman notes that a draft 
standard on conducted (via the antenna) immunity of TV 
receivers in the 535 kHz30 MHz frequency range has been 
circulated among members of the Electronic Industries As- 
sociation's @A) Consumer Electronics Group. EIA Bulle- 
tin No.10 received general approval except from the Ameri- 
can Radio Relay League (ARRL). ARRL wants to build in 
more protection from amateur radios. 

Manufacturers are continuing their testing to determine 
the radiated immunity of TVs and VCRs. Preliminary data 
indicate that a target of 3 Vim is still out of reach, and some 
manufacturers are asking if the 3 Vim level is too strict. 

An immunity level of 1 Vim may be sufficient to deal 
with CB radio radiofrequency interference (RFI). This prob- 
lem area is diminishing because of the decreased use of 
CBs, improved TV receiver design and increased use of 
cable TV. The 1 Vim level may not take care of RFI from 
amateur radios, however. The question of immunity from 
signals above 30 MHz must still be addressed. 

As the work on TVs and VCRs continues, a new working 
group on cordless telephones has been set up within the ad 
hoc committee under the chairmanship of Peter Bennett of 
EIA. The group's fmt order of business is to determine 
whether an electromagnetic compatibility (EMC) problem 
exists and, if so, bow it should be approached. Interference 
to bome security devices will be taken up later. 

One of the objectives of the ANSI committee is to devise 
voluntary standards to reduce the number of interference 
complaints from consumers so that the Federal Communica- 
tions Commission (FCC) can comply with the Communica- 
tions Amendments Act of 1982 (PL 97-259) without setting 
mandatory standards (see MWN, October 1982 and May 
1983). To make sure that the needs of the FCC are beimg met 
by,the ANSI committee, an executive steering committee 
has been established. Its members are Don Heirman. Harold 
Gauper of General Electric, Dr. Ralph Showers of the Uni- 
versity of Pennsylvania and E.N. Skomal of the Aerospace 
Gorp. 

The next meeting of the ad hoc committee is scheduled 
for June 12 in Washington, DC. 

ANS C63 
The American National Standards Committee (ANS) C63 

Committee met in San Antonio, TX, on April 27 and offi- 
cially changed its name to the C63 Committee on Elec- 
tromagnetic Compatibility (instead of Committee on 
Radio-Electrical Coordination). The committee also rede- 
fined its scope: 

Development of definitions and methods of measure- 
ment of electromagnetic noise and signal strengths 
(radiated and conducted), determination of levels of 
signal strength and levels of unwanted sources, limit- 
ing ratio of noise andlor unwanted sources to signal 
and development of methods of control of, and guide- 
lines for, influence, coupling and immunity. Nore: 
Where subjects dealt with overlap those of other na- 
tional committees, appropriate liaison will be estab- 
lished. 
Work is continuing on the revision of C63sfandards. A 

vote on amending C63.4-1981 on measurement methods to 
include open area test sites was generally positive, but a 
number of semantic and technical problems remain unresol- 
ved. A task group under the chairmanship of Edwin 
Bronaugh of Electro-Metrics will tackle these details. 

Within subcommittee 1 of C63, A1 Smith, Jr., of IBM bas 
completed the first draft of a two-part report on medical 
device EMC. Part I on emissions covers medical diathermy 
and ultrasound therapy equipment; Part I1 on immunity 
covers cardiac pacemakers, electroencephalographs (EEG) 
and electromyographs (EMG). 

Meanwhile, Howard Bassen, of the Food and Drug Ad- 
ministration's (FDA) Center for Devices and Radiological 
Health, will no longer lead efforts to develop susceptibility 
limits for medical devices within C63. In a telephone inter- 
view, Bassen explained that there had been little support for 
past FDA work on medical device EMC and there was in- 
sufficent evidence that this area was a priority compared to 
other medical device problems. 

The next meeting of the C63 Committee is tentatively 
scheduled for September in Washington, DC. 

Bigger FV85 Research Budgets 
at EPA and DOE 

Both the Environmental Protection Agency (EPA) and the 
Department of Energy (DOE) are requesting bigger budgets 
for their non-ionizing radiation research programs for fiscal 
year 1985 (FY85). Given the significant cuts in recent DOE 
budgets and the protracted battle to save EPA's entire 
radiofrequency and microwave (RFIMW) bioeffects pro- 
gram last year (see MWN, June 1983), the modest increases 
in the current proposals are encouraging for researchers in 
this field. 

EPA 
At EPA's Experimental Biology Division in Research 

%angle Park, NC, Acting Director Dr. Joe Elder reports, 
"We're back and we expect to have our program continuing 
over the next few years." If approved, the new budget will 
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maintain the extra-mural research program at $1 million but 
increase the in-house appropriation to $897,700, a 
$335,500 increase over FY84. The million dollars available 
for extra-mural contracts is triple the FY83 level. 

Some of the additional funds will support new research 
on extremely low frequency (ELF) radiation, as work in 
other pacts of the spectrum is extended. In its request to 
Congress, EF'A noted that, "Presently, only continuous 
wave radiation (as averaged over the whole body) can be 
addressed in the [RFIMW exposure] guidance," and cited 
the need for more work in the following areas: (1) peak 
power, intermittent, partial body, lifetime exposures, wave 
modulation and non-uniform energy absorption; (2) central 
nervous system effects at extremely low exposure levels; 
and (3) frequencies outside the range of the RFIMW guide- 
lines - especially ELF radiation. 

Summing up, EF'A reported that in 1985 it plans to evalu- 
ate the need for regulating exposbres to radiation outside the 
RF/MW band and increase RFIMW research on "neurolog- 
ical effects, long-term low-level exposure and dose/ 
extrapolation modeling. " 

DOE 
DOE has requested $3.7 million for its electric field ef- 

fects program within the Electric Energy Systems Division 
for FY85, an increase of $700,000 over this year's budget. 
The bulk of the DOE-funded research examines the health 

CONFERENCES - 

July 2-6: 1984 Nuclcnr EMP Meeting, Baltimore Hiltan Holel. Balti- 
mom, MD. Contact: Dr. Anhur Sindoris. Harry Diamond Labs, 2800 
PowdcrMillRd., Adelphi, MD20783. 
July 2-6: 4th 1nI r rndod Symposium on Hyprrthennie Oncology, 
Aarhus, Denmd. Con*. Dr. lens Overgaard, institute of Crmea Re- 
r e d .  Rndiumstationen. DK-8000Aarhus C, Denmark. 

July 9-12: 9fh Annual Confsmncr of Ihc Auslrolinn Radioh'on Pmfec- 
fion Society, Darwin. Auswlin. Contact: Ian Prince, UGPO Box 1701. 
Darwin. NT5794, Ausualia. 
Julv 15-19: O h  Annual BioclecImmonnetics Socirrv Mcctinn, Omni 
ht&mtional Hotel, Atlanta, GA. Con&? BEMS, i ~ d  s:, Gaith- 
enburg, MD20878. (301)948-5530. 
July 15-20: IEEE Power Engineering Society: 1984 Summer Meeting, 
Washington Plaza, Seaftle, WA. Confacl: lafk Richardson, Puget Sound 
Power & Light Co., 10608 NE Fourth St., Bellcvuc, WA. 98008, (206) 
453-6800. 
July 22-25: Zlsl Annuol Confe~ncr on NucLor and Space Rndinfion 
Effccls, Bmadmwr H w l ,  Colorado Springs. CO; follow4 by July 
2627: 1984 Hnrdcncd EIrcImnics and Rodinfion T~chnolonv (HEART) ~ - 

Comjtwncr, Fort Canon Amy Ba&. Colondo Springs, cd -&nwl  f i r  
both mcetiags: B.D. Shnfcr. Division 2115. Sandia National L b s ,  / \I-  
huquerquc, NM 87185, (505)84&0629 

July 29-August 4: 8th Infemorional Biophysics Congress, Bristal, En- 
gland. Contact: Meon Conferences Services, Pemfield, Hampshire GU32 
31N. England. (0730)66561. 
July 30-August 3: Gordon Conference on Bio.&c:mchemisfry, lilton 
Schwl, Tdton. NH. Contact Dr. Alexaoder Cmickshd ,  Gordon Re- 
warch Center, University of R i d e  Island. Kingston. XU 02881. (401) 
783-4011. 
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and environmental effects of power line (ELF) radiation. 
Division Director Dr. Ray Dunlap reports that part of the 
increase will be used to evaluate whether a new program on 
magnetic fields is needed. 

More funds will also be available fur a "low-level" pro- 
gram on the effects of ions from DC power lines. A DOE 
staffer estimates that the current budget for this program is 
about $300,000. 

Although the proposed boost in funds for the Electric 
Energy Systems Division suggests a stronger commitment 
to ELF health effects research, the overall DOE budget 
shows that much of the proposed increase is the result of 
consolidntion rather than real growth. Specifically, the ELF 
research program at the Office of Health and Environmental 
Research, which received $1 million in FY82 and $400,000 
in FY83, was zeroed out in FY84 and will not be refunded. 

The office's Martin Minthom told Microwave News that 
"our budget has been under strong pressure for several 
years and some things just had to be cut." He said some of 
the work initially funded by Health and Environmental Re- 
search would be picked up by the Elechic Energy Systems 
Division, which operates out of a different part of DOE. 

A status report on DOE-funded research might be pre- 
pared later this year. In a telephone interview, Dunlap noted 
that he would l i e  to write a brief overview of power line 
radiation research in addition to the abstracts from the de- 
partment's annual contractors review meeting. 

~- ~ - ~~~~ 

August 13-14: Indusrrinl Applicafi0ns of Compulrd Tomogmp.hy and 
NMR langing, Hecla island. Manilob~. Canada. Contacl: Optical Society 
of America. 1816 I c f f e ~ n  Place, NW, Washington. DC 20036. (202) 
223-8130. 
August 1423: Ekrrmmgnrtic Waves and Neumkhaviord Function: 
A Workshop. Corwndank. Belgium. Cnnlact: Dr R~chordLovely. Batvllc 
PaciRcNWLsbs. FQBor999. Richland. WA99352. (509)375-2269 
Augurt 20-24: Conference on Precision Eleclrornognclic Men- 
summe&, Delft, Ncfherlandri. Contact: Mrs. 1.1. Smits, Dcpamnenr of 
Elecuical Engincqing, Delft University of Technology. FQ Box 5031.' 
2600GA Delft, Nefherlnnds. 31-15-781736. 
August 27-30: O p n  Symposium on Intemction of E&cIm1~8nrIic 
Fieldr wilh Biological S~stcms. Florence, Italy. (The symposium will be 
held as part of fhe URSl Assembly, see August~28 below.) Contacr: Dr. 
Elliot Postow, Naval Medical R&Ll Command, Bldg. 142. National Navy 
Medical Center, &the&, MD20814, (202)295-1140. 
Augurt 2Wephmber 5: Zlsl Cmrml ArrcmMy oj lhe infemathal 
Union of R& Science (URSIJ, Florence, Italy. Contact: Professor A.M. 
Scheggi, IstiNto Ricerca Oode Elemmap t i che  (IROE), Consiglio 
Nazionale dclle Ricerche, Via Paaciatichi 64. 50127 Flomncc. Italy. (55) 
4378512. 
SEpfDinber 10-13: 14th Eliumfxan Micmwovr Cof1j8wncs, Liege, Bel- 
gium. Conuct: Microwave Exhibitions & Publisbcrs, Cwvcr  House. 43 
Dudley Rd.,lhnbridgc Wells. KentTNi ILE, England. 
Sq8hrnb.r 17-19: 19fh A n n d  Micmwave Power Symposium, Min- 
neapolis Plaza Hotel. Minocapolir. MN., Contact: IMPI. Suite 520. 301 
Maplo Avc. West. Vienna. VA 22180. (703) 281-1515. 
S.ohmb.r 17-19: 37Ih Annual Conference om Enpinrcrinn in Mcdi- .~~~ ~~~~ 

cinrmdBidogy, Los Angeles Hiltan, -hs Angeles, ~ j \ .  ~oni;t: Patricia 
Homer, ABiance for Engioaring in Mcdicioc and Biology, Suile 402. 
4405Easl-Wwt Hwy.. kthcsda. MD20814. (301) 657-4142. 



EXCERPTS 
FDA Guide for Measurement Devices 

The Faxi and Drug Administration (FDA) has published description of appropriate measurement techniques and ap- 
a useful guide to the array of non-ionizing radiation mea- plicable standards or safety guidelines. 
surement devices now on the market. The report, developed The equipment specifications were provided by the man- 
by the Conference of Radiation Control Program Directors' ufacturers and were not verified by FDA or NBS. Athey 
Subcommittee G-3 on Non-Ionizing Radiation, lists the said product testing will continue to be done on a case by 
specifications for almost all commercially available instrn- case basis only. 
ments for measuring extremely low frequency, radiofre- The publication's tables for devices measuring extremely 
quency and microwave radiation, and ultrasound. low frequency radiation and RFMW radiation, and its list 

The guide was assembled specifically for state and local matching specific pmducts with the meters that are most 
radiation conhul officers by staffers at the FDA's Center for suitable for measuring their emissions are reprinted below. 
Devices and Radiological Health and the Elecmsystems A separate list is provided for microwave oven survey in- 
Division of the National Bureau of Stnndards (NBS). strnments. The authors have excluded several inexpensive 

According to the center's Dr. Whit Athey, who headed Oess than $50) devices for checking microwave oven emis- 
this joint effort, the report was kept as simple and straight- sions because "there are serious questions" about whether 
forward as possible in order to be of the most use to local they work. 
authorities. References are provided for thoseneeding more Copies of Instrumentation for Non-Ionizing Radiation 
detailed information. Measurement, FDA 84-8222, January 1984, are available 

In addition to listing instlument specifications, the au- for $2.00 from the Government Printing Office, Washing- 
thors characterize each type of radiation and provide a brief ton, DC 20402; Order No. 017-015-00220-9. 

I 
1 instruments CurrenUy Used in Microwave Oven instruments Capable of Measuring Emissions 

Manufacturers' Compliance TesUng Programs from SpecHic Products 

Llizablc for icllins 911 MHz rial h o r t . x  M a t h m  - - - - - l,Z,~,16.1~,~~,Z0.2~,- - - <,S,2Z,23,31, 
>> ,?4 ,25 ,26 ,35 ,37  31.11 

50160 Hertz instruments R S ,  - - - - - - - - - 1.2,1.16.11.1P.10 - - - - 1 ,1 .22 .21 .12 .  
21.?1.21.26.15.17 11.34 

E-Arld H-iicld 
M.wI."ur.r,l"l~m"l rv,, Y a k  Full Yllr PliC. Viho M w I q  Rmilvlr - - - - Ullr Ml-a b. - - - - 71.12 1me-S.ts 

Cleclrurn *n.b,zer v r o h l .  ,hi.lhd 
Umm er EMC recdvcs, 6 ,  im. md s p r -  

H&l 2JOA-l 1110121 kV/m N/A $595 7 . 2 0  t- a"ahrsr. 
rur .--8-. .. . - . . . . . . . . . 

r1aCt.h meld Meis. Cn. 
"&I 111 / / , /  .01/.01/.1/.1/ 11200 *ti= Radar - - - - - - - - - 10.1s.17.111. - - - - - - - Iht Rwir.,, 

1D0/1000/1OW/ ?/3/10/30/?00/ 1'1.21).10.11 
100(10/100001 100/11100 
10(1000 vlm * i c r m r  ,*,",rim *,arm,/ - - 111.11.11.18 - - - - - - - MI Rmuirrd 

b r  M c r r  19.20.30.31 

Uobllc and tlunl 1Cld - - - - - 1'.2..>..10'.11'. - - - - 1'.1'.22.21.12. 
DC Eiecfric Field Meters ~ ~ ~ ~ ~ ~ i ~ ~ ,  16..ll..lll..1P..lD. 11.11 

21'.2>.Z1.11'.26'. 
U.nutaiturcr M&l lull  Y a k  Prke 10'.11'.37' 

I T I ~ l d r  nrld M u s u r a m l  Cn. 112. 10/30/100/300~ SODO M i c r w l r  w n ,  - - - - - - - 1% slrtim on or" - - - MI R q u i r d  
.Rlguirss U a k l  i l l  AC lield 111(111/>000/1001)0/ / n l l c m n l l J  
mxer. 30000/100(100/ 

,ooo,,o vim ,3 I .Pa.,,., , r q l r n q  mrr..c. I 
1 U m r o .  Cl6rlrmic$, L C .  211 .1/.2/.5/1/Ui/ 11010 

10 LV/m, It, 
All tables reprinted from: Instruments for Non- 

1 4 s ~  I M ~ I  211 . 21 11010 Ionizing Rudiation Measurement, FDA 84-8222, 
TIDL. LC. 151 L)~BI,.I. lo stoil L V I ~  16% January 1984. Data provided by the manufacturers. 

I (Based on Manuleclurers' Data) I I I 

8 MICRO WAVE NEWSJune I984 





UPDATES 
- - - - - -  - 

BlOLOGlCAL EFFECTS 
Adey to Head ELF Panel ... The National Council on Radi- 
ation Protechon and Measurements (NCRP) has chosen Dr. 
Ross Adey, the associate chief of staff for R&D at the VA 
Hospital m Loma Linda, CA, to head its new study panel on 
the hioeffects of ELFradiation. Scientific Committee No.79 
is being set up under a $150,000, three-year contract from 
EPA (see MWN, December 1983). Adey has presented 
NCRP's Board of Directors with a list of 10-12 proposed 
panel members. According to NCRP Executive Director 
Roger Ney, the board will make its selections at or before its 
next - meeting on July 21. 
Threshold for Fetotoxicity ...Dr. Ezra Berman and Her- 
shell Carter of EPA's Experimental Biology Division in Re- 
search Triangle Park, NC, have identified a possible thresh- 
old for the effects of 2450 MHz CW microwaves on preg- 
nant rats. In a paper published in the March Health Physics, 
they report that female rats exposed to power levels of 40 
mW/cmz for 100 minutes daily on the sixth through 15th day 
of gestation (SAR=6.0 WKg), had no significant differ- 
ences in the number of live or abnormal b i i s  as compared 
to coutrols, but that the mean fetal body weight was 
~ i ~ c a n t l y  lower. When they grouped these new data with 
those from past teratological studies, Berman and Carter 
discerned a possible threshold: "The break from a no-effect 
level of SAR to one which causes a significant decrease in 
fetal weight is at approximately 6.0 W/Kg." They conclude 
that microwaves can induce a decrease in fetal body weight 
(fetotoxicity) without also causing defects or death (em- 
bryotoxicity) and that "body weight may be a better vari- 
able with which to delineate a threshold of detrimental fetal 
response to [radiofrequency radiation]." 
Resources. ..The second part of Eric Lerner's special report 
on electromagnetic fields appears in the May IEEE 
Spectrum. The 13-page article, which reviews low-level 
bioeffects, is based on a round table discussion held at Iast 
year's Bioelectromagnetics Society meeting.. . .In our 
JulyIAugust 1982 issue we reponed the upcoming publica- 
tion of a cumulative index for the hioeffects bibliographies 
compiled by FDA's Dr. Zory Glaser and published by the 
Navy, NIOSH and the Bioelectromagnetics Society since 
1971. Now, after a host of unforseeen delays, the index is 
finally available. In addition to author and subject indexes, 
the 285-page book includes a frequency and wavelength 
index. It is available for $25 from Julie Moore. & Asso- 
ciates, 6130 Camino Real, PO Box 5156, Riverside, CA 
92517. 

COMMUNICATIONS 
EPA Completes Honolulu Radiation Survey ... EPA has 
completed its survey of RF/MW radiation levels in Hon- 
olulu. HI, where for several years it has suspected that some 
exposures exceed 1 mWlcm2 (see MWN, April 1984). 
EPA's Richard Tell told Microwave News that no results 
will be made public until a report is submitted to the FCC. 
TeII would only say that "we found levels in the range we 

10 

- 

had anticipated" in some locations. Agency officials do not 
yet know how long it will take to complete the repon. The 
survey team -including Tell, two other staffers from EPA 
in Las Vegas, NV, and Robert Cleveland of the FCC- 
spent more than a week in Hawaii last month. Earlier this 
year, the commission asked EPA to take measurements and 
evaluate whether or not Honolulu broadcasters are creating 
potential radiation health hazards. 

COMPATIBIUN & INTERFERENCE 
Pacemakers a t  Substations...An interdisciplinary group 
from England.headed by Dr. G.S. Butrous of St. Bnah- 
olomew's Hospital in London has been investigating the 
effect of high intensity fields on implanted cardiac 
pacemakers. They review their findings in two recent pa- 
pers. In the November-December 1983 issue of PACE 
(Vo1.6, pp.1282-1292). they report that the field strengths 
necessary to affect pacemakers vary from unit to unit and 
from model to model. Units made by Telectronics were 
found to be the most sensitive; all others needed more than 5 
klrlm to alter their behavior. The fields did not change the 
units' programming. The authors stress that the general pub- 
lic is not at risk from umsmission line fields. In the second 
onner. anocarina in the November 1983 issue of the Brirish . * . 
Journal of I ~ ~ I I ~ R ~ U I  Medicine (Vo1.40, pp.462-465). they 
document two cases of interference among workers at elec- 
tric substations. They found that, "High intensity electric 
fields induced reversion to the interference mode [a fixed 
pulsing schedule], producing in one case competitive 
rhythm and in the other inappmpriate slow pacing which 
resulted in asymptomatic pauses of up to 2.5 [seconds]." 
The workers could be protected with a somewhat bulky 
"Faraday suit." The researchers also tested a new Med- 
mnic pacemaker with a special circuit that allows it to 
ignore interfering signals in fields of up to 20 kV/m (which 
induce body currents of greater than 300 uA). 
LlTV RFI ... On May 15, the Association of Maximum 
Service Telecasters (AMST) petitioned the FCC to protect 
existing. WI power television stations from possible inter- 
ference from low power television and translators (LPTV). 
The association, which is made up of some 250 TV hroad- 
casters, asked the commission to set a specific standard for 
determining when a LPTV station causes objectionable RFI 
to a full-service station and to extend the deadline for f&ng 
objections to successful LPTV applicants from 15 to 45 
days. AMST is located at 1735 DeSales St, NW, Washing- 
ton, IX! 20036, (202) 347-5412. 

GOVERNMENT 
Nominations for  FDA Committees...FDA is seeking 
nominations for a number of advisory committees to its 
Center for Devices and Radiological Health. The 
Radiologic Devices Panel, which reviews and evaluates 
data on the safety and efficacy of radiation emitting medical 
devices, is seeking two new members with expertise in 
diagnostic radiology, radiation therapy, hyperthermia or 
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NMR imaging. The Technical Electronic Product Radiation 
Safety Standards Committee (TEPRSSC), which advises 
FDA on the adequacy of emission standards from electronic 
products, has nine open slots: two from government agen- 
cies, four from industry and three from the general public. 
(TEPRSSC has been dormant for quite a while, and FDA 
notes that while it wants nominations, no appointments will 
be made until a meeting is scheduled.) You can nominate 
one or more persons for a four-year term. You can even 
nominate yourself. There is no deadline for nominations. 
For details, see the May 24 Federal Regisrer (49 FR 21991) 
or contact the center's Kay Levin at (301) 443-3516. - 

INTERNATIONAL 
WHO Completes ELF Report ... A joint World Health 
Organizationhntemational Radiation Protection Association 
(WHOnRPA) working group has finished its report on the 
biological effects of ELF radiation (WHO Technical Report 
No.35). The group, chaired by Dr. M.H. Repacholi of the 
Royal Adelaide Hospital in Adelaide, Australia, met for the 
last time in Geneva in March. The report has gone to the 
printers and will be published this fall. 
IRPA Guidelines ... IRPA's International Non-Ionizing 
Radiation Committee has published "Interim Guidelines on 
Limits of Expsosure to [RF] Electromagnetic Fields in the 
Fwquency Range from 100 kHz to 300 GHz" (see MWN 
March 1984) and "Interim Guidelines on Limits of Human 
Exposure to Airborne Ultrasound" in the April issue of 
Health Physics. 

LITIGATION 
Air WIG Contmllers Win Settlement ... Four product 
liability suits against the manufacturers of equipment pt an 
air traffic control center in Hilliard; FL, reached a surprising 
conclusion early this year: a publicly disclosed $160,000 
settlement from Raytheon. In claims filed in 1979 in the US 
District Court for the Middle District of Florida, Jackson- 
ville Division, four controllers maintained that they devel- 
oped cataracts as a result of workplace radiation exposure. 
Although makers of RFIMW equipment such as radar have 
settled similar suits out of court, the defendants in several 
prior cases have imposed gag orders on the terns of settle- 
ment (see MWN, December 1982 and January/February 
1983). Raytheon would not comment on the Hilliard case, 
and the plaintiffs' attorneys at the Jacksonville, FL, firm of 
Bedell, Dittmar, DeVault, Pillans and Gentry, do not seem 
to know why the settlement was allowed to be made public. 
According to John 'lbcker, who worked on the case with 
William Gentry, this could have been an oversight, "but 
who-knows?" In addition to the $160,000 settlement 
reached in January, the four men and a fifth worker at Hill- 
iard shared an earlier settlement of $60,000 from Rockwell 
International, Admiral and Collins Radio. Ophthalmologist 
Dr. Milton Znret was brought in by the plaintiffs and found 
that four of the men had cataracts and that a fifth had len- 
ticular and retinal damage. Zaret told Microwave News 

there was "ouerwhelming evidence" that radiation was part 
of the etiology. The plaintiffs have also filed workers' com- 
pensation claims with the Department of Labor which are 
still pending. The defendants in this case manufactured the 
radar scopes, radars, radio transmitters and other electronic 
equipment used in air traffic control and monitoring. 

MEDICAL APPLICATIONS 
Magnetic Fields from Diathermy Equipment ... Drs. 
Raymond Lau, of the Charing Cross Hospital in London, 
England, and P.B. Dunscombe. of the Manitoba Cancer 
Treatment and Research Foundation in Winnipeg, Canada. 
have sNdied the stray magnetic fields from a Siemens UI- 
tratherm 608 diathermy unit, which operates at 27.12 MHz. 
In a short note published in the April issue of Health 
Physics, they report that the stny fields depended on the 
unit's power setting, increased with the size of the capacitor 
plate and were significantly affected by the cables. 
NMR Assessment...The Office of Health Technology As- 
sessment (OHTA) has initiated a study of the safety, effi- 
cacy and usefulness of NMR imaging. Among the data 
sought by OHTA are how NMR compares with other diag- 
nostic techniques as well as any unique applications of 
NMR. OHTA will issue a report and a recommendation to 
assist the Health Care Financing Administration in setting 
Medicare coverage policy. All submissions are due by July 
30. For more information call (301) 443-4990 or see the 
May 1 Federal Regisrer (49 FR 18624). 

MEETINGS 
URSI Bineffects Symposium ... Fourteen countries will be 
represented on the program of URSI's Open Symposium on 
Interaction of Elecrromagneric Fields wirh Biological 
Srrucntres, to be held in Florence, Italy. Researchers from 
most European countries will attend, as will scientists from 
Japan and Argentina. No one from the Soviet Union will be 
coming, however. During the first three days, August 
27-29, 76 papers will be presented; on the 30th. there will 
be eight invited review papen on the bioeffects of ELF, RF, 
MW radiation and MM waves. See Conference Calendar for 
details. 
UK EMC ... The program for the 4th Inrernurional Confer- 
ence on Elecfromagneric Compatibilify, scheduled for Sep- 
tember 18-21 at the University of Surrey, UK, has been 
issued. Among the agenda items are papers by: R.J. Harry 
of the Home Office on "The Measurement of the Immunily 
of Handheld Radar Speedmeters;" B.T. Maloney of British 
Aerospace on "Spacecraft EMC Specifications - An 
Overview;" P.J. Keny of the Deparhnent of Trade and In- 
dustry on "Potential EMC Problems Arising from the Re- 
ception of DBS;" J.L. ter Haseborg and H. Trinks of the 
Technical University in Hamburg on "Pmblems Concerning 
EMF' and Lightning Protection of High Fquency Trans- 
mission Lines;" Frank Harlen of the UK's NRPB on "A 
Rationale of Microwave RF Exposure Standards;" R.A. 
Hobbs of the Royal Aircraft Establishment on "The Mea- 
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UPDATES 
surement of Field Strengths in the Vicinity of HF Transmit- 
ters;" R.J. Clowes of Plessey Electronic Systems Ltd., on 
"Computation of the Near Field of Aperture Antennae for 
Assessment of Hazards;" and J. Gannaway, also of Plessey, 
on "A Simple Method of Estimating Signal Levels from 
Distant Transmitters at VHF and Microwave Frequencies." 
For more information, contact: The Institution of Electronic 
and Radio Engineers, 99 Gower St., London WClE 6AZ, 
(01) 388-3071. 

MlUTARY SYSTEMS 
AWACS and Radar Radiation...What are the radiation 
Lsks to pilots who fly near an AWACS aircraft? This ques- 
tion was raised in a letter to Aviation Week, May 14. The 
editors replied that the AWACS radar would be turned off if 
other aircraft were flying nearby --even though the antenna 
might continue to rotate. Before responding, the editors of 
Aviation Week had consulted John Mitchell of the AF 
School of Aerospace Medicine. In a telephone herview 
with Microwave News. Mitchell said that the technicians 
inside the AWACS are shielded by the plane's fuselage. 
Mitchell said that a number of radiation surveys have been 
canied out to confirm this ... .In the wake of the radar acci- 
dent at Clear AF Station in Alaska, Mitchell is preparing a 
report on some 60 Air Force cases of over-exposure to non- 
ionizing radiation in his files. The report is not yet com- 
plete, but Mitchell will present a preview on July 17 at the 
Bioelectromagnetics Society meeting. 

POWER UNES 
Michigan Power L i e s  Report ... The Legislative Science 
Office of the Michigan State Legislature has published The 
Effects of Electromagnetic Fields Produced by High Volt- 
age Transmission Lines. The report was sponsored by Rep. 
Ken DeBeaussaert. For information, contact Bill Robinson, 
Office of Rep. DeBeaussaert, c/o State Capitol, Lansing, 
MI 48909. 
Virginia Legislature Plans Hearings ... The Virginia State 
Legislature has voted to hold hearings on power line health 
and safety issues. Senate Joint Resolution 26, sponsored by 
state senators Madison Marye and Virgil Goode, Jr., was 
approved this spring. The measure calls for "establishing a 
joint subcommittee to study the adequacy of present protec- 
tions afforded the citizens of Virginia when high voltage 
electrical transmission lines are constructed and main- 
tained." Marye expects to hold at least one public hearing in 
mid-summer. The seven-member subcommittee will report 
back to the legislature before the 1985 session. 

Kavet Leaves EPRI ... Dr. Rob Kavet is leaving the Electric 
Pover Research Institute (EPRI) in Palo Alto, CA, where 
he has been the program manager for health studies on AC 
and DC transmission lines, to join the Health Effects Insti- 
tute in Cambridge, MA. The institute, funded by EPA and 
the motor vehicles industry, investigates the potential health 
effects of tail pipe emissions. EPRI is in the process of 
recruiting a replacement for Kavet. 

-- 

STANDARDS 
Connecticut Adopts ANSI Limi ts... Comecticut has be- 
come the third state to adopt RFIMW radiation exposure 
guidelines for the general public. Legislators approved 
House Bill 5675 in early May, establishing the 1982 ANSI 
guidelines as the state standard (see MWN, April 1984). 
The measure does not apply to hand-held or mobile sources, 
consumer products, or scientific and medical equipment. 
~ccordin~;o  the fiscal impact statement a c c ~ m ~ & ~ i n g  the 
bill. the onlv aoorcciable cost of standard settine will be the , & A  

purlbase of about $lM),MK) worth of monitorinkuipment. 
Enforcement will occur on a complaint basis and "few vio- 
lations are anticipated." At its strictest level, ANSI sets a l 
mW/cm2 exposure limit for the 30-300 MHz band. New 
Jersey has already adopted the ANSI standard for the gen- 
eral public, while Massachusetts has chosen limits five 
times more stringent. 
EPA Biwffects Report Approved ... EPA's Scientific Ad- 
visory Board has given final approval to the Office of Re- 
search and Development's (ORD) report, Biological Effects 
of Radiofrequency Radiation. The lengthy document, pre- 
pared under the direction of ORD's Dr. Joe Elder, will serve 
as the basis for the guidance (see MWN, October 1983 and 
January/February 1984). The document could be printed as 
early as mid-July, though publication details were not avail- 
able at press time. A publication announcement will appear 
in an upcoming Federal Register. 

VDTs 
Rhode Island Study Commission ... Lawmakers in Rhode 
Island have set up a special panel to review VDT health 
risks and to report its findings to the legislature. The 13- 
member commission will include state representatives and 
senators, business and labor officials, and specialists from 
the state's Departments of Health and Labor. No limitations 
were placed on the scope of the panel's study. The study 
bill, H 7012 (Substitute A), was approved on May 8, as a 
compromise in place of a more extensive measure (see 
MWN, JanuaryIFebruary 1984). The Rhode Island and Pro- 
vidence Chambers of Commerce supported the substitute 
after opposing the original legislation, but several computer 
manufacturers, particularly IBM, strongly objected to the 
compromise. Appointments are expected soon to the study 
panel, which has until February 15, 1985 to complete its 
wok. 
Legislation ... The Illinois House of Representatives has 
convened a special subcommittee to consider House Bill 
2397, the state's only pending VDT measure. After holding 
a hearing on April 25 in Springfield, the subcommittee 
planned three more hearings: in Chicago, in Springfield and 
in a yet to be named location .... On March 16, Maryland's 
House Committee on Economic Matters unfavorably re- 
ported House Joint Resolution 47, a bill directing the state's 
Division of Labar and Industry to study the health effects of 
VDTs, draft occupational standards and report to the Gen- 
eral Assembly on its findings. 
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New Soviet Population Standard: 
10 u Wlcm * at MW Frequencies 

The Soviet Union has relaxed its standard for the exposure of the 
general population to radiofrequency and microwave (RFlMW) radia- 
tion. At microwave frequencies (300 MHz-30 GHz), the standard has 
doubled from 5 uW/cm2 to 10 uW/cm2. This new level is still as much 
as 500 times more stringent than the guidelines set by the American 
National Standards Institute (ANSI). 

At lower frequencies, the exposure standard is only a little weaker 
than the one adopted in 1978. For instance, for 30-300 MHz, the maxi- 
mum permissible limit was increased from 2 Vlm to 3 Vlm (see Table). 
For frequencies below 30 MHz, the exposure limits are given in terms 
of the electric field, without specifying a limit forthe magnetic field. 

The revised standard was set by a committee chaired by Professor 
M.G. Shandala, the director of the A.N. Marzeev Research Institute for 
General and Communal Hygiene in Kiev. A translation of the.standard 
appears on pp.2-5. 

In Section 1.4, it is stated that the standard covers frequencies up to 
300 GHz, but no limit is actually specified for 30-300 GHz. The 1978 
standard cites the same value for this band as for the 300 MHz-30 GHz 
band. 

Unlike U.S. and Western standards, the Soviet standard includes lim- 
its for certain types of pulsed radiation sources. 

The Soviet occupational standard is 100 uW/cm2 for hvo-hour expo- 
sures to radiation in the 300 MHz-300 GHz frequency band (see MWN. 
September 1983). O 

Maximum Permissible Levels (MPLs) 

Frequency 1978 1984 

30-300 kHz 20 V/m 25 V/m 
300 kHz3 MHz 10 V/m 15 V/m 

3-30 MHz 4 V/m 10 V/m 
30-300 MHz 2 V/m 3 V/m 

300 m - 3  G H ~  5 U W I C ~ ~  10 U W I C ~ ~  

3-30 G H ~  5 uW/cm2 10 uwtcm2 
30-300 GHz 5 uWlcmZ Not Specified 
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