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Canadian Childhood Leukemia Study:
No Magnetic Field or Wire Code Link
A major epidemiological study has found no association between child-

hood leukemia and exposure to electromagnetic fields (EMFs). There also
was no observed link between childhood leukemia and the presence of nearby
high-current electrical wiring.

“These results provide little support for a relation between power frequency
EMF exposure and risk of childhood leukemia,” concluded a team of Cana-
dian researchers led by Mary McBride in a paper that appeared in the May 1
issue of the American Journal of Epidemiology (AJE, 149, pp.831-842).

“Given the results of our study and those of the NCI, I think the balance of
the weight of evidence has definitely shifted towards a conclusion that, if there
is a risk, it is undetectable through epidemiological studies,” McBride told
Microwave News. She is with the Cancer Control Research Program at the
British Columbia Cancer Agency in Vancouver, Canada.

In July 1997, a National Cancer Institute (NCI) study found “little evi-
dence” that living near power lines is linked to childhood leukemia (see MWN,

Mobile Phone–Brain Tumor Risk
In the Limelight Again

Focus on Swedish and U.S. Epi Studies
Two studies have brought new attention to concerns about cellular phone

use and brain cancer. Both provide some evidence that cellular phone users are
more likely to develop brain cancer on the side of the head where they hold the
phone.

Neither study, however, found any overall increase in brain tumor risk.
The two studies touched off a flurry of news stories about mobile phones

and cancer in late May, and in the U.S. the subject got more prominent cover-
age than at any time since the 1993 controversy over the Reynard lawsuit (see
MWN, J/F93). An article in the May 22 Washington Post was picked up by
newspapers across the U.S.—the Boston Globe, the Los Angeles Times and
others—while the new research was featured in virtually every major newspa-
per in Britain (see p.2). Television coverage included reports by the BBC and
CNN, both on May 24, and stories are in the works at CBS News and ABC’s
news magazine, 20/20.

“Increased risk was found for both left- and right-side brain tumors,” writes
Dr. Lennart Hardell of the Örebro Medical Center in Örebro, Sweden, in a
paper that has been accepted for publication in the International Journal of
Oncology. It will be the first published research on mobile phone users and
cancer. “The results were based on low numbers, and must be interpreted with
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«Wireless Notes »

On May 24, the BBC showed that it was not immune to the
U.K. media’s love affair with the cell phone health controversy.
The influential and respected TV news magazine Panorama de-
voted an unprecedented 40 minutes of airtime to the issue in a
report titled “The Mobile Mystery.” The program highlighted
the latest epidemiological results from Sweden’s Dr. Lennart
Hardell and from the U.S.’ Joshua Muscat (see p.1). To drum
up interest, the BBC released some of their discoveries to the
newspapers, which rushed them into print the day of the broad-
cast. MOBILE PHONE RESEARCH ADDS TO SAFETY FEARS warned the
Times. The Express took a more conspiratorial tack: MOBILE
PHONE COVER-UP. The same day, the BBC Web site ran its own
promo for the show under the headline FEARS RAISED OVER MO-
BILE PHONES, but, later in the day, that headline had morphed into
MOBILE PHONE CANCER STUDY “FLAWED.” The change was
prompted by a statement from the National Radiological Protec-
tion Board (NRPB), the government’s official advisory group,
which argued that the Swedish study “lacks statistical precision
to draw conclusions on specific aspects of phone use and tumor
location”—largely because it was based on a small number of
cases. On the show itself, NRPB Director Dr. John Stather,
when pressed by Panorama’s Paul Kenyon, endorsed the idea
that manufacturers should tell consumers about potential radia-
tion exposures. Muscat himself did not appear on the show, but
Dr. George Carlo of WTR, which funded the study, detailed
Muscat’s results. Kenyon also cited the research by Drs. Henry
Lai and N.P. Singh showing DNA breaks following RF/MW
exposures. He asked Motorola spokesperson Norman Sandler
about his now-infamous “War-Gaming” memo, written in an-
ticipation of the release of the Lai-Singh DNA results (see MWN,
J/F97). “We have never attempted to put a corporate spin on the
science,” Sandler said. At the end of the program, Carlo said:
“The science that we have today clearly shows that this is not
black and white, that we have moved now into a gray area. That
suggests that there could be a problem that needs to be looked at
very, very carefully.” Kenyon then returned to Peter Harrison
of Nokia, who opined that mobile phones do not present a health
risk: “The scientific consensus is that there is no problem,” Har-
rison said. When Carlo was asked whether he agreed, he replied,
“At this stage, that is not a responsible position to take.”

««  »»
A week later, on June 2, the BBC reported that the Metropoli-
tan Police force in London was advised to limit the length of
mobile phone calls to five minutes due to health concerns. Staff
were told that, “There would be no harm in using an earpiece.”
Previously, on May 30, the Sunday Telegraph printed a copy of
a purchase order from the Ministry of Defense’s research agency
for 20 mobile phone shields from Microshield Industries in En-
field. The protective cases attenuate microwave exposures, ac-
cording to company literature. Microshield said that at least 20
more had been sold to the defense agency.

««  »»
The next major U.K. event will occur on June 15, when Phil
Willis, a Member of Parliament, sponsors a briefing on mobile

phone towers. The meeting, which is being organized by North-
ern Ireland Families Against Telecommunication Transmit-
ter Siting and the Friends of the Earth Scotland, will be held
in the House of Commons. Among the scheduled speakers are:
Drs. Gerard Hyland of the U.K.’s University of Warwick, Mi-
chael Kundi of Austria’s University of Vienna and Dr. Henry
Lai of the University of Washington, Seattle, as well as Libby
Kelley of the EMR Network and representatives from the U.K.’s
NRPB. Willis has been critical of the U.K. goverment’s tower-
siting policies (see MWN, J/F99).

««  »»
Motorola pays about $100,000 a year for antenna space on the
National Cathedral in Washington, according to Wired maga-
zine (February). Motorola’s Sandler confirmed that the cathe-
dral is a cell site, but did not confirm the dollar figure.

««  »»
The CTIA is planning to fund more research on wireless phone
health effects. In an April 26 letter to Dr. Elizabeth Jacobson of
the FDA, CTIA President Thomas Wheeler noted that the ef-
forts of CTIA-funded WTR were “nearing completion,” and af-
firmed “the industry’s commitment to fund appropriate research
following up on the work of WTR.” Emphasizing that U.S. re-
search must be coordinated with international efforts, such as
the WHO EMF project, Wheeler asked for the FDA’s guidance
on how to proceed. A CTIA representative had attended a meet-
ing with the FDA in March, at which WTR briefed federal agen-
cies on its research results (including the Muscat study), and
Wheeler expressed hope that the FDA and the CTIA could “con-
tinue the productive industry/agency relationship we have en-
joyed over the past years.” At press time, a CTIA spokesperson
had no comment on the FDA’s response, or on whether there
would be a role for WTR in any future CTIA-funded research.

««  »»
Representatives from mobile phone companies outnumbered
those from electric utilities by a two-to-one margin at the WHO
International EMF Project Research Coordination Commit-
tee meeting, held in Geneva on December 8. Of the approxi-
mately 65 attendees, some 18 were from telecom companies, in-
cluding British Telecom, Cable & Wireless, Ericsson, France
Telecom, Nokia and Optus. Motorola was best represented, with
four staffers at the one-day meeting. Jo-Anne Basile of the CTIA
and Dr. Gerd Friedrich of FGF were also there. Interestingly,
Americans were selected for all the key positions. At the sug-
gestion of Dr. Michael Repacholi, the head of the WHO EMF
project, Dr. Christopher Portier of the NIEHS was elected chair
of the committee, with Dr. Jon Klauenberg of the U.S. Air Force
as vice-chair. Two different working groups were set up: Dr.
Jack Sahl, a consultant formerly with Southern California Edi-
son, and Dr. Leeka Kheifets of EPRI were selected as chair and
rapporteur, respectively, of the Static and EMF Fields Group,
while Klauenberg and Dr. Russell Owen of the FDA were named
as chair and rapporteur of the RF Fields Group. The next meet-
ing of the committee is scheduled for November 26 (see p.18).
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Canada Panel: Nonthermal Effects Exist and Need Study;
Some Workplace Limits May Not Protect from Heating

An expert panel convened at the request of the Canadian gov-
ernment has concluded that radiofrequncy and microwave (RF/
MW) radiation can have biological effects without causing heat-
ing. It also found that the country’s current exposure standard
may not always protect workers—even against thermal effects.

Last fall, the federal agency Health Canada asked the Royal
Society of Canada (RSC) to examine RF/MW safety issues, with
a focus on cellular phones (see MWN, S/O98). It also requested
that the RSC evaluate Canada’s RF/MW standard, known as
Safety Code 6 (SC6), which Health Canada is now in the pro-
cess of revising (see box at right).

“There are documented biological effects of RF fields even
at low, nonthermal exposure levels, below SC6 limits,” stated
the RSC panel’s report, which was released on May 17. It cited
changes in the permeability of the blood-brain barrier, in cal-
cium regulation and in the activity of the growth enzyme ODC.

Cellular phone users may experience some of these nonther-
mal effects, the RSC panel found. But it concluded that, for two
reasons, SC6 should not be changed to take nonthermal bioeffects
into account.

First, the panel argued, the nonthermal effects demonstrated
to date have not been shown to harm human health. “There is no
evidence at this time of a health risk,” panel member Mary
McBride told Microwave News. Second, the causes of nonthermal
effects are poorly understood. “If you don’t know the mecha-
nisms for nonthermal RF effects, then you can’t set a limit to
avoid them,” said panel member Dr. Frank Prato in an interview.
“You don’t know which parameters to protect from.”

For thermal effects, the RSC panelists agreed that the limits
presently in SC6 give good protection for whole-body expo-
sure. Whole-body maximum SARs are 0.08 W/Kg for the gen-
eral public and 0.4 W/Kg for workers.

For partial-body exposures, the panel found that SC6 may
not always protect workers against heating, and called for strength-
ened limits for such exposures in the workplace.

SC6 currently allows workers’ partial-body exposures to be
as high as 8 W/Kg in the head, neck and trunk, and 20 W/Kg in
the extremities—with no time limit. “For a worker, this expo-
sure could be eight or more hours per day,” said Prato. This “cre-
ates a situation where thermal effects could occur even within
the limits of SC6,” the panel noted, and “may in some cases lead
to adverse health effects.” Prato commented that, “We think this
may be an issue for safety codes in other countries as well.”

The report contrasted the lax time limits for workers with the
strict time limits that apply when hospital patients are exposed
to high RF/MW levels for diagnosis by MRI, or for anticancer
therapy. For example, the report pointed out, in the U.S., patient
head exposure can also reach as high as 8 W/Kg—but only for a
maximum of five minutes.

In this context, the RSC panel expressed particular concern
about exposure of the eye, especially given its limited ability to
dissipate heat. “Because of the unique physiological character-
istics of the eye,” it wrote, “the panel recommends that a lower

exposure limit be established.” But the panel concluded that there
are not enough data to set a precise limit for eye exposures, and
therefore identifies research on ocular effects as a top priority.
As an “interim measure,” the report suggested, the general-pub-
lic limit for head exposure, 1.6 W/Kg, should also be applied to
eye exposure on the job.

It is unclear how widespread the effect of this interim pro-
posal might be—whether, for example, it would apply to work-
ers who use walkie-talkies on the job. “We thought that a real
estate agent using a cell phone probably would not fall within
SC6’s definition of an RF worker,” said panel chair Dr. Daniel

New Canada RF/MW Standard
Will Not Set Strict Eye Limit

Health Canada will not include a strict limit on eye ex-
posures from cellular phones and walkie-talkies in its revi-
sion of Safety Code 6 (SC6). The federal health agency has
abandoned a proposed eye exposure limit of 0.2 W/Kg for
the general public, which it had supported as recently as last
fall (see MWN, S/O98).

The new standard will be released this summer; officials
would not comment further on what it might contain. Last
year, manufacturers expressed concern that most walkie-
talkies would violate the proposed eye exposure rule, though
they said that virtually all cellular phones would comply.

“The latest draft of SC6 says that lower exposures are
desirable, but 0.2 W/Kg is not required,” said Dr. Art Than-
sandote of Health Canada’s Radiation Protection Bureau in
Ottawa. In an interview with Microwave News, Thansandote
cited the RSC’s report, which concluded that more research
is needed before definite conclusions can be drawn about
RF/MW ocular effects.

Thansandote noted that Health Canada is currently car-
rying out such research in collaboration with the Eye Insti-
tute at the University of Ottawa. “It’s a study with a corneal
construct, a model of the human cornea made from a cell
line of the human eye,” he explained. Thansandote said that
work on the exposure system is almost finished, and that
preliminary results should be available in about a year.

The RSC report proposes limiting workplace exposures
of the eye to 1.6 W/Kg as an interim measure, but Thansan-
dote would not comment on whether this will be included in
the new SC6.

When the revised version of SC6 is published this sum-
mer, it will take effect immediately, said Jeff Pender, a spokes-
person for Health Canada. “At some point after that, we’ll
hold consultations with stakeholders like workers, Industry
Canada and so on,” Pender told Microwave News, and those
meetings could lead to “some tinkering” with the new stan-
dard if it is warranted. The revision of SC6 began in 1993.

The new version of SC6 will be available on the Web at
<www.hc-sc.gc.ca/ehp/ehd/catalogue/rpb.htm>.
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Krewski. “It might be that only a small number of people would
be affected. But our charge was not to survey individual occupa-
tional exposures—it was to look at the limits in SC6.”

The report was silent on whether a separate eye exposure
limit for the general public may be desirable. Health Canada had
proposed limiting eye exposures to 0.2 W/Kg for the public, but
has now dropped that idea (see box on p.3).

On DNA damage, the report concluded that “most genotox-
icity studies conducted to date have been negative.” However, it
noted that the issue was “reopened” by the work of Drs. Henry
Lai and N.P. Singh: “In carefully conducted experiments they re-
port a dose-response for DNA breakage” at nonthermal levels
of exposure (see MWN, N/D94). The issue is unresolved, the
panel stated, since other labs have failed to reproduce these re-
sults, and it called for more research.

Similarly, the RSC panel cited Dr. Michael Repacholi’s find-
ing of a doubling of lymphoma among RF-exposed mice (see
MWN, M/J97) as “very interesting,” but not as a basis for any
firm conclusions until it is replicated elsewhere.

Cellular phone base stations have been a focus of public con-
cern (see p.15). But the RSC panel wrote that since mobile phone
towers expose the public only to very low field strengths, “nei-
ther biological nor adverse health effects are likely to occur.”

The report concluded with a wide-ranging proposal for re-
search on RF/MW safety, calling for “targeted research funds
[to] be made available for an extended period of five to ten years.”
But it is unclear whether such support will be forthcoming.

Jeff Pender, a spokesperson for Health Canada in Ottawa,
said that the agency does not yet have a formal response to the
RSC report, nor to its proposed research agenda.

A statement from the Canadian Wireless Telecommunica-
tions Association (CWTA), a service providers’ group based in
Ottawa, expressed general support for the RSC panel’s call for
more research. But CWTA President Roger Porier said in an
interview that the group has no plans to help fund any research
effort. “We would certainly look at any proposal,” said Porier.
“But we have always been reluctant to directly fund research,
because doing so is often perceived as trying to influence it.”

Porier pointed out that the wireless industry already pays the
Canadian government $140 million Canadian dollars (about
US$95 million) a year in fees for use of the broadcast spectrum.
“If the government considers research in this area to be a prior-
ity,” he commented, “even 10% of that money would make a
fairly substantial contribution.”

The members of the RSC Expert Panel on Radiofrequency Fields
were: Dr. Craig Byus, University of California, Riverside, U.S.; Dr. Barry
Glickman, University of Victoria, British Columbia; Dr. Daniel Krewski
(chair), University of Ottawa, Ontario; Dr. Gregory Lotz, National In-
stitute for Occupational Safety and Health, Cincinnati, U.S.; Dr.
Rosemonde Mandeville, Biophage Inc., Montreal, Quebec; Mary
McBride, University of British Columbia, Vancouver; Dr. Frank Prato,
University of Western Ontario, London, Ontario; Dr. Donald Weaver,
Queen’s University, Kingston, Ontario.

The RSC report, A Review of the Potential Health Risks of RF Fields
from Wireless Telecommunication Devices, is on the Web at <www.rsc.
ca>. Copies may be bought for C$15.00 from: RSC, 225 Metcalfe St.,
Ottawa, ON K2P 1P9, Canada, (613) 991-6999, Fax: (613) 991-6996.

New Zealand Drops “Flat”
RF/MW Limit; Australia in Limbo

Standard-setting bodies in Australia and in New Zealand have
abandoned their frequency-independent 200 µW/cm2 limit for
public exposures to RF/MW radiation, which was in effect in
both countries since 1990. Standards New Zealand has moved
to replace the “flat” standard with a new standard based on
ICNIRP’s less stringent exposure guidelines, while Standards
Australia has allowed the flat standard to lapse without reaching
consensus on a replacement.

TE/7, a committee jointly formed by Standards Australia and
Standards New Zealand, was responsible for developing new
rules. When a push to adopt ICNIRP-based limits failed last
year, TE/7 did reaffirm the flat standard, but only as an interim
measure, through March 5, 1999 (see MWN, M/J98).

On March 4, members of TE/7 voted 20-9 in favor of the
ICNIRP-based limits—short of the 80% support needed for
adoption. But on April 22, New Zealand’s TE/7 members sepa-
rately voted 7-1 to adopt the ICNIRP limits following some re-
visions, and Standards New Zealand issued them as NZS
2772.1:1999. A similar proposal failed to pass in Australia.

This spring, the Australian Communications Authority (ACA)
told Standards Australia that it would continue to use the old,
flat standard as the basis for its regulations, despite the fact that
TE/7 had allowed it to lapse. In February, the ACA had issued
new regulations that made the flat standard legally binding in
Australia.

Proponents of the ICNIRP-based standard include various
government agencies and radiation labs of both countries, as
well as their telecommunications industries. Those opposing the
standard include national labor organizations, consumers’ groups,
Australia’s Commonwealth Scientific Industrial Research Or-
ganization (CSIRO) and Australia’s National Occupational
Health and Safety Commission.

In 1998, opponents of an ICNIRP-based standard included
Australia’s two leading wireless carriers, Telstra and Optus, which
were concerned about negative public reaction to higher limits.
They have both since changed their position. “Telstra believes
that the ICNIRP guidelines should form the scientific basis for a
revised Australian RF standard,” Telstra’s Jack Rowley told Mi-
crowave News this May.

Speaking for the Australian Mobile Telecommunications
Association (AMTA), Dr. Ken Joyner of Motorola said that, “The
AMTA strongly supports international harmonization of techni-
cal standards in order to reduce costs and break down nontariff
barriers to trade.”

The  TE/7 process has been marked by controversy. Accord-
ing to Stewart Fist, an Australian journalist who has followed
the deliberations, there has been a “long and bitter fight.”

In TE/7’s March ballot, those opposing the proposed stan-
dard were required to submit detailed explanations of their votes,
while those favoring the proposal were not. Fist called the one-
sided requirement “an interesting new trend in making demo-
cratic decisions.”

After the ICNIRP-based standard failed to win adoption in
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March, Standards Australia and Standards New Zealand moved
to split TE/7 into two national groups to enable New Zealand to
adopt the ICNIRP limits, where they faced less opposition. Dr.
Ivan Beale of the University of Auckland in New Zealand, who
represented the public on TE/7, objected to this strategy as a
possible breach of the standards groups’ bylaws.

“I am fed up with this result after ten years of attending the
meetings,” Beale told Microwave News. Beale said that he has
resigned from TE/7 and has asked Dr. Neil Cherry of Lincoln
University in Canterbury, New Zealand, a longtime advocate of
strict exposure limits, to take his place (see MWN, M/A97).

The opposition Democratic Party in Australia’s Senate is pre-
paring to call for an investigation of the standard-setting pro-
cess, an aide to Senator Lyn Allison told Microwave News.

The flat standard’s exposure limits for frequencies from 10
MHz to 300 GHz were 200 µW/cm2 for the public and 1 mW/
cm2 for workers. The ICNIRP exposure limit for the public is
200 µW/cm2 from 10 MHz to 400 MHz, and increases with fre-
quency above 400 MHz to a maximum of 1 mW/cm2 at 2 GHz.
ICNIRP’s occupational limits are higher than those for the pub-
lic by a factor of five, and are similarly frequency-dependent.

TE/7 members in both countries who oppose the ICNIRP-
based standard consider the ICNIRP exposure limits to be inad-
equate because they do not protect against possible nonthermal
health effects. “While the potential risk to human health remains
unknown, it is advisable to set exposure limits as far below lev-
els known to cause adverse biological effects as is technically,
economically and socially feasible,” CSIRO’s Dr. John Hunter
told Standards Australia. “Increases in those compliance levels
are unwarranted and imprudent.”

These opponents are also dissatisfied with the standard’s lan-
guage endorsing precautionary measures. “What we now have
in the current draft standard is a ‘homeopathic’ dose of prudent
avoidance, which has been diluted to the extent that virtually
nothing is left of the original intent,” Australia’s Don Maisch, a
consultant based in Hobart, told Standards Australia.

Daniel Dwyer of Australia’s Communications, Electrical
Plumbing Union told Microwave News that he would have con-
sidered the ICNIRP limits if the precautionary language had been
stronger. But, he said, the proposed standard “was basically an
ultimatum to accept ICNIRP with a ‘feel-good’ precautionary
approach.”

The precautionary language is found in the standard’s fore-
word, which states that, in view of ongoing RF research, “Gen-
erally, it is...sensible in achieving service or process requirements
to minimize unnecessary or incidental RF exposure.”

The flat standard was initially adopted in Australia in 1985
(see MWN, M/A86) and renewed in 1990, when it was also
adopted in New Zealand (see MWN, J/F90). It originally included
an endorsement of the “ALARA” principle—that exposures be
kept “as low as reasonably achievable”—but TE/7 deleted that
wording in 1998, substituting milder language calling for pru-
dent avoidance.

The vote that allowed Standards New Zealand to adopt the
ICNIRP limits was cast by Roger Matthews of the City of Auck-
land, who represents local government. Matthews voted against
the proposal in March of this year, but in April he changed sides

following revisions that he believes tighten the standard’s com-
pliance rules and allow local officials to adopt precautionary
measures. Although he admits that he is “not happy with the
ICNIRP high frequency numbers,” Matthews told Microwave
News that he stands by his decision: “We now have a standard
that we can actually enforce in court if need be.”

IEEE Adopts Some Changes in
Standard for RF/MW Exposure

On April 16, the Institute of Electrical and Electronics Engi-
neers (IEEE) published a revised version of its exposure stan-
dard for fields of 3 kHz to 300 GHz—a key standard for RF/
MW radiation.

IEEE C95.1-1999 reflects changes proposed by the IEEE’s
Standards Coordinating Committee 28 (SCC-28) on Non-Ion-
izing Radiation Hazards last September, and approved by the
IEEE Standards Board at the end of 1998.

“The full revision of the 1991 standard will take a few more
years, but there were some changes that the committee felt should
be included now,” Ron Petersen, the secretary of SCC-28, told
Microwave News. The changes affect limits on induced and grasp-
ing-contact currents, definitions of radiated power and spatial
averaging and some measurement distances. The last major
changes were adopted by the IEEE in 1991 (see MWN, N/D91),
and the standard was reaffirmed in 1997 (see MWN, J/A97).

“The induced current limits were relaxed,” said Petersen, who
is with Lucent Technologies in Murray Hill, NJ. “But now they
also have a ceiling, so they can’t increase without bound any-
more.”

Induced currents no longer have to be measured if electric
field strength is below certain values. In addition, for the 100
kHz to 100 MHz frequency band, the induced current limit was
changed from a simple average over one second to the root-
mean-square over any six-minute interval. “For frequencies above
100 kHz, where specific absorption rates are important, it needed
to be changed,” Petersen said. For these higher frequencies, the
six-minute average is supplemented by a 500 mA ceiling on peak
exposures. Similar changes were made to the limits on grasp-
ing-contact currents.

For hand-held mobile phones, the term “radiated power” is
now explicitly defined as “the power radiated into free space in
the absence of any nearby objects.” (For cellular phones in the
U.S., for instance, the FCC limits radiated power to a maximum
of 0.6 W.) “When we polled the committee, we found we had
ten different definitions among ourselves,” Petersen explained.
“Everything from antenna input power, to the power radiated by
the antenna with the head present, without the head present and
so on. I was really surprised—I always thought I knew what
‘radiated power’ was.”

The standard formerly stated that measurements to check
compliance must be made at a distance of at least 20 cm from an
RF source. “The new standard says that for directly radiating
devices you can take measurements no closer than 5 cm, and for
objects that cause reflecting and scattering, no closer than 20 cm,”
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Two Studies Link Mobile Phone Use and Brain Cancer  (continued from p.1)

caution.” Hardell told Microwave News.
“I did a similar analysis, looking at where the tumor oc-

curred,” Joshua Muscat of the American Health Foundation in
New York City said in an interview. “There was a correlation
between the hand that holds the phone and tumor laterality—the
side of the brain where the tumor occurs.” But Muscat stressed
that there were “inconsistencies” in the data from his study, and
that his analysis was not yet complete.

Until more is known, Sweden’s Hardell is recommending
that mobile phone users practice “prudent avoidance” by taking
steps to reduce their exposure (see p.7). “Use a hands-free ear-
phone,” he said. “I always do.”

In normal use, the typical mobile phone antenna is positioned
just behind the ear; the areas of the brain closest to that spot are
the temporal and occipital lobes. Hardell found that cellular phone
users were two-and-a-half times more likely to develop tumors
in these lobes on the side of the head where the phone was nor-
mally held. This was true for both right- and left-side phone us-
ers. Hardell found no increased risk for the frontal or parietal
lobes, which are farther from the phone’s antenna.

Since cellular phone radiation does not penetrate very far
into the head, Hardell explained, tumor location may well be a
more sensitive indicator of a small increase in risk than the inci-
dence of cancer in the brain as a whole. “Based on our experi-
ence, it is necessary to have anatomical tumor localization” to
study this issue effectively, he said.

Muscat gave qualified support to this idea: “It could be that

you have a very localized exposure, and anything beyond a small
area is irrelevant.”

On the other hand, Muscat said, it is far from clear that mo-
bile phone radiation is the cause of any of the associations ob-
served in his study. Though his analysis is still unfinished, Mus-
cat said, he found that tumor location also appears to be linked
with the side of the head to which a traditional wired phone is
held. “The correlation is uneven,” said Muscat, but it raises the
possibility that the link may be to handedness rather than to the
use of mobile phones per se.

In the Hardell study, the overall odds of brain cancer were
about the same whether or not people had used a cellular phone.
How can this finding be reconciled with an increased risk of a
tumor near to where the phone is held? Hardell said that the
results on tumor location might be due to chance. Alternatively,
he said, there may be an increase in overall brain cancer risk, but
one that is too small to be detected easily in a study with such a
large margin of error. (None of the Swedish risks were statisti-
cally significant.)

The Swedish findings on tumor location were due almost
entirely to data from people who had used analog NMT (Nordic
Mobile Telephone) phones. “There are two ways you can dis-
cuss this,” said Hardell. “It might be because the analog phones
produce higher exposure”—three times higher than do digital
GSM phones, according to Hardell. “Or it might be because we
don’t have enough people or long enough exposures for the digital
phones.” Hardell’s paper states that “few subjects had used the
[digital] GSM system, and [for them] the tumor induction pe-
riod is still short since the digital system was introduced in the

The Hardell Study
The study by Dr. Lennart Hardell found that:

• The overall chance of developing brain cancer among mo-
bile phone users, as compared to nonusers, was essentially
the same (odds ratio = 0.98, with a confidence interval (CI)
of 0.66-1.41).
• Cellular phone users who held the phone on the right side
were 2.45 times more likely to develop a tumor in the tem-
poral or occipital lobes on the right side of the brain (CI=0.78-
7.76). For left-side phone users, such tumors were 2.40 times
more likely to occur on the left side (CI=0.52-10.9).
• Mobile phone users showed no increase in the risk of acous-
tic neurinoma, a benign tumor of a nerve that leads from the
brain to the inner ear.

Hardell’s study was based on 209 cases, diagnosed in
the areas around Uppsala (1994-96) and Stockholm (1995-
96), and 425 controls.

The Muscat Study
The study by Joshua Muscat found that mobile phone

users had:
• No overall increase in brain cancer.
• A higher risk of developing a tumor on the side of the cere-
bellum on which they held the phone. But such a risk was
also found for users of traditional wired phones.
• A statistically significant two- to threefold increase in the
risk of neuroepithelial tumors. There was no dose-response
relationship, however: In fact, the highest risk was among
people who spent less time on the phone.

Muscat’s research was based on 466 brain cancer cases
and 420 controls. Work on the study, which was funded by
WTR, began in 1996.

HIGHLIGHTS
said Petersen.

Dr. John Osepchuk, chair of SCC-28, said in an interview
that the American National Standards Institute is likely to adopt
the new IEEE standard sometime later this year.

“There are still some mistakes in it,” Petersen remarked. “For
instance, in the induced current limits for the general public, the
averaging time should have been changed to 30 minutes, but it
stayed 6 minutes and nobody caught it.”

The changes were drawn up by SCC-28’s Subcommittee IV,
whose cochairs are Drs. C.K. Chou of Motorola in Plantation,
FL, and John D’Andrea of the Naval Medical Research Institute
at Brooks Air Force Base in San Antonio. Petersen is the secre-
tary of both the subcommittee and the full SCC-28. Osepchuk,
formerly of Raytheon, is now a consultant based in Concord,
MA; SCC-28’s vice-chair is Dr. Eleanor Adair of Brooks Air
Force Base.
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Advice from Dr. Hardell
“Until this problem is solved, I think it’s necessary to be

somewhat cautious and reduce exposure,” said Dr. Lennart
Hardell, following the release of his findings on cellular
phones and brain cancer.

In an interview with Microwave News, Hardell offered
three pieces of advice for users of mobile phones:
• “Use a hands-free device.” Using an earphone increases
the distance between the phone’s antenna and the user; Har-
dell said that doing so will reduce exposure by about 95%.
• Buy a low-radiation phone. “Ask about the specific absorp-
tion rate (SAR) when purchasing a mobile phone,” said Har-
dell, “and buy one with as low an SAR value as possible.”
• “Restrict use by children and young adults.” Young peo-
ple have been shown to be more sensitive to ionizing radia-
tion and chemical carcinogens. We do not know whether cel-
lular phones have any effect on growing bodies, noted Har-
dell, but he thinks it is best to err on the side of caution.

“I think these three points fit well under the idea of pru-
dent avoidance,” Hardell explained. “We have the techno-
logical ability to reduce exposure—so why not use it?”

Dr. Kjell Hansson Mild, a coauthor of Hardell’s brain
cancer study, gave qualified support to use of a hands-free
device: “If I were to use a mobile phone regularly for an
hour or more a day, I would definitely get an earpiece,” he
told Microwave News. “But I do not think that temporary
use is of too much interest.”

early 1990s.”
Hardell’s recently completed study included 209 people with

brain cancer. His team is now working on a larger study, which
will include 1,500 cases and an equal number of controls (see
MWN, N/D97). “In our first study, the cases came from 1994
through 1996,” he said. “The new one will have data from 1997
through 1999, and from two additional geographic areas in Swe-
den—which adds up to most of the country.” Dr. Kjell Hansson
Mild of the National Institute for Working Life in Umeå, a coau-
thor of the smaller Hardell study, said that they hope to present
results from the new research at the annual meeting of the Bio-
electromagnetics Society (BEMS) in 2000.

Muscat commented that, “Fifteen hundred cases will be a
very large study,” and will represent a major step forward in sta-
tistical power. “Even if you start dividing up the numbers by
different lobes and so on,” he explained, “that’s big enough that
if there’s a real effect, you might expect to find it.”

Also under way is a multicountry study by the International
Agency for Research on Cancer, based in Lyon, France, for which
Hardell is the main collaborator in Sweden (see MWN, J/F98
and S/O98). Results are expected in 2003 or 2004. A brain can-
cer study by the U.S. National Cancer Institute in Rockville, MD,
which is examining a number of possible risk factors, will not be
completed until next year, the institute’s Dr. Peter Inskip told
Microwave News (see MWN, J/F93 and N/D97). Another U.S.
study, by Epidemiology Resources Inc. (ERI) in Newton Lower
Falls, MA, has been on hold for a combination of financial and
legal reasons (see MWN, M/J96 and N/D97).

A May 24 press release from Wireless Technology Research
(WTR), an industry-funded group that is sponsoring both the
Muscat and the ERI studies (see MWN, J/A96 and M/A99), stated
that Muscat had found “a statistically significant risk of a rare
tumor called a neurocytoma” among cellular phone users as a
whole.

In fact, Muscat told Microwave News, the significant increase
was not in neurocytomas but rather in neuroepithelial tumors—
a broader class of which neurocytomas are one type. He said
that cellular phone users had a two- to threefold greater risk of
neuroepithelial tumors than did nonusers.

Muscat said he was “not inclined to emphasize” the increase
in neuroepithelial tumors, for several reasons. “When you start
chopping up the data and doing multiple comparisons,” he ex-
plained, “you increase the odds of a chance finding.” Also, he
noted, neuroepithelial tumors are a rare form of brain cancer,
and his study included an unusually large number: “The number
is considerably out of the ordinary, which indicates that there’s
some ambiguity in the classification of these tumors.”

As for the media focus on the fact of a statistically signifi-
cant increase, Muscat commented that, “This is an isolated find-
ing that’s being taken out of context.”

“I told WTR that these data were to be kept strictly confi-
dential,” Muscat said.

The May 22 Washington Post indicated that Muscat had found
an association between cell phone use and tumor location for
right-handed—but not left-handed—cellular phone users. Mus-
cat told Microwave News that while this was an accurate descrip-
tion of his data, it is “not appropriate” to separate the two sides
this way, in terms of statistical analysis.

Muscat hopes to submit his study for publication by the end
of the summer. He is scheduled to present preliminary results in
mid-June at a WTR symposium prior to this year’s BEMS meet-
ing in Long Beach, CA.

“Hopefully, when this study and Hardell’s are both pub-
lished,” he said, “people will be able look at all the data and
make some comparisons.” If the results are inconsistent, he added,
it would be important to look at differences in types of phone or
patterns of use.

Danish Epi Study Under Way
An epidemiological study of cancer among cellular phone

users is now under way in Denmark. It is based on annual
use of mobile phones by 550,000 Danish cellular phone sub-
scribers from 1982 through 1995.

“We are ready to begin risk calculations,” Dr. Christoffer
Johansen of the Danish Cancer Society (DCS) in Copenhagen
told Microwave News. Partial funding for the study has been
obtained from two of the main wireless phone companies in
Denmark, TeleDanmark Mobil and Sonofon, as well as from
the DCS.

While more funding must be secured before the study
can be completed, Johansen is optimistic. He hopes to sub-
mit a paper for publication before the end of the summer.
The study design is described in a paper in Radiation Pro-
tection Dosimetry (83, pp.155-157, 1999).
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EMF NEWS

NAS–NRC Recommendations on
EMF Health Research

These are the recommendations of the NAS–NRC committee
reviewing research conducted under the RAPID program:
1) The committee recommends that no further special research
program focused on possible health effects of power frequency
magnetic fields be funded. Basic research on the effects of power
frequency magnetic fields on cells and animals should continue
but investigators should compete for funding through traditional
research funding mechanisms.
2) If, however, Congress determines that another time-limited,
focused research program on the health effects of power fre-
quency magnetic fields is warranted, the committee recom-
mends that emphasis be placed on replications of studies that
have yielded scientifically promising claims of effects and that
have been reported in peer-reviewed journals. Such a program
would benefit from the use of a contract-funding mechanism
with a requirement for complete reports and/or peer-reviewed
publications at program’s end.
3) The engineering studies were initiated without the guidance
of a clearly established biologic effect. The committee recom-
mends that no further engineering studies be funded unless a
biologic effect that can be used to plan the engineering studies
has been determined.
4) Much of the information from the EMF RAPID biology pro-
gram has not been published in peer-reviewed journals. NIEHS
should collect all future peer-reviewed information resulting
from the EMF RAPID biology projects and publish a summary
report of such information periodically on the NIEHS Web site.
5) The communication effort initiated by EMF RAPID is
reasonable....There are two limitations to the effort. First, it is
largely passive, responding to inquiries and providing infor-
mation, rather than being active. Second, much of the informa-
tion produced is in a scientific format not readily understand-
able by the public. The committee recommends that further
material...be written for the general public in a clear fashion....

NAS–NRC Panel Criticizes RAPID Program;
Sees No Need for New EMF Health Research Effort

There is no need to fund an EMF health effects research pro-
gram, according to a National Academy of Sciences-National
Research Council (NAS–NRC) committee that reviewed stud-
ies conducted under the EMF Research and Public Information
Dissemination (RAPID) program. An NAS–NRC report released
in May discounted reported EMF bioeffects on the grounds that
they have not been replicated.

All replications attempted in the RAPID program had either
negative or equivocal results, the committee concluded. It called
this lack of confirmation “an important contribution,” which has
“reduced the credibility of many of the claims of biologic effects
of power frequency magnetic fields.”

The report also discounted RAPID studies that reported new
EMF bioeffects, arguing that unreplicated findings “have little
value in answering the basic question of whether there are bio-
logic effects of low-level power frequency magnetic fields.” In

RAPID’s in vitro studies, it contended, “the few reported effects
were small and their connection to disease processes are specu-
lative at best and irrelevant at worst.”

(Dr. Robert Liburdy’s work showing that EMFs can block
the anticancer action of melatonin, which has been successfully
repeated three times since 1992 (see MWN, J/A98), is acknowl-
edged in a footnote, with the comment that none of the replica-
tions of Liburdy’s work have yet been published.)

The RAPID research program, established by Congress in
1992, was intended “to determine whether or not exposure to
electric and magnetic fields...affects human health.” Congress
directed the NAS to “evaluate the research activities under the
program,” while the National Institute of Environmental Health
Sciences (NIEHS) was directed to give Congress an overall re-
port on the program. The latter report is expected to be released
in June.

Since the health effects observed in epidemiological studies
“range from none to weak,” the NAS–NRC panel argued, they
cannot be accepted without “evidence that supports the biologic
plausibility of such an association.”

It acknowledged, however, that:
People evaluating epidemiologic findings in this field can arrive at
different conclusions, depending on their starting viewpoints. Those
concerned about protecting public health might lean towards ac-
ceptance of a possible association between magnetic fields and
cancer risk, whereas others might reject such an association based
on the lack of a plausible mechanism and the inability to identify
possible confounders.

The NAS–NRC committee was critical of the NIEHS Work-
ing Group on EMF health effects, which decided last June that
power frequency EMFs should be regarded as a “possible hu-
man carcinogen”—based mainly on the epidemiological evi-
dence. According to the NAS–NRC panel, the Working Group’s
statement “conveys to the public a conclusion that our commit-
tee believes is not supported by the underlying research.”

The committee conceded that the Working Group’s reading
of the evidence was “not greatly dissimilar” from that of the NAS-
NRC’s own committee on EMF health effects in 1997, though
it was “differently worded.” But the report argued that the NAS–
NRC’s 1997 formulation—that there was “no conclusive and
consistent evidence” for EMF health risks—“more accurately
convey[s] the health implications of the underlying research to
the public.” It blamed the discrepancy mainly on the Working
Group’s use of the criteria developed by the International Agency
for Research on Cancer, which the NAS–NRC panel considered
inappropriate for EMFs.

The one member of the NAS–NRC panel who also served
on the Working Group, Dr. Walter Rogers, was the only member
of the Working Group to vote that the evidence actually showed
that EMFs “lack” carcinogenic properties (see MWN, J/A98).

The NAS–NRC committee stated that it was “difficult to
judge the quality, completeness or significance of the biologic
studies funded by the EMF RAPID program” because many of



9MICROWAVE NEWS  May/June 1999

EMFs Protect Chick Embryos
Against Cardiac Stress

Weak power frequency EMFs can help chick embryos sur-
vive severe cardiac stress, according to Drs. Theodore Litovitz
and Andrea DiCarlo of the Catholic University of America in
Washington. They attribute the protective effect to the increased
production of heat shock proteins in response to EMF exposure.

“There’s nothing subtle about the experiment,” Litovitz ex-
plained. “At the end, the embryos are either alive or dead.”

The starting point for the studies was Dr. Reba Goodman’s
research showing that low-level EMFs can activate gene ex-
pression of heat shock proteins in human HL60 cells. Despite
their name, heat shock proteins are formed not only in response
to heat, but also as a defense against a variety of other stresses.
They are known to minimize the damage to cardiac tissue caused
by oxygen deprivation and reoxygenation, both of which can be
lethal. Litovitz and DiCarlo believe that magnetic fields can pre-
pare chick embryos for such stress.

Litovitz and DiCarlo exposed chick embryos for 20 minutes
to 60 Hz EMFs ranging from 40 mG to 100 mG. One hour after
the EMF treatment, the exposed eggs and the unexposed con-
trols were placed in sealed containers and deprived of oxygen
until at least 60% of the controls’ hearts had stopped beating. At
this point, the containers were opened, allowing oxygen levels
to return to normal.

Writing in the February 16 issue of Circulation (99, pp.813-
816, 1999), Litovitz and DiCarlo reported that 68.7% of 506
exposed embryos had a heartbeat 30 minutes after reoxygenation,
compared to 39.6% of the controls—a highly significant differ-
ence (p<0.0001).

These new chick embryo results “confirm our cellular stud-
ies and extend them to an animal model,” Goodman, who is at
Columbia University in New York City, said in an interview. “In
each case, there are changes in transcription and translation caused
by relatively weak magnetic fields.”

Interestingly, Litovitz and DiCarlo found that a minor change
in the strain of hens was a key variable. In a paper recently pub-
lished in Bioelectrochemistry and Bioenergetics (48, pp.209-215,
1999), they document different results with embryos from two
flocks of the same breed of hens.

While embryos from the first flock showed a response after
a 20-minute, 80 mG exposure, those from the second flock did
not. Litovitz and DiCarlo failed to see a protective effect in these
embryos until they extended the exposure to at least 60 minutes.

Litovitz and DiCarlo believe that such genetic variations may
explain the inconsistent biological responses seen in EMF ex-
periments. In the “henhouse project,” for example, one of six
participating labs could not reproduce an experiment by Spain’s
Dr. Jocelyn Leal in which very weak pulsed magnetic fields
impaired the development of chick embryos. That lab used eggs
from a different breed of hens (see MWN, Mr83 and M/A88).

“In other areas of biology, genetic factors are well known to
affect experimental results,” DiCarlo told Microwave News. But,
she added, “When researchers can’t replicate an EMF biologi-
cal effect, people tend to assume that the effect doesn’t exist.”

the results had not yet been published. “Some papers reported to
be submitted or in preparation have not appeared,” it noted, “rais-
ing concerns about the reproducibility or quality of their data.”
Project summaries provided to the committee were said to be
“of uneven quality,” with most not giving complete results.

Some observers were surprised that the NAS–NRC issued
its report when the NIEHS had yet to submit its own report to
Congress. “I am absolutely stunned,” Dr. Michael Marron of the
Office of Naval Research in Washington told Microwave News.
“I had been told that the academy could not possibly issue its
report so quickly.” Marron heads the federal interagency group
on EMF health effects research, which is to release its own re-
port on the RAPID program later this year.

“Every report by the academy—including this one—goes
through a formal review process,” said Dr. Rick Jostes of the
NRC, study director for the report. Far from being premature, he
said, the release of the report did not occur until months after a
December 31, 1998, deadline.

The NAS–NRC report had few positive comments about the
RAPID engineering studies. “Many of the engineering studies
were of little use,” the committee stated. It complained that:

The projects were commissioned without any convincing evidence
of specific linkages between low-level magnetic field exposure and
human health effects. As a result...they anticipate all possible field
parameters of potential relevance, without good reason to focus on
any specific one.

Of the 11 engineering studies conducted under RAPID, “only
two are regarded as noteworthy,” according to the panel: the Ener-
tech 1,000-person exposure study and an Illinois Institute of Tech-
nology study of field-reduction technologies. Overall, the panel
felt that the engineering studies were of “questionable” value.

One significant conclusion from the engineering studies, ac-
cording to the panel, was that most people’s EMF exposures at
home or at work are “remarkably similar.” The panel stated that
most people are exposed to 1-2 mG, and “very few” to more
than 4 mG. (See also p.19.)

The members of the NAS–NRC panel were: Drs. John Ahearne
(chair), Duke University, Durham, NC; Edwin Carstensen, emeritus,
University of Rochester, NY; Raymond Erikson, Harvard University,
Cambridge, MA; Maurice Fox, emeritus, MIT, Cambridge, MA; James
Hoburg, Carnegie Mellon University, Pittsburgh; Walter Rogers, Uni-
versity of Texas Health Sciences Center, San Antonio; Jan Stolwijk,
Yale University, New Haven, CT; and Thomas Tenforde, Battelle Pa-
cific Northwest Laboratories, Richland, WA.

The NAS–NRC panel expressed its thanks to several people, “cho-
sen for their diverse perspectives,” who reviewed and commented on a
draft of the report. The reviewers were: Drs. Robert Adair, Yale Uni-
versity; Leeka Kheifets, EPRI, Palo Alto, CA; Ross MacDonald, emeri-
tus, University of North Carolina, Chapel Hill; John Moulder, Medical
College of Wisconsin, Milwaukee; Richard Saunders, NRPB, U.K.;
Herman Schwan, emeritus, University of Pennsylvania, Philadelphia;
and Charles Stevens, Salk Institute, La Jolla, CA.

The panel’s report, Research on Power Frequency Fields Com-
pleted Under the Energy Policy Act of 1992, is available on the Inter-
net, and a hard copy can be purchased, at <books.nap.edu/catalog/
9587.html>. It can also be ordered for $26.75, plus shipping, from:
(800) 624-6242.
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J/A97). A number of prior studies had shown such an associa-
tion, leading a panel at the National Academy of Sciences (NAS)
to conclude that children living near high-current power lines
did appear to have higher-than-expected rates of leukemia. The
NAS panel doubted, however, that EMF exposure was to blame
(see MWN, N/D96).

“This study is good enough to add evidence against there
being a substantial association,” Dr. David Savitz, chair of the
Department of Epidemiology at the University of North Caro-
lina School of Public Health in Chapel Hill, said in an interview.
In the 1980s, Savitz reported increased cancer among children
living near high-current power lines (see MWN, N/D86).

McBride’s study was based on 399 children in five Canadian
provinces, who were diagnosed with leukemia at up to 14 years
of age between 1990 and 1995. In addition, McBride’s team se-
lected 399 matched controls. EMF exposures were estimated
with personal measurements over a 48-hour period and with 24-
hour EMF measurements in each child’s bedroom, both taken
with a Positron meter. In addition, the researchers noted local
power line characteristics and magnetic field measurements at
the perimeter and the front door of both the mother’s residence

in the year prior to the child’s birth and the child’s residence
from birth to the date of diagnosis, all using an EMDEX-C mag-
netic field meter. Power line characteristics were classified ac-
cording to both the wire-coding scheme first devised by Dr. Nan-
cy Wertheimer and Ed Leeper for their landmark 1979 study and
the modified scheme developed by Savitz and Dr. William Kaune.

For measured magnetic fields and for high-current wire codes,
there were no elevated leukemia risks. For all leukemia and for
acute lymphatic leukemia (ALL) alone, the adjusted odds ratios
(OR) for personal magnetic field exposures were 0.95 and 0.93,
respectively.

“There were no clear associations with predicted magnetic
field exposure two years before the diagnosis/reference date or
over the subject’s lifetime or with personal electric field expo-
sure,” McBride wrote in the AJE.

The study was the first to ask children to wear an EMF do-
simeter for two days. “By looking at personal exposures, we ad-
dressed some of the limitations of previous studies,” McBride
said. She also highlighted the short time between the identifica-
tion of cases and the measurements.

Key Error in AJE Paper and Abstract

One of the few elevated risks reported in the McBride paper
turns out to have been an error. In the abstract, published in the
AJE, the McBride team highlighted an OR of 1.72 for ALL among
those children who lived in houses with very high-current wir-
ing configurations two years prior to diagnosis compared to those
who lived next to underground wiring. This OR was actually
0.84 (see table, p.11). The error was due to a mistabulation of
several columns of numbers, according to McBride.

Most of the children were exposed to EMFs of less than 2
mG (0.2 µT) based on a time-weighted average: Of the 293 chil-
dren for whom 48-hour personal exposure data were available,
54 were exposed to 2 mG or more. The adjusted OR for these
exposures was 1.12, with a confidence interval (CI) of 0.69-1.80,
relative to exposures of less than 2 mG. McBride did not calcu-
late risks for those exposed to more than 3 mG.

Only eight children and six controls were exposed to 5 mG
or more. This group had an unadjusted elevated risk of 1.48 with
a CI of 0.49-4.42—but after adjustment for the age at which
each mother gave birth, maternal education, household income
and the child’s ethnicity and number of residences, the OR went
down to 0.89 (CI: 0.24-3.36).

“The study tells you that kids are not highly exposed. This is
reassuring,” Dr. Richard Gallagher, a coauthor and the chief can-
cer epidemiologist at the BC agency, told Microwave News.

Gallagher, who was the initial principal investigator on the
McBride study, noted that little could yet be said about the can-
cer risk for exposures over 5 mG: “No study to date has had the
statistical power to examine the high-exposure group,” he said.
“My feeling is that we have not yet demonstrated that there is a
risk at high exposures, but we cannot rule it out.”

In an interview from her home in Boulder, CO, Dr. Nancy
Wertheimer also stressed the importance of looking at the chil-
dren who are most-highly exposed. “The McBride study has
unusual and potentially serious exposure assessment problems,
particularly for the highest exposure groups,” she said.

Japan Set To Begin
Childhood Cancer Epi Study

The Japanese government has approved funds for a three-
year epidemiological study of power line EMFs and child-
hood cancer. The effort will be the first of its kind in Japan.

The Environment Agency’s National Institute for Envi-
ronmental Studies (NIES) in Ibaraki will lead the study, with
the institute’s Dr. Michinori Kabuto as the principal investi-
gator. Kabuto has been assessing the feasibility of such a
large-scale study for over a year (see MWN, M/J98).

The institute aims to go beyond measuring power fre-
quency exposures. “The study will evaluate the relationship
between children’s cancers...and EMF exposures that pre-
vious studies have neglected to examine, such as high-level
exposures, harmonics and transients,” according to the NIES.

Dr. Anders Ahlbom of the Karolinska Institute in Stock-
holm, Sweden, who is advising the NIES on the study, told
Microwave News that the study’s importance will be enhanced
by its large number of highly exposed subjects.

The study will include as many as 1,000 children with
leukemia and 500 with brain cancer, with each case matched
to three controls, the Mainichi Shinbun, a leading newspa-
per, reported on April 20. The institute has not yet released
details of the project’s expected cost.

Researchers at the NIES and at Tokushima University
will be responsible for the EMF exposure assessment, as well
as for the evaluation of other possible risk factors, including
air pollution, radon and medical radiation exposures.

The study will be part of a national research effort on the
potential health effects of non-ionizing radiation that was
launched last year in response to growing public concerns
(see MWN, M/J98).

The NIES said that it plans to exchange information with
the World Health Organization’s International EMF Project
in Geneva as the study proceeds.

Canadian Childhood Leukemia Study Finds No EMF Link  (continued from p.1)
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Revised Table 6 in McBride AJE Paper

Wire configuration code Cases Controls Odds  95% Adjusted  95%
of residence two years Ratio Confidence Odds Confidence
before diagnosis/reference Interval Ratio* Interval
Underground 59 44 1.00
Very low current 57 69 0.61 (0.35-1.08) 0.59 (0.31-1.09)
Ordinary low current 60 60 0.75 (0.42-1.34) 0.72 (0.38-1.35)
Ordinary high current 74 83 0.66 (0.38-1.17) 0.69 (0.37-1.28)
Very high current 24 22 0.84 (0.40-1.75) 0.70 (0.31-1.56)
*Adjusted for maternal age at birth of subject, maternal education, household income, ethnicity and number of residences of subject since birth.

The one remaining elevated risk found by McBride was that
for children living near high voltage power lines. The adjusted
ORs for those whose homes were within 50 meters of a transmis-
sion line of at least 50 kV were 1.31 and 1.65 for all types of leu-
kemia and for ALL, respectively. For children living within 100
meters, the ORs were 1.81 for all leukemias and 1.99 for ALL.
These results were not statistically significant and had large CIs—
due to the small number of cases. There were seven cases and
four controls within 50 meters and 14 cases and seven controls
within 100 meters of power lines of at least 50 kV.

McBride pointed out that the cancer risk was higher at dis-
tances greater than 50 meters from a power line. But one of her
coauthors, Dr. Gilles Thériault, was not swayed by this apparent
inconsistency. “When you have so few cases, you expect varia-
tion,” he told Microwave News. “You cannot put much weight
on this lack of dose-response.” Thériault is the chair of the De-
partment of Epidemiology, Biostatistics and Occupational Health
at McGill University’s medical school in Montreal.

“A review of the literature shows that those living in houses
that were next to high voltage transmission lines have a fairly
constant risk,” Thériault said. “We keep observing this anomaly.”

One of the most important studies to show a link between
living near transmission lines and cancer among children is the
Swedish, Feychting-Ahlbom study (see MWN, S/O92). But Gal-
lagher commented that he prefers his and the NCI’s strategy of
investigating the myriad possible causes of cancer. “We want to
know what is causing childhood leukemia, while the European
studies are only looking at EMFs.”

In addition to measuring electric and magnetic fields, the
Positron dosimeter also captures high frequency transients (see
MWN, M/A94 and N/D94). The McBride paper did not detail
any results based on transient exposures. “We have taken an ini-
tial look at the transient data and we plan to publish them,” she
said. “But there does not seem to be much exposure.”

Initial funding for the study came from the Canadian govern-
ment, through the federal agency Health Canada. Later, the Ca-
nadian Electricity Association (CEA) paid for half of the study’s
total cost, and half of the CEA share was paid by the U.S.’ EPRI.
“We sent a report to our sponsors a year ago,” McBride said.

Two additional papers have been prepared. The first, which
addresses exposure variability in the personal measurements, will

Multinational Meta-Analysis on
Childhood Leukemia Due Next Year

The McBride childhood leukemia data are included in a
meta-analysis being carried out by Drs. Anders Ahlbom and
Maria Feychting of the Karolinska Institute in Stockholm in
collaboration with an international group of researchers.

The meta-analysis combines epidemiological studies
from nine countries—Canada, Denmark, Finland, Germany,
New Zealand, Norway, Sweden, the U.K. and the U.S.—
Ahlbom told Microwave News. He said that it should be
completed by January 31, 2000.

The National Cancer Institute study headed by Dr. Martha
Linet is the single U.S. study to be part of the multinational
meta-analysis, which is being funded under a contract from
the European Community (see MWN, J/F96).

In a separate meta-analysis of 15 EMF–childhood leu-
kemia studies, published at the end of 1998, Dr. Daniel War-
tenberg of the Environmental and Occupational Health Sci-
ences Institute in Piscataway, NJ, found “relatively strong
and consistent support for a somewhat weak elevated risk”
(see MWN, J/F99).

At the request of Microwave News, Wartenberg added
the McBride data and recomputed the risks. He found only
small changes. The odds ratio for wire code risks went down
approximately 10%, he said, while there was no change in
the risk associated with spot measurements. For calculated
fields, the odds ratio decreased but the association became
statistically significant because of the larger number of cases.

“Unless we get an additional study with either extremely
different results or an extremely large sample size, we are
unlikely to see a substantial change in the average effect,”
Wartenberg said.

appear in the June 1999 issue of the Scandinavian Journal of
Work, Environment & Health. The lead author is Dr. Jan Dead-
man of McGill University. The second, which is in review at the
same journal, looks at the use of statistical modeling to predict
lifetime exposures. The lead author of this paper is Dr. Ben Arm-
strong of the London School of Hygiene and Tropical Medicine
in the U.K.

The revised data presented below were provided to Microwave News by Mary McBride. The errors in Table 6 of the published paper
(AJE, p.839) were first pointed out by Dr. Nancy Wertheimer. McBride will be publishing a correction in the AJE.
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FROM THE FIELD

May 15, 1999
To the Editor:

Enough is enough!
Your pattern of libelous and uninformed commentary, “reporting”

and editorializing on the activities of Wireless Technology Research
(WTR) over the past six years has reached a new level of absurdity
with your most recent attack (see MWN, M/A99). While I personally
have refrained from dignifying your ad hominem attacks on me with
any response, I am compelled to set the record straight as you have now
attempted to impugn the reputations of my colleagues Drs. Don McRee
and Graham Hook, Joshua Muscat, the American Health Foundation
and Integrated Laboratory Systems (ILS).

First, the letter you published from Drs. Lai and Singh in your lat-
est issue is a mesh of innuendo, half-truths and outright lies about WTR,
Drs. McRee and Hook, and ILS. That you should publish such a long
letter without first allowing those who are mentioned in it a chance to
respond takes the letter out of the realm of “letter to the editor” and into
the realm of reporting. Further, the reporting over the years in your
own newsletter substantiates that you knew or should have known of
the inaccuracies before you published it. What is your motive?

Second, your position that I would “dangle” positive results in front
of your reporter to induce “a major story” to help secure follow-up
funding for WTR is preposterous on its face and self-aggrandizing on
your part. In your May/June 1997 issue, you reported that the WTR
program would end in the middle of 1999 and that I had been asked by
the industry and agreed to stay on until that time. You knew in 1997
that my tenure at WTR would be up this year and that the future of
WTR was in the hands of the industry, not mine. Nothing has changed,
so why report otherwise?

Third, your implication that the evidence of “genetic damage has
been around for a long time, and WTR never seemed too worried be-
fore” betrays the fact that no one anywhere in the world has been able
to substantiate the peculiar findings of Lai and Singh regarding genetic
damage from RF, although many scientists have tried, including Lai
and Singh themselves. That your bias in reporting shows through is no
surprise, but your pattern of frivolously playing with the emotions and
concerns of millions of consumers who use cellular phones borders [on
the] criminal.

Fourth, your attempt to create a controversy regarding the interpre-
tation of the Muscat study to support your thesis that WTR is “crying
wolf” is ridiculous. When the peer-review process is completed and
the study is made public, those data will speak for themselves. Joshua
Muscat and I are not in disagreement about the findings, as will be
abundantly clear.

Fifth, your assertion that the credibility of WTR rests with funding
disclosures to you is outright arrogance. Since its inception, WTR has
been subjected to the most rigorous of annual audit procedures, man-
dated by the industry, implemented by top accounting firms and re-
ported to the industry by an independent audit committee. Furthermore,
in your newsletter you have published WTR research expenditure in-
formation every year since 1995, and in significant detail. You have
repeatedly refused to come to WTR and review our material and learn
about our program. Your “reporting” with respect to WTR is therefore
uninformed and just plain wrong.

Overall, your treatment of the very important public issue of the
potential health impact of wireless technology amounts to theater mas-
querading as journalism. You have attempted to propagate this contro-
versy in the same manner you have propagated the controversy regard-

ing power lines—all presumably to sell newsletters and to promote
yourself as a television news personality.

You have continuously overlooked the important contributions of
both WTR and the wireless industry. You have derogated the wireless
industry, who, in an unprecedented manner for business, has voluntar-
ily and publicly assumed the responsibility for health impacts from
their products and services. The mechanism they chose, including sur-
veillance and research through WTR, was developed in concert with
the Food and Drug Administration, the government’s Interagency Work-
ing Group on RF and the reasoned recommendations of a congression-
ally mandated report by the General Accounting Office. This is a model
that should be emulated.

The process has worked, the necessary science continues to unfold
and the public continues to be protected. That should be your bottom line.

George Carlo, PhD, MS, JD
Chair, Wireless Technology Research

1711 N Street, NW, Suite 400
Washington, DC 20036

Carlo Defends WTR’s Record
Letters to the Editor

May 27, 1999
To the Editor:

I would like to clarify the statements made in the Lai and Singh let-
ter concerning my involvement with the WTR-sponsored DNA study
(see MWN, M/A99).

1) Before I left the City of Hope, which was after my three-year
WTR contract expired on April 16, 1998, I made all necessary
arrangements to ensure that our obligation in exposing animals was
fulfilled. I made two trips to the City of Hope during May and June
of 1998 to check on the progress of the extended contract. There
was no problem with our part of the contract.
2) A WTR representative was our quality assurance [QA] monitor,
according to good laboratory practices. Following the contract, the
exposure results including the codes were submitted to WTR. John
McDougall, who exposed the rats, was the only one from the City
of Hope who knew the codes. After he signed the data sheets, they
were turned over to the WTR QA monitor. My departure did not
alter the submission process.

C.K. Chou, PhD
Motorola Florida Research Laboratories

8000 W. Sunrise Blvd., Plantation, FL 33322
E-mail: <ECC017@email.mot.com>

Chou Issues Clarification

In a May 14 letter to Dr. Richard McCormick, the presi-
dent of the University of Washington, Seattle, WTR’s  Carlo
called the Lai-Singh letter to Microwave News “libelous.”
Carlo charged that the two university researchers engaged in
“a pattern of slanderous conduct” over the past several years.

In his four-page letter, Carlo disputed the factual accu-
racy of Lai and Singh’s account of their dealings with WTR,
and requested a meeting with McCormick “to discuss this
very serious problem” in order “to resolve this outside of
the courts.” Carlo has circulated this letter widely to the press.

An assistant to McCormick told Microwave News in early
June that a “formal review” is under way and that no meet-
ing has yet been scheduled.

Carlo Accuses Lai and Singh of Libel
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One of the most controversial aspects of the release of the National
Academy of Sciences-National Research Council’s (NAS–NRC) report,
Possible Health Effects of Exposure to Residential Electric and Mag-
netic Fields, on October 31, 1996, was the academy’s press release. At
the time, a number of the members of the NAS–NRC panel complained
that the press release did not properly reflect the substance of the re-
port (see MWN, N/D96). A few weeks later, seven members of the 16-
member panel made their views known directly to Dr. Bruce Alberts,
the president of the academy (see MWN, J/F97). The full text of their
letter, which was recently obtained by Microwave News, is reprinted
below.

Dear Dr. Alberts:
As members of the NAS–NRC Committee on the Possible Biologi-

cal Effects of Electromagnetic Radiation, we write to express our con-
cern over the press efforts associated with our report and to recommend
a strategy to lessen the chance of a similar occurrence with other reports.

Our report addressed a fairly controversial issue of concern to sci-
entists and the public. In our view, the press releases (both hard copy
and video) tended to emphasize one aspect of the committee’s conclu-
sions rather than providing a more balanced presentation, and the news
reports reflected this. Even the headline on the video release misrepre-
sented the results: “New Report Finds No Evidence of Health Hazard
from Residential Electromagnetic Fields.” Certainly we found evidence;
the debate was on the reliability and consistency of these data. The spe-
cific wording contained in the report, which we all stand by, was ar-
rived at after careful review, consideration and negotiation. We believe
that people not involved in the committee process were not sufficiently
sensitive to the careful crafting of the report and the importance of nu-
ance and specific wordings arrived at by the committee. In-depth re-
porters who compared the report to the press release noted the disparity
and, in some cases, questioned the credibility and objectivity of the
NAS–NRC on this issue. It has put us as committee members in an
awkward position of being asked to explain the contradictions.

Given the concern over the possible misinterpretation of our study,
at least three committee members asked to be involved in the review of
all public release materials well in advance of the release, in addition to
the committee chair and cochair. Two were not involved and one in-
volved only days before the release, and major concerns were not ad-
dressed. The result was that nearly half of the 16-member committee
was dissatisfied with the final release materials, over which we had no
input. Is there some action the NAS–NRC can take to give the public a
more balanced understanding of the report? We look to you for sugges-
tions.

In addition, we have one recommendation. For developing press
release or public informational documents related to the release of fu-
ture reports, we urge you to involve any and all interested committee
members in the review process at the same time as the committee chairs
and cochairs. While this does increase the complexity of the logistics,
it will result in better and more accurate press materials.

As the NAS–NRC continues to take on cutting edge, controversial
issues, abiding by the fragile consensus carefully crafted by committee
members is increasingly important.

Larry Anderson, PhD
Battelle Pacific
Northwest Laboratories
Richland, WA
Lynn Jelinski, PhD
Cornell University
Ithaca, NY
David Savitz, PhD
University of North Carolina,
Chapel Hill

Daniel Wartenberg, PhD
University of Medicine & Dentistry of New Jersey
Piscataway, NJ

Daniel Driscoll, PhD
New York State

Department of Public Service
Albany, NY

Richard Luben, PhD
University of California,

 Riverside
Maria Stuchly, PhD

University of Victoria
British Columbia, Canada

NAS–NRC Panel Members on Press Release on 1996 EMF Report:
“We Had No Input”

“MICROWAVE NEWS” FLASHBACK

• BC Hydro offers to buy the homes of those living along a right-of-
way on which it has built a new 230 kV power line. The Canadian
utility says that it will put any property it buys back on the market.
• Paul Brodeur publishes a three-part series in The New Yorker
addressing health, scientific and political issues related to EMFs
from power lines, radar and VDTs.

Years 5 Ago
• Utility companies win three EMF lawsuits in a row, prompting a
Georgia Power Co. lawyer to comment that, “The plaintiffs’ bar
should look long and hard before bringing another one of these cases.”
• The U.S. military nears completion of a transmitter in Alaska that
will use powerful RF radiation to modify the ionosphere for pos-
sible military applications. The project is known as HAARP, or the
High Frequency Active Auroral Research Program.
• Digital mobile phone radiation affects the duration of, and the
brain waves associated with, REM sleep, German scientists Drs.
Klaus Mann and Joachim Röschke discover.

Years 15 Ago
• The EPA delays the release of its proposed RF/MW radiation ex-
posure guidelines, citing an “internal debate.” The agency’s assis-
tant administrator indicates that the guidance may be abandoned.
• After exposing rats to 2.45 GHz radiation, Drs. Don McRee and
H.G. Davis of the NIEHS find that local SARs in the brain can be
two-to-three times higher than whole-body SARs.
• Dr. Mays Swicord of the FDA and Dr. Christopher Davis and Glen
Edwards of the University of Maryland report that microwave ra-
diation can cause “direct excitation of the DNA molecule” at 8-12
GHz.

Years 10 Ago

• Antoinette Yannon settles with RCA Corp. for $250,000 to con-
clude a 13-year wrongful death suit. She charged that 15 years of
microwave exposure from RCA’s relay equipment at the New York
Telephone Co. gave her husband, Samuel Yannon, the neurologi-
cal disease that killed him.

January 2, 1997
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Hot New Papers

Two Assessments: Little Evidence for RF/MW Radiation-Cancer Link

Christoffer Johansen, Nils Koch-Henriksen, Søren Rasmussen and Jørgen
Olsen, “Multiple Sclerosis Among Utility Workers,” Neurology, 52,
pp.1,279-1,282, April 12, 1999.
“Although MS is a relatively common, chronic neurologic disease in
young and middle-aged adults, its causes remain largely unknown; nev-
ertheless, the evidence from epidemiologic studies seems consistent with
an environmental influence occurring on a background of genetic sus-
ceptibility. Our results do not support the hypothesis that EMFs are
one of the environmental agents that play a significant role in the etiol-
ogy of MS.”
Jan Walleczek, Esther Shiu and George Hahn, “Increase in Radiation-
Induced HPRT Gene Mutation Frequency After Nonthermal Exposure to
Non-Ionizing 60 Hz Electromagnetic Fields,” Radiation Research, 151,
pp.489-497, April 1999.
“Our findings should not be linked to the health concerns raised by
recent epidemiological surveys, since the flux densities we applied were
higher by three orders of magnitude than those (Brms≈0.3-0.4 µT [3-4
mG]) that were found to be associated with small increases in cancer
rates. On the other hand, while the flux densities tested here are well
above residential exposure levels, they are near or within the recom-
mended safety limits for occupational exposures to magnetic fields. In
summary, our results are the first to suggest that moderate levels of at
least one type of non-ionizing field, oscillating 60 Hz magnetic fields
of about 1 mT [10 G], may enhance mutagenesis in a mammalian cell
system. Future studies should investigate whether such magnetic fields
can act as an enhancer of HPRT gene mutations in conjunction with
DNA-damaging agents other than ionizing radiation, such as environ-
mental chemical genotoxins.”

FROM THE FIELD

provement, since highly exposed populations are relatively small
and assessment of exposure remains a serious problem. The
studies of long-term exposure of animals are also relatively
weak.... It is often stated that the risks from exposure to RF
radiation, even if real, are too low to be of significance to public
health. However, if the cancer risks suggested by some of the
studies were real, then RF radiation could conceivably be a sig-
nificant environmental cause of cancer.”
Mark Elwood, “A Critical Review of Epidemiologic Studies of
Radiofrequency Exposure and Human Cancers,” Environmental
Health Perspectives, 107,  Supplement 1, pp.155-168, February 1999.
“The studies individually are weak and, as a consequence, the
results cannot be easily interpreted in terms of cause and effect.
The major impression from these studies is their inconsistency.
There is no type of cancer that has been consistently associated
with RF exposures. The epidemiologic evidence falls short of
the strength and consistency of evidence that is required to come
to a reasonable conclusion that RF emissions are a likely cause
of one or more types of human cancer. The evidence is weak in
regard to its inconsistency, the weak design of the studies, the
lack of detail on actual exposures and the limitations of the stud-
ies in their ability to deal with other likely factors, and in some
studies there may be biases in the data used. Whereas the cur-
rent epidemiological evidence justifies further research to clarify
the situation, there is no consistent evidence of any substantial
effect on human cancer causation.”

J.E. Moulder, L.S. Erdreich, R.S. Malyapa, J. Merritt, W.F. Pickard
and Vijayalaxmi, “Cell Phones and Cancer: What Is the Evidence
for a Connection? (A Review),” Radiation Research, 151, pp.513-
531, May 1999.

“A biophysical evaluation indicates that it is implausible to ex-
pect that cell phone RF radiation would have biological activity
at the subthermal power levels characteristic of the current gen-
eration of cell phones. The published epidemiological studies
of RF radiation do not suggest a causal association, but the studies
are few and all suffer from deficiencies in exposure assessment.
Cellular studies have largely been limited to genotoxicity test-
ing. Although a few of these studies have suggested the possi-
bility of genotoxicity, the weight of evidence is that RF radia-
tion is not genotoxic. Assessment of the epigenetic potential of
RF radiation in cell culture has been minimal, and the results
are equivocal at best. The studies of long-term exposure of ani-
mals present no compelling evidence that long-term exposure
has a negative impact on overall health and show no convincing
evidence that RF radiation is genotoxic in animals. However,
some of the studies of long-term exposure suggest the possibil-
ity that RF radiation may have epigenetic activity, particularly
at high exposure levels. A weight-of-evidence evaluation indi-
cates that the evidence for a causal association between expo-
sure to RF radiation and cancer is weak. However, relevant data
in some areas are sparse. In particular, the epidemiological evi-
dence is limited, and there is little immediate prospect for im-

S. Velizarov, P. Raskmark and S. Kwee, “The Effects of Radiofrequency
Fields on Cell Proliferation Are Nonthermal,” Bioelectrochemistry and Bio-
energetics, 48, pp.177-180, February 1999.
“Since the changes in cell proliferation due to [GSM] MW radiation
[at an SAR of 2.1 mW/Kg] are of the same order of magnitude at both
temperatures [35°C and 39°C], there must be another mechanism that
initiates the cell cycle reactions. The induction of stress to the cells
could be related to an increased release of stress proteins, e.g., heat
shock proteins (hsp), which need not be induced by heat only....Others
applying RF/MW radiation at much higher power levels and prolonged
exposure times did not find a change in hsp level after exposure. How-
ever, in these studies very long exposure times were used, in some
cases up to one week. EMF exposure causes only transient effects and
long exposure times (hours, days) could result in a kind of adaptation,
so that small changes may not be detected.” (See also p.9.)
B. Nelson, D. Snyder and P. Shaw, “Developmental Toxicity Interactions
of Salicylic Acid and Radiofrequency Radiation or 2-Methoxyethanol in
Rats,” Reproductive Toxicology, 13, pp.137-145, March/April 1999.
“Combined exposure to RF radiation (10 MHz) and the industrial sol-
vent 2-methoxyethanol (2ME) produces enhanced teratogenicity in rats.
[See MWN, N/D91.] The purpose of the present research was to deter-
mine if the synergistic effects noted for RF radiation and 2ME are gen-
eralizable to other chemicals. Since salicylic acid (SA) is widely used
as an analgesic and is teratogenic in animals, SA was selected to ad-
dress generalizability. Based on the literature and our pilot studies, 0,
250 or 350 mg/Kg SA were administered by gavage on gestation Day
9 or 13 to rats. Concurrently, rats given SA on Day 9 were exposed to
RF radiation sufficient to maintain colonic temperature at 41°C for 60
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Clippings from All Over
“What we don’t want to do two, three, four years from now is to say,
‘God—this was the tip of the iceberg, and we didn’t see it!’”

—Dr. George Carlo, chair, Wireless Technology Research, Washington,
on the need for continued research into possible health effects of mobile
phone radiation, quoted by John Schwartz  (who notes that Carlo uses

a cell phone with a plug-in earpiece, allowing him to talk without
holding the phone to his head) in “Study: Cell Phone Use May

Have Cancer Link,” Washington Post, p.E2, May 22, 1999

What is remarkable is how little public anxiety has been generated by
almost a year of health scares about [mobile telephones]. Despite being
told that they might give us cancer or cause memory loss, we have just
gone out and bought them in record numbers....

—Matt Ridley, in a column, “Mobile Phones Dangerous. Ah, Well...,”
Daily Telegraph (U.K.), April 12, 1999

“Concerns have been raised that the precautionary principle may be
too simplistic to guide decision makers facing complex choices involv-
ing technologies with uncertain risks, benefits and costs to current and
future generations.”
—Dr. John Graham, Harvard Center for Risk Analysis, Boston, in a May
1999 press release announcing the center’s workshop, The Precautionary

Principle: Refine It or Replace It?, held June 3-4 in Washington (the
featured speaker in a session on EMFs was Dr. Ralph Keeney of Pros

and Cons Consulting in San Francisco and the discussants were
Drs. Leeka Kheifets of EPRI in Palo Alto, CA, and Timothy McDaniels

of the University of British Columbia in Vancouver, Canada)

One of the prominent features of the recent Annual Meeting of the So-
ciety of Toxicology in New Orleans was the debate on a hypothetical
motion to have the results of mechanistic toxicity studies supersede
ambiguous epidemiological data in chemical risk assessments for
humans....The motion implies that one should choose either weak epi-
demiology data or mechanistic information. However, both mechanis-
tic data and epidemiological findings are often suggestive, but not con-
clusive, when taken alone. With this in mind, it seems imprudent to dis-
card one set of inconclusive data for another set of inconclusive data.
Instead, scientists and policy makers should attempt to integrate all of
the available data into health risk assessments.

—Dr. George Lucier, director, Environmental Toxicology Program,
National Institute of Environmental Health Sciences (NIEHS),

Research Triangle Park, NC, in an editorial, “Why Not Use It All?,”
Environmental Health Perspectives (published by the NIEHS),

p.A232, May 1999 (the editorial is also available on the Internet at:
<http://ehpnet1.niehs.nih.gov/docs/1999/107-5/editorial.html>)

“My seven-year-old will start school in the fall, and he’s already wor-
ried that he’ll be the only kid in first grade without a phone.”

—Olli Martikainen, Helsinki University of Technology, Finland, quoted
by T.R. Reid in “Letter from Finland: A Cell Phone in Every Pocket,”

Washington Post, p.C3, May 26, 1999

“I wouldn’t let a child sleep up under an old electric blanket or put a
motorized alarm clock beside their bed. My feeling is there is no risk
here, but there are these little nagging things.”

—Dr. Richard Gallagher, British Columbia Cancer Agency, Vancouver,
Canada, quoted by Margaret Munro in “Home, Dangerous Home,”

National Post (Canada), p.A17, April 27, 1999 (see p.1)

Sir, “Mobile Phones ‘Quicken the Brain’,” (Times headline, April 8,
1999). At last I know how my student son manages to do nothing much
but still gets results.

—Christopher Balkwill, Abingdon, Oxfordshire, U.K., in a letter to the
editor, the Times (U.K.), April 13, 1999 (see MWN, M/A99)

min (or sham). Those given SA on Day 13 were also given 0 or 100
mg/Kg 2ME (gavage). Dams were sacrificed on gestation Day 20, and
the fetuses were examined for external malformations. The data pro-
vide no evidence of synergistic interactions between RF radiation and
salicylic acid (resorptions and malformations).” (See also B. Nelson et
al., “Effect of Environmental Temperature on the Interactive Develop-
mental Toxicity of Radiofrequency Radiation and 2-Methoxyethanol
in Rats,” International Archives of Occupational and Environmental
Health, 71, pp.413-423, 1998.)

G. Boorman, L. Anderson et al., “Effect of 26-Week Magnetic Field Expo-
sures in a DMBA Initiation-Promotion Mammary Gland Model in Sprague-
Dawley Rats,” Carcinogenesis, 20, pp.899-904, May 1999.
“The present study does not support the hypothesis that magnetic field
exposure enhances breast cancer growth in the DMBA rat breast can-
cer model. In fact, there were fewer rats with tumors in the 1 G, 60 Hz
exposure group compared with DMBA controls. When all carcinomas
were considered, the total number of carcinomas induced was lower in
all magnetic field exposure groups and this was significant for the 1 G,
50 Hz and 60 Hz exposure groups....While this data is not sufficient to
establish a definitive protective effect, it does suggest that we are not
missing a subtle promoting effect of magnetic fields....These data are,
in part, inconsistent with studies suggesting that magnetic field expo-
sure may promote chemically induced breast cancer in rats....The posi-
tive effects reported by Löscher and colleagues were often an earlier
onset of tumors or an increase in tumor size. There are also differences
between the studies of Löscher and colleagues and the present study....”
(See also MWN, M/A98 and M/J98.)

Bu-Tian Ji et al., “Occupation and Pancreatic Cancer Risk in Shanghai,
China,” American Journal of Industrial Medicine, 35, pp.76-81, January
1999.
“The most consistent finding in our study was the positive association
between employment as an electrician and pancreatic cancer. Over a
sevenfold overall risk was observed and the [odds ratio] rose to 9.3 for
subjects with more than 35 years of employment among men. In addi-
tion, intensity and probability of EMF exposure, as estimated by a [job
exposure matrix], were associated with risk. However, no such consis-
tent excesses were found among women because of the small number
of female cases who were electrical and electronics workers or ex-
posed to high levels of EMFs. Electrical or electronics worker was the
most frequent job category among those with high intensity of EMF
exposure (24 of 28 exposed men and 14 of 15 exposed women had at
least one job related to electrical or electronics work). A possible ex-
planation for the increased risk among electricians may be related to
EMF exposures, although other exposures related to electrical machin-
ery manufacturing are possible, such as solvents, solder fumes and cut-
ting oils.”

Artnarong Thansandote, Gregory Gajda and David Lecuyer, “Radiofre-
quency Radiation in Five Vancouver Schools: Exposure Standards Not Ex-
ceeded,” Canadian Medical Association Journal, 160, pp.1,311-1,312, May
4, 1999 (the paper is also available on the Internet at:<www.cma.ca/cmaj/
vol-160/issue-9/1311.htm>).
“Although the purpose of the survey was to determine the actual levels
of RF radiation in the analog (first-generation cellular phone) and per-
sonal communications services (PCS, the new generation of digital cel-
lular phone) cellular base-station frequency bands, measurements also
covered AM, FM and TV broadcast frequencies where possible....The
measureed power densities did not exceed the safety code limits. In
light of the current scientific understanding of the risks of RF radiation
exposures, we conclude that the levels measured during our study posed
no health risk to the students, school staff or the general public in or
around the five Vancouver schools involved.”
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MEETINGS
URSI Preview...Four different sessions will address mobile
phone health risks at the International Union of Radio Science’s
(URSI) general assembly in Toronto, Canada, the week of Au-
gust 16. On the 17th, speakers from three continents will be fea-
tured at “Hazard Assessment for Wireless Communication,”
chaired by Italy’s Dr. Paolo Bernardi and France’s Dr. Bernard
Veyret. On the 18th, Drs. Ross Adey of the U.S., E. Bonek of
Austria and Niels Kuster of Switzerland will present a session
titled “Health Effects of Mobile Telephones.” On the 19th, Drs.
Om Gandhi and Yahya Rahmat-Samii, both of the U.S., will
chair “Computation of EMFs in the Human Body.” And on the
20th, the U.S.’s Dr. C.K. Chou  and Japan’s Dr. Masao Taki will
host “Exposure Assessment for Cellular and Personal Telecom-
munications.” The emphasis on wireless communications health
research follows a resolution adopted by URSI’s Commission K
on Electromagnetics in Biology and Medicine at the Kyoto, Ja-
pan, meeting in 1993 to promote a “broad-based research pro-
gram” (see MWN, N/D93). URSI general assemblies are held
every three years. Other noteworthy sessions include two on the
bioeffects of EMFs and one on biomedical applications. In ad-

CLASSIFIEDS
EXPOSURE ASSESSMENT

EMFs in Transportation...A new survey of EMFs encountered
in various transportation systems includes assessments of both
gasoline- and electric-powered cars, trucks and buses, passen-
ger aircraft, ferryboats and self-powered electric commuter trains.
Sponsored by the U.S. Department of Transportation (DOT) and
the RAPID research program, the study was conducted by Elec-
tric Research, a consulting firm based in State College, PA. In-
terestingly, it concludes that electric cars have field levels “simi-
lar to their conventional internal combustion counterparts,” based
on prototype electric vehicles with technology similar to that of
those now coming into mass production. For both gasoline- and
electric-powered cars and light trucks, the fields were predomi-
nantly below 60 Hz, and “magnetized steel belts in radial tires ap-
peared to be the common dominant source.” (See also a letter by
Dr. Samuel Milham on EMF exposure from steel-belted radials,
MWN, M/A98.) Fields above 60 Hz were stronger in some elec-
tric cars than in their gasoline-powered kin, but were still “only
a minor part of the total field environment” within the car and
were largely localized around travelers’ ankles. Passenger jets
were the only form of transportation that showed substantial fields
above 300 Hz, due to the fact that the AC power used onboard
aircraft operates at 400 Hz. By far the highest magnetic fields
(and the only significant electric fields) were found in the self-
powered commuter train, the only type of transit that produced
high readings at 60 Hz. In all systems, fields varied widely with
both time and location within a vehicle. Electric Research previ-
ously assessed EMFs for DOT in subway systems, passenger
trains and an experimental maglev train (see MWN, J/A93). Its
new study, Survey and Assessment of EMF Public Exposure in
the Transportation Environment (Report No.PB99-130908) can
be ordered for $51.00 (or $23.00 for microfiche) from: National
Technical Information Service, Springfield, VA 22161, (703) 605-
6000, Fax: (703) 605-6900, Web: <www.ntis.gov>.

*Outside the U.S., $100.00
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PEOPLE
Dr. James Lin of the University of Illinois, Chicago, has been
elected to the National Council on Radiation Protection and Mea-
surements (NCRP), which is based in Bethesda, MD. Among
those reelected were: Ronald Petersen of Lucent Technologies/
Bell Labs in Murray Hill, NJ, Dr. Paul Slovic of Decision Re-
search in Eugene, OR, and Dr. Marvin Ziskin of the Temple Uni-
versity School of Medicine in Philadelphia....Dr. Ron Cameron
has taken over from Dr. Colin Roy as editor of the Journal of the
Australasian Radiation Protection Society....Tim Ayers has left
the CTIA, where he was vice president for communications, to
become the president of North Light Public Affairs, an offshoot
of North Light Communications in College Park, MD. Among
the parent group’s clients are the American Institute of Physics
and the Chemical Manufacturers Association.

VISIBLE LIGHT
Myopia and Light-at-Night...Children who had slept in a room
with a night-light before the age of two were more likely to
become nearsighted, according to a study by researchers at the
University of Pennsylvania Medical School in Philadelphia.
Those who slept in a fully lighted room were even more likely to
become myopic. “ The absence of a daily period of darkness dur-
ing early childhood” appears to increase the risk of nearsighted-
ness, Dr. Graham Quinn and colleagues reported in the May 13
issue of Nature (399, pp.113-114, 1999). The study, based on
479 children aged 2-16, found no link to the level of nighttime
light after the age of two. Only 10% of children who had slept in
darkness before they were two were later found to be myopic.
For children who had slept with a night-light, the figure jumped
to 34%. Among those who had slept with a room light on before
the age of two, a majority—55%—are nearsighted today. The
data show a strong dose-response relationship. The risk of near-
sightedness increased with increasing light, in a trend that is ex-
tremely significant (P<0.00001). The University of Pennsylva-
nia team cautioned that these findings do not prove a causal con-
nection: For example, it is not known whether parents’ lighting
preferences might have been related to known risk factors for
nearsightedness, such as socioeconomic status or their parents
being nearsighted themselves. But the researchers pointed out
that a link between light-at-night and nearsightedness is bio-
logically plausible. Myopia “commonly arises from excessive
postnatal eye growth,” they explained, and the length of daily
exposure to light has been shown to affect eye growth in chicks.
Myopia in humans usually does not occur before the age of two,
but it has been shown that in various animal species “early neo-
natal visual experience markedly affects refractive development.”
Although the case is not closed, Quinn and colleagues wrote, for
the time being “it seems prudent that infants and young children
sleep at night without artificial lighting in the bedroom.”

dition, on August 20, there will be a session on EMI with medi-
cal devices. The URSI meeting will be held at the University of
Toronto. For more information, contact the URSI management
office at (613) 993-7271, by E-mail at <ursi99@ nrc.ca> or on
the Internet at <www.nrc.ca/confserv/ursi99/welcome.html>.
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CLASSIFIEDS UPDATES

◆ The IEEE’s Committee on Man and Radiation (COMAR)
has drafted a “Technical Information Statement” on Possible
Health Hazards from Exposure to Power Frequency Electric and
Magnetic Fields. The text and the list of contributors are avail-
able at <www.eece.ksu.edu/~rdmiller/COMAR60HZ.html>.
◆ For those who will not be attending the annual meeting of the
Bioelectromagnetics Society in Long Beach, CA, June 20-24,
the abstracts are up on the Web at <www.bioelectromagnetics.
org>. Paper No.15-6 is especially noteworthy.
◆ The May 21 Wall Street Journal reports that the FAA is now
advising airlines to allow their passengers to use mobile phones
“anytime the aircraft is stationary and is going to remain station-
ary.” However, FAA rules still leave the decision on whether to
permit cell phone use to the discretion of the captain (see MWN,
S/O96).
◆ In an editorial in its May 26 issue, the Irish Times called for  a
national research effort on mobile phone safety. “It is not appro-
priate that this work fall to scientists and institutions working
abroad,” the paper declared, noting that there are some one mil-
lion wireless phone users in Ireland. While suggesting that the
Irish government “could take a more proactive role” in getting

Keeping Current: Follow-Up on the News
answers to the public, the Times called on telecom companies to
fund the research.
◆ After issuing mobile phones equipped with earpieces to  em-
ployees of his company, the Virgin Group (see MWN, N/D98),
the U.K.’s Richard Branson has decided to sell phones that will
include this exposure-reducing device as a standard feature, the
U.K.’s Times reported on June 7. The phones, which Virgin will
market in a joint venture with the U.K. wireless carrier One 2
One, are expected to go on sale before Christmas.
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More 1999 Conferences
August 13-16: 6th Annual Michaelson Research Conference, Cloud-
croft, NM. Immediately preceding the meeting, August 11-12, the U.S.
Air Force will sponsor a Workshop on Infrared and Millimeter
Waves. For more information, contact: Dr. Eleanor Adair, AFRL/
HEDR, 8308 Hawks Rd., Brooks AFB, TX 78235, (210) 536-4698,
Fax: (210) 536-3977, E-mail: <eleanor.adair@aloer.brooks.af.mil>.

September 16-17: Mobile Telephones and Health: An Update on the
Latest Research, Radisson SAS Scandinavia Hotel, Göteborg, Swe-
den. Contact: Les Wilson, Microshield Industries, 59 Southbury Rd.,
Enfield EN1 1PJ, U.K., (44+181) 363-3333, Fax: (44+181) 372-3232,
E-mail: <microshld@aol.com>, Web: <www.microshield.co.uk>.

October 4-6: Effects of Electromagnetic Fields on the Living Envi-
ronment, Munich, Germany. A seminar hosted by the International
Commission on Non-Ionizing Radiation Protection (ICNIRP), the World
Health Organization (WHO) and the German Federal Office of Radia-
tion Protection. For more information, contact: R. Matthes, Institut für
Strahlenhygiene, Bundesamt für Strahlenschutz, Ingolstädter Land-
strasse 1, D-85764 Oberschleißheim, Germany, (49+89) 31603 288,
Fax: (49+89) 31603 289, E-mail: <rmatthes@bfs.de>, Web: <www.
icnirp.de> or <www.who.int/emf/>.

November 21-24: Biological Effects, Health Consequences and Stan-
dards for Pulsed Radiofrequency Fields, Erice, Sicily, Italy. A semi-
nar sponsored by ICNIRP and the WHO. On November 26, there will
be a WHO EMF Research Coordination Meeting and on November
27 a WHO EMF Standards Harmonization Meeting. For more in-
formation, see October 4-6 above or contact: Dr. Michael Repacholi,
WHO, 1211 Geneva 27, Switzerland, (41+22) 791-3427, Fax: (41+22)
791-4123, E-mail: <repacholim@who.int>.

—Steven Milloy, publisher, Junk Science Home Page,
<www.junkscience.com>, May 25, 1999

As We Go to Press
The National Institute of Environmental Health Sci-

ences (NIEHS) has announced that it will release its long-
awaited report to Congress on the RAPID EMF health
research program on June 15 (see p.8).

The full text of the report will be available on the
NIEHS Web site: <www.niehs.nih.gov/emfrapid/home.
htm>.

Microwave News will present detailed coverage of the
report in its July/August issue.
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What About EMF Health Risks Above 5 mG?
We hate to spoil the party being organized by the National

Academy of Sciences (NAS) and the electric utility industry, but
we are not quite ready to toss EMF cancer risks onto the junk
science heap.

We do agree with Canada’s Dr. Richard Gallagher that his
and Mary McBride’s study is good news (see p.1). Most children
are not exposed to EMFs of over 5 mG, and below 5 mG, the
leukemia risk is small, if there is any risk at all at these low levels.

But we also agree with Gallagher that these childhood EMF
studies really don’t tell us much about what may be going on
above 5 mG. As Dr. Gilles Thériault, who collaborated with Galla-
gher and McBride, told us: “We keep seeing smoke, but have
not yet been able to spot the fire.” He was referring to those ex-
posed for long periods of time to higher field levels.

The new NAS report on the RAPID program states that only
“very few” people are exposed to more than 4 mG (see p.8). In
percentage terms, the number is relatively small, but the abso-
lute number is large: One million Americans are routinely ex-
posed to average fields of more than 10 mG and over 5 million
to fields of more than 5 mG (see MWN, M/J98). This statistic
comes from an Enertech survey, one of only two RAPID engi-
neering reports that the NAS panel singled out as noteworthy.

The focus on childhood leukemia was propelled by mothers

around the country who demanded answers to power line health
questions. Workers, however, who may be exposed to higher lev-
els, have never organized in the same way about their own risks.

This is surprising because meta-analyses by EPRI, the in-
dustry’s own research arm, indicate a significant increase in both
leukemia and brain cancer among workers (see MWN, J/F96
and N/D97). The 1996 NAS study that many interpret as dis-
missing EMF cancer risks conceded that the workplace studies
“have increased rather than diminished the likelihood of an as-
sociation between occupational exposure to [EMFs] and cancer.”

And cancer is not the only potential problem. Despite repeated
requests, the NIEHS RAPID program never sponsored any stud-
ies into Alzheimer’s disease and other neurological effects. Those
concerns have been left hanging.

No one should forget that the ICNIRP magnetic field limits,
touted by industry and the WHO EMF Project as the model stan-
dard to be adopted worldwide, allow children to be exposed con-
tinuously to 1,000 mG and workers to 5,000 mG. We wonder
how many of those who endorse the standard would allow them-
selves to be exposed to such levels day after day.

It is welcome news that the McBride study does not show a
leukemia risk, but that does not mean we should ignore the mil-
lions exposed to higher levels both at home and at work.

Mobile Phone Radiation Levels Should Be Made Public
The latest study by Sweden’s Dr. Lennart Hardell suggests a

possible link between mobile phone use and brain cancer. He
cautions against jumping to conclusions, however, and is the
first to say that more research is needed.

In the meantime, Hardell has some advice for cellular phone
users: Do what you can to reduce your exposure (see p.7). “Ask
about the specific absorption rate (SAR) when purchasing a mo-
bile phone,” says Hardell, “and buy one with as low an SAR
value as possible.”

But that is easier said than done. When consumers ask how
much radiation they will get from a phone, they cannot get an
answer.

Mobile phone manufacturers will not disclose SAR values
for the phones they sell. When BBC’s Panorama pressed a Nokia
representative to reveal the numbers (see p.2), he bobbed and
weaved around the question—and ultimately refused.

So far, only one company has broken ranks. In 1997, the small
German company Hagenuk began an ad campaign featuring the
slogan “Low Radiation Is Better” (see MWN, S/O97). Hagenuk
had reason to brag: In tests by Dr. Niels Kuster of ETH in Zurich,
the Hagenuk phone scored the lowest out of 16 mobile phones
tested—with an SAR one-fifth as large as the highest-exposure
model. It was also one of the least expensive (see MWN, N/D97).

But Hagenuk met with unified hostility and pressure from
other companies. “I feel threatened by representatives of the in-
dustry,” said a Hagenuk official in Sweden. And today, the Hage-
nuk low-radiation phone seems to have sunk from sight.

The industry’s standard position is that consumers have no

reason to know each phone’s SAR, because every phone meets
legally required safety standards. That misses the point: The cur-
rent debate is precisely about whether those standards are ade-
quate. People who are curious about how much radiation their
phones emit ought to be able to find out.

Consumers can now choose their favorite color or style of
mobile phone—but for a choice that might affect their health,
they can’t get the information they need.

Hundreds of millions of wireless phones have been sold, and
the industry has made billions of dollars in profit. Yet the public
is not given the results of tests that the government requires be-
fore any phone is allowed on the market.

Intelligent people disagree about whether there is any reason
to be concerned about mobile phone health effects. That is pre-
cisely why the industry should make SAR numbers public—
and let consumers decide for themselves.
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lMmsachusetts To Propose 
200 uW/cm2 Population Standard 

1 I I I I I I  1 ' 

The state of Massachusetts will soon propose one of the most stringent gen- 
eral oonulation standards for radiofreauenc~ and microwave (RF/MW) 

1 '  

I 

. . ~~ ~~~~ -~~~~~~~~ . - 
radiation in the country. If adopted as drafted, the frequency dependent stan- 
dard will be 200 uW/cm2 in the 30-300 MHz band, rising to a maximum of 

;I mW/cm2 for frequencies above 1500 MHz and to 20 mW/cml for those be- 
low 3 MHz. An occuoational exposure standard identical to thenew American 
Nalional Standards i n s t i t u t e ( ~ ~ ~ 1 )  RF/MW standard willalso beproposed. 
Both standards cover the 300 kHz to 100 GHz spectrum. 

I,u~I I 

Robert Watkins, aradiationscientist with the~assachusetts Department of 

' I  

Public Health, said that the proposal had bcen developed in responseto grow- 
ing public fears over RF/MW radiation sources, especially anlenna farms and 

I ,  
I lI 

the PAVE PAWS radar on Cape Cod. "~unicip&ties were beginning to set 
their own standards," he added, "so we decided to act!' 

While 26 states have enabling legislation to set RF/MW standards, only - - 
Texas hasaregulation applicable to populationenposurcs-a flat or frequency 
independent, 10 mW/cm2 standard. In 1980, Por~lmd,  OR, became the first 
cily loadout an RF/MW cxuosurestaadard: 100uW/cm' belwccn 30and 300 

J 
I  

I I  

MHz and 500 uW/cmf oth;nvise. And in 1978, New York City's Bureau for 
Radiation Control proposed a flat standard of 50 uW/cml, which is still 
pending. 

The Massachusetts proposal is now circulating among microwave experts 
for comment. The state's radiation program office will study their recommen- 
dations and issue a revised draft by April 1. A public hearing is scheduled for 

(conlinuedp.8) 
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RFI at T M  
Portable Radio Confuses Gas Monitor 

sr: I I I ~  

Workers with two-way radios resurrected fears that combustiblegases were 

I I 

accumulating inside rheThrec Mile Island (TMI) nuclear plant in~ibdlerown. 
PA. The No. 2 reactor was on alert for eiaht and a half hours on Februaw 
19-20, until TMI officials unraveled what turned out to be a series of equip: 
ment and operator errors, including radio frequency interference (RFI) with a 
gas measuring meter. In March 1979, the plant was crippled in a major acci- 
dent; a t  that time there was widespread fear-later judged groundless-that a 
bubble of hydrogen gas inside the reactor would explode. 

In the course of current preparations for a decontamination experiment, the 
crew found oxygen levels in the reactor buildimg to be below normal. A couple 
of hourslater they returned with asecondgas meter that indicatedabnorm@y 
hiah levels of combustible gases-hvdroaen and hvdrocarbons. The workmen - . - Ncwsinvii~le~~ersJrom ;isreaders. also took an air sample for analysis. Gas chromatography of t l~at  sample con- 

wrilersro be brieL ondwereserwerheri~hrroedilcon- firmed hydrogen level was loo high. 
IribulionrJor lenglh. Later invcstiaarions showed that tlie oxveen meter had malfunctioned, that I - 
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WHO RF/MW Criteria Document Investigations on the genetic effects and effects on develop- 

ment of microwave and RF radiation should have priority. 
The World Health Organization (WHO) recently published 

a criteria document on-radiofrequency and microwave 
(RFIMW) radiation (100 kHz-300 GHz). It concludes that 
continuous occn~ational exoosures in the ranee from 0.1 to 
I mW/cm2 are safe and [ha; population exposures should be 
keot "as low as rcadilv achievable." at levels senerallv lower 
than those for occupational exposure. The Full texiof the 
WHO recommendations (Section 1.2) is reproduced below. 

The 134-page report, Environmental Health Criteria 16: 
Radiofreauency andMicrowave Radiation. was develooed by . . 
a working group set up by the WHO and the lnrern&ional 
Radiation Protection Association. Dr. Moris Shoreof the US 
Bureau of Radiological Health was the chairman of the com- 
mittee, whose other members were Dr. V. Akimenko, USSR; 
Professor P. Czerski, Poland; Mme. A. Duchene, France; Dr. 
M. Faber, Denmark; Professor M. Grandolfo, Italy; Mr. F. 
Harlen, England; Dr. H. Jammet, France; Dr. J. Kupfgr, Ger- 
man Democratic Republic; Dr. M. Repachoti, Canada; and 
Dr. B. Sewantie, France. 

The text includes reviews and summary tables of bioeffects 
research and of various exposure standards. Among the other 
topics are sources of radiation, conditions of exposure, meas- 
urinz instruments. radiation absomtion in bioloeical svstems - .  
andsafety procedures for occupationally exposed personnel. 
The document contains a biblioeraohv of more than 300 ref- - . .  
erences and a nine-page glossary. 

The report is available in the US from: WHO Publications 
Center USA, 49 Sheridan Avenue, Albany, NY 12210. Else- 
where, contact the nearest WHO regional office or write to 
WHO, Distribution and Sales Service, 1211 Geneva, 27, 
Switzerland. 

Recommendations for Further Studies, 
Exposure Limits, a n d  Protective Measures 

General recommendations 
The basic biophysical mechanisms of interaction of micro- 

waves and RF with living systems still need clarification and - ~ 

further studies. 
Work on both theoretical and experimental dosimetry, the 

calculation and measurement of fieldsand ofenergy deposited 
within simulated or actual biological systems, should be con- - 

tinued and refined. 
Results of animal studies aredifficnlt to extrapolate to man, 

and these studies alone do not constitute a satisfactory basis 
for the establishment of health protection criteria. They 
should, therefore, be supplemented by appropriate epidemio- 
logical studies in man. 

The existing data on power, amplitude, and frequency 
"windows" seem to warrant continued investigations. 

The effects of chronic exposure on sensitivit;to convulsant 
and other drugs are potentially useful and may have a direct 

Attention should be given to investigating the different sen- 
sitivities to microwave/RF exposure of subgroups within the 
general ~ooulation. 
- ~ a t i o n a i  and international agreements on exposure limits, 
ways and means of controllins this tvoe of environmentalool- 
lution, and concerted efforts-to implement such agreements 
are needed. 

Measurement techniques 
There is a continuing need for the development of micro- 

wave/RF measuring instruments that: (a) give direct readings 
of electric or magnetic field strength, or power density; (b) are 
robust; (c) are portable, light-weight, and battery-operated; 
and (d) are sensitive and can be used over a wide frequency 
range. 

The problem of the design of personal dosimeters also re- 
mains to be solved. 

Safety procedures - 

Computation techniques or methods that predict the distri- 
bution of fields close to deliberate high-power emitters (in the 
near field) are needed. 

~ m ~ h & i s  should be placed on the development of technol- 
o m  to ensure containment and limitation of radiation to the 
diliberately exposed object, as well as thereduction of leakage 
emission from devices. 

Personal protection devices should be used only as a last 
resort. 

Adequate medical surveillance of occupationally-exposed 
persons should be provided. 

Once Wposure limits have been set, safety guidelines or 
codes of practice concerning safe use and installation design 
should be developed as soon as possible. 

Bioloeical inveslieations 
Reports of experimental work should contain sufficient in- 

formation describing tile exposureconditions to allow an esti- 
mation not only of the total absorbedenergy but also, as far as 
possible, of the distriburion of theenergy deposited within the .. . 
irradiated biological system. 

Systematic investigation of the effects of microwave/RF 
exposure at all levels of biological organization are to be en- 
couraged. This includes effects at the molecular level on sub- 
cellular components; cells, viruses, and bacteria; organs and 
tissues; and whole animals. Particular attention should be 
paid to: (a) long-term, low-level exposures and possible de- 
layed effects; (b) the possibility of differences in sensitivity of 
various body organs and systems, where specific effects in ;ar- 
ious animal species are being considered; and (c) theinfluence 
of  microwave/^^ exposureon the course of various diseases, 
including any possible increase in sensitivity to micro- 
waves/RF that may result because of the disease state. 

Epidemiological investigations 
bearing on the development of exposure standards. Epidemiological studies should be carried out in a careful 

Long-term, low-level exposures combined with such manner, oavins attention to therelationshio between exoosure 
stresses as high ambient tcrnp~rature and humidity should be to micr&a;es/ RFand otherenvironmenthl f a c t o r s o ~ ~ u r r i n ~  
investigated. in the olaceofwork and tothelledthsratusoftheinvesrieated 

Thereislittlepublishedinformationondose-effect relation- group: Specific biological endpoints should be selectezand 
ships; reports tend to be limited to whether effects are ob- adequate examination methods used for such studies. Con- 
served at one particular level of exposure rather than over a ventional medical examinations will not provide sufficient 
range. More dose-related information, even covering small information. 
subject areas, would be valuable. Studies should be carried out on (a) workers occupationally 
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exposed to microwave/RF sources; (b) patients treated with 
microwave and RF diathermy; and (c) groups within the Letter From China 
general population living near high-power microwave/RF 
sources. Microwave News hasreceivedthe foliowing report from the 

A distinction should be made between occupational and Peoples' Republic of China on two recent microwave bio- 
public health protection standards. effectscoursessponsored by the ChinaMicrowaveInstit~te in 

Beiiina. We thank Shen Zhi-yuan, a visilin~ scientist at the 
Exposure limits and emission standards 

Occupational evposure limits: The occupationally-exposed 
oooulation consists of healthv adults exoosed under con- 
;r;lled conditions, who are aware of the bccupational risk. 
The exuosure of this oooulation sh6uld be monitored. 

It is possible to indicate exposure limits from available in- 
formation on biological effects, health effects, and risk eval- 
uation. For occupational exposure, values within the range 
0.1-1 mW/cm2 include a high enough safety factor to allow 
continuous exposure to any part of the frequency range over 
the whole working day. Higher exposures may he permissible 
over part of tbe frequency range and for intermittent or occa- 
sional exposures. Special considerations may he indicated in 
the case of pregnant women. 

Exposure limits for the general population: The general 
population includes persons of different age groups and dif- 
ferent states of health, includingpregnant women. The possi- 
bility that the developing fetus could he particularly suscepti- 
ble to microwave/RF exposure deserves special consideration. 

Exposureof thegeneral populationshould he kept as low as 
readily achievable and exposure limits should generally he 
lower than those for occupational exposure. 

Emission standard: Emission standards for equipment 
should he derived from, and be lower than, exposure limits 
where this can reasonably he achieved. A class of equipment 
may he considered safe and exempt from regulations, if haz- 
ardous levels of radiation exposure cannot originate from 
such a source. 

Implementation of standards: The implementation of 
microwave and RF occupational and public health protection 
standards necessitates: the allocation of responsibility for 
measurements of radiation intensity and interpretation of re- 
sults; and the establishment of detailed radiation protection 
safety codes and guides for safe use, which indicate, where ap- 
propriate, ways and means of reducing exposure. 

Otherprotectivemeosures: Prevention of health hazards re- 
lated to &crowave and RF radiation also necessitates the es- 
tablishment of rules for the prevention of interference with 
medical electronic equipment and devices such as cardiac 
pacemakers, prevention of detonation of electroexplosive de- 
vices, and prevention of fires and explosions due to the igni- 
tion of flammable material (vapnurs) by sparks originating 
from induced fields. 

Studiesrelatedto the establishment of limits: Studies of the 
frequency and modulation dependence of biological and 
health effects are of primeimportance. The results of such in- 
vestigations may make it pos;ible to modify the rationales of 
present day standards and toidentify frequencies at which ex- 
posurelimits should he tower or higher t h k  thosesuggestedin 
section 11. 
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Two short courses on microwave biological effects spon- 
sored by tbe ChinaMicrowave Institute were heldin Shanghai 
(August 1981) and Chen~du (Januarv 19821. The attendees. 
numbering261 in shanghai and 83 in ehengdu, came from ali 
around the country except for Tibet andTaiwan. Among them 
were professors and lecturers from universities and colleges, 
ohysiotheraoists from hosdtals, researchers from tumor re- 
ge&ch insti<utes, engineersand technicians fromlahor anden- 
vironmental protection organizations. 

The main topics of the courses were common microwave 
biological effects, the biological and medical audications of 
micriwaves, and the fundamentals of microwave safety pro- 
tection. The theoretical and clinical orohlems associated with 
local microwave tbermotherapy fo; treating some kinds of 
malignant tumors and common diseases were also included. 

China began developing microwave biological effects re- 
search for establishing a safety exposure standard of micro- 
wave radiation in 1974. Some health studies on the operators 
of microwave equipment in large cities have been completed. 

Since 1978, active research on local microwave thermo- 
therapy together with chemical and radio therapy for curing 
malignant tumors have been carried out at Beijing, Shanghai, 
Nanjing and Henan. The research items include: mechanisms 
of highk?mperature affecting cancer cells, optimum rempera- 
rure, dosage and procedures for treatment, and methods for 
measuringtemperature in microwave fields. Beneficial effects 
on some advanced cancer patients have been observed. In 
China, some researchers are trying to use local microwave 
thermotherapy for hirth control. 

Topics of Shanghai Short Course: 1. Prospects for micro- 
wave power applications. 2. Biological effects of microwaves. 
3. physical mechanisms of interactions between living systems 
and microwaves. 4. Microwave applications in biology and 
medicine. 5. Microwave thermotherapy for curing cancers. 
6. Microwave effects on the human body. 7. A safety exposure 
standard for microwave radiation. 8. safety prot&tion from 
microwave radiation. 

Topics of Chengdu Short Course: 1:Fundamentals of 
microwaves. 2. Biological effects of microwaves. 3. Tech- 
niques of microwave thermotherapy and cancer treatment. 
4. Microwave local heating techniqn2 for male hirth controi. 
5. Clinical microwave chemotherapy. 6. Microwave thermo- 
therapy. 7. Agricultural applications of  microwaves. 8. Tem- 
perature measurement in microwave fields. 9. Measurements 
of electromagnetic near field and leakage energy. 10. Princi- 
ple, operations and maintenance of ~ c r o w a v e  therapeutic 
apparatus. 11. Safety exposure standard and protection of 
microwave radiation. 

Reporters: Chen Han-kui* 
Wu Ding* 
Shen Zhi-yuan*' 

.Microwave Laboratory, Deparuncnl of Physics. E u t  China Nor- 
mal University, Shanghai. Peoples' Republic of Chjna. 

*'Radio Electronics Engineering Department, Zhejiang University, 
Hangzhou, Peoples' Republic of China; Microwave Research In- 
stitute, Polytechnic Institute of New York, NY 11MI. USA. 
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HIGHLIGHTS 
FCC To Consider RFIMW Hazards thedetails that followonlygivearoughindicationof what will 

actually be appropriated and spent. 
The Federal Communications Commission (FCC) plans to 

address radiofrequency and microwave (RF/MW) radiation Bureau of RadiologicalHealth: BRH is still operating on a 
hazards under its environmental protection rules. Applica- continuing resolution, so its pkmning staff was hesitant to dis- . . 
tions for facilities exposing workers or the public to radiation cuss FYBS while FY82 is still unsrcled. FDA's radiological 
levels of more than 10 mW/cmZ or exceeding any relevant producls line item, s.hich includes ionizing and non-ionizing 
emission standard would be added lo the list of "major ac- radiation programs, has been increared by 5946,000, but the 
tions" r~.quiring environmental assessment and possibly en- equivalent ofsix staff positions have bee11 eliminated. One in- 
vironmental impact statements. dfcatio~l of hard times is the announcement that thcBRHBl11- 

The rules proposed on January 28 are the response to the lerin may cease publication next month unless OMB gives its 
FCC's 1979 notice of inquiry on radiation hazards (44Federal approval for the expenditure. 
Regisler37008, June25).Thecommission hasdecided that the 
National Environmental Policy Act (NEPA) "requires us to * Department ofDefense: $72.7 million for PAVE PAWS, of 
evaluate exposure of the public from the facilities we author- which $69.4 million is for procurement at the SE site at 
ize" aeainst ~otentiallv harmful radiation. Since no federal Robins AFB, GA: $31.3 million for the PAVE MOVER pro- - 
pupulation exposure standards exist, the Occupational Safety gram; 579.1 million for over-the-horizon radar; 579.8 
and Health Administration's (OSHA) occupalional guideline million for the military satellite program; 510 million for 
has been chosen as the gauge for public exposure "until such EMP work (53 million for Kirtland AFB and $7 million for 
time as the ap~rouriale federal agency issues standards.'' The RDT&E); 549.8 million for Project ELF(seeopposite page). . . 
only relevani gndapplicable emision level at this time is the 
Bureau of Radiological Health'snew ovenstandard.Thecom- EnvironmentalPro1ecIionAeencv:Theaeencv'sradiation - .. . - .  
mission noted it had "neither rlte expertlse nor the primary (ionizing and non-ionizing) program was cut by S27,000 and 
jurisdiction" to set safety levels. the eauivalent of 14 staffers. EPA's Dave Janes said i t  was 

The FCC has refused lo become involved in thecontroversy too early to judge [he impact on non-ionizing radiation 
over local and state exposure standards. In its notice of pro- work. While research and dcvclo~ment was cut bv over 545 
posed rule making, the commission states i t  sees "no signifi- million to $108.7 million, EPA's budget repon didnorc that 
cant conflict" between these actions and its responsibility the radiation program "will focus on evaluating health ef- 
under the Communications Act to make available rapid and 
efficient communications. 

Under the proposed rules, an applicant for a new RF/MW 
source would be required to point out potential radiation ex- 
posureand emission problems in a "narrative statement" sub- 
mitted to the FCC. This report would trigger an evaluation 
process. After examining the report, the FCC staff could de- 
cide toprepareanenvironmentalassessment for the project. If 
warranted, the commission would then proceed with an EIS. 
The rule would apply to applications for equipment authoriza- 
tion, construction permits and licenses to transmit. 

The commission anticipates the new rules will affect very 
few RF/MW sources. Most applicants would be in compliance 
with theOSHAstandardand "thusshould becategorically ex- 
cluded" from the requirements. Currently operating facilities 
and equipment licensed by the FCC would not be reevaluated. 

Commentingon the action, theFCC'sDr. Robert Cleveland 
and Deputy General Counsel Peggy Reed said they did not ex- 
pect the rules to result in many EIS's. In fact, since NEPA be- 
came law in 1970 the commission has prepafed only one EIS 
and that was for a FM tower in a scenic area. 

Comments on the proposed rule are due by June 18, and 
reply comments by August 18. 

e 8 3  Budget Proposals 

fects information-needed for establishment" of a general 
population guidance. - Federal Con~nlunicorions Commission: The FCC's budgrt 
was cut by S2.9 million from its 577.3 million FY82 continu- 
ing resolution budget. 

Narional Aerona~rricsairdSpace Adminisrrarion: NASA's 
30/20 GHz satcom program has no funds to build a proto- 
type satellite or to s k  a flight program. About $5.1 &lion 
is slated for completing the development process. 

= National Bureau of Standards: NBS's budget of $104 mil- - 
lion is about equal with last year's request if one discounts 
the transfer of the computer institute from NBS to GSA. 

* National Instilule for Occupational Sqfely and Health: 
NIOSH is also on continuing resolutipn. T h e w 8 3  proposal 
is for $50.5 million, down from $56 million requested for 
FY8Z-which is itself much lower than the House or Senate 
proposals. One major point here is whether the NIOSH 
budget bill will bar theuseof funds to move theagency down 
to Atlanta (see updates). 

Nurional Telecorninunicarions und Inforn~arion Adminis- 
rrarion: NTIA's budcet was cut bv 54 million to SI2.4million 

The President's budget has met with considerable resistance forFY83. Most of thecut is in thkpolicy division and admin- 
in Connress, and it will takesome time beforeacom~romiseis istrative suooort. The aeencv's satellite program was . . - .  . - 
reached. Who the winners and losers will be and how the eliminated. 
changes will filter down to affect non-ionizing radiation pro- - . 
grams is anything but clear. In fact, someagencies have yet to Ocnrparional Safery and Healrh Adfi~inisrrarion: OSHA's 
have their budgets for FY82, already in its sixth month, ap- budget was increased by about $14 million over the amount 
proved and arc still operating on a continuing resolution. allocated in its continuing resolution. OSHA is planning to 
Apart fromrequests forspecificapplications, non-ionizingra- make 53,000 inspections in FY83, compared to 52,000 pro- 
diation programs are rarely line items in agency budgets. So jected for FY82. 
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NIOSH Criteria Document Nears Completion 

The National Institute for Occupational Safety and 
Health (NIOSH) criteria document on radiofrequency and 
microwave (RF/MW) radiation will be ready for external re- 
view in the late spring. Speaking from Rockville, MD, Dr. 
Momtaz Wassef, NIOSH's project manager for the docu- 
ment, said that the NIOSH team was in the process of as- 
signing SAR (specific absorption rate) values for the key 
papers in the literature and picking levels for the new pro- 
posed standard. 

Sections of the document have already been reviewed by 
consultants selected by NIOSH. Listed below are the con- 
sultants and the biological effect they reviewed: Dr. Ernest 
Albert. Georee Washineton Universitv. central nervous svs- - - . . 
tem; Dr. Russell Carpenter, Bureau of Radiological Health, 
ocular: Dr. Ronald Jensh. Thomas Jefferson Universitv. re- 
production and teratology; Drs. Don Justesen and ~ i r i i n i a  
Wolf, VA Medical Center, Kansas City, behavioral; Dr. 
Robert Lebovitz, University of Texas, auditory; Dr. Robert 
Lihurdy, USAF School of Aerospace Medicine, im- 
munology and hematology; Dr. Shin-Tsu Lu, University of 
Rochester, cardiovascular; Dr. Sol Michaelson, Univeisity 
of Rochester, general physiology; and Dr. Vernon Riley, 
Hutchison Cancer Research Center, Seattle, neural and 
endocrine. 

Canadian VDT Ruling: No Loss of Pay 
for Alternative Work During Pregnancy 

A labor arbitration hoard in Ontario has ruled that a video 
display terminal (VDT) operator cannot be penalized for 
trans&rring to a ~ & - V D T  jbb during pregnancy. Helen Barss, 
a data proccsor at the Ministry of Education, filed a com- 
plaint &st May after her request for alternative work during 
her last four months of pregnancy resulted in a temporaryjob 
demotion with a cut in pay. On January 21, a three-member 
Ontario Crown Emoloyees' Grievance Settlement Board ruled 
that Barss must bec~"~ensated for the difference in salaries. 

In itsdecision, the board wrotethat Barss's "sole reason for 
making the request was the belief (we think on reasonable 
grounds) that thechangeshould bemade for theprotection of 
her unborn child!' Under the Crown Employees' Collective 
Bargaining Act, a worker is entitled to the same salary while 
reassigned to a lower paying job for up to six months if the 
change is for health reasons. 

The hoard emphasized that it lacked "both the authority 
and the ability" to decide whether VDTs present a health 
hazard, though it judged Barss had legitimate reasons for her 
fear. The decisionstated that people arcentitled to beskeptical 
of scientists' conclusions and ciied changing opinions about 
the safety of urea formaldehyde, DDT, 2,4-D, contraceptives 
and other products. 

Barss asked to leave VDT work in her fifth month of preg- 
nancy on the recommendation of her doctor. The ministry ar- 
gued her job posed no health risks but agreed to transfer her 
for personal i t h e r  than health reasons. Barss worked as arec- 
ords clerk for the remainder ofherpregnancy a t  $267 per week 
rather than the $286 she regularly earned. 

Electric Fields Heal Fractures 

Dr. Andrew Bassett and his colleagues at the Columbia- 
Presbyterian Medical Center in New York City have conclud- 

ed that the treatment of non-healing bone fractures with elec- 
tric fields is safe and effective and that it could now he "the 
primary treatment for ununited fractures or arthrodeses!' 

According to their report published in the February 5 Jour- 
nal of the American Medical Association (JAMA), pulsing 
electromagnetic field (PEMF) therapy has worked for over 77 
percent of the 1078 patients treated in the US and abroad dur- 
ing thelast seven years.Thesuccess rate was unaffected by the 
aee of a oatient's fracture. the number of ooerations prior to 
<EMF tkatment or theprksence of infection. No adverseside 
effects have been reoorted since the techniaue began trials at - 
Columbia in 1974. 

Bassett's system is non-invasive; coils are placed around the 
site of the fracture togeneratePEMFs, whichinturn penetrate 
the body and induce weak electric currents in the hone. Re- 
search at thecenter has shown that these fields modify cell be- 
havior and promote bone growth. 

An editoiial accompan~ng the report in IheJAMA praises 
the useof PEMFsand the related, but invasive, direct-current 
stimulation as "a major advance in traumatic orthopedic sur- 
gery." The author, Dr. Clinton Compere of  Northwestern 
University Medical School in Chicago, IL, states that thecon- 
sensus judgment must bethat electricstimulationmethodsare 
effective. 

In an answer to some critics who have asked for double- 
blindexperiments (seeMWN, May 1981). Bassett and his team 
argue, "When 75 percent or more of [the subset of patients 
disabled for more than two vearsl. and in whom snontaneous . .. 
healing is unlikely, are healed by PEMFs, there i; little room 
for rational doubt that the method is highly effective." 

Navy Issues Project ELF Plan 

The Naval Electronic Systems Command has released a 
work plan for its ELFsubmarine communications system. The 
34-page, illustrated report, Ertremely Low Frequency (ELF) 
Communications Program in Wisconsin and Michigan; 
System and Site Definition, Program Plans, Environmental 
Summary and Supplementary Information, December 1981, 
details the schedule for making the system operational by 
1986. 

The Wisconsin facility at Clam Lake will be upgraded; new 
transmitting equipment will be installed by 1984. The existing 
overhead antenna operating with a current of 300amperes will 
stay in use. The navy will build two additional antennas in 
Michigan, each 28 miles long and mounted on poles, at a site 
still to be determined. When completed, these will carrya cur- 
rent of 150 amperes and operate synchronously with the 
28-mile Wisconsin antenna. The Michigan control center will 
be located at K.I. Sawyer AFB. 

The proposed FY83 budget allocates $49.8 million for Pro- 
ject ELF, of which $32.3 million is for new equipment in 
Wisconsin and Michigan. 

The navy will issue an environmental protection plan and a 
draft ecological monitoring program for the Michigan site 
later this year. The IIT Research Institute (IITRI), which is 
managing this work for the navy, is now in the process of so- 
liciting proposals for relevant environmental studies. A bid- 
der'sconferenceis scheduled for March 18 at IITRI's mainof- 
fice in Chicaso. IL. Although the work nlan indicates that the - .  - 
navy does not intend tocarry out any ecologicalstudies in Wis- 
consin. IITRl's Martv Abromavase told Microwave News 
thatthis decision has deen reviewedand that somestudiesmay 
now be funded if thev are iudsed worthwhile. The navy has 
budgeted $750,000 fo; ~ ~ f e c ~ o g i c a l s t u d i e s i n  ~ ~ 8 2 a n d  has 
proposed to spend 52 million on them in FY83. 
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The navy intends to  protect power and telephone lines 
against interference in both states and will pay for any miti- 
gation costs. 

The report drew criticism from Stop Project E L F  (SPE), a 
group based in Madison, WI. In  written comments submitted 
by SPE, Jennifer Speicher and John Stauber claimed that the 
navy had reneged on i t s  1969commitment t o  remove t h e c l a m  
Lake facility once testing had been completed. SPE urged the 

navy to  prepare a n  environmental impact statement for  the 
Wisconsin site that  included analyses of  possible interference 
with airplane equipment and potential effects on  the weather. 

Copies of  past environmental impact statements for  Project 
Sanguineandseafarer, the  previousnames of  theELFsystem, 
are available from the Environmental Law Institute, 1346 
Connecticut Avenue, NW, Suite 600, Washington, DC 20036, 
a t  a cost of  ten cents per page. 

Biological Effects.. . . Some professors at Virginia Commonwealth 
University's Department of Pharmacology and Microbiology have 
set up a consulting firm called Quintoxand have won acontract from 
.the Office of Naval Research (ONR) to work on drug-microwave syn- 
ergy. Professor Albert Munson will head the study of synergistic ef- 
fects of microwaves and amphetamines on the immune system. 
VCU's Professor Stephen Cleary will serve as a consultant on the 
project. The first year's award is for $75,000; the project wili N n  for 
two or three years.. . .Drs. Przemyslaw Clenki and Ewa Manikow- 
ska have detected chromosomal abnormalities, cell degeneration and 
cell death in soermatoeenic cells of mice emosed to 0.915.2.45 and 
9.4 GHz miciowaves. full description o i  this new research from 
BRH will appear in next month's issue.. . .The workshop on Behav- 
ioralEffecls of MicmwaveRadiolion Absorption, reported as tenta- 
tively scheduled in lastmonth'sissue, will be held March 16-19outside 
Salt Lake City as planned. For more information contact: Professor 
John D'Andrea at theUniversity of Utah. (801) 581-8590.. . .BRH is 
seekine a contractor to studv th; electro&netic absomtion charac- 
teristiciof biologicalandsimulated biologic~materials:~ormorein- 
formation contncl David Ramos at the FDA, (301) 443420..  ..A 
US-Canadian team repom on themeasurement of the permittivity of 
biological tissue with an opensndcd coaxial cable in the Janu;uy 
IEEE 7?ansactionc on Mlcrowove Theory and Tehniques (p. 82). 
... Dr. James Bond of Javcor in Alcxandria, VA. is schcdulcd to ~ r c -  

seminar will be the conducted and radiated EM waves from lighting 
systems operating at high frequencies. LBL wili publish the pro- 
cecdines of the meetine. For more information contact: Rudv 
~erdese r ,  Room 90-311i, LBL, University of California, ~erkelei,  
CA 94720. (415) 486-5605.. ..The first issue of a new quarterly, EMC 
techno log^ appeared in January. The magaine is published by Don 
White Consultants of Gainesville, VA. Subscriptions are $20 a year. 
Contact: Circulation Director, EMC Teehnolog~ PO Box D, Gaines- 
ville. VA 22065.. ..Don White Consultants will be running a 4-day 
course on EMI/EMC eroundine and shieldine for the ~ i n n e v i l i  
Power ~dminirtration . .And ;he navy has hired A&T Technical 
Services. Inc.. for support in improvingEhll/EMCcommunications. 
Thecontract is worthabout 51.1 million.. . .The InlernationalSpn'ial 
Committee on Radio Interference (CISPR) ofthe international Elec- 
trotechnical Commission has published the third edition of its puhli- 
cation (no. 10) Oraanization, Rules andProcedures ofthe CISPR. It 
is available from: ~ u r e a u  Centralde la ~ommission~iectrotechnique 
Internationale. 1 rue de Varembe, Geneva, Switzerland. The price is 
41 Swiss francs.. . . CBS and NBC want the FCC to reconsider its re- 
cent decision to allow the Field Operations Bureau to shut down in- 
terfering news-gathering equipment. (See MWN, January/February 
1982.) In its petition, NBC notes that the interference during the first 
shuttle flight-the impetus for the rule-was caused by out-of-band 
harmonics from the eouioment. even thoueh it was ooeratine well 

sent a seminar on "A ~h;r~ochemical Basis for Alterations in ~ a - E f -  within applicable FCC ;p;cificaiions. NBC ;tales th3t (he ruleF"ad- 
flux from Cerebral Tissue Exposed to Low lntensity RF Elecrro- dress a theoretical situation that.. .has never occurred!' The broad- 
magnetic Ficldr." on March 2 aspartofONR's Washington. DC-area cartersargue that the rules arctoo broad and unnccersary.. . .The Na- 
seminar series. 

Communications. ... The Office of Technology Assessment (OTA) 
has issued a report, Radiofrequency Use andManagement: Impacts 
From the World AdminkIralive Radio Conference of  1979. which 
concluded that the US "must begin to develop policiknow ;hat will 
assure that international telecommunication decisions do not jeop- 
ardize its political, economic and national security interests!' Free 
summary copies are available from OTA, US Congress. Washington, 
DCZOSIO. (202)224-8996. Or you can order a completecopy from the 
Government Printing Office. stock no. 052-003-00863-7. $6.50.. . . 
Microband Corp. o i ~ m e r i c i ,  a subsidiary of ~ m s h a r e ,  wants to 
clear the way for over-the-air delivery of pay TV and other informa- 
tion services in 50US markets. Thecompany is seeking FCC approval 
to use multipoint distribution service (MDS) for multichannel sys- 
tems capable of competing with cable TV. Microhand calls its pro- 
posed 5-channel system Urbanet.. . .The FCC has approved the first 
esuioment for the Dieital Termination Senrice (DTS). (See MWN. 
~Etdber  1981.) ~ a p a c r a  radio to transmit digitai data within cities; 
will be available from Local Digital Distribution Co. of Rockville, 
MD, this summer. Thecompany is ajoint venture of M/A-COM Inc. 
and AetnaLifeandCasualty Co.. . . Megapulse Inc. of Bedford. MA, 
has been awarded$350,000 to perform aradiopropagationstudy for 
DOE, and GE will do a $396,000 study of "mobile radio alternative 
systems" for NASA. 

CompaUbUlfy and Interference.. ..The new word processors at the 
Sate  De~artment are emittine sienals that are disruotine the clocks 
around t i e  offices. accordineto item in the ~ebriarv-5 Wahin.. ~ ~~~ ~~~~~~ ~~~ ~~~~ - ~ - ~ ~ ~ ~ ~ ~ .  ~ ~- ~- 
ran Posr. The interference has yet to becontrolled.. . .The Lawrcncc 
Berkeley Laboratory (LBL) is hostingatwo-day confcrcnceonLighr- 
ing-Eleclromagnelic Compatibility on March 18-19. The focus of the 

tional Association of Broadcasters (NAB) has begun a program of 
tracking the frequency and power used by Cuban stations, which are 
interfering with US radio broadcasters. The NAB will use the data to 
show the ureencv of the oroblem.. ..A erouo from the naval Re- 
search ~aborato& in ~ k h i n g t o n .  DC, ias  measured the spectral 
noise density, amplitude probability distributionand spectralcontcnt 
ofambient noircfrom 1.0to4.0 kHrutsitrrin Italy andNorway Thc 
results appear in the JanuarylFebruary Radio Science. 

Measurement.. . . NBS will host this year's Conference on Precision 
Electroma~neticMe~rements in Boulder. COr June 28-Julv 1. For 
more i n f o ~ a t i o n  cunlacl: Davtd W. ~ l l n n .  CPEM '82, NES. 325 
Broadway, Boulder. CO 80303.. ..Canada's Douglas Hill has de- 
velopcdanew way tocalibrateminiature probes used tomcasureelec- 
tric fields in biological tissues at 2.45 CHI. His description is in the 
January IEEE 7?omodiom on Microwave Theory and Technisues. . . . ~ n d  a team from McGiil Universitv in ~ o n t r & l  has nublished a 
set of design criteria for abrorher-lined chambers used in electro- 
magnetic susceptibility measurements in the February IEEE Pans- 
actions on Elecrromagnelic Compalibilily.. . .The Naval Surface 
Weapons Center in Dahlgreu, VA, is seeking comments from contrac- 
tors interested in developing a new and more compact RF/MW 
hazard meter for use aboard ship. 

Medical Applications.. . .Phosphorus-31 NMR has been used to ob- 
serve the energy metabolism of humanmuscle. A team from Eneland, 
G.K. Raddaelal., reportsin theFebruary 18Nolure(p. 608) that they 
have used the technique to measure changes in phosphoereatine and 
pH during exercise of the forearm of persons with muscular dis- 
orders.. . .Wo new review articles on the application of NMR were 
published last month. The potential for imaging and in vivo spectros- 
copy is reviewed in the February 5 Science @. 619) and a more intro- 



ductory piece appears in the January/February Technology (p. 32). ... Dr. Richard Heilman of the University of Vermont College of 
Medicine argues that there is a paradox in the presence of a malaise 
surrounding imaging technology at a time of its greatest develop- 
ment. In an editorial in the February 25 New Enginnd Journol of 
Medicine, "What's Wrong with Radiologyl" he explains the 
paradox in terms of an inability to develop a coherent delivery sys- 
tem.. .. M&D Technology Ltd. will start manufacturing NMR im- 
agers in Abcrdeen, Scotland. The university's Profcssor John 
Mallard will serve as the new company's scientific director.. . .The 
January 28 New Scientist features an article on bioelectricity, "The 
Electricity That Shapes Our Ends!' ... RF, microwave and ultra- 
sound hyperthermia for cancer treatment will be thesubject of one of 
the sessions at the Tenth Annunl Northeart Bioengineering Confer- 
ence to be held at Dartmouth College, March 15-16. Dartmouth's Dr. 
Evan Douple will give a keynote specch on hyperthermia.. . .The 
Association for the Advancement of Mcdical Instrumentation is 
holding its annual meeting in San Francisco, May 9-12. Among the 
sessions are those on hyperthermiacancer therapy, NMR imaging and 
medical device regulation. For mare information, contact: AAMI, 
1901 North Myer Drive. Arlington. VA 22209. (703) 525-4890. 

Military Systems.. . .The air force has decided to expand its experi- 
mental over-the-horizon backscatter radar system in Maine to $over a 
60 degree sector as the next step in its devclopment. The AF'r Elec- 
tronic System Command at Hanscom AFB, MA, is in charge of the 
work at the two OTH-B radar sites in MorcowlCaratunk and Calum- ~ ~~ 

bia Falla, ME. A decision on where tositctlte full scale system will be 
made in the ncxt few montla. Bangor lntcrnalional Airport is the 
leading choice.. . .The Naval Surface Weapons Cenler in Dahlgren. 
VA, wants to develop a compact, lightweight receiver with a fre- 
quency range from 200 Hz to 100 kHz for use on ships and aircraft 
(Commerce Business Doily, February 10). 

Occupational Health .... There is a good chance that OSHA will 
delete all of its "should" or voluntary standards in the coming 
months. This would eliminate the 10 mW/ma guideline now on the 
books, and wouldmakeit possible tocite RF/MW violatorsunder the 
OSHAct's general duty clause-possibly for exceeding the new, more 
stringent ANSI standard.. . .Will NIOSH move to Atlanta or will its 
director. Dr. J. Donald Millar, come north to Rockville. MD? The 
drama continues. (See MWN, JuIy/August & September 1981.) Con- 
gressman David Obey (D-WI) is again pressuring Millar to join the 
NlOSHstaff in the Washington, DC, area.Thesubjec1willbeairedat 
House appropriations hearingsscheduled for February25.. . .OSHA 
is working with the American Eleetranics Association (AEA), based 
in Palo Alto, CA, to develop an occupational health and safety pro- 
gram for the more than one million workers in the electronics in- 
dustry. The agreement calls for the project to start April 1 and to ex- 
pire September 30 unless renewed.. ..Meanwhile OSHA is closing 
down 41 of its area offices and laying off some 300 staff members. 
The agency has also chnnged its inspection policy so that only those 
work places which threaten "physical harm or an imminent danger" 
will bc inspected.. . .The American Industrial Hygiene Conference, 
scheduled for June 6-11 in Cincinnati, OH, will feature papers on 
non-ionizing radiation. 

Ovens .... Factory shipments of microwave ovcns dropped 16% in 
January compared to last year. According to the latest statistics com- 
piled by the Association of Home Appliance Manufacturers, 304,100 
ovens were produced or imported, down from 361,900 in January 
1981. Shipments of all major appliances declined 24% .. . .Cober 
~ lec t r6n ia  has published a new four-page brochure describing con- 
tinuous microwave vulcanization ovens and pre-heaters developed 
specifically for rubber processors. For a free copy, contact: Cober, 
102 Hamilton Avenue, Stamford, CT 06902. 

People.. . . RCA's Howard Johnson will beretiring on Apr 11 1 after35 
years with thecompany. He will be resigningassecretaryof IMPI but 

will rcrve out his term on TEPRSSC. Johnson said that he might do 
romeconsulting. It ir not clear if nnyonc will follow RF/hlW isrues 
for RCA when Johnson is pone.. . .Verlc Blaha Itas retired from Lit- 
ton Microwave and become general manager and vice-president of 
Holadav Industries in Eden Prairie. MN.. . .Sidnev Metzeer. a mem- " . 
ber of FhlAC, has retired as chieiscicnrtst of Cornsat. The romp3ny 
has yct to announce who will replace him ... . Dan Lynch. \tee prcsi- 
dent of Executive Consultants Inc., has become the new cxecntive 
director of IMPI. The institute recently moved i s  office from New 
York City to Vienna, VA. 

Power Lines.. . .The New York StateOverheadPower Lines Project's 
Advisory Panel met in New York City over the February 19 weekend 
to select the winning proposals for studies on the health effecls of 
powerline radiation. Some 15-20 projects will receive $3.5 million. A 
decision is due by April 1. At a public meeting held during the delib- 
erations, panel chairman Dr. Michael Shelanrki of NYU said that 
"due to funding limitations and theslateof thcart, theresearch fund- 
ed under theprogram will not yield definitiveanswers on risk, but will 
eive clear-cut reolicable rmultr." The state's Dr. David Caroenter re- 
iezled that the project will hirr a consultant on dosimetry; who uill 
visit all rllc funded labs. NYU's Dr. Arthur Upton has resigned from 
the panel for personal rexonr. 

Satellite Communications.. . .The House Committee on Government 
Operations has recommended a study be prepared on potential appli- 
cations of direct broadcart satellites (DBS). Both its report, Inter- 
nntionni Shortwnve Brondcnsting nnd Direct Broadcast Sateiiites: 
Voice of Americn, Rodio Free EuropdRadio Liberia Radio Marti, 
December 11, No. 97.398. and the hearing record upon which it is 
based, Internntinnnl B~ndcosting: Direct Brandcarling Sntelliter, 
are now available from the committee. ... The FCC is exoected to 
authorizeas many aseight interim DBS systems this spring. Itdcclded 
aganst reconsidering two rejected DBS applications at a February 18 
meeting.. . . hleanwhilc. Comsat's Satellite Television Corp. (STC) is 
gearing up to open a three-channel direct-to-home pay TV service in 
1985. A special report on STC appears in the February 22 Broad- 
costing.. . . Ford Aerospace and Communications wants to build one 
billion dollar's worth of satellites for Intelsat, but the international 
satcom group plans to negotiate the contract with Hughes Aircraft. 
This February Ford asked theFCC to block Comsat's participation in 
the construction project in order to prompt Intelsat to reconsider the 
bids.. . .Despite the recent bad news, or perhaps because of it, Ford 
ran two-page ads in the New York Times and the Washington Post 
assuring readers "There's a Ford [satellite] in America's Future!' ... AT&T has filed with the FCC to start a nationwide satellite 
distribution system for radio programs later this year.. ..A review 
article on business use of satellite communications appears in the 
February12Science.. . .TheJanuaryMicrowoveSysremsNewsoffers 
aview of satcom's role in the 1980's.. . .Aninterview with thearmy's 
Project Manager for Satellite Communications. Colonel Charles 
Lindberg, is featured in the January issue of Military Electron- 
ics/Counlermellsures.. . .RCA has come up with a new scheme for 
leasing transponders on its Satcom IV saiellite since its November 
auction, bringing in a total of $90.1 million in winning bids, was in- 
validated by the FCC in January. The company has proposed re,liing 
each lease for $13 million, a price it says reflects market demand. 

Standards.. . .The National Associaton of Broadcasters has awarded 
Jane Clemmcnscn of the University of California, Berkeley a grant 
for a "Renort on the Status of Federal Standards on Non-lonirinp . 
Radiation." 

Technoloev.. . .The National Oceanic and Atmor~heric AdrninisLpa- - ~~~ ~ 

lion h x  awarded three $850.000 competitive contracts for designing 
a new weather-radar systcm lo Raytheon, Sperry and a team from 
Ford Aerospace & Communicarionr and Westinghouse Electric. The 
government hopes to replace 300 aging radar units with 160 new ones. 
capable of givingadvanced warning of tornados and flash floods, by 
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the mid-1990's.. . .The worldwide satellite remote sensing market will 
reach $400 million per year by 1990, according to a study by Metrics 
Inc. ofAtlanta, GA.Metricsestimates thismarket is the fastest grow- 
ing area of commercial space activity. For information contact: G. 
William Spann, Metrics inc., 290 InterstateNorth, Suite 116, Atlanta, 
GA 30339. (404) 955-1975.. ..The IEEE MTT Society has published 
Low-NoireMicrowave TmnrirlorsandArnp(ifiers, a book ofselected 
reorints. Cost: $16.95 oaoer for IEEE members. $33.95 hardcover or 

stead of ANSI's six minutes. The variation. Watkins ex- 
plained, was favored because the standard is designed to pro- 
tect the oublic from lonn-term chronic exoosures. 

The occupational limTts would only apply to medical and 
educational institutions. The Department of  Public Health is, 
however, working u,irh the state's Department of Labor and 
Industry, which is likely to issue a similar standard to orotect 

si5.45 for IEEE members. Order areaaid frdm the IEEE Service ~ ~~~ 

Center, 445 Hocr Lane. ~irca~taway,' N; 088541 ... ~n article on the 
macron accclemtor, a device that can accelerate gram-sire pieces of 
matter to high spccds and a relative of the rail gun, appears in the 
January/Febntary American ScienlW.. . . In contract news, the 
Defense Nuclear Agency is seekingacontractor to writeguidelines for 
designing electronic circuifs in such a way as to avoid electromagnetic 
pulse (EMP) damage. Contact Robert Henshaw, (202) 325-7658. ... 
NASA is negotiating with NOVAR Electronics Corp. of Barberton, 
OH, for an evaluation of SPS sonic simulator development and 
microwave propagation effects.. . .Texas Instruments Inc. of Dallas, 
TX, has won a$227,104contract from theFAA to support theinstalla- 
lion of MLS prototype ground equipment at Philadelphia Inter- 
national Airport.. . .The Army Armament R&D Command is nego- 
tiating with Geo-Centcrs Inc. of Newton Upper Falls, MA, to eval- 
uate the theoretical possibilities of microwave absorption for de- 
tecting chemicals . . . .Yale University will perform experiments on the 
interaction of electromagnetic waves with metallic fibers under a 
$200,000 contract from the Army Research Office. 

VDTs.. . .Video display terminal (VDT) provisions in the new News- 
paper Guild contract with the Montreal Gazelle include shielding for 
the flyback transformers of all plastic bodied terminals (seeMWN, 
March 1981), annual eye examinations and alternative work for preg- 
nant operators upon request. If reassignment is impossible, a lead 
apron will be provided.. . .Union official Gary Cwitco of the Com- 
munications Workers ofCanada estimates 60 to 70 percent of thepreg- 
nant VDT operators at Bell Canada take advantage of a labor agree- 
men1 allowine them to stoo VDT work. (SeeMWN. Mav 1981.) ... 
Results from MI. Sinai's e$demiological S ~ U ~ Y O ~ V D T  health efiecfs 
are still months away. According to Dr. Arthur Frank, the study's 
direclor, the first batch of completed questionnaires from partici- 
pating Newspaper Guild locals is now being processed. (See M W ,  
March 1981.). ..News in the February 9 Woll Srreer Journal that 
NIOSH's Baltimore Sun study found no marked increase in the inci- 
dence of cataracts amone. VDT onerators took institute investieators 
bv surnrise. NIOSH's D;. Shiro &aka did not refute the ~ournol!r . . 
report: he told Mtcmk~nveNeasthat no results have bcen released on 
the400somc eye exams performed for the study The report will take 
at least a few more months to complete. (SeeMWN, March 1981.). . . 
Commenting on reports of problem pregnancy clusters among 
clerical workers, Dr. Nancy Binkin at the Center for Disease Control 
in Atlanta. GA. said "fiftv clusters in onevear would not he sienifi- . . " 
cant, given the large number of workers and VDTs." She warned 
against lumping together different types of birth defects and miscar- 
riages. (See MU'N, Novcmbcr 1981 & Jonuary/Fcbruary 1982.). . .A 
sympathetic judge in Frankfurt, Germany, dismissed charger against 
a bookkeeper whoattacked his company's VDTwith achair and then 
set it on fire. According to the January 29 Guild Reporrer, the 
employcc was frustrated by system failures that regularly forccd him 
to work overtime. 

Massachusetts Standard (conrinuedfmmp. I) 

Ann1 29 in Boston. Since the leeislature authorized the state 
~~~ ~ 

agencies to set a standard for non-ionizing radiation in 1980. 
the standard becomes official 30 davs after its oublication in 
the Cornmonweol!h Regisfer. the state's official record. The 
new rule could be in effect bv this summer. 

The limits in the populationstandard are in fact thesameas 
the new ANSI standard excent that all valuer have been re- 
duced by afactorof f ive.~heother  major differenceis that the 
averaging time for measuring exposures will be 30 minutes in- 

other workers in the 'tate. The averaging time for dccupa- 
tional exposures is six minutes. 

In addition, there is a proposed emission standard for 
microwave ovens: a 5 mW/cm2 leakage limit for ovens made 
after October 5, 1971, and 10 mW/cm2 for those made before 
that date. 

The proposed standard has an  exclusion clause which allows 
the limits to be exceeded "if the exposure conditions are 
shown bv l a b o r a t 0 ~  orocedures anoroved bv the Director lof 
the ~ a d k t i o n  ~ o n t ; i l  Program oi ihe  Massachusetts ~ e ~ a r t -  
ment oiPublic Health1 to oroduce a s~ac ia l  ~ e a k  snecilic ab- . . 
sorption rate below eight watts per kilogram averaged over 
any one gram of tissue" and an  average, whole-body SAR 
below 0.08 W/Kg for the public and 0.4 W/Kg for workers. 
Devices with an inout Dower of seven watts or  less are also ex- . . 
cluded. - .  

The orooosal was drafted by an ad hoc committee on non- 
ionizing radiation chaired b; Watkins. Its membership in- 
cludes Dr. Sol Aronow of Massachusetts General Hosoital, . . 
Representative Argeo CeUucci of the state legislature, Dr. 
Samuel Fine of Northeastern University, Dr. Padmakar Lele 
of MIT, Dr. John Osepchuk of Raytheon and Dr. John 
Shapiro of Harvard. 

The department bas published a report which contains an 
introduction to RF/MW radiation and a rationale for the 
standard, "105 CMR 122.000: Regulations Governing Ma- 
chines Which Generate Radio Frequency Electromagnetic 
Fields." For a copy of the report and the rationale, contact: 
Robert Warkins, Department,of Public I-lcalth, Room 770, 
600 Washington Street, Boston. MA 02111. 

RFI at TMI (conlinuedfrornp. 1) 

radio signals had interfered with the combustible gas meter 
and that the chromatograph analysis had been faulty. A 
workman's oortable radio had confused the hvdroeen eas . - -  
meter, yielding unreliable readings. 

A spokesman for General Public Utilities (GPU), theowner 
of the plant, refused to disclose either the type of  meter which 
had been susceptible to RFI or  the type oftwo-way radio used 
at  the plant. GPU's Doug Bedell did say, however, that the 
walkie-talkie in auestion consisted of a micronhone in the 
worker's face m&k with a receiver i& the belt of his protective 
suit. 

None of the RFI experts contacted by Micron,ave News 
were surprised by the incident. They acknowledced that such 
cventsar~possible, though un1ikely:~ome warnedthat theab- 
sence of federal standards for RFI made potential problems 
difficult tocontrol. Inastaff report releasedlast July, theFed- 
era1 Communications Commission concluded: "As our socie- 
ty becomes more and more dependent on electronics andelec- 
tronic communications, societal uroblems stemminn fiom 
RFI can only get worse unless significant parallel action is 
taken!' 

A spokesman for the Nuclear Rrgulatory Commission said 
it couldnot compel thereleaseofany informationon theinter- 
fering equipment. The commission is not investigating the 
"unusual event" at  TMI, but it will review the GPU's report 
on the incident. 
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ELF: Leukemia (co,rti,raed front p. I ,  

magnetic fields, and continuously to low levels of non-ionizing 
electromagnetic radiation, it is imponant to know what risks, if 

i any, are entailed." TheLancer is a highly regarded British medi- 
' cal journal. 

Congenital Malformations 

A soon to be released paper from Sweden also questions the 
safety of occupational exposures to ELF fields. Dr. Stefan 
Nordstrom of the University of Umea and co-workers repon that 

; children born to men who workin high voltagesuhstations have an 
increased incidence of congenital malformations. The authors of 
the retrospective study hypothesize that "as a result of working in 
electrical fields in the switchyards, the employees' bodies andlor 
objects in the switchyards nre electrically charged and then dis- 
charged ... Cell disturbances, including chromosomal aberrations, 
may be caused by such chargesldischarges." They advise that 
while these results nre statistically significant, they are based on 
onlv a small number of cases. The oaoer is scheduled to be 
pudiished in the next issue of ~ioelect%na~netics.  

Commentine on these studies. Dr. Robert Becker saia, "Re- - 
searchers must stan doing epidemiologies." Interviews with 
manv other scientists indicated a growing consensus that more 
deta(1ed research must now be carried o u t ~ e c k e r ,  the author of 
Elecfronrap~.erism orrd Life (with Dr. Andrew Marino), believes . . 
that ELF fields L.an act as gtnsralized strcssors 3nd ~senbnn:crs of 
cell divisian. Under ccnain cunditions. thusc could cause in:llia. - 
nancies and developmental aberrations, he argues. 

A similar view is held by Dr. Clay Easterly of Oak Ridge 
National Laboratory in Tennessee, who has written a number of 
papers on the risks associated with magnetic fields. In 1981, he 
proposed a hypothesis to explain how magnetic fields could pro- 
mote cancer (rather than initiate it): magnetic fields mav alter cell 
replication and thus act as a stimuius f& the prnliferati& of latent 
tumor cells, leading to the development of malignant tumors. 

Other Recent Studies 

Last Julv, Dr. Samuel Milham. Jr.. reponed an association 
between leukemia and exposure to e~ectriE and magnetic fields 
among workers (seeMWN. JulyIAugust 1982). Milham's results 
were then confirmed by a research grnup at the University of 
Southern California (USC) with occupational cancer data for Los 
Angeles (seeMWN, December 1982). The USC study identified 
an increased risk of developing AML, especially among power . - - .  
linemen. 

With respect to the reneral population, in 1979, Dr. Nancy . . . 
Wcnhuimer and Ed Lcepcr reported :I corrclati.~n bctaccn u p t > -  

toelectric puwer lines and childliood :an;er. A similar study 
in Rhode 1slan-d failed to show such a relationship. howeve;. 
We~iheimer and Leeper recently extended their results, finding 
that AMFs were also associated with cancer in adults (seeMWN, 
Januaryk'ehmary 1983). And last year, a Swedish group found 
support for Wertheimer's original study using cancer statistics 
from Stockholm (see MWN, November 1982). 

In a speech delivered last May before the new series of cancer 
reoorts aowared, Dr. J.A. Bonnell concluded that there was no 
evidenceto contradict the view that electric fields were harmless 
up to transmission voltages of 400 kV, and probably for voltages 
as high as 800 kV. Dr. Bonnell, a medical adviser to the Central 
Electricity Generating B o d  in London, published his speech in 
the December issue of the Jotirnal of rlre Royal Sociery of 
Medicine. 

Phone calls to the Electric Power Research Institute in Palo 

Alto, CA, ehicll spons.lrs wmL. rcccsrcll on the biological ufl'~uts 
uf ELI: ilcldj for n ronsvntun~ of elr.ctri:al utilities, wcrc nut 
returned. 

NY Sponsors Research 

The New York State Deoanment of Health's Power 1 . i " ~ ~  
Project is in the midst of planning an epidemiolgical study of the 
relationship between ¤0 Hz electromagnetic fields and cancer in 
the gcneml population. Pre-proposals are due March 22. For more 
information, see the notice in the F e b r u a ~  18Sciencc (0.8931 or ,. , 
call (518) 474-4170. 

Last year the project announced an award to SRI International 
for an epidemiological study of electric utility workers but tile 
effort was suspended afterquestions were raised about the way the 
cohorts were defined (see MWN. November 1982). 

The New York project's Scientific Advisory Panel is also look- 
ing into the possibility of re-analyzing Wenheimer's data on 
childhood and adult cancer. The expert panel has hired Dr. Anne- 
mane Cmcetti, a New York-based conaultitnt in epidemiology, to 
advise them on the status of the date. 

The panel will meet March 27-28 in Albanv to review nre- 

ELF: Magnetic Fields ( , ~ t ~ r i , t ~ e d / r o , , i ~ .  I, 

generator of rectangular rvavcs with ;I pulsc duration ol0.5 mil- - - 
liseconds. Eggs were exposcd to magnetic fields of 0.12 mic- 
ro Tesla (uT). 1.2 uT and 12 uT. ( I  uT= 0.01 gauss. so these fields 
are equivalent to 1.2, 12 and 120 milligeuss) for 48 hours at 
frequencies of 10,100 and 1,000Hz. At the two higher frequencies 
and for each of the three intensities. Delgtdo repons significant 
malformations, especially in tlie nervous system and the heart. 

Deleado found the "most marked and uniform effects on em- 
hryolo~ical development" at 100 Hz and 1.2 uT. Under these 
conditions, microscopic analysis indicated "drastic" changes in 
tissue structure: "There was little cellular differentiation, and a 
lack of oreanization of cells. without mutual cohesion. resulted in 
a fragile tissue ..." He deducesthat themechanism of actionof the 
ELF maenetic fields is "slow and cumulative." and that "em- u 

bryonic organs reacted with different sensitivity" to the different 
panmeters of the field. He finds that any thermal effects were 
"minimal and may be disregarded." Delgado ako  maintains that 
he observed frequency and power windows because embryos 
exposed to fields of 100 Hz and 12 uT were less developed than 
those exposed to higher and lower frequencies and intensities. 

Skepticism Until Replication * 
Most scientists interviewed about Delgado's paper found it 

difficult to believe that such weak magnetic fields could have so 
profound an effect. For instance, Dr. Lionel Jaffe of Purdue 
University said that he viewed the results with extreme skepticism 
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because the fields weresosmall. "I don't believe it, I can't believe definitely be followed up." Athey said no one at the center was 
it," he said. In a paper published in 1979, Jaffe reported measur- doine anv similar ex~eriments. 

~~ ~ - ,  
ing 11~1rsra1 currents inside chick embryos that \sure much larger Dr. C x l  Bla:kn~an, one oiBcrm;!n's L.JIIL.;:~IIL.s ill the Iil'A Ilh 
th;~t thusc induced By the magneuc field applied by Dslgado. \\ho 1s acll  knoan fur his \\ark t h d t  shur,, winduu r.lfc~.t, in thc 

In contrast to Delgado's fields of 1.204 milligauss, the earth's 
magnetic field is about 0.5 gauss or 500 milligauss, though it is 
neither an alternating nor a pulsed field. 

Dr. Ezra Berman, an expert in tentology at EPA's Health 
Research Laboratory in Research Triangle Park, NC, said Del- 
gado's results were "very interesting" but Berman was not sure 
"what was goingon."There appears to be a "very stmng effect," 
he said, but the data do not support the conclusion that there is a 
frequency or intensity window. Berman said that he would like to 
see the experiment run with more eggs in order to clarify the 
statistics; in addition, he wants moredetails about the way theeggs 
\yere handled in the course of the study. 

Another terntologist, Dr. Joe Lary of the National Institute for 
Occupational Safety and Health (NIOSH) also expressed concern 
over Delgado's findings, but added that he was not convinced 
Delgado had obsen-ed abnormalities. The fields might have 
caused a retardation in development, he said. "Theonly way to be 
sure," L a y  added, "is to allow the chicks to hatch." 

All the teratologists contacted by Microwave News agreed that 
there were verv few studies on the effects of oulsed fields on 

efflux of calcium from bnin tissue at ELF frequencies, said that a 
definitive view would have to wait until another lab repeated 
Dclgado'sexpsrin~cnt. But 11s r~ i r l t I~ : ! t  \~ .p  lusr I ~ . v ~ ~ I c f i ~ ~ t s ~ . c r e  
p,,~iit~lc: "P:oplc in this field tcnd tu think tlrdt biolugtc:,l uiicas 
&e caused by intensities that are comparable to those caused by 
gross heating; yet biological systems, in their natural state, seem 
to be sensitive to very low electrical and magnetic fields." As 
examples, Blackman cited the extreme sensitivity of newts, mice 
and salamanders to magnetic fields and sharks and skates to 
electric fields. 

Pulse Rise Time 

EPA's Tell wonders why more scientists are not attempting to 
repeat Delgado's experiment. In a telephone interview, he said 
that one of his colleagues in Sweden has tried but failed to obtain 
the same results. Although Delgado does not cite the rise time of 
the pulses he used, Tell has discovered them to be very sharp: 1.5 
microseconds. The Swedish researcher used a longerrise time and 
that mav have been an imnortant difference. Tell said. Mean- 

embryonic development. The vast majority of experiments have while, &strated by the inaciionof others,  ellh has astudent tying 
used continuous wave radiation -- most at 27 MHz and 2450 to reolicate the ex~eriment as D ~ R  of an inde~endent studv course. 
MHz. One exception is an experiment by Czech researcher Dr. ~ k l l  points o;t that if fjelgadoss finiings are &e, their 
Hana Patkova, who found "an unfavorable effect" on the. em- significance is enormous. They would affect a host of different 
bryonic development of mice after exposing them to a pulsed 300 technologies: examples mnge from nuclear magnetic resonance 
Hz field (see MLVN, Janua~vlFebruani 1983). (NMR) imarers to lieht dimmers, he said. - 

Dr. Whit A t h q  uf FDA's Na:iiu~:!l Ctnlcr lur Dsvi:rs and Befur: bu~.omingthe cltainnm olths T):p.~rt~~lcn: otPhyai.,lugy 
R:~dlolo~ical 1ieal:ll saiJ th;lt IIL. asuld bc dulri,bus abuut Dcl- 31 tile Centro Ramon y Caial Hospital in hladnd. Del~ado u>s  a 
gado's r&ults until they are replicated. But, he added, "they must professor at Yale ~ e d i c a f  ~ c h o o i  in New Haven. c?. 4I 
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FY84 Budget Roundup 

The Reagan Administration's proposed fiscal year 1984 (FY84) 
I budget was released in eady February. Outlined below are the 

resuests for the federal agencies which have non-ionizin~ radia- . . 
lion biouff<ct\ or con1pxibilily programs. Not in2ludr.d here xrc 
buddcr items for the Dcpanmcnl of Dcfcnsc's R&D and procure- 
ment programs; these will be covered next month. on; note of 
caution: many agencies still do not even have an approved FY83 
budget (FY83 began last October I), so all the numbers below 

. should be considered approximate. 

Air Force: The RFIMW bioeffects research budget at the AF 
School of Aerospace Medicine will remain at last year's level in 
FY84, about $2 million. 

Deporfrncnf of Enerm: 'The Division of Electricdl Entrg) Sys- 
tems lrns bccn cut frum $21.3 million i n  FY83 tu $12.6 million in 
N 8 4 ,  with the electric field effects program reduced from $2.6 
million to $2.0 million. - 
L;nrironmenlal Prolrrfion .Age~rcy: Aa n,e rcponed lad muntb. 
EPA is sccklng lo elimin;ils its health rcseu:h program on nun- 
ionizing radiaiion. The rationale given in the EPA program re- 
quest is: "Nu resouices have been requested for the non-ionizing 
radiation health effects progmm in 1984. This program has been 
focused on research to support the issuance of the 1984 federal 
radiation protection guidance for[RF/MW] radiation. Since devel- 
opment of these environmental exposure guidelines will be com- 
oleted in 1984. no additional health research will be needed for 
incurporation in l l ~ u  fuidelines and the pmgrarn will bs clostd 
out." EPA's Office of Radiation Pmer;lms FY8A budcct remains 
at approximately the FY83 level: $10.8 million. 

- 

Federal Communications Commission: A request of $86.159 
million for FY84, an increase of $6.34 million over FY83. 

Navy: The Office of Naval Research's projected FY84 non- 
ionizing radiation bioeffects budget shows an increase to $2.75 

to $28,796,000. ORH handles both ionizing and non-ionizing 
radiation. #I 

NIOSH Scraps RFIMW Criteria Document; 
Plans Shorter Rationale for Safety Standard 

Airer 11carly six years .)f nurk. llrc Naticlrrdl Institule for O ~ C I I -  
wntional Satitv ;lad Health (NIOSH) has 2klnd~ned its crilcri;~ 
hocumcnt on radiofrequency and microwave (RFIMW) radiation. 
The agency now intends to issue a much brieferreport to serve as a 
rationale for a new occupational safety standard. 

NtOSH officials in Cincinnxti, OH, say they s w n  expect to 
complete a brief review of the RFIMW bioeffects literature 
through mid-1978 and have a rough draft of a recommended 
standard by theend ofJune. At that time, they will assess how long 
it will take to update the review to include research published 
tbroueh the end of 1981 and 1982. - 

According to present plans, the Reconimended Standard and 
Rationale will be similar to the rationale included in the American 
National Standards Institute's (ANSI) new RFIMW standard 
(C95.1-1982) issued last vear. A NIOSH sookesman said that the 
new NIOSH rationale document will be ionger and more com- 
prehensive than ANSI's. however. 

The decision to scrap the old criteriadocumentcame after many 
NIOSH em~lovees  quit the acencv when it moved out of . . - .  
Ku;kville. MD. The critcrindc\~eloprnent division a:), tr2nsfcm.d 
to Cincinnati - -  tllu rest uCNIOSH u.eot lo Atlanta. GA (\eu.llll'.V. 
Januaryk'ebruary 1983). Responsibility for developing a recom- 
mended standard has now been assigned to the physical arents 
effects branch, which has been without a chief sincd Dr. ~ i r d i e  
Parr retired in December. 

Last y e a ,  the Occupafional Safety and Health Administration 
(OSHA) stopped enforcing ils 10 mW/cmz RF/MW standard (see 
MWN. April 1982). The standard was only advisory, and last May 
OSHAproposed deletingall its voluntary standards (47FR 23477. 
May 28, 1982). The agency had planned to issue an advanced 
notice of proposed rule making (ANPRM) for a new RFIMW 
safetv standard last Seotember (see MWN. October 1982). but an . . 
OSHA official said th'at the "ANPRM is still pending." 

NIOSH announced its intention to issue a criteria document on 
millionfron~ $ 2 2 6  milliun in ~ f 8 3 ,  allhougli i l  is already clear RFIMW radiation in 1977. A 500-pag~. draft duuument w3s rs- 
rllnt the hudee! will bccut lu ;lbout $2.5 millior! fur FY84 Most o i  leased for rsvicsr i n  A ~ r i l  1979, bur i! a:$s 11e;ivily cririsized and 
these funds& part of ONKs special focus program. The Naval later withdrawn. 
Medical R&D Command will operate at about the same level as NIOSH staffer, in Cincinnati are also working on a reoort 
FY83. uppruximmely $1.1 ~ n i l l i ~ n  - nut includingihc ELF studies 

- 
des:ribing a stsp-by-step approach for controlling radiation em!+ 

at thc Nav;il Aersovnce Medical Rescaroh Laborarorv in Pen- siuns from RF sealers. No publication dxtr. II;IS vet been set. sin-c 
sacola, FL. 

NntionalBureau of Standards: While the bureau's FY84 request 
is down $19.2 million to $98.7 million due to cut backs in build- 
ing, fire and computer research, the Electromagnetic Fields Divi- 
sion will remain at approximately the FY83 level of $5.0 million. 

National Institute for Occupational Safety and Heallh: $54.62 
million for FY84 down from $57.48 million in FY83. 

National Trlrcommunicaliuns andlnfurmafion Adminisfration: 
$12.2 million for FY84, duwn from $27.2 million in FY83 The 
administmtion is unce again trying to delete the public telecom- 
munications facilities program; Congress reinstated the funds in 
the FY83 budget. 0the$se. the budget is about the same 

ODce of RadiulogicalNeaW (FDA): ?he ORH program (includ- 
ing its inspeclor, in the field) is prujectcd tu increase by S902,MM 

the rationale document ha; top priority. IE$ 
B, 

Industry Asks EPA to Act au&kly 
on RFlMW Guidance 

t 

Tlle communications industry has once again urged the federal - - 
government to set a national "guidance" for exposure to 
radiofrequencylmicrow~ve (RFIMW) radiation. In comments 
submitted to the Environmental Protection Agency (EPA) last 
month, several companies have asked the agency to act quickly to 
preempt potentially restrictive state and local standards. The ad- 
vice came in response to EPA's announced plan to recommend o 
general population exposure limit later this year. (See MWN, 
JanuarylFebruaw 1983.) 

Thecommenfs underscore the need to, as AT&T put it, "quell 
the public's anxiety over the issue of RF exposure" and to "ease 
the burden of ~ e d u i o m e n t  onerators havine to deal with different 
standards in diffeAn; comm;nities." T ~ ~ " T V  Broadcasters All 
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Industry Committee, the National Association of Broadcasters e Opinion is mixed as to whether the guidance should address 
(NAB) and GTE Service Corn. all made similar pleas. partial body exposures, but comments tend to support a whole 

The companies are also uniied in suggesting that EPA base its body appmich.~merican Satellite Co. saidpartial body exposure 
recommendation on the American National Standards Institute's rules should be developed at a later date, but AT&T maintained 
(ANSI) revised standard. GTE. for examole. recommended AN- onlv a whole bodv rule is needed for the eeneml oublic. GTE . . ~ ~~ 

? SI's work because it is "the consensus of experts in this country recimmends follo;ving ANSI's appmach. - 
'.\vho represent all of the disciplines concerned with this issue." The Office of Radiation Programs' criteria document on 

Massachusetts* Radiation Contml Program manager Robert RFIMW bioeffects has not yet been made public. An ad hoc 
Watkins explained in his comments that the absence of a national committee to the agency's Scientific Advisory Board has been 
non-ionizing radiation limit prompted the state to propose its own formed to review the document, which will be the basis for the 
standard. which is five times svicter than ANSI's. euidance. It is expected to be released in Avril at the proup's first - .  

SpeAilu questtons posed in EPA's idt,anced notice uipruposcd ntecting. Il te tcntattv< m~n~bcrs l t ip  of the co!itntitlul: is: Profess.>r 
rccommcnd~tion cli:itcd tltc iollowine rcs~onres.  Charles Sussktnd. Uniicrritv of C;lllfi,ni~a at Bcrkelr.y. Cltair- - .  .. e Many filers asked EPA to cover frequencies down to at least the man; Dr. Eleanor Adair, Jo in  Pierce Foundation ( ~ e i  Haven): 
low ldiz range, with the American Satellite Co., GTE and Mas- Professor Stephen Cleary, Virginia Commonwealth University, 
sachusetts' Robert Watkins advising dtat the guidance include Richmond; Professor Carl Dumey, University of Utah, Salt Lake 
extremely low frequency (ELF) radiation. AT&T proposed starl- City; Professor Arthur Guy. University of Washington, Seattle; 
ing at 10 kHz and NAB at 500 Wz. Professor Abraham Lilienfeld, Johns Hopbns University; Profes- 
.A frequency dependent guideline received overwhelming sup- sor Sol Michaelson, University of Rochester, and Professor Mary 
port. (See AT&T's comments, below.) Ellen O'Connor, University of Tulsa. 

Excerpts.from Comments on EPA RFlMW Guidance Development 

The exlracts below ore fro," submisrio,ts received by EPA on irs ad- exposure, EPA may wish to direct equipment manufacturers fa include 
voncedno~iceofprqposedreclrntrne~~dotionnppenringin rheDecetnber23 warning labels. 
FederalRegis~eer (47 FR 57338). A review of more cornnaenrs u~ili oppeor 
neJI monrh. Inclzrded here are comments from; Amen'cnn Sntellite Co., Mmchuse l i s  Radinh'on Confml Progmm: The range of frequencies 
ATBrT, GTE Service Corp., Mossncltwerrs Rodintion Conrrol Progrant, included in the Massachusetts pmpased regulation are in the range of 0.3 
Professor Sol Miclioeiso,~. rlre Notionol Associorion ofBroadcmers. Dr. to IW.WO MHz. This ranee was selected orimarilv due to the work done - 
Hrrbtvr Poiiorl crnd !It<. TV brc~u~ln,rtr~rs All lttriurrq Comntirrer hy the ANSI C95 mmmittec. Howcv~.r, thew IS i n c ~ ~ ~ t n g  couiem ovsr 

exrrcancly hnu, frcqucnc) EI.Fr~di2tiun sources. Thus. I suggeil that )our 

American Snfellile Co.: ASC feels that it is important to establish mnxi- 
mum acceptable exposure levels for all frequency hands from ELF to EHF 
[extremely high frequency] .... Initially, [the guidance] would only be 
nccessvry forwhole body exposure. Partial body cxposurc levels should bc 
developed as n follaw-on cffon .... The expasure limits should vary with 
frcauencv to account for bad" resonances and maximum absomtian . . 
hand$. It I I  ASC's 0pini.m that I$mili shuuld Lx ltlarsd t > n  nlaxicnunl a\ 
well ar averlge cxporux.. ASC :dsu f ~ r . 1 ~  11131 limits ,hould bc pl;,cud an 
~nst;~ni:ul~ou~ as ucII ns ~~mu-;,vcmgcd spcific abburptiun rd t t a .  

AT&T: It is necessary far certain radio facilities to generate strong RF 
fields in inaccessible m u r  inordcrtoserve the oublic. If a euidcline which 
is aoorooriale for an m a  that is accessible to &e ~uhlic isnoolicd in these .. . . . 
silualluns. it will inhibit the olrmtian of these facilities uithuut any 
benefit 10th~. puhltr I~calilt. Thcruforu. the EPA gu~drl!ncr sh<>uld tdr. 
such situations into account by making it clear that lhc expapasure limits 
apply only to publicly accessihlc mas....ln ordcr to establish a single 
cxpasure limit that would be an ncceptahlc hedth level far all frequencies. 
the EPA would hnvc tosclccl alimit thntwas sufficiently strictto coverthe 
freaucncies that omduce the most adverse effects. This limit would be 
much n ,or  than is neccssuy fur fr:qucncier th31 ~ ~ K ~ u F E  ICS ndverre 
r.ff?cts. Such n alnct limit uauld inhihit usr. of these fwquencics. Clearly. 
l h l s  w;lrtcufanntunl rrwune - tllc rpctrurn - u'>uldnol bs inthcpuhlic 
interest 

GTE Service Corp.: GTE suggcsa that [the frequency range of the 
guidance] ought tocover, on the low frequency end. services lie very low 
frequ.ency WLD communication and navigation, low frcqucncy (LD 
navigation systems and various propawd military utilizations of the 
speclmm hclow 550kHr. Thus the standard should start nt least at 10kHz. 
The* should also Lx an 31tempr to establish a standanl for frequencies 
aruund 50-100 Hz, 10 inuludc the uhiquit<~us pawer lincr wd iunain 
hmonics. GTE ~ncludr.s.IW Hz hr.cnure thi.ambicnt400Hl fields lnsidc 
an aircraft are not law .... EPA's promulgations should m&e it clew to thc 
public that there m whole classes of instdlntions of which lhe general 
public need have no fear: microwave relay dishes on towers or tall 
buildings. satellite earth stations and mobile radios. To minimize operator 
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recommendations include frequencies as low as 50 Hz ... 
Professor Sol Michaehn: I would stmngly recommend that EPA adopt 
thc ANSl 1982 recommended standard with modifications suggested in the 
Commonwcalth of Massachusetts rccommcnded stand ard....lt incoma- 
mtr.5 almgecnough margwuf safety tucnuump~r thc rrquiremmtsufihu 
genenlpapulalion as nrll as thc uorker. Adaptionoflhis pmtrctinnguidt 
would provide a uniformity of standards which would obviate the need for 
local standards such as rcccntly considered by Massachusetts and Pon- 
land. OR 

NolionolAssocinrion of Brondeoslen: Prompt issuance of an EPA stan- 
dard would work in twoimpanant ways insofar as thcpublic's receptionof 
comunication service isconccmed: (1) it wauldprovidc theFCC withthe 
guidance needed far its carrying out of statutory obligations under the 
terms of bath thc Nationd Environmental Policy Act of 1969 and the 
Communications Act of 1934; and (2) it would provide non-federal nu- 
thorities a uniform federal standard which could& applied to local 
reeulntion or. oreferablv. couldbe usedto iustifvnon-fcdcral forebeamcc " . . , . * .  
frurn rcgulaiiun.. N A B  urgr., that ih~. fruqucncy range ertend dl lrvst 
Lxt\tc2~1 5110 k H 7  and 5U G H r l t  would a p p u  t h ~ t  3 "ulolc hdy" 
rnth~.r ih3n "p~nial h J y "  f~cua  utluld he appmpnni ?....NAB \\oulrl 
have no difficulty were a reasonable frequcncy-dependent standard, such 
us ANSI C95.1-1982, be adopted by EPA. 1 

Dr. HerberiPoihek: You refer to residcntid exwsure in vour notice. It is 
my impression llrat m~usurrrnent, ucre mdu in the ,vuuis ur un ihc 
crtsri~r of the buildings. Halve you cdculated the attenuatron of the rignd 
ailhinthe buildmgaur humcs? . Youratstirt~cd xrtdcntid eipurutvmaj 
be much higher than ihc actual one. 

TV Bmodmslers All Industry Commiuee: There is a pressing need for 
EPA to establish sound and reasonable radiofrequcncy rndiation standards 
ur Drnm~tlv as wssible .... As EPA movcs forward with its efforts 'lo 
fo&ulvie sound' federal standards. the cammittce bclievcs the aeencv - ,  
would k grrntlp =;dud b) ,uliciting and f~;~l~t;!ong the tnput uf e iFns  
frun! uth~.r ~~ff?;t~d I I ~ C I I C ~ L . )  alld inJurtrics such a5 1 1 ~  FCC and iLr M J ~ J  
communications liccnsecs. 

5 



Biological EfTec ts... Drs. A.F. Lawrence of Hughes Aircnft and W.R. 
Adey of the VA Hospital in Loma Linda. CA. on: organizing nnlnter,to- 
donol Confere,lce on Nonlinear Electrodynamics in Biological Systems. 

+ June 5-9 at the Ierry L. Pettis Memorial VAHospital in Lomo Linda, CA. 
Over the last few years, researchers have made considerable progress 
towards developing new models of energy tnnsfer mechanisms in cellular 
systems. The confcrencc will provide an opportunity to examine the 
relevance of nonlinear phenomena lo the medical and biological sciences. 
According to Adcy, "the meeting will be an interdisciplinary forum for 
indusvy and government researchers to sct an agenda for a national 
research program." There will be no registntion fee, but space is limited 
and applications will be treated on a first come, firstscrved basis. Farmare 
information contact Barbara K ~ g g c l  at the hospital, 11201 Benton St., 
LomaLinda, CAY2357 .... Thosc who plan to attend and want to brush up 
on nonlinear interactions nnd soliton research should take a look ntNon- 

. lirtear Phenorneno in Physics and Biology, edited by Richard Ennset 01. 
mew Y a k  Plenum Press. 1981.610 oo.. D5.00>. The book is a collcc- . . , . .  ~ . ~~~~~ ~~ 

tion of p:tpr; prrrtnled 21 n NATO coniercncr. held inAlbr.n~. Cnn~d:!, in 
Augu5t 1980 'Ihc UninitinlcJ all1 findDr. AhrynScult's"intn~ductionto 
Nonlinear W;tvcs"especially useful. Scott, who is based at thecenter for 
Nonlinear Studies at theLos Alamos National Labontory in New Mexico, 
pmvidcs a history of soliton research beginning in 1844 when John Scott 
Russell first described a solitary wavcmoving through the UnionCand in 
ScoUand. (A solitary wave, or soliton, dws  not dissipate as it travels; 
instead it is able to keeo its orieinal sham.) Scott outlines Dnvvdov's . . 
hypothcsir th;!I solitons can f~lrnt in b8vlogic;ll ,yrtcms, allowing the 
tKitlip.,n ot?nergy V\L.T long d i s t ~ n c ~ ~ ;  D.IY)~CIY ha. used the alpha helix 
pnmin 3s an ~.x:tlrlpl: . A  nee group of re~rxchcrs is Io~ktnd tnto the 
quollun of cdluium efflur, d::dnling to ti12 abslmcls of p i p $  for thu 
Uiupilyi~cal Sautcty meeting hsld in SanDicgu. CA. Fubruq 13-16, 2nd 
rlublishcd in thr. Fcbrum ikac oitI~i.Bionlrcr~rnl Jo6rmul. J.L. Sih~vanz 
bf the National ~e sca r ch~ounc i l  of canAda and his co-workers repon on 
the effects of ELF amplitude modulated RF fields on calcium cfflux from 
frog hems. They tried CW radiation as well as that modulated at the 
hem's naNA beating frequency and at 16Hz-atSAR3s between 0.15-3.0 
mWIKg. Only 16 Hz modulated ndistian increased the calcium efflux. 
They note that the "absorbed power levels seem to exclude possible gross 
heating of the hems." ... A team from the University of Pennsylvania in 
Philadelphia have determined thc diclccuic permittivity and electrical 
conductivity of fluid saturated rut bone over the frequency range 10 Hz to 
100 MHz. The results an: in the February issue of thelEEE Transnctiorr,,s 
011 Biomedicof Engineering. 

Communicntions ... Residents from Vernon, Ringwoad and Rockaway, 
NJ, met with staa officials in Fcbrnary to discuss their conccm over 
broadcast radiation. A spakcswaman for Assemblyman Dean Gallo said 
that stale officals will look inlocitizen fears ofradiationhawrds. Pmposed 
RWMW faciiitics have generated community opposition in all three 
towns. Ringwoad recently tumed down on ITI proposed relay tower, 
which had already fniled to win siting appmval in SoufhNynck. NY. And 
Vernon's citizen group opposing a pmpased RCA Americom point-to- 
point tower is organizing a national network of like-minded groups. 
Accordine to Elise Kreindler. onc of the lendon of Vernon's Citizens 
Agnina t<c~ower  (CAT) people in about 20 areas want to join .... AT&T 
Long Lines has tvken its new communications network far the Northeast 
corridorundergmund. Last month thc Washington, DC, to New Yark City 
leg of a planned 776-mile fiber optics system began operation. Thc 
company will finishthepmject by 1984andexpectsthistechnology to save 
about $50 million in constmction and operating casts by 1990. A similar 
linkbetween SacramcnloandSanDiego, CA, shouldbe finished by 1985. 
Jaoan is sleooine uo its alreadv substantial investment in fiber ootics. The . .  u .  

FCC's A.M. Kutkuuski reponr i n  the Du;cmber 1982 Teletv,en,~r,,mr- 
n t ~ n ~  tlrilt th: J ~ P ~ C S C  cnvisic>n 3 "pnt~l~tiall) C ~ U ~ D U S "  ihti.m;,ti~~w~l 
mwket as well as extensive domestic networks. In a paper prepared for the 
FCC's 1985 WARC advisory committeemeeting, Ruckowski explains that 
fiber optics, fast becoming cost-effective, could W e  o big bite out of the 
future demand for satellite links .... The FCC has published proposed rules 
for reallocatinr fixed service users in thc 12 GHz band (48 FR 6730. 
February 15. 19k3) and plans to iuuc a mpon xnd ordcrin ~ e ~ t c m b r r  .I>: 
cornmissi~m dlrrurseb pu1i:y plans fur ulillmtion of fired and muhilt 
bands betwscn 917 \IHL and 40 GH,. intltc same IIOIICO. . Bmil,  China. 

Pakistan and Saudi Arabia on: among the nations targeted as future 
markets for digital microwave radio (DMR). International Resource De- 
velopment's repon No. 533 states DMR markcts in indusuializing coun- 
tries could reach $200 million by 1995. On the domestic front, the com- 
pany predicts heavy demand for cordless phones (repon No. 536). Both 
oublications cost $985 and are available from IRD. 30 Hieh Street. 

seven1 miljar markets; it already pmvidcs paging and mobile communica- 
lions services in 52 cities .... An dele on present and future pnging 
tcchnalagy appears in the March Higlr Teclrnology. 

Compatibility & Interference ... Last Dccembcr we reporled that state 
policemen were having RFI problems from their wnlkie talkies to 
Breathalyzer units, which ure widely used to check the sobriety of sus- 
pected drunk drivers. The accuracy of the units took on added importance 
as the Supreme Coun ruled an Fcbruary 22 that adriver's refusalto submit 
to a blood alcohol test could be held against him in a trial. So, those 
worried that their tcsts migilt be inaccunle may have to submit to them 
anyway. Smith& Wesson, themanufaclurerofthcBreuthalyzerunits, has 
issued a customer advisory, G~'idelirresfor Rodiofreqrrency hrterference 
Testing. For more information, contact S&W's Hcrb Belin, 2100 
Roasevclt Avenue. Springfield, MA 01101 .... NBS"Electromagnetic 
Fields Division has delivered a highdynamic nngc, tunable EM1 antcnna 
system to the US Army at Ft. Huachuca, AZ. Thc antenna is designed for 
use with a Singer Staddan NM-17/27 EMlIfield intensity meter or with a 
spectrum anaiyrcr. Thc antenna operatcs in the fsquency nnge of 250 
kHz to 32 MHz and was developed because the army was having EM1 
problems from background noises in the 10 Mr to 10 MHz nnge .... The 
New York Times n n  an item on cordless phones on Febluary 12 nnd 
reponed that household appliances like vacuum clenners could interfere 
with the phones. Also the Times noted the theoretical possibility of 
"telephone raiders": people could drive thmugh a neighborhood with a 
l~andsctuntiladial loneis heardandmvkelongdistancecalls that would bc 
billed to the owner ofthe base station .... With the new Congress in session, 
Radio Mani is undcrdiscussion again. Senator Paula Hawkins (R-FL) has 
filed the first Radio Mani bill (S.602) and the NAB, many of whose 
members are wonied about RFI to US AM ndia stations, has announced 
its opposition to it .... Electm-Metrics' William Lnmbdin is organizing a 
session an "Developments in Electromagnetic Compatibility Design and 
Testing'' on April 19 at Eiectro183 in New Yoh City. Far a copy of the 
prognlmcall (8W)421-6816 .... JamcsHillofEMYXCorp. afspringficld, 
VA, is organizing three three-day shon courses on (1)Desigrl ofDigita1 
Circuitry, (2) Groanding ond Sltielding Tedrniqser, and (3) Achiet,irirrg 
Con!pliatlce ~virlt FCC nrrd VDE Standards. The courses will be held in 
Washington, DC, April 26-28; Dallas, TX, May 3-5; and SanDiego, CA, 
May 24-26. The fee is $225/day. For more information contact Hill at 
(703) 4514619 .... The Institution of Electrical Engineers in the UK is 
holding a vacation school on Designing Agoinst RF Enzissiott, at the 
University of Sussex, July 10-15. For m o 6  irifomotion contact: IEE, 
Savoy Place, London WC2R OBL. 

Govurnrn~.nl . Bsnvud Wundcr. Jr., tllc dministr.itt~r of NTlA hns rr.- 
aigncd 4nJ lsft \Va,hingtun fur Tsr;ia HI. is the aucuncl rcnior NTIA 
.rfIic!al to l?ave the R:agan Admlniatntion this )L.;c I~JSI ' I IWIII~I .  A l -  
roc~er.  Adrninirtr~tor U ~ > n ~ l d  J~nrky quit to o p n  1 uunrulting iirnl. 
\Vusder', deputy. Sus:ln Stucbing. I s  now filling i n  :I. the a~.ting head df 
NTIA . .  OSHA Adinisirtr.rs>r 'lburne Au:l!tr.r h:$r :terminled P;anck . . 
'Tyson a, hia rccund i n  cdnst~and. n~plncing lrlsrk Ctlwan uhu is s x r  
S~.:mtary of L a b r  Raymond Dtlmn.!n'r ihwf ui staff. 

Measurement ... The lnstitutioo of Electrical Engineers in the UK is 
sponsoring a week-long "vacutian school" onMicrotvnve Measarer,te,!rs 
at the Univenity ofKent in Cantechury, September 18-24. Feesrange from 
about $300 for IEE members not requiring accommodations to aboutW50 
for non-members who intend to slily at the University (assuming one 
poundequals ant and a halfdolkw). For more infomationcontnct Cvmlc 
Richwds ot the IEE Science. Education and Technology Division at Savoy 
Place. London WC2R OBL. 
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Occupntionnl Health ... OSHA and the National Society to h v o n f  
Blindness are nlanninz a nationul cmnouien to im~mve  worker orotectian - . -  
against ?)e injuncq. Fur rnrrrc illf<~nn.lt~tln cont:st s lus:~l OSHA mgional 
officeor the sucicty 11 i9M:ldln!n r \ v ~ s u c .  Ncu York. NY 10016 .... And 
the American Optometric Association has published a pamphlet. A Guide 
to Eye Sofery in the Work Errvironttzenr. Single copies arc available at no , charge; send a self-addressed, stamped busincss-sized envelope to: Com- 
munications Division. American Optomctric Association. 243 N. 
Lindbergh Blvd., St. Louis, MO 63141 .... A large team of researchers 
headed bv Anthonv Ssnccs. Jr.. of the Mcdicol Colleec of Wisconsin in 
Milnaukee dcscrihi., its studit5 on "Cutrcot Pathu;%y\ In Hisla-\'ollagc 
I n ]u~e$ ' '  in thc Fchway 1 E E K T r t ~ ~ ~ . ~ c ~ ~ ~ l i o ~ t r  w lli~~~?!t~ci,~~t,l E,!puecri,zg. 
TIlu gnwp applied vrlltlges uf ll)-2D(W1 \olt$ (61) Hz1 t m  hlgr 

Ovc ns... The Office of Radiological Health's (ORH) Division of Cam- 
pliance is investigating a leaking micmwavc ovcn. An oven was dis- 
covered in Norfolk, VA. that wns emitting 40 mWlcmz. According to a 
division spokeswoman, the door on the ovcn was improperly positioned, 
leaving a break in tile seal bctween it and its frame. ORH receives nbout 
four repons a year which warnnl ovcn testing .... Thc mothcrof a Michi- 
ginbaby girl allegedly burned by n microwave oven has been indicted for 
child neglect. After a numbcr of tests. state officials have nrled out oven 
maifuction as n possible cause of injuries. (Scc MIVN. Dcccmber 
1982.) ... The American Sacicly of Mechanical Engineers Con~mittcc K-19 
is sponsoring a special session on Heat Transfer Measurements in  Mic- 
rowave Systems at its winter arlnual mccting in Boston, November 13-18. 
For information, contact Dr. Milurice Berry. Ir., FDA. 1090 Tusculum 
Avenue, Cincinnati, OH 45226, (513) 684-8653 .... Miurnwavc oven 
shipments in January reached 312.000. a 16.7 percent increase over last 
year, according to the Association of Hamc Appliance Manufactur- 
crs....Magic Chef sees a strong midrkct fnr its new line of "Littlc-Big" 
micmwave ovens among builders and remodclcrs if the housing industry 
picks up as expected. n c  owns rcquirc significantly lcss spacc for 
installation than other ovens with the s;xmc six cooking cavity. 

SateDile Communicnllons ... NASA procurement requests for its 30120 
GHz communications pmgram were expected out carly this month. Tile 
scaled down cffon is now under the Advasced Communicstians Tcchnol- 
ogy Satellite Pmgnm (ACTS). As thc US continues its on again - off again 
suppon for 30120 GHz development, Japan ia already offering four Ka- 
hand ttanspondcrs on its CS-2.4 mtellitc. Japan spent 1.126 percent more 
than Americaon satcllite-link research last ycar, according to the January 
31 Aviation Weak. In the same issue. an aniclc dcscribcs the strong 
competition that fiber optic technology may post far some types of 
satellite service .... MCI is growing with both technologies. The company 
recently purchased 24 transponders an thc Hughes Communications 
Galaxy 2 and 3 satellites. which cambincd with MCl's expanding fibcr 
optic network will increme the company's cnpscity for data nnd voice 
service by nearly 50percont .... hdcnt ia l  lnsuroncc Co. has invested$45 
million in direct brnadc.ast satullitc scrvicc (DBS) through an agreement 
with United Satellite Communicatiuns (USC) (formerly United Satellite 
Tclcvisian Carp.). USC plans to bo;m cntcnninment pmgrams directly to 
homes this fall. Because USC will use lapawst equipment. Ormx Corp. 
af Santa Clam, CA, has announced suspension of its manufacturing for 
DBS: it estimates no other US company will require equipment within thc 
ncxttwo years. Meanwhile, v:vious DBS liccnsc holders and emthstntian 
manufacturers scheduled a mccting in Washington. DC, last month to 
form a standards devclapn,cnt group, accordingtot11cFebnrary 21 Bmad- 
caring. In January, United States Satellite Broadcasting asked the FCC to 
develop DBS eanh station standards. 

Standards ... Ttle TLV Physical Agents Cammittce of the Amcricvn Can- 
ferencc of Governmental Industrial Nygicnists (ACGIH) is set to meet 
March 23-24 in San Ammnio, TX. On the sgcnda is consideration of 
propased changcs to the RFIMW radiation (XV) standard. In 1981 the 
cammiltec suggested that the standard be revised in a manner similar tothe 
ANSI safety standard (though thc ACGM proposal is lcss slricf than 
ANSI's) and extended down to 10 kHz (sceMWN. September 1981). Last 
)cu lltu contmttce prnpwd allawing cxcrptinn\ tu the expowre limits 
unJur c c n m  c.,nd#tlunr (we Mll'N. July/Augurt 1982). Boll! wts of 
rrkialunr iru still listed u d c t  ACtilH's '.Nattcr. of lnlendcd Ch~ngr.,." 

Thc committee wane to resolve any remaining objections to the proposed 
changes at the meeting so that the new W M W  TLV can be approved. ... ANSI has published tile 1983 issue of itsCalolog qlAnrericonNolio?ml 
Stondardz, which lists some 10.OW approved ANSI standards. The 
catalog is available for $10.W fmm the ANSI Sales Office, 1430 Bmnd- 
way, New York, NY 10018. Buyers will received11983 supplementsatno 
charge. 

VJn's...Radiation tests have not resalvcd tfre controversy sumunding a 
cluster of pregnancy pmblems omong M T  workers at Surrey Memorial 
Hospital, BC, reponcd last year. (See MWN, lulylAugusf and Octobcr 
1982.) Consultants hired by the hospital and by thc worker's union have 
came up with different results. Professor A.W. Guy of the University of 
Washington, Seoltle, tested &Surrey VDTat therequestof the hospital and 
concluded that it pmduced no harmful radiation. Commenting on his 
results, Guy said hcdctccted wcaksignvlsfmm60Hzta 1 GHz, withmost 
emissions at 15 - 20 kHz: the levels never exceeded n few volts per meter. 
On thc other hand, Dr. Hari S h m a  of University of Waterloo. Ontario. 
who took measurmcnts fortheHospital Employees Union, saidthat hchud 
found some "pretty high" pulsed fields at 15 kHz; peak power levels near 
thccase of oneunit wentm 1,033 Vlm. S h m n  has measured anumber of 
sets in Canada for ndiution emissions, including those nt the Ontario 
legislative library in Toronto. (See MWN, November 1982.) Earlier this 
ycar, scientists at the Canadian Center for Occupational Hcalth and Svfety 
hypothesized that the pulsed, low frequency radiation emitted by VDTs 
may pmduce adverse effects and recommended terminals beshielded until 
more research is done. (See MIVN. JanumIFcbrum 1983.1:..M.M. 
Weirs of Bell ~aban to r i e s  in ~ u r n v ~ i l l .  N1:takes n different "icw. In a ~~ ~ ~ ~~, . . 
wcr.aly publishzd p a p r .  Weirs r t~ t c r  th~t "ndi>r~cm cmissn~nr from 
VDT? etthur du not s r lu  o r  are nrll mr.asur;~hl~.. In any case their intsnsity 
is lcss then that to which the population in gcnenl is exposed from other 
sourcs. It is the unanimous canclusion of all sadies conducted thus far 
that VDTs do not represent a health h a r d  from any radiation exposure 
casued by tileir use. It is appmnt that factors other than radiotion must be 
sought todetermine thccause far the health orcomfoncomolaints rcwned u 

hy v a u u r  i~ tvot lgeao  " Wuirs'r revleu along u i l l l p lpn  by BL'II', S.J 
S t m  and R.C. Pctcrs<n and hy Profexjr W .  Hxn from Virgutid Cum- 
monwealth University were orginally presented at the October 1981 Joinr 
Conference on Occtrpa~ionnlHeolrlt in Nashville, TN, and on: published 
in the Fcblvary Journalof Oecupo~ionnlMedin'ne. ... Similarly, E.A. Cox 
of thc UK's Hcalth and Safety Executive recaps a number of radiation 
surveys in the January issue ofDisplnys: Tecltnology ond Applirolions. 
and cancludcs that "there are no radiation emissions fmm VDTs that 
approach lcvels that could be considered to bc of concern to thc normal 
individual." Most emissions detected in the surveys ure in the law kHz 
range. Displqvs is published by ButtenvoRh Scientific Ltd. in Gilford, 
UK....Moving up in the spectrum, aietterinthe February24NovEnglnnd 
Jourriol $Medicine takes issue with the potential X-ray doses fmm old 
color TVs estimated by Dr. David Nnshel and co-workcrs and reponcd in 
the journal September 30. Stanley Savic calls the Nashel estimates "er- 
roneous and misleading" and up to 2W times too high. Nashel based his 
numbers on I2 out of 1,124 sets with the highest emissions. Swic states 
that calculating the average fmm all 1,124 sets would be more accurate. 
(Sec MIVN, October 1982.) ... McGill Univemily in Montreal and CWA 
Local 72W in Minnenpolis. MN, both plan la invcstignte VDTs. An ad 
hoc committee has been set up at thc university to review available 
informadon and make recommendations for the safe use of some 375 
terminals at McGill. Concerned over potential reproductive hazards, 
CWA will conduct asunrey of4.500women WTapentars.  Accocdingta 
u mpan in the Minneaata Public lnterest Rerearch Gmup's January 
S~ore>varcl~ the union plans to discuss VDT work issues, including the 

Microwave News has published YDTs: Health and Safety, 
an XO-page booklet with an index containing all of our  
1981- 2 coverage of video display terminal issues. Copies 
arc available prepaid for $5.95 plus $1.00 for postage and 
handling from: Micro~vave News, PO Box 1799, G n n d  , 

Central Station, New York, NY 10163. (US funds please. If 
yourcheck i s n o t d r a w n o n a U S  bank, please add $3.00 per 
order.) 
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right to nltcmative work for pregnant VDT users, in contnct bargaining colleagues at the Mayo Clinic in Rochester, MN, repon that a 15-ycarald 
next summer. In Canada, many union workers have already wan this boy experienced ~ c i ~ u r e s  after playing "Combat" and "Pac-Man:' Thc 
option .... A hewing on Connecticut's proposed VDT study bill was set for donors call this response "similar to television-induced seizures, which 
March 1 and Massachusetts plans to discuss its study bill at an April 20 have been well recognized in epileptic p~ l i cn t s  who ure sensitive to 
hearing. For infomation, contact the Connecticut Committee on Labor flickering lights or gcomcuic p~crns." Game screens flicker at about 15 . and Emnlnvee (203) 5hh-5299 m d  the Massachusetts Joint Commiltce on Hz. lSccMiVN. Aoril 1981 and Seolember 1982 .)... A VDT hot line has , , ~ , ~  , - ~ ~~~ . 
Contrnc~r. and L ~ h r  (617) 722-2030, n~eCo~)n~:Ii;uI l i .g is l i l l~~. ' r  Gcn- been r t  ~p by NYCOSH's NCW 'I'e~Ilnlldgy C ~ l n n ~ ~ l t c ; .  Yc111 i nn  phonu 
c.nl Llu Committee su1udulr.J 3 hlarch 7 l rnnng<ln a ctllllumcr hlll uitil in your qo<nit,sa ibout VV'ls from 5 30 10 730 PI1 inn th: fin1 and third 
3 11111~ 111011, p~ncln: VDT aclltn \$uuld bi. resp<tnatblc iur informing \\'cdn:sJ,~y ~fr . , t ;h  month. Call (212) h7-1-1595. T l r  Fcbntnry 21 Corrr- 
buyers about potential huznrda nnd forensuring that terminals do not emit parenvorld zeroed in on the electronicgadgetry of special c a n  at the recent 
haznrdous levels of radiation .... A conference an VDTsICRTs & New New Yark International Automobile Show. F a d ' s  Concept 1WElecmnic 
Technolopv was held at the University of Connecticut Health Center last Cur s w n s  n CRT screen which, thrauch a Navy satellite communications 
month. For informalion, contact Janeneishmvn at the center, School of 
Medicine, F m i n g t o n ,  CT06032. ... American Oplometric Association in 
St. Louis, MO, has made a numbcr of recammendations for easing eye 
problems associated with VDT work. The. association recommends regu- 
larrest bxalls, annual eye exams and indirect office lighting .... Ophthal- 
mologists at the University of Lavol Medical Center in Quebec have 
;omplcted a five-yeor study of over 1W VDT users and non-users. In an 
eight-pagc summary x p o n  from the Association of Ophthalmologists of 
Quebec (No. 82-11-29). Drs. Ide Dube and Rollande Michaud conclude 
that long-term, full-time VDT work "docs not cause any harmful effccts 
on the rxulat nnd visual systems." Canadian union officials have qucs- 
tioned the wisdom of dnwing conclusions from so small a study ..._ A case 
of video-game epilepsy in lhe US is the l h i d  to link the onset of seizures 
with an clccmnic game's flickering lights. Writing in the Febmaly 11 
Joan8al of 'lie Arrrericon Medirnl Association, Dr. Neil Dahlquist and 

link and a micraprocesrai, would display the car's location an an appro- 
priate map. There is olsoa screen in the backscat - Donkey Kong anyone? 

Ete...Do ELF and VLF emissions warn of an impending eml~quake? 
Writing in the Febmary 3 Nanrre. Chi-Yu King of the US Geological 
Survcy in Mcnlo Park, CA, reviews some of the recent findings which 
suggest that sucll signals may one day aid in predicting m~jorcanhquakes. 
For instailce, one set of measuxments taken in Japan detected anomal- 
ously high clcctmmngnctic emissions half an hour before a magnitude 
seven eurthouake. The radiation was localized in two different freouencv 
hands. at 1 6 1 . 5 0 0 ~ ~  and at about 81 H z .  Others have reoancd s'imilai ~~ ~ ~ . ~ -  ~ 

c.m~,siun, in the USSR and Chin2 A1 this point. thew are nu ~atisb:tory 
uxplmait>n$ for thr. sign,lr, but King doer be1ir.v~. 111:at lh:% pl$enuntm:t 
"must bc token seriously." B 

CONFERENCECALENDAR 
hlmh 8- i0 .d1~no~t~3 t r~ .71~r ! rm5 .4p~brsnun5  ir.rhnulug$, Shcnbm Wrrbnglon. 

\VuLtng80n. DC Cunlxv! R1:hml H~mman. E\V Communlca~io$,b. 1170 knrl 
hlcduu Dnv:. IUu Alto. CA 91303 

Mmh 8-10: 5rhElcommngnrric CompotibiiitySymposiwnondTechnicn(Erlrilri. 
rim, Zurich. Switzerland. Contncc Dr. T. Dvon*, EMC-83, ETH Zenlmm-IKT, 
8W2 Zurich. Switzerluid. . April 6-7: A~nual Meeting olrlrc Norionol Council on Rodiolion Prorcaion nnd 
Men?,<rrmmts. Washington. DC. Contact: NCRP. 7910 Woodmonl Avenue. 
Bcthcrda. MD 20814. 

m April 10-13: 61st Annual Convrnrion ofrire NorianolAsrociulion ofBmodcnrierr, 
LnsVrpr ConrentianCenIcr. NV. Contact: NAB, 1771 NSrreer. NW. Wwhington. 
DC 2W36. 

Apr i l  12-15: 31d Annual lnlcrnotianal Conrrrrncc on Anremar andPropagorion. 
Univcnity of Evrt Anglia. Nonvich. UK. ConruR: IEE. Savoy Plucc, Landon WCZR 

J u n e  12-16: 5th Annual Bioclecmmognericr Society Mecrlrtg. Univcoity of Cal- 
ondo, Boulder, m. Contact: BEMS. 1 Bank Street, Galthenburg, MD 20878. . Junc 19-23: 28th AnnuolHmlrh Plryslcs Soclrryfifcedng. Baltimore Hilton Hotel 
md Convention Center, Baltimorr. MD. Contact: HPS. 4720 Montgomery Lane, 
Suite 506. Bcrherda. MD 20814. 

J u n e  21-23: lorernorion01 Aerospace and Gmund Conjcnnce on Liglirrdng ond 
Smic Elccrriciry, Fan Wonh, TX. Contact Nick Ruch. FAA Technical Center, 
ACT-340, Allantic City Airpan, NJ 0W05. 

OBL. United Kingdom. 
.July 18-22: 181h Annual Micro>vovr Polvcr Symparium. Franklin Plora Hotcl. 

A p r i l  25-27: Sorconc '83: 3rdAnn~ol Sorellirr Conzonmirnrionr CorrJere!zce and Philrdelphia, PA. Contact: lntemrtionrl Micmwnvc Power Innlate. Tower Suite 
Erhilririon, Hyntt Orlando, Orlando. FL Contncl: lnlemvtionnl Associalion of 520, 301 Maple Avenue Wcrt, Vienna, VA 22180. 
Snleliile Uren. 6845 Elm Strcs, PO Box DD, McLean, VA 22101. . . 

Jvlv 18-22: 7lhlmerorionnl Svmnosium on Biorl~drorhemirrrv and Biaencrne- 
May 2-5: 2nd Annud Tert & Measurcnrr~ World Expo. Convention Center. Sun 

lore. CA. Conrrcr: Mcg Bowen, Conference Director. 215 Brighton Avenue, Bar- 
ton, MA 02134. 

M a y  15-19: l5lh Annual Meeting olrlra Conference o1Rodiodun CanrmlProgrom 
Directors, Eldorado HoIcl. Reno. NV. Contact: Charles Hmlin. CRCPD. 65 Faun- 
laln Phce. Fnnkfmt, KY 40601. 

May 22.25: 18th Annual Meeting of the Arrocioriarl for flre AdvoncemeM o j  
Medicoilmmrmenmrian. Loews Analole, Dallrr. TX. Conmct: AAMI. Suite 602. 
1901 N. Fon Myer Drive. Arlington. VA 22209. 

. . 
~ r c r ,  Stuttgut. West Gemany. Contact: Pmferror M. Blank. DepaNncnlofPhyriol- 
ogy, Calumbio Univeisity Medical Schwl, 630 West 168th Smet. New York. NY 
IW32. 

Auprl23-2S:IEEEln~cmalionnISymp~~iim on ElecrromagnclicComporibiliry. 
Hyvlt Regency-CrysmlCity. Arlington. VA. Contnct:AmnSutlivan, Jr.t7121 Wolf 
Tree h c ,  Rockville. MD 20852. 

August  23-26: URSl lnrrrnolionnl Symposium in Elecrromognerlc Theory. Sm- 
lingo dr Complelu. Spnin. Cantccl: Dr. J.L. Scbwtian. Dept. of Electricidad y 
Elcclmoicu. Fncullad de Ciencias Fisicas, Ciudnd Univcoitnrir. Madrid (3). Spain. - hhy 23.26 I N ~ ~ ~ ~ ~ ~ ~ ~ ~ I  ILLL APS .$~ml,,,lll~n, ,id N , I ~ , , ~ I . ~ I  RC~JZ, ,  s, ' ,c~,c~ scptcmbcr 12-13: 36th ~ n n u d  ~ u n l r r c n r r  , r l ,  m81,,rmnj #,I nrescme t l ~ ~  B,VI. 

dler,inr. U~r~\ently c!f Huu~lon.TX. Co~~la.t I1rufr.,xlr L ~ ~ ~ ~ c S I I C ~ .  l l ~ ~ n m c n i u l  08). H)ou Rcprncy Hcllcl. C~lumbui. 011. Cc~nla:t. Allirn:c f ~ r  En~imrnng in 
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Navy Appeals ELF Decision 
The US Navy has asked a federal court to reconsider its decision to stop 

all work on the Navy's Project ELF communications system until a new 
environmental impact statement (EIS) is prepared. Although the Navy 
has agreed to comply with the court's order to write a new EIS, it wants to 
continue construction. 

On January 31, US District Judge Barbara Crabb ruled in favor of the 
state of Wisconsin and Marquette County, Michigan, requiring the Navy 

I  to revise its 1977 EIS to include "the significant new infohation on 
1 biological effects of electromagnetic radiation that has been generated 
I since 1977." Until the new EIS is completed, Judge Crabb has baned the 

Navy from building the new ELF facility in Marquette County, upgrading 
the existing facility at Clam Lake, WI, or supplying submarines with ELF 
receivers. 

Project ELF is designed to use 72-80 Hz extremely low frequency 
(ELF) signals to communicate with submarines without requiring them to 
come to the surface. 

In a motion filed with the US District Court for the Western Dishict of 
Wisconsin on February 10, US Attorney John Bymes asked Judge Crabb 
to allow the Navy to ksumc conswction pendhg the completion of the 
revised EIS. Bymes contended that "the potential h a m  to the national 

(continued on p.6) 

OSHA Keeps RF/MW Limit; 
No Enforcement Psssiilble 

The Occupational Safety and Health Administration (OSHA) has de- 
cided to retain its voluntary standard limiting exposures to radiofrequency 
and microwave (RFIMW) radiation. As a result of this and past decisions, 
there are no enforceable occupational standards for W/Mw radiation in 
the United States. 

The Occupational Safety and Health Review Commission and the 
courts have ruled that OSHA's voluntary standards cannot be enforced 
either directly or under the general duty clause of the Occupational Safety 
and Health Act (see MWN, April 1982). Under these decisions, OSHA 
can enforce a WIMW safety limit only by deleting the voluntary 10 
mWlcm2 standard, and thereby allowing the use of the general duty 
clause, or by setting a new mandatory standard. 

In final rules published in the February 10, 1984 Federal Register, 
OSHA revoked 153 of the 194 voluntary or duplicative standards origi- 
nally targeted for deletion on May 28,1982 (47 FR 23477). The RFIMW 
10 mW/cmz standard was among those originally slated to be revoked, but 
was retained at the q u e s t  of the Federal Communications Commission 
(FCC), according to OSHA. 

Last October, OSHA disclosed that it had suspended work on a manda- 
tory RFIMW health standard (see MWN. November 1983). The reasons 

(continued on p.6) 



Three States Consider 
RF/MW Actions 

Three states are considering radiofrequency and mic- 
rowave (RFIMW) radiation safety measures. In W~sconsin, 
an advisoly group has urged the state to establish a non- 
ionizing radiation program. In Connecticut and New Jersey, 
officials have proposed exposure standards for the general 
public based on the 1982 American National Standards Insti- 
tute (ANSI) guidelines. 

Recent developments in these states are summarized be- 
low. 

Wisconsin 
After two years of study, a special committee of the Wis- 

consin Radiation Protection Council has concluded that 
"there is an urgent need" for research on the effects of 
long-term, low-level RFIMW exposures and that little data 
are available for evalua!ing non-ionizing radiation health 
risks. In a February 1 final report, the group recommends 
that the state take a number of steps to address RFIMW 
radiation safety issues. 

Noting that no state authority oversees RFIMW radiation 
safety, the committee has advised that the state develop a 
program to monitor radiation levels, provide public infor- 
mation and educate health care professionals. The p u p  has 
also recommended that non-ionizing radiation be covered 
under W~sconsin's right-to-know labor law. 

The committee's final report and recommendations were 
accepted by the council on February 17 and will be for- 
warded to the state Department of Health and Social Ser- 
vices. The department is responsible for making recom- 
mendations to the legislature. 

Council staff scientist Teri Vierima told Microwave News 
that advice from the council carries a great deal of weight 
with the legislature. She added, however, that the proposals 
are unlikely to be considered in the current session, which 
ends in April. 

In urging that public and private institutions in the state 
begin W M W  bioeffects research, the committee stressed 
that little is known about non-thermal effects, which are of 
primary interest in terms of the general population. They 
state that, "while there is little evidence that cumnt levels 
of exposure are hazardous, there is also little evidence that 
current levels of occupational, medical and public expo- 
sures do not produce long-term effects." 

The eight-member Non-Ionizing Radiation Committee 
was set up in 1982 when the legislature began drafting Wis- 
consin's right-to-know law. The group has recommended 
that it become a permanent advisory committee under the 
Radiation Protection Council. 

Connecficuf 
Connecticut's joint Environment Committee has sched- 

uled a March 8 hearing to consider a hill establishing a state 
RFIMW standard at least as restrictive as ANSI's guide- 
lines. House Bill 5675 would allow state regulators to fol- 
low either Massachusetts, which last year adopted a stan- 
dard five times more stringent than ANSI's (see M W N ,  

September 1983). or New Jersey, which has proposed using 
ANSI levels (see M W N ,  JanuaryIFebruary 1984). 

Connecticut's hill, introduced in committee by Rep. 
Moira Lyons in late February, mandates that the state Com- 
missioner of Environmental Protection adopt a standard for 
public exposure to 300 kHz - 100 GHz radiation and that 
the department set up a registntion and monitoring pro- 
gram. Operators of RF/MW sources would have to demon- 
strate compliance with the standard before receiving operat- 
ing permits. Certain sources, including mobile radios and 
consumer products, would be exempt from the rule. 

In an interview with Microwave News, Lyons reported 
that the bill has a good chance of passing before the legisla- 
tive session ends on May 6. Lyons said hearings held last 
year indicate that the broadcast community suppoits a stan- 
dard (see M W N ,  November 1983). 

Lyons expects the committee to forward the bill to the 
House soon after the March 8 hearing. 

The state Department of Environmental Protection would 
have one year to comply with the measure afxer it became 
law. Lyons said the department's radiation section would 
probably be responsible for drafting the standard and con- 
ducting public hearings. 

New Jersey 
The New Jersey Commission on Radiation Protection is 

expected to vote on its proposed RFIMW standard this 
month. The group, which has the authority to establish state 
radiation guidelines, has recommended adopting ANSI 
guidelines (see M W N ,  JanuaqdFebruary 1984). 

After evaluating testimony from two public bearings and 
about a dozen written comments, the commission met on 
February 22 to discuss final revisions in the standard. Ac- 
cording to RCA's Dr. Fred Sterzer, a commission member 
and the chairman of its non-ionizing radiation advisory 
committee, the only significant change was the exclusion of 
mobile RFIMW sources. (At one of the hearings, a rep- 
resentative from the state police warned that the use of 
police radios and other emergency communications systems 
could he affected by the ANSI standard.) 

Sterzer said minor changes included a clarification of the 
standard's emission limits for microwave ovens. Emissions 
from ovens manufactured after 1971 would be limited to 5 
mW/cmz measured at a distance of 5 cm. 

At present there are no plans for further public hearings, 
though the state Department of Environmental Protection 
could decide L\at the revisions are extensive enough to re- 
quire another meeting. 

New industry Alliance for 
Policy and Standards 

A new industry alliance was founded last month to push 
for federal safety standards for non-ionizing radiation. 
Manufacturers and users of radiofrequency and microwave 
(RFIMW) technology will use the organization to focus 
their lobbying and educational efforts and to sponsor inde- 
pendent research in areas related to radiation safety. 
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The Electromagnetic Energy Policy Alliance (EEPA) is 
an outgrowth of the RFIMW industry's concem over state 
and local radiation standards, such as those already adopted 
by Massachusetts, and over costly siting disputes generated 
by public apprehension about radiation hazards. EEPA be- 
lieves that national exposure guidelines would go a long 
way in eliminating these problems. 

Barry Umansky of the National Association of Broadcas- 
ters (NAB) told Microwave News that EEPA will be run by 
a private management fm in Washington, DC, with a 
start-up budget of about $100,000. NAB, the Electronic 
Industries Association (EIA) and the Association of Home 
Appliance Manufacturers (AHAM) were early supporter3 of 
the organization. which was initially called the Alliance for 
~ e s ~ & s i b l e  NO;-ionizing ~adiat i in Policy. 

The organization's founding members are AT&T, GTE, 
MCI Telecommunications, Motorola, NAB, Raytheon, 
RCA and RockwelVCollins. 

According to Raytheon's Dr. John Osepchuk, chairman 
of the EEPA organizing committee, the alliance's-first year 
will be largely devoted to building up membership. Member 
contributions will vary but the the precise formula has not 
been worked out. Asked what research areas might receive 
funding, Osepchuk said "it could be anythimg from 60 Hz 
fields to millimeter waves." 

Work to set up the alliance started in late 1982, after a 
private conference held at the Homestead resort in Hot 
Springs, VA. That meeting, sponsored by NAB, EIA and 
AHAM, provided an intimate forum for industry representa- 
tives to discuss RFIMW policy and legal issues (see MWN, 
October 1982). The press was barred from the conference 
and no minutes were prepared. 

EEPA's fust board meeting is tentatively scheduled for 
March 9 in Washington, DC. The board's chairman is Dr. 
Daniel Walters of MCI. Also serving are Howard Rosen- 
thal, RCA; Morton Topfer, Motorola; Edward Fritts, NAB; 
John Whittaker, GTE; Dr. Howard Sobol, Rockwell/ 
Collins; and Dr. Joseph Shea, Raytheon. An eighth ap- 
pointment will be made later. 

Workshop on Space Shuttle EMC 
A Workshop on Payload Susceptibility to Space Slznttle 

Ku-Band Radiated Fields will be held at the Johnson Space 
Center in Houston, TX, on May 30. 

The workshop was prompted by concem that the rela- 
tively high fields radiated by the shuttle orbiter's Ku-band 
antenna might interfere with the payloads deployed from the 
spacecraft. 

"A lot of people are wonied," according to Ralph Law- 
ton of McDonnell Douglas, who is organizing the work- 
shop, "and we want to clear up any technical confusion that 
max exist." 

Among the topics to be discussed are the susceptibility of 
integrated circuits and general avionics to Ku-band (11-18 
GHz) radiation. Lawson said that there has already been so 
much interest in the workshop that it may be expanded into 
a two-day meeting. 

When asked if there was any possibility that the loss of 
the two satellites launched from the space shuttle Challenger 
last month could have resulted from a failure in elec- 
tromagnetic compatibiiity (EMC), Lawton answered with a 
quick and emphatic "No." 

For more information, contact Lawton at McDonnell 
Douglas Technical Services Co., 16441 Space Center Blvd., 
Houston, TX 77058, (713) 488-5660, ext. 468. 

URPA Approves Interim RF/MW 
Exposure Guidelines 

'Che International Radiation Protection Association 
(IRPA, has anoroved limits for occuoational and ~ublic ex- ~ - ~ ~ ~ - ,  - ~ A '  

posures to radiofrequency and microwave ( R F ~  radia- 
tion. After ten years of deliberations by a working gmup 
that became the International Non-Ionizing Radiation 
Committee (INIRC) in 1977, the interim exposure guide- 
lines were approved by the IRPA Executive Council on July 
8. The guidelines are scheduled for publication-in the April 
issue of Health Physics. 

The limits for occupational exposures are similar to 
- hut stricter than - the safety levels adopted by the 
American National Standards Institute (ANSI) in 1982. 

L i e  ANSI, IRPA's most stringent occupational exposure 
limit is 1 mW/cm2. But IRPA mandates this level over a 
wider range of frequencies. While ANSI specifies a maxi- 
mum exposure of 1 mW/cm2 in the 30-300 MHz band, 
rising to 5 mW/cm2 at 1.5 GHz, the IRPA band is 10-400 
MHz and the 5 mW/cm2 limit takes effect at 2 GHz. 

IRPA's guidelines are also much stricter at lower frequen- 
cies: in the 100 kHz-1 MHz band, IRPA's exposure limit is 
10 mWIcm2, as compared to ANSI's 100 mW/cm2 limit for 
300 kHz-3 MHz. 

For the general population, the IRPA iimits are five times 
more stringent than its occupational limits; thus, for 10-400 
MHz the limit is 200 uW/cm2. ANSI recommends the same 
limits for workers and the general public. Above 2 GHz, the 
public would be exposed to a maximum of 1 mW/cmz under 
the IRPA guidelines. 

The IRPA and ANSI limits for frequencies above 10 MHz 
are based on the same conclusion: that exposures should not 
exceed a whole-body specific absorption rate (SAR) of 0.4 
W/Kg when averaged over six minutes. 

In its appended rationale for the guidelines, the IRPA 
committee cautions that present knowledge on biological 
effects is limited and that its guidelines should be "sub- 
jected to periodic revisions" as more information becomes 
available. For instance, "The emerging evidence for non- 
thermal mechanisms of biological effects cannot be ignored 
and has to be considered in establishing exposure limits" 
and "For frequencies below 10 MHz, very little information 
on biological effects exists." 

Unlike all other RFIMW standards, the IRPA guidelines 
include a maximum exposure level for pulsed fields: instan- 
taneous peak values for all frequencies should not exceed 
100 times the six-minute averaged limits. 

The IRPA committee recommends that radiation in the 
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extremely low frequency (ELF) range be considered sepa- 
rately. According to Dr. l? Czerski, a member of the IRPA 
committee, an ELF document is now in preparation by a 
joint IRPA and World Health Organization (WHO) working 
group. Its report should be published next year. 

The members of IRPA's INIRC group were: H.P. Jam- 
met, Chairman (France), B.F.M. Bosnjakovic (Nether- 
lands), P. Czerski (Poland), M. Faber (Denmark), D. 
Harder (Germany), J. Marshall (Great Britain), M.H. Re- 
pacholi (Australia), D.H. Sliney (USA) and J.C. Villforth 
(USA); A.S. Duchene (France) served as Scientific Secre- 
tary. 

~ - 
Labor Group Reports Ninth VD+= 
Pregnancy Problem Cluster 

Half of the pregnancies among VDT operators at a San 
Francisco airline reservations center ended in miscarriages, 
birth defects or other abnormal outcomes, a survEy of VDT 
users by a women office workers' group has revealed. This 
is the ninth cluster of pregnancy problems identified among 
VDT operators (see MWN, November 1981 and January/ 
February, April, May and July/August 1982). 

The group, 9 to 5, the National Association of Working 
Women, which surveyed 873 VDT operators nationwide, 
said it bad located 14 other possible clusters. The results of 
the survey were made public February 16 at a press confer- 
ence in New York City. 

Among 48 pregnancies at the United Aiilines office in 
San Francisco between 1979 and 1984, 24 ended abnor- 
mally, according to 9 to 5. There were 15 miscarriages; the 
other nine pregnancies ended in still births or neo-natal 
deaths, premature births, b i i  defects or other irregular 
outcomes. Approximately 300 people operated VDTs at the 
United office during the period in which the cluster oc- 
curred. 

Employees at United have asked the National Institute for 
Occupational Safety and Health (NIOSH) to do a Health 
Hazard Evaluation (HHE), and 9 to 5 has asked to observe 
the NIOSH investigation. 

Dr. Jim Melius, chief of NIOSH's Hazards Evaluation 
and Technical Assistance Branch, said that NOSH will 
make an initial site evaluation in mid-March. In a telephone 
interview, Melius told Microwave News that the investiga- 
tion will be limited to gathering basic data, such as air 
quality and lighting intensity. This information will be used 
to determine whether further work is needed. 

Joseph Hopkins, speaking for United Airlines, said the 
company would try to cooperate fully with NIOSH, but 
cautioned that company lawyers might advise othenuise. 
United had "no prior knowledge" of the February 16 release 
of.the reported cluster, be said, and "we feel that we were 
singled out ... without any chance to defend ourselves." 

Between 75,000 and 100,000 VDTs ate used by air car- 
riers, including United, according to the Air Transport As- 
sociation, a trade group. Most of these are operated by 
reservations clerks. 

The United Airlines cluster was identified using data 
gathered last year by 9 to 5 from a "VDT Hotline" which 
received more than 6,000 calls (see MWN, June 1983). A 
self-selecting sample of callers completed questionnaires. 
Karen Nussbaum, 9 to 5's executive director, said that the 
survey "confirms that the health complaints of VDT 
operators are widespread and serious." 

The eight previous clusters remain unexplained. Gov- 
ernment officials have maintained that the clusters ate 
chance events resulting from the widespread use of VDTs. 9 
to 5's Nussbaum urged that research be focused on resolving 
the uncertainty about the nine clusters. 

When it released the survey data, 9 to 5 also recom- 
mended that: * NIOSH establish a national tracking system to monitor 
reported VDT-related health problems; * Employers provide properly designed and maintained 
equipment, allow adequate rest breaks and generally adopt 
policies that reduce stress among their employees; * Manufacturers produce equipment with-standardized 
safety features and pmvide training and information to pur- 
chasers to lessen user risks. 

NIOSH is considering these requests, according to 
Melius. 

The 9 to 5 survey also found that a majority of question- 
naire respondents "often or daily" experienced eyestrain 
(53.5 percent), exhaustion (51.6 percent) or muscle pain 
(56.2 percent) as a result of working at a VDT. Nearly half 
(48.6 percent) reported treatment by eye doctors for vision 
problems or changes in eyesight, and 43.6 percent said they 
experienced tension or anxiety. 

More than 62 percent of the respondents are clerical or 
secretarial employees, and among the entire group the 
greatest number (38.7 percent) have worked at VDTs for 
between one and t h e  years. 

The reported cluster bas renewed the controversy about 
VDT health and safety risks. For example, an editorial in 
the February 27, 1984 Computenvorld criticized 9 to 5 for 
making broad chiwges and acting "in a manner designed to 
rtise fear" anlone VDT onerators. Ihe emu0 lacked suffi- 
cient data, the ediTorial chkged, but addei h i t ,  "This is not 
to shrug off the possibility of a long-range health hazard 
from VDTs," particularly from radiation; but it urged that 
this possibility "be studied coolly, rationally and thoroughly 
to prevent VDT radiation from becoming, l i e  asbestos, a 
hazard that is discovered too late." 

Copies of 9 to 5's report on the survey can be requested 
from the gmup at 1224 Huron Road, Cleveland, OH 44115. 

VDT Hearings Resumed by 
Congressional Subcommittee 

A congressional subcommittee continued its study of 
health and safety problems associated with video display 
terminals (VDTs) at a bearing held in Washington, DC, on 
February 28. At the fmt  of several hearings planned for this 
year, the subcommittee on health and safety of the House 
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Committee on Education and Labor was urged to enact 
VDT safety rules by a representative of the Service Em- 
ployees International Union (SEIU), District 925. 

The subcommittee had met in October 1983 to consider 
the results of the Newspaper GuildfMt. Sinai VDT study 
(see M W N ,  November 1983). A subcommittee spokesman 
said that scientists from the National Institute for Occupa- 
tional Safety and Health (NIOSH), representatives of com- 
puter manufacturers and other union officials are scheduled 
to testify at three hearings planned for March and April. 

Disaict 925 Executive Director Jackie Ruff called for 
legislation to protect all VDT workers, not just those who 
belong to unions. She urged the subcommittee to require 
mital shielding and periodic testing for X-ray radiation and 
to guarantee the right to alternative work during pregnancy 
for VDT operators. No legislation on VDT health and safety 
is now pending in Congress. 

Ruff also presented the results of the VDT hotline survey 
completed by 9 to 5, the National Association of-Working 
Women (see preced'ing story). Among the findings were a 
possible cluster of pregnancy problems at a United Airlines 
reservations office in San Francisco and 14 other possible 
clusters which the group is investigating. At a press confer- 
ence after the hearing, Ruff said that it is "very likely" that 
some of these clusters will be publicly identified in the near 
future. 

Testifying with Ruff, Rebecca Alford, a VDT operator at 
the Equitable Life Assurance Society in Syracuse, NY, said 
that she "cannot help but think there is a connection" be- 
tween her work and the multiple birth defects suffered by 
her recently-born child. The introduction of VDTs at Equit- 
able three years ago "enslaved us to the new machinery and 
subjected us to health and safety hazards," according to 
Alford. 

At the hearing, subcommittee Chairman Joseph Gaydos 
(D-PA) said that he will ''proceed in a persistent manner" to 
evaluate possible risks of VDT use. The ranking minority 
member of the panel, Rep. Steve Gunderson (R-WI), added 
that, "If we can prove there is clearly a problem, then this 
subcommittee wants to act. " 

SEIU represents more than 90,000 clerical workers in the 
public and private sectors. Its District 925 is affiliated with 
9 t o 5 .  

Cable TV RFI 
The National Cable Television Association (NCTA) has 

urged its members to ensure their systems are not potential 
sources of radiofrequency interference (RFI). This message 
follows stepped-up inspections of cable TV systems by the 
Federal Communications Commission (FCC), which re- 
sulted in thousands of dollars in fines to operators in 1983. 

Though the commission is primarily interested in enforc- 
ing its mles for protecting aeronautical commu~cations, 
FCC staffers report that interference to amateur radio is also 
a major problem. 

In a special January 20 letter to its members, NCTA 
underscored that the FCC is taking a "tough stand" on 

noncompliance with its technical standards, "especially in 
areas of prior clearance for aeronautical frequency and 
signal leakage." The commission requires that cable 
operators report the use of all signals which fall into the 
aeronautical band. 

Though there are relatively few reports of cable TV RFI 
with ground-to-air communications, the commission levied 
approximately $200,000 in fines last year for non- 
compliance with its rules to protect this service. For the 
most part, operators had failed to comply with FCC re- 
quirements for reporting the use of frequencies in the 
aeronautical communications bands. According to FCC 
spokesmen, the commission has not imposed any fines for 
actual interference. 

The FCC's efforts bave apparently impressed cable TV 
operators. For example, a recently fined cable systems 
owner fired off a memo to its managers explaining the im- 
portance of compliance with FCC rules and requesting that 
they monitor for leaks on a regular basis. 

Aiilane communications can be very sensitive to inter- 
ference. For example, two years ago the commission dis- 
covered that planes landing at Andrews Air Force Base were 
picking up saay signals from a store's cash register scanner, 
a device that reads standardized bar codes on pmduct labels. 

In contrast to aeronautical RFI, interference to amateur 
radio bas elicited scores of complaints but only one FCC 
fine of $6,000 against Sonic Cable TV of California in 1982 
(see M W N ,  November 1982 and January/February 1984). 
Although amateur radio is a much lower FCC priority than 
safety services like ground-to-air communications, the 
American Radio Relay League (ARRL) maintains this RFI 
is a major problem among its 400,000 members. 

Discussions between the league and NCTA on how to 
handle ham operator complaints became so heated last year 
that talks between the two groups broke down altogether. 
Insiders say the organizations have now reached a tmce. 
NCTA's Wendell Bailey reports that "there is now a spirit 
of mutual cooperation" as the two groups "look into the 
boundaries of the problem." 

ARRL and NCTA bave been bickering over a January 
1982 league petition asking the FCC to bar cable TV sys- 
tems from using any amateur radio frequencies (see M W N .  
October 1983). Because hams use sensitive receivers to pick 
up very weak signals, amateur radio is susceptible to all 
kinds of interference. Jeff Young of the FCC's Field Opera- 
tions Bureau explained that ahnost all complaints are re- 
solved without FCC intervention. 
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OSHA (continuedfrom p.1, 

for that action have not been made public, but, at the time, 
OSHA officials said that non-ionizing radiation was not a 
high priority and that they intended to use the agency's 
limited resources to develop other health standards. 

In a series of interviews, OSHA officials suggested that 
the agency had not intended to stop its efforts to control 
worker exposures to RFIMW radiation. The reason work on 
a new RFIMW standard had stopped while the voluntary 
standard remained in place was that two different offices 
within OSHA were involved and each thought that the other 
would cover RFMW hazards. The staff at OSHA's Health 
Standards Pmgrams believed that the voluntary 10 mWlcn? 
standard would be revoked, allowing enforcement under the 
general duty clause, while those writing the rules deleting 
the voluntary standards thought that a new standard was 
being prepared. 

FCC Changes Its Mind 
In the preamble to its February 10 rules, OSHA said that 

it retained the RF/MW standard to comply with a request 
fmm the FCC. Although the FCC had asked OSHA to keep 
the 10 mW/cm2 standard, it later reversed its stand. But by 
then, OSHA would not consider the FCC's new position. 
In order to understand what happened between the two 

federal agencies, a brief review of the events of 1982 is 
necessary. On January 28,1982, the FCC proposed rules to 
control potential RF/MW radiation hazards (see MWN, 
March 1982). The commission planned to base its rules on 
OSHA's 10 mWlcm2 standard: those projects which would 
result in occupational or public exposures in excess of 10 
mWIcm2 would be considered "major actions" under the 
National Environmental Policy Act (NEPA), which requires 
federal aeencies to prepare an environmental impact state- 
ment forsuch projkts.- 

Then, on May 28, OSHA proposed deleting the 10 
mW/cm2 standard. The FCC raswnded on July 27, saying 
that, "If OSHA removes the only existing federal nun- 
ionizing radiation standard from its rules without adopting a 
replacement standard, the FCC will not have the means by 
which to fulfill its obligation to assess the environmental 
significance of its actions with respect to [RFIMWI radia- 
tion hazards." 

Meanwhile, the FCC was receiving comments on its own 
proposal. Many of the responding companies asked the 
commission to rely on the American National Standards 
Institute (ANSI) guidelines, which were approved on July 
30,1982 (see MWN, September 1982). Robert Cleveland of 
the FCC's Office of Science and Technology told Mic- 
rowave News that when he reviewed these comments and 
discovered an industry preference for the ANSI limits, he 
relayed the news to OSHA, only to be told it was too late 
because OSHA's comment period had closed on July 27. 
The FCC's comment period closed on August 18. 

'OSHA's Tom Seymour, who developed the rules deleting 
the voluntary standards at the Office of Fire Pmtection, 
confirmed that he knew the FCC had changed its mind. But, 
he said, the agency could not take this into account because 
"it would jeopardize the public record." 

Thus, OSHA stated in the preamble to its fmal February 

10 rules that standards l i e  the 10 mW/cm2 RFIMW limit, 
though advisory, "are used by other federal agencies, such 
as the FCC in exercising its own statutory obligations. 
OSHA believes that revocation of these provisions would 
have deleterious effects and would not accomplish the pur- 
poses of the revocation as expressed in the proposal." 

OSHA's Other Rationale 
In addition to responding to what he perceived to be FCC 

needs, OSHA's Seymour said that his agency had decided to 
keep the 10 mWlcm2 standard because it was referred to in 
another set of OSHA regulations. 

Section 1910.268(p)(2) of OSHA's health and safety rules 
requires the posting of a warning sign in "accessible areas 
associated with microwave communication systems where 
the electromagnetic radiation level exceeds the [lo mW/ 
cm2] radiation protection guide ..." Section 1910.268(p)(3) 
requires employers to "institute measures that insure that 
the employee's exposure is not greater than that permitted 
by the radiation guide." But these regulationsonly apply to 
"microwave transmission" for telecommunications, which 
is defined as the 1-300 GHz frequency band. The 10 
mW/cmZ protection guide, Section 1910.97, covers 10 
MHz-100 GHz. 

No one interviewed for this article, other than Seymour, 
had ever heard of these OSHA rules. 

In the introduction to its February 10 rules, OSHA noted 
that the National Advisory Committee on Occupational 
Safety and Health (NACOSH) had advised the agency to 
tum the voluntary standards into mandatory ones. OSHA 
said it "agreed with NACOSH that rule making action 
might be warranted in the future. .." and later added that a 
revision of the RFIMW standard is "planned in the future. " 

Seymour expressed his confidence that work on a new 
RFIMW standard would begin soon. 

OSHA Adminishittor Thome Auchter has announced that 
he will resign effective March 30 to join a constrnction 
company in Kansas. No replacement had been named at 
press time. + 

ELF Decision (continued from P.I ,  

defense caused by a delay in implementing Project ELF 
substantially outweighs any potential environmental ef- 
fect." 

Bymes stated that if the Navy's motion is denied, an 
appeal to the US Coun of Appeals is "highly likely. " 

In support of his motion for reconsideration, Bymes 
submitted affidavits from Secretary of the Navy John 
Lehman, Jr., and Ronald K w n a ,  the Navy's program man- 
ager for the ELF communications system. According to 
Kwntz, a one-year delay in completing the system, origi- 
nally scheduled for April 1986, would increase the cost of 
the project by an estimated $10.15 million. The full text of 
Lehman's declaration is reprinted on p.9. 

On February 23, the state of Wisconsin asked Judge 
Crabb to clarify whether her January 31 decision stopped the 
Navy from using the ELF facilities, already installed and 
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operational, at Clam Lake until n new EIS is complcted. 
Briefs from each side will be submined to tile coun bv the 

middle of March, with Wisconsin's final reply brief die  on 
March 20. 

Work on EIS Begins 
The Navy has announced that it will write a new EIS and 

has asked the IIT Research Institute (IITRI) in Chicago, IL, 
to collect bioeffects data published since 1977 as a first step 
in its preparation. IITRI's Dr. Anthony Valentino told Mic- 
rowave News that the Navy has not asked IITRI to evaluate 
the data or to write the EIS. A decision on who will prepare 

SHORT COURSES 

the EIS had not been made at ~ r e s s  time. Valentino recentlv 
rejoined IITRI as manager of electromagnetic and envimn- 
mental effects after five years at Argonne National Labora- 
tory. 

In her 69-page decision, Judge Crabb presents a histow 
of Project ELF and recent developments in research on the 
bioeffects of ELF radiation, with special emphasis on stud- 
ies linking ELF to leukemia, on Dr. Jose Delgado's experi- 
ments on the teratological effects of low frequency pulsed 
magnetic fields and on Drs. Ross Adey and Carl 
Blackman's demonstration of frequency and power win- 
dows. Excerpts from her decision are reprinted on pp.8-9. C, 

April 3: EMC: The FCC Menns Business, Boston, MA. FCC: $595. 
Contact: Cam1 Clark, McGnw-Hill Seminar Ccder, 331 Madison Ave.. 
Suite 603, New YoN, NY 10017, (212) 687-0243. - 
April 9-10: Grounding, Banding & Shielding, Washington, DC. Fee: 
$625. Contact: Continuing Engineering Education, George Wnshington 
University (GWU), Washington, DC 20052, (800) 424-9773, or (202) 
6766106 in DC. 

May 8-17: Modern Antcnnns. Washington. DC. Fee: $675. Conwt: TSC, 
see April 24 above. 
May 14-18: FundPmentnLr ojCommunicafion SafrUiu-Syrlems, Wash- 
ington, DC. Fee: $875. Contact GWU, see April 9 above. 

Mav 1517: Seminnr on MulunlDesi~n of Ovcrheod Tmnrm'ssion Lines ~~~~~, .. ~~. - ~~ -.... ~ < ~ ~~~-~~~~ -~~ ~ 

and Railmad Communic~ons and Signnl Systems, Chicago. IL. Fee: 
$100 (apprnx.). Contact: EPRI. see May 1 above. Repealed June 19-27: 

April 10-11: Rndar Principles jor the Nan-Specialirl, Wshlngton. DC. 
Fee: 5625. Contact: GWU. rre April 9 3bo\e 
April 10-12: Grounding & Shielding, Philadelphia. PA. Fee: $815. O p  
tional fourth dav for $235. Contact: Don White Consultans Inc. (DWCI). 
Stnr Route 625, PO Box 0, Gainesville, VA 22065, (703) 347-0030: 
Repcated May 8-11: Honolulu. HI, June 19-22: Chicago, IL. 
Aprll 16: Applying Military Electromngndic Compatibility 
SpeciJcntions, Chicago, IL. Fee: $295. Contact: Jeanlhcker, ECOS Envi- 
rnnmental Solutions. 205 W. Harrison St., Oak Park, IL 603W. (312) 
383-2505. 
A ~ r i l 2 3 :  Electrosloh'e Dischame Conlml. San Antonio. TX. F.%: $275. 
contact: EMXX Carp.. 6765 Gland Dr..'~~ringfield, VA 22152, (703) 
451-4619. Repeated May 18: Boston, MA. 
A~rl l23-26:  Modern Microwave Measurements. Palo Nu. CA. Fee: ~ -~~ ~ ~ 

G95. Contact: Continuing Education 1nstit"i ( G I ) ,  5410 Leaf Treader 
Way. Columbia, MD 21044, (301) 596-0111 or (213) 824-9545. 
April 24-27: Phased Array Antenna Technology, Boulder, CO. Fee: 
$675. Contact: Linda Billad, Technology Service Corp (TSC), 8555 1Mh 
St., Suite 300, Silver Spring, MD 20910, (800) 638-2628. or (301) 565- 
2970 in MD. 
Aprll 26-27: Ccllulnr Rodio Communicnh'onr, Washington, DC. Fee: 
$625. Contact: GWU, see April 9 above. 
Aprll 30-May 4: EMC Design ign Mensurement for Control ojEM1, San 
Diego, CA. Fee: $995. Optiond fifth day for $235. Contact: DWCI, see 
April 10 above. 
April 30-May 4: NBS Noise Measurement Seminnr, Boulder, 00. Fee: 
$775. Conwt: Sunchana Perera. Div. 723.05, National Bureau of Stan- 
dards, Boulder, CO 80303, (303) 497-3546. 
May 1-3: Mutual Design ojNnfurtll Gas Pipelines and Electric Power 
Lines, Palo Alto, CA. Fee: $75 W R I  members), $275 (non-members). 
Copact: John Dunlap, Electric Power Research InstiNte (EPRI). PO Box 
10412. Pdo Alto. CA 94303. (415) 855-2305. 
May 7-11: Microwave Circaits Design: Linear Circuits, Palo Alto, CA. 
Fee: $895. Contact: CEl, see April 23 above. Repeated June 4-8: Bosun. 
MA. 
May 7-11: Ek-cfmmngnelic Infr,ference and Control. Washington. DC. 
Fee: $875. Contact GWU. see April 9 above. 

May 1517: Design Mclhodr /or Emission and Surcrpdbilgr C o m l ,  
Banon, MA. Fm: $695. Contact: E m X .  ree April 23 lbovc. Repeated 
June 25.27: Sunnyvde. CA. 
May 1517: An.Inmxluction lo EMIIRFIIEMC. Los Angcles. CA. Fee: 
$815. Coarac~ DWCI, see April 10 above. 
May 21-23: H d o u s R F  EIecImmgneticRadiafion, Washiigton, DC. 
Fee: $695. Contact: GWU, see April 9 above. 
May 21-25: Micmvnvt Circuil Design I :  t ineor  Circuilr, Lor Angcles. 
CA. Fee: 5895. Contact: UCLA Extension Shon Courrc Rogram. PO Box 
24901, 6265 Buclter HdI. Los Angcles. CA 90024. (213) 825-1295. 

May 21-25: R& Systems & Technology, Washington, DC. Fee: 5875. 
Conwt: GWU, see April 9 above. 
May 21-25: Rodiah'on Sqfety Offuer's Course. San Anlonio. TX. Fee: 
$650. Contact: Medical Schwl Continuing Education Services, University 
of Texas Henlth Science Center, 7703 Floyd Curl Dr., San Antonio, TX 
78284, (512) 691-6295. 
May 22-25: MIL-STD461H62 & Syslen-Lrvtl EM1 Testing & Pmc-  
dumr, Wmh~nglon. DC Fee: $995. Cootact DWCl. set April 10 above. 

May 24-26: Eumpron Workshop on N v c h  Rcronancr in Medicine. 
Wmbaden, Wcsl Germaoy. Fee: $260 ConM:  Dr. Peter Rimk. W Box 
2119. D6200 Wlerbdcn 1. West Germany. 
June 4-5: Lightning Pmtcction, Washington, DC. Fee: 5625. Conlact: 
GWU, see April 9 above. 
June 12-14: Tmnsmissian Line Design Oprr 'm~on,  Schenecudy, NY. 
Fee: $100 lEPRI members>. SMM (nonmembers). Contact: B. Gnat. 
~ o u c i ~ s h w ~ o g i e s ,  IW.. PO Box 1058. ~ei~e&y.  NY IUOS.  SIR^ 
371-1220. Repealed June 26-28: Haslet. TX;July 10-12: Palo Alto. CA. 

June 13-15: B i o l ~ i r d  ElJIrls of Tmnrmission Lines and Subsm'ons, 
Chicago. IL. Fm: $685. Contin: Mr. Hargcn. Pmfcssional Devclopmcnt 
Services IPDSI. 4 Pmfcssional Dr. Suilc 148. Gaithecsbure. MD 20879. 
(301) 9282797: 

- 
June 18-19: Ek-dried Accidents Involving Power Lines, Washington, 
DC. Fee: $475. Contact: FDS, see Jum 13 above. Repeated June 21-22: 
Denver. OD. 
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EXCERPTS 
Project ELF Decision 

RrprinrcJ beloa, arc portion., of Disrrrcr Judge Barbaru B .  
Crobb'r derisiun in State of Wisconsin v. Caspa~ W. Weinberger, 
the US Depanment of Dcfense, John F. Lrhman, Jr.. and the US 
Depa~ment of the Navy, decided on January 31, 1984. 

I begin with the tiysbMquestion whether the information on 
biolo&cal effects generated since 1977 is sienificant enough to 
impose upon the N ~ V ~  the duties of evaluationand explanation. .. . 

In 1977, there was little or no evidence to contradict the findings 
and conclusions of the 1977 National Academy of Sciences study 
and the Navy's 1977 environmental impact statement that ex- 
tremely low frequency electromagnetic ;adiation had no effect 
upon animal fertility, growth and development or behavior. Scieu- 
tific studies undertaken since then have pmduced results that raise 
questions about the validity of prior assumptions of the safety of 
extremely low frequency electromagnetic radiation. 

In the areas of cellular function, enzvmatic function, animal 
behavior, and wth and development, researchers such as Del- 
gado. those at "-u, UC A, and Adev and Blackman have found evi- 
;en& that the biologi&%l effects bf extremely low fresuency elec- 
tromagnetic radiation occur in a nonlinear dose-response relation- 
ship. These researchers and others have identified both the phe- 
nomenon of freguency and wwer intensity windows and the pmh- 
able existence o~two~such~windows at 15 Hz and 75 Hz. 

Researchers at Battelle Laboratories have found terntogenic ef- 
fects. as well as effects on animal behavior and on neumohvsiol- 
ogy from exposure to electromagnetic fields at M) Hz.   an at 
Universitv of Wisconsin-Purkside has ubserved alterations in basic 
cell funccons and in oxygen consumption in slime mold exposed 
to extremely low frequency electromagnetic radiation .... 

The primale studies at Pensacola and at UCLA reveal effects 
uwn emwth rate and behavior fmm exwsure to electromaenetic - 
&ia&n. 
In addition. e~idemiolow studies raise the wssibilitv that there 

may be a co&lation betken the incident; of canckr and the 
mametic fields associated with electric wwer lines. Although thev 
areonly suggestive at this time, the lb77 epidemiology audiei, 
such as those bv Wenheimer-Leeuer. provide quantified data and . . .  
descriptions of control group characteristics an2 selection criteria 
sufficient to allow outside evaluation of their merit. in contrast to 
the earlier epidemiology studies fmm Eastern E & O ~  and the 
USSR. 

These stud~es provide new information that was not available to 
the Navv or to the llublic in 1977. Allhuuel~ the research r e su l~~  do - 
not pro& that bioiogical effects will result from exposure to ex- 
tremely low frequency electromagnetic radiation, neither are they 
mere reconfirmations of the Navy's 1977 assessment of the neg- 
ligibility of any potential environmental effects. 

The merit of the new information has been attested to by the 
expert witnesses .... 

The new information was accessible to the Navy. It'derives 
entirely fmm Navy-sponsored studies or fmm published arlicles. 

The new information rnises questions about long-term exposure 
to ELF electromagnetic radiation that should be taken into consid- 
eration by the decisionmakers. For example, the window studies 
c 2  doudt on the Navy's reliance on long-term haznrd-free experi- 
ence with electric wwer lines as well as the Navv's discounting of 
research perform& at frequencies and intcnsi&s different <om 
those of the ELF facility. The studies demonstrate that the nature 
of the relationship between exposure and effect is not yet suffi- 
ciently understood to pennit extrapolation from the presence or 

absence of effects at any one frequency. Moreover, the observation 
of a freuuencv window effect within the ranee at which the ELF 
antennae wilioperate is information that is Gghly relevant to an 
assessment of the environmental impact of the project. 

The 1977 environmental impact statement is no longer adequate 
as a source of information necessary to a rational decision on the 
relative risks and benefits of Project ELF.... 

I conclude that the scientific information on biological effects 
generated since 1977 is significant enough to require careful re- 
view by the Navy. I refrain expressly fmm finding that any one of 
the studies, or all of them taken toeether. invalidate the Navv's - .  , ~ 

previous assenion that long-term expusure to ELF elccvDmagnetic 
radiation will produce no adverse hioloclcd effccts. The msemh - 
results rcmain cquivocal. the scientists do n a  ogrce on the impon 
of that research, u d  I nm not prepared tu evaluate the substance of 
the individual studies or to weigh the relative merits of the various 
scientific opinions in this complex urea.... 

Despite the continuing uncertainty over the potential biological 
effects of electromagnetic radiation, those effects must be taken 
into account by the Navy because they represent significant new 
information relevant to the environmental consequences of the 
proposed action. This does not mean that the ~ a v y m u s t  postpone 
operation of Project ELF until all uncertainty has been resolved. It 
does mean that the Navy must undenake a cbnsidered review of all 
that is known to date and evaluate the relative risks and benefits 
before proceeding with Project ELE 

Defendants contend that the Navy's establishment of an Envi- 
ronmental Review Comminec and an eco1ogic;d monitoring pro. 
gram, the various resea~ch projects i t  funded and its contract with 
IIT Research Institute for literature reviews and other work iiern- 

~~ ~~~~- - ~ ~ ~ - -  ---. ---. 
onsfrate a highdegree of concern for keeping abreast of the rele- 
vant developments in the field of electromaenetic radiation effects - . . .. . .. 
and a caref;l consideration of those developments. 

However, my view of the Navy's efforts is that they are of 
relatively little use in assessing the potential danger of elec- 
tromagnetic radiation on animal life. Bv themselves. the activitieq - .-.. 
do nol-show a high degree of care and, In any event,'they are not a 
substitute for a thoroueh review of the relevant information and a . 
careful weighing of thi risks and benefits of Project ELF 

For example, the Environmental Review Committee focused 
primarily on the impact of Project ELF on the physical environ- 
ment. ... 

Similarly, the Navv's ecological monitoring ~ r o g n m  was de- -. - 
vokd essentially to ihe env&nmental consequences of Pmject 
ELF Only one of the thirteen research projects that made up the 
program was concerned with potential biological effects of ex- 
tremelv low fteauencv electromagnetic radiation and that was the 
~ o o d k a n  slime mold-field study Clam Lake, for which there are 
no results as yet. 

In addition to the slime mold study, the Navy has sponsored 
several animal studies. Of these, the Pensacola primate gmwth 
study and the UCLA monkey behavior study appear to be the most 
substanlive. The Pensacola study was reviewed by a National 
Academy of Sciences panel and tl;e UCLA study hasbeen referred 
to freauentlv in other literature on biulugical effects of extremelv . - - 
low frequency electromagnetic radiation. However, other Navy 
studies such as the bud migration study, the muItigenerational 
mice study and the review of the physical condition of Navy work- 
ers at the Clam Lake site produced inconclusive results or merely 
confirmed earlier findings. Moreover, the Navy never subjected 
anv studies other than the Pensacola primate studv to Deer Feview 
an2 it never attempted a comprehensive review bf &e pieces of 
information generated by the studies it had sponsored. 
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Wlth respect to the contract with IIT Research Institute for liter- 
ature reviews. the evidence shows that IIT Research Institute eval- 
uated articles and provided the Navy with studies and summaries 
of articles only on a sporadic basis and only after the decision had 
already been made not to supplement the 1977 environmental im- 
pact statement.. .. 

I conclude that the record does not demonstrate that the Navy 
fulfilled its duty of conducting a thorough and comprehensive 
review of the new scientific information on the hiological effects 
of extremely low frequency electromagnetic radiation and the 
significance of that information. .. . 

In summary, I find and conclude that in proceeding with the 
reactivation of Project ELF without undertaking a thorough and 
comprehensive review of the significant new information on hio- 
logical effects of electromagnetic radiation that has been generated 
since 1977 the Navy abused its discretion. In so proceeding, the 
Navy acted in violation of the National Environmeninl Policy 
Act .... 

I am not in a position to determine the full significance of the 
new information on biological effects. It may he that the 
significance of the new information is such that the Navy could 
have fulfilled its obligation of explanation in some way other than 
by filing a supplemental environmental impact statement. How- 
ever, at this time it would not be in the public's interest or in the 
Navy's to permit the Navy to go forward with Project ELF without 
requiring it to file a supplemental environmental impact statement. 
The puhlic has displayed an interest in this case and in the human 
health impIications of Project ELE A supplemental environmental 
impact statement will allow the public to address the issue of 
biological effects, as well as serving to advise the public that the 
Navy has taken the issue into consideration .... 

Declaration of John E Lehman, Jr. 
Reprinted below is the declaration of John F. Lehman, Jr., Secre- 
tary of the Navy, in support of the Navy's motion for reconsidera- 
rion of Judge Barbara B. Cmbb's decision ro require a new envi- 
ronmental impact sraremenf for Project ELF. 

1. I, John F. Lehman, Jr., am the Secretary of the Navy. 
2. The Trident and Puseidon submarines of the Navy's sub- 

marine force represent an integral part of the nation's strategic 
nuclear deterrence and are the nation's most survivable strategic 
deterrent. 

3. In my capacity as the Secretary of the Navy, it is my respon- 
sibility to ensure the effective operation, safety and survivability of 
the Navy's submarine force. The survivability of the Trident and 
Poseidon submarines depends on their ahility to remain unde- 
tected. They must also maintain continuous communication with 
the President and Secretary of Defense. 

4. With current systems, continuous communication is possible 
only when submarines deploy a receiving antenna while operating 
at or near the surface. This requirement imposes an enormous 
restriction upon the submarine's operating depth and its speed, as 
well as increasing its exposure to detection. The ELF system per- 
mits suhmarines to receive communications without reducing 
speed, operating at the surface, or trailing an antenna. Thus, the 
ELF svstem reoresents a critical safeguard against a scientific 
hre&ugh in submarine detection h i  anoth& nation using air- 
craf~ or satellite svstems that exploit nonacoustic phenomena such 
as kelvin wakes &d internal wives near the surface. 

5. The Soviets are devoting considerable time and money to 
anti-submarine research and to new techniques and systems of 
submarine detection. Any potential Soviet anti-submarine hreak- 
through that might result-fkm this research can best be countered 
by arsuring that US suhmarinrs have the ability to operate indc- 
pendent of depth and speed restrictions. Only ELF provides this 
capability. 

6 .  Intelligence reports indicate that the Soviets have the ELF 
capability. In order to ensure the effectiveness of our own sub- 
marine forces, a comparable ELF capahility is imperative. 

7. We have long been aware of concerns about possihle effects 
of extremely low frequency electromagnetic fields on human 
health. Our studies and research have revealed no human health 
hazards from the Navy's ELF Communication System. Neverthe- 
less, it bas been and remains the policy of the United States Navy 
that, in the event significant and serious human health hazards are 
shown to exist, the operation of the ELF Communication System 
will be discontinued. 

8. In my judgment, the ELF system is essential to the national 
defense, and, therefore, any delay in its construction is conhary to 
national defense interests. 

9. I certify under penalty of perjury pursuant to 28 USC 1746 
that all of the above statements are m e ,  complete and correct to 
the best of my knowledge and belief. 

John E Lehman, Jr. 
February 9, 1984 

At $200 a year, you can be sure our subscribers read 
every word in Microwave News. Let them read your mes- 
sage; advertise in Microwave News. Rates start at $50 for 
1/32 of a page, $95 for 1/16 and $175 for l/8. For informa- 
tion or to reserve space, call us at (212) 725-5252. 

VDT News: The VDT Health and Safety Repori 
- Now you can get the only newsletter that reports ex- 

clusively on video display terminal (VDT) user health and 
safety. Published bimonthly, VDT News covers the full 
range of topics fmm scientific research to legislation, and 
h m  union actions to management strategies. 

Subscriptions ($l8/year for individuals; $35/year for in- 
stitutions) should beprepaid to VDT News, PO Box 1799, 
Grand Central Station, New York, NY 10163. 
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Stay One Step Ahead! 
Microwave News, now in its fourth year of publication, 

is indispensable to anyone concerned with compatibility and 
interference issues, bioeffects research, government ac- 
tions, new standards and occupational health. We cover the 
whole non-ionizing radiation spectnim, from DC to day- 
light. 

So, if you are concemed about the bioeffects or  EMC- 
RFI of ELF, VLF, RF or  M W  radiation or MM waves, you 
should be reading Mic~owave  News every month. 

Subscribe now! A year of Microwave News costs just 
$200 ($235 outside of the US and Canada). Send your order 
to Microwave News, PO Box 1799, Grand Central Station, 
New Yo*, NY 10163, (212) 725-5252. 



UPDATES 
BIOLOGICAL EFFECTS 

Nnn-Thermal Effect in Plants...A research group headed 
by Dr. Andrew Marino of LSU Medical Center believes it 
has identified the first electric field effect in plants caused 
by a non-thermal mechanism. Writing in the December 
issue of the IEEE Transactions on Biomedical Engineer- 
ing, Marino and co-workers report that an applied electric 
field of 5 kV1m at 60 Hz, producing an intemal E-field of 
0.00075-37.5 Vlm in sunflower seeds, caused a statistically 
significant decrease of five percent in the germination rate. 
(The intemal E-field is strongly dependent on moisture con- 
tent and is hard to characterize.) An applied field of 1 kV1m 
(0100015 Vlm inside the seed) had no effect. In a telephone 
interview fiom his office in Shreveport, LA, Marino said 
that he did not intend to continue studying E-field effects 
on plants because they are extremely dependent on tempera- 
ture and humidity. "They are too sensitive to changes in the 
microenvironment," he added. 
Health Along a DC Line ... People living near a 408 kV DC 
power line did not report more health complaints than those 
living far away from it, according to a survey of 438 Cali- 
fornians published in the January issue of the American 
J o ~ c m l  of Public Health. Drs. Roy Haupt and James Nolfi 
caution that the population used in their study was too small 
to rule out the "possihiIity of low incidence effects." 
Haupt, who now works for the state of Vermont, told Mic- 
rowave News that one of the strengths of the study was that 
those responding to the survey were unaware that they were 
living near the power lime and thus their perception of its 
effects did not come into play. 

COMPATlBlLlN & INTERFERENCE 
Computing Aboard Eastern ... Eastern Airlines has 
changed its policy and will now allow passengers to use 
computers aboard its aircraft (see MWN, October 1983). In 
a statement released January 31, Eastern said that the deci- 
sion was reached "after extensive testing" which showed 
no evidence of electronic equipment interference with air- 
craft navigation and communications equipment. No reports 
or other documentation on the tests are available. The policy 
shift follows the retirement 0fD.W. Crosby, Eastem's chief 
engineer, who wrote to RTCA last August, prompting a new 
investigation into the potential pmblem of RFI by the com- 
mission's Special Committee 156. That committee held its 
second meeting on February 28-29, and new measurement 
data on path loss were presented. Details next month. 
Resources...The February 1984 issue of the IEEE Transac- 
tions on Power Apparatus andSystems features an article on 
"Television Interference Due to Electromagnetic Scattering 
by the MOD-2 Wind nrbime Generators." K.H. Cavcey of 
the U*niversity of Missouri in Columbia and L.Y. Lee of 
BPA in Portland, OR, report supporting data for their thesis 
that at p u n d  level the near field scattered component is an 
amplitude modulated secondary sign al.... KeyTek has pub- 
lished Electrostatic Discharge (ESD) Protection Test 

Handbook. The @-page booklet, complete with index, is 
available for $5.00 from KeyTek Instrument Corp., 12 
Cambridge St., Burlington, MA 01803. 

INTERNATIONAL 
Canadian Diathermy Guidelines ... The Non-Ionizing 
Radiation Section of the Canadian Radiation Protection 
Bureau has issued guidelines to limit occupational expo- 
sures to stray radiation emitted by shortwave (27 MHz) 
diathermy equipment. The guidelines stem from surveys of 
diathermy operator exposures, which indicated a pattern of 
over-exposures (see MWN, September 1981 and Health 
Physics, March 1982). A copy of Safety Code 25  
- Shortwave Diathermy Guidelines for Limited Radiofre- 
quency Exposure (No. 83-EHD-98) is available from the 
Public Affairs Directorate, Department of National Health 
and Welfare, 5th Flwr, Brooke Claxton Bldg., Ottawa, 
Canada KIA OK9. 

MEASUREMENTS 
Resnurces...Two new publications from NBS' Elec- 
tromagnetic Fields Division: (1) Approximate Formulas for 
tlze Far Fields and Gain of Open-Ended Rectangular 
Waveguide (NBSIR 83-1689). by Arthur Yaghjian, de- 
scribes two methods that significantly reduce the previous 
limits of uncertainty for calculated pmbe characteristics 
when making near field antenna measurements. It is avail- 
able for $8.50, prepaid, from the National Technical Infor- 
mation Service, Springfield, VA 22161. Order No. PB 83- 
233999. (2) Eigenmodes and tlze Composite Quality Factor 
of a Reverberating Chamber (TN 1066), by a team from the 
University of Colorado in Boulder and NBS, describes a 
theoretical basis for the design of a metal chamber to con- 
tain a localized, homogeneous and isotropic EM field for 
E m M C  tests on electronic products and components. 
Available for $4.00, prepaid, from the Government Printing 
Office, Washington, DC 20402. Order No. 003-003- 
02510-1. 

MEDICAL APPLICATIONS 
Hyperthermia Notes ... The January 1984 issue of the 
IEEE Transactions on Biomedical Engineering is devoted 
to hyperthermia and cancer therapy. The 21 papers, edited 
by Drs. John Strobehn, Thomas Cetas and George Hahn, 
cover electromagnetic and ultrasound applicators, 
dosimetry and modeling. Hahn leads off the special issue 
with an introduction to hyperthennia for the engineer. ... A 
host of recent articles on hyperthermia applicators: FDA's 
Dr. Gideon Kantor and Donald Witters describe the perfor- 
mance of one operating at 915 MHz with reduced leakage in 
the June 1983 issue of the Journal of Microwave Power. A 
team from the University of Illinois, Urbana, has published 
"Frequency Optimization of Focused Microwave Hyper- 
thennia Applicators" in the February 1984 Proceedings of 
tlze IEEE. ?\vo researchers from Shimane Medical Univer- 
sity in Japan have designed an inductive applicator, which 
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they claim "produces much less heat in the fat layer than in 
the muscle layer." And Dr. J.J.W. Lagendijk from Utrecht, 
the Netherlands, describes a simple and cheap applicator for 
deep body heating. These last two papers are in the most 
recent issue (December 1983) of the Journal of Microwave 
Power. ... A "Diagnostic and Therapeutic Technology As- 
sessment" of whole-body hyperthermia for the treatment of 
solid tumors, which appears in the January 13 Journal of the 
American Medical Associotion, concludes that this type of 
therapy is still investigational: "The clinical use of whole- 
body hyperthermia in combination with radiation therapy or 
chemotherapy is still in an early stage of investigation, al- 
though there is good in vitro evidence that a synergism with 
heat may exist with the other treatments. "...The4th Annual 
Meeting of the North American Hypertherrnia Group 
(NAHG) will be held at the Sheraton Twin Towers Hotel in 
Orlando, EL, March 23-27 - immediately before the 32nd 
Annual Meeting of the Rodiatron Research Society. Last 
year some 250 hyperthermia experts attended the NAHG 
meeting, and the attendance promises to be as high this 
year, with about 125 papers scheduled for presentation. For 
more information, contact Sherry Phillips, NAHG, 925 
Chestnut St., Philadelphia, PA 19107, (215) 574-3153. 
Ultrasound Risks ... A panel of experts has warned that the 
use of ultrasound imaging during pregnancy should be lim- 
ited to situations in which there is an "accepted medical 
reason for the procedure." The experts, who met at NM in 
Bethesda, MD, February 6-8, said that they could not 
endorse routine ultrasound screening of pregnant women 
because there is not enough evidence that "routine screen- 
ing benefits either the mother or the fctus." The nanel con- 
clided that ultrasound could be useful in risky or compli- 
cated pregnancies but warned that many of the studies on 
the safety of ultrasound in humans have been "inadequate" 
and that there is not enough information to "reliably assess" 
the risks of ultrasound imaging. 

MILITARY SYSTEMS 
Latest from Clear ... The AE's Office of the Surgeon Gen- 
eral has completed its review of the radar accident at Clear 
AF Station and presented it to Congressman Don Young 
(R-AK) (see MWN. November 1983 and JanuaryIFebruary 
1984). The AF has concluded that a reenacment of the 
accident is not warranted. A spokesman for Young said that 
the report "was totally unacceptable." As we go to press, 
OSHA's regional office in Seattle has decided to send OS- 
HA's Health Response Team, based in Salt Lake City, UT, 
to Clear to run a new simulation of the accident and to 
determine the exposure levels experienced by the eight 
workers. Details next month. 

OCCUPATIONAL HEALTH 
Resources...Dr . Samuel Milham's report Occupational 
Mortality in Washington State 1950-1979 (No. 83-116) has 
been published by NIOSH. The report contains the data 

with which he linked leukemia with workers exposed to 
ELF electric and magnetic fields (see MWN, JulyIAugust 
1982). Contact: Division of Surveillance, Hazard Evalua- 
tions and Field Studies, NIOSH, 4676 Columbia Parkway, 
Cincinnati, OH 45226.. ..OSHA has published a booklet 
Controlling Electrical Hazards and a report An Illustrated 
Guide to Electrical Safety. The 12-page booklet is available 
free from OSHA's Publication Office, Roam N-4101, Wash- 
ington, DC 20210 (send a self-addressed mailing label). The 
172-page guide is available for $5.50, prepaid, from the 
Government Printing Office, Dept. 36-CV, Washington, 
DC 20402. To order with Visa or Mastercard, call (202) 
783-3238. , 

POWER UNES 
EPRI Seminars ... The Electric Power Research Institute 
(EPRI) is organizing a series of seminars on methods of 
analyzing the effects power lines have on gas pipelines and 
railroad equipment when they share a common right-of- 
way. Mutual Design of Natural Gas Pipelines and Electric 
Power Lines will be held in Palo Alto, CA, May 1-3. The 
fee is $75 for EPRI members and $275 for non-members. A 
Seminar on Mutual Design of Overhead Transmission 
Lines and Railroad Communications and Signal Systems 
will be held in Chicago, IL, May 15-17; in Washington, DC, 
June 19-21; and in Atlanta, GA, September 11-13. The fee 
for each seminar in this series has nut yet been set but is 
expected to be about $100. For more information about the 
seminars contpct John Dunlap, EPRI, PO Box 10412, Palo 
Alto, CA 94303, (415) 855-2305. The railroad seminar will 
be taught by staffers at IITRI, who recently published a 
two-volume report (EL-3301) for EPRI on the potential in- 
terference of power line radiation with railroad systems (see 
MWN, September 1983). Volume 1, Engineering Analysis, 
($29.50) describes the interaction of power lines and rail- 
roads and develops a methodology for siting them together. 
Volume 2, Appendices ($25.00) documents the results of 
the study and is designed for the in-depth reader. They are 
available from EPRI's Research Reports Center, PO Box 
50590, Palo Alto, CA 94303, (415) 965-4081. 
1985 Meetings ... This year has hardly begun, but it's not too 
early to start planning for 1985. The Institution of Elechical 
Engineers, based in London, England, is hosting two con- 
ferences: The 8th International Conference on Electricity 
Distribution (CIRED) will be held in Brighton, May 20-24. 
And the International Conference on AC and DC Power 
Trans~nission will be held in London, September 23-26. 
CIRED meetings ire held every two years, alternately in 
England and in Belgium. The 1983 meeting amacted nearly 
a thousand participants from 35 countries. The AC-DC con- 
ference was last held in 1980. For more information on both 
these meetings, contact: Conference Services, IEE, Savoy 
Place, London WC2R OBL, England. 

VDTs 
Legislation ... The push for state VDT laws continues. 
Hawaii has passed a bill that directs the state Bureau of 
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UPDATES 
Labor Standards to study VDT health and safety risks and, 
if necessary, to develop regulations. In Maine, the Bureau 
of Labor Standards is holding a public hearing on March 15 
as part of its consideration of possible VDT safety rules, in 
keeping with the law passed in that state last June. The Ohio 
Health and Retirement Committee held a series of hearings 
on House Bill 552, which began January 25 and continued 
with three meetings in February. The Rhode Island House 
Labor Committee has scheduled a hearing for March 8 on 
Bill H7012, which is modeled on legislation drafted by the 
Newspaper Guild. And in Massachusetts, five more bills 
have been introduced, bringing to nine the number of pro- 
posals that will be under consideration when the Committee 
on Labor and Commerce meets March 14. California As- 
semblyman Tom Hayden has introduced the "Video Display 
Terminal Operator Occupational Safeguards Act of 1984": 
Assembly Bill 3175 would require employers to meet mini- 
mum office standards for lighting, furniture, radiation pro- 
tection and terminal maintenance. Pregnant employees 
would be entitled to non-VDT work, and all VDToperators 
would be provided 15 minutes away from terminals for each 
hour of work. Free annual eye examinations and free eye- 
glasses (when necessitated by VDT work) would be available 
to dl employees, to be payed for by their employers. In 
Connecticut, where legislators are awaiting the results of a 
study they ordered last June, Rep. William Kiner has pre- 
pared a new bill and hearings are planned for the spring. 
Kiner's proposal, which has yet to be introduced, would 
require annual eye examinations, regular monitoring and 
testing of all VDTs and ongoing evaluation of possible radi- 
ation risks from VDTs. 

Resources...Measurement of X-ray radiation from VDTs 
has led two Canadian researchers to conclude that levels are 
"extremely low." In fact, the measurements indicated there 
was "no diierence whether the VDT is switched on or 
off." C. Pomroy and L. Noel of the Radiation Protection 
Bureau in Ottawa estimate that the annual dose from work- 
ing at 5 cm from a VDT for 2,000 hours over one year is 
0.0006 mR. The current FDA standard is 0.5 mR/hr. Their 
report appears in the February 1984 Hea l th  Physics.. . .In our 
last issue, we reported the results of an ongoing investiga- 
tion of VDTs at Ontario Hydro, a Canadian electric utility. 
The company has now also released "Analysis of Operator 
Exposure to Electric Fields Fmm Video Display Units" 
(Report No. 83-503-K). Written by Dr. S.M. Harvey of the 
company's Electrical Research Department, the report can 
be requested from Ontario Hydro, 757 McKay Road. Pic- 
kering, Ontario LIW 3C8, Canada .... The Library of Con- 
gress has published a white paper on VDTs. Video Display  
Terminals: T h e  Controversy About  Hea l th  andsafety Issues 
suvar izes  major research to date and discusses possible 
causes of VDT operator health complaints. Written by 
Christopher Dodge, a specialist in the library's Science Pol- 
icy Research Division of the Congressional Research Ser- 
vices, the white paper can be obtained from him at the 
Library of Congress, Washington, DC 20540. 

CONFERENCES 
April 4-5: 20th Annual Meeting of the Nafional Council on Radiotion 
Protection and Measurements, Wnshington, DC. Contact: NCRP, Suite 
1016, 7910 Woadmant Ave., Bethesdo, MD 20814. (301) 657-2652. 
April 9-13: Inlernnlional Magnetics Conference. Hamburg, West Ger- 
many. Conlact: T.S. Nelson, W Box 480, Murray Hill, NJ 07974. 
April 10-11: Solcom'84, Shenton Washington. Washington, DC. Contact: 
lntemational Association of Satellite Uscn, PO Box DD, McLean, VA 
22101. (703) 759-2094. 
April 14-19: 19th Annunl Association for the Advancement of Medical 
lnslrnmentafion Meeting ond Exhibit, Washington Hilton, Washington, 
DC. Conlact: AAM, 1901 Nonh Fon Mycr Dr., Suitc 602. Arlington, VA 
22209. (703) 5254890. 
April 24-26: IEEE 1984 N&.onol Symposium on Eleetr~magnetic Com- 
polibilify, HyoU Regency Hotel. San Antonio, TX. Contaa: William 
McGinnis. Southwest Research InstiNte, PO Drnwcr 28510, San Antonio, 
TX 78284. (512) 684-5111, cxt. 2721. 
AprN29-May 2: 62ndAnnuolConvention of the NofionolAssociotion of 
Broodcasten, Las Vegas Convention Center, NV. Contact: NAB, 1771 N 
Street, NW, Washington, DC 20036, (202) 293-3570. 
April 2SMay 4: 9th Conference & Exposition on Overhead ond Under- 
gmund Tmnsmission and Dislribufion, B d c  Hall, K-s City, MO. 
Contact: J.R. Miller, Kansas Cily Power & Ught Co., W Box 19964, 
Kansas Cily. MO 64141. 
April 30-May 3: 5th Annual Meeting of the Cnnndion Radiufion Pmtee- 
Lion Associ&.on, Banff, Albena. Contact: Stuart Hunt, 15 Glacier Place, 
St. Alben. A l h ,  TEN 1R7, Cznada 
May 6-12: 6th ~ n l ~ m o f i o ~ l  Congress of the InIernahahonnl Radiotion 
Protection Association (IRPAJ, Berlin, West Germany. Contact: Dr. R. 
Neider, Bundesanstalt fur Materialpnufung, Unter den Eichen 87, DlWO 
Berlin 45, West Gomany. 
May 7-9: 1984 Micmwave Power Tube Conference, Naval Postgraduate 
School, Montcny, CA. Contact: John Skowron, Raytheon Co., Foundry 
Avc., Waltham, MA 02254, (617) 899-8400, ext. 4311. 
May 7-11: Nucleor Magnetic Resonance 1984: Nolional Sympoxium, 
HyaD Regency Grand Cypress Reran, Orlando, FL. Contact Ms. Norinc 
Knnuel, Educntional Symposin, PO Box 17241, Tampa, FL 33682, (813) 
879-8765. 
May 20-24: 16th AnnudMccting of the Conference of R d i u l h o n  Con- 
holPmgmm Directors, Des Moines, IA. Canlnct: CRCPD, 71 Fountain 
PI., Frankfort, KY 40641, (502) 227-4543. 
May 30: Workshop on Payload Suscepfibilify to Space Shuttle Kuaand 
Radinfld Fields. Johnson Space Ccnter. Houston, TX. Contact Ralph 
Lawtan. McDonneU Douglas Technical Services Co., 16441 Space Center 
Blvd., Houston, TX 77058, (713) 488-5660, en!. 468. 
May 30-June 1: IEEE MTT-S Internation01 Micmwnve Symposium, 
San Francisco, CA. Contact: Dr. Fenlo tvanck, Hnnis Corp., Fndnon 
Division, 691 Baypon Ave., San Culas, CA 94070, (415) 594-3529. The 
1984 IEEE Micmwave and Millimeter Wave Monolithic Circuits Sym- 
prsium will be held in San Francisco May 29-30 in conjunction with the 
MIT-S meeting. 
June 3-8: 29th Annual Meeting of the Health Physics Soeicly, Hyatt 
Rcgcncy, Ncw Orleans, LA. Contact: %chord Bul*, Jr., HPS, 4720 
Montgomery Lane. Suite 506, Bethesda. MD 20814. (301) 654-3080, 
June 2528: 1984 lntermiionnl IEEEIAP-S Sympo~ium ond Nolionol 
Rndia Scienec Meeting, Wcslin Holel. Boston, MA. Contact: Professor 
Hamld Rnemer, Dept. of Electrical Engineering, Nonheastern Univenity, 
Huntington Avc., Barton, MA 02115. 
June 26-28: 7th Inrrrnolional Symposium and Exhibilion on Elec- 
tmnurgnetic Compofibilily, Wmclaw, Poland. Contact W. Momn, EMC 
Symposium, Box 2141, 51-645 Wmclnw 12, Poland. 
June 26-28: 1984 Inlemnh'onnl Conferanee on Lightning and Sm'c 
Elecbicily, Orlando, FL. Contut: J.J. Fisher, US Naval Air Systems 
Command, PO Box 15036, Arlington, VA 22215, (202) 692-7822. 
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Microwave News invites contributions to From the 
Field, our occasional column feaNring news and 
opinions from the non-ionizing radiation commu- 
nity. Letters fromreaders are also welcome. 

Polish Epidemiological Study 
Links RFIMW Exposures to Cancer 
Polish researchers have identified a tripling of the incidence of cancer 

among military personnel exposed to radiofrequency and microwave 
(RFfMW) radiation as compared to unexposed servicemen. The ob- 
served cancer risk was greatest for the blood-forming organs, the lym- 
phatic tissues and the thyroidgland. 

The study, one of the fust to link cancer to RFIMW radiation in a 
human population, provides independent confirmation of recent animal 
data that indicate that RF/MWradiation may act as a cancerpromoter. 

According to the new Polish results, the odds of developing cancer 
increase with the length of exposure and are greatest for youngebage 
groups. 

In a personal communication to Microwave News. Dr. Stanislaw 
Szmigielski of the Center for Radiobiology and Radioprotection in War- 
saw said that he bad found "a definite increased risk of neoplasms re- 
sulting from occupational exposures to RF/MW radiation for the tested 
population." 

~zmi~ielski  and a large team of collnbollttori spent two years compil- 
ine and malvzine all cancer cases rewned from 1971 to 1980 in the total - * - 
population of career servicemen in the Polish military. They also ascer- 
tained the length of time each patient was exposed to R F M  radiation 
and the location of each type of tumor. This is by far the largest 
epidemiological study of the effects of non-ionizing radiation ever com- 
pleted. 

The exposed population was l i t e d  to those personnel with "sure, 
long-lasting and massive exposures to W/MW radiation," according to 
Szmigielski. Just three percent of the career militmy personnel fit into 
this category but they accounted for about nine percent of the total num- 
berof cancer cases (seeTahle 1). (continuedonp.2J 

FY86 Bioeffects Research: 
ELF Budget Outlook Bleak 

President Reagan's 1986 fiscal year (FY86) budget would wipe out all 
research at the Environmental Protection Agency @PA) on the bioef- 
fects of non-ionizing radiation and would severely reduce the elechic 
fieldeffects program at the Department of Energy (WE).  

Research on power line, or extremely low frequency (ELF), radiation 
would be particularly hard hit by the President's proposal. 

Dr. David Carpenter, director of New York State's Division of Lah- 
oratories and Research, said that he is "very womed about the funding 
situation" and that it is "an impending catastrophe." The public is anx- 
ious about ELF fields, he explained, and even if there is no real risk, 
research is needed to settle the question. 

(continuedonp.3) 



TABLE1 
CANCER INCIDENCE 

(percent) 

Exposed Non-Exposed 

Population Size 3 97 

Cancer Incidence 8.8 91.2 

Polish Cancer Study (continuedfiomp.l/ 

Greatest Risk for the Young Consistent with Guy Study 
Statistical analysis revealed that the relative incidence of The Polish fmdings are consistent with the experimental 

cancer was highest for the youngest age group: 20-29 data presented last summer by Dr. Bin GUY'S research 
year-olds who were exposed to W/MW radiation had a team at the University of Washington in Seattle. Guy re- 
550 percent greater chance of getting cancer than those in ported a generalized increase in tumors among rats ex- 
the same age who were not exposed. Cancer risks for the poxd to radar-rype radiation, with the endocrine system 
exposed decreased age but were statisti- particularly vulnerable to pulsed microwave radiation (see 
cally significant for all age groups, especially for those MWN, Jul~IA~gust  1984 and story on p.4). In addition, 
under 50. last October Dr. Ruey Liin of the Maryland Department of 

Breaking down the cancer data by the location of the Health and Mental Hygiene reported a link between expo- 
tumor indicated that the blood-forming organs and lympha- S U E  to electromagnetic fields and the incidence of brain 
tic tissue were the most likely to develop cancer. Those tumorsamongworkers(seMWN, Oct0ber1984). 
soldiers exposed to RFIMW radiation had a 6.7 times Svnigielski told Microwave News that "I am very sur- 
greater chance of contracting these types of tumors than prised with the results we obtained," adding that the ob- 
those in the control group. The thymid was the next most served differences were much greater than he had sus- 
vulnerable, with a4.3 risk factor (see Table 2). pected at the beginning of the study. He concluded: "There 

Overall, servicemen who worked with W / m  radiation is an urgent need to repeat this study, using another wen- 
were 3.1 times more likely to get cancer than those in other definedandwell-controuedpo~ulation." 
military occupations -significant at the 0.01 level (see Internationally known for his studies on the effects of 
Table 3). Sunigietski7s research team also found a "high W/MW radiation on the immune system, Szmigielski was 

between the chance of developing cancer a member of the editorial board of Bioelectromagnetics 
the number of years of exposure. fmm 1980-1983. He has previously reported a synergy in 

Interestingly, the exposed and non-exposed servicemen the carcinogenic action of benzopyrene when coupled with 
had essentially the same rate of lung cancer, the most exposure to 2450 MHz microwaves (see MWN,  May 
common type of cancer in the Polish military. 1981). Szmigielski can be contacted at the Center for 

The research team is planning to present their results at a Radiobiology and Radioprotection, 128 Szasemw, 00-909 
symposium later this year. Warsaw, Poland. 8 

TABLE 2 
TUMORRISK FACTORS 
(Exposed v Non-Exposed) 

n m o r  Type Risk Factor 
Esophageal & Stomach 3.2 

Skin (including melanoma) 3.1 

Thyroid 4.3 
Blood-Fonning Organs & Lymphatic lissue 6.7 

TABLE 3 
INCIDENCE OF ALL TUMORS 

(per100,000subjects per year) 
Whole 

AgeGmup Population Exposed Non-Exposed Chi-square P RiskFactor 

20-29 9.2 44.2 8.0 15.49 < 0.01 5.5 

30-39 19.4 81.7 17.2 25.86 < 0.01 4.7 

40-49 90.4 348.8 82.9 63.06 < 0.01 4.2 
a 

50-59 364.7 558.6 353.4 6.74 < 0.05 1.6 - - - - - - 
Total 68.2 192.2 64.2 79.11 < 0.01 3.1 
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F Y86 Budget continuedfromp.1) 

The New York State Power Line Project has been a 
major source of funds for ELF bioeffects research for the 
last few years. Carpenter said that his program bas enough 
money to complete on-going projects but is otherwise "es- 
sentially broke" with "no realistic possibility for more 
funds. " 

The other major source of ELF research funds is the 
Electric Power Research Institute (EPRI), which is snp- 
ported by member utilities. Dr. Robert Patterson of EPRI's 
Environment Assessment Department said that this year's 
fundimg level would be about the same as last year, $1.5 
million. He added that there are no plans to increase the 
resekh effort in light of the federal cuts. 

Dan Van Atta, EPRI's manager of public information, 
said that the electric field effects program is "not a high 
priority" at this time, compared with other research areas 
such as acid rain. 

Dr. Michael Marron of the Office of Naval Research 
voiced concern about the cutbacks in both ELF and 
radiofrequency and microwave (RFIMW) radiation re- 
search. In a telephone interview, Marron said, "I'm dis- 
turbed that civilian agencies nre not more concerned a b u t  
the bioeffects of non-ionizing radiation." He added that 
the perception that the problem is solved is "a long way 
from the truth. " 

M m n  said that there was no basic research going on in 
any part of the Department of Defense on ELF. The Naval 
Aerospace Medical Research Lab had been doing studies, 
but these ended in this year's (FY85) budget (see MWN, 
September 1984). Some research is continuing on specific 
projects, like the Navy's ELF submarine communication 
system, but this is not considered tobe basic research. 

Zeroed Out at EPA 

The non-ionizing radiation group at the Health Effects 
Research Laboratory in North Carolina will be dissolved 
next October 1, at the s tat  of N 8 6 ,  unless Congress in- 
tervenes and restores at least some of the cut funding. 

Few EPA staffers would tak on the record about the 
budget, but informed sources told Microwave News that 
the Office of Management and Budget (OMB) had elimi- 
nated the request for non-ionizing radiation research in 
EPA's budget. Apparently, EPA ofticials did not contest 
this decision, and many observers believe the program is 
doomed without agency support. 

These cuts come at an awkward time. EPA recently ini- 
tiated a program on ELF bioeffects under orders from 
Congress, following a similar proposal two years ago to 
close down the EPA research program (see M W N ,  
JannarylFebmary 1983). In restoring fonds, the House 
ComrqjtJee on Science and Technology specifically di- 
rected EPA to look into the health impacts of power lines 
(see MWN, June 1983). 

EPA research on higher frequency radiation would also 
be hurt. For instance, the agency was planning to begin a 
major lifespan study of rats exposed to 500 MHz radiation 
later this year. One objective of that study would have 
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been to investigate the findings reported by the University 
of Washington (see story on p.4 and MWN, JulyIAugnst 
1984). 

The EPA non-ionizing radiation research budget for 
FY85 was about $2 million, approximately evenly divided 
between extra- andintra-mural projects. 

Dr. Richard Phillips, who took charge of the non- 
ionizing radiation program only a few months ago after 
leaving BatteUe Pacific Northwest Labs, said in a tele- 
phone interview that he was surprised by the cuts but 
would not comment until he knew more about them. 

A further complication arose after the President an- 
nounced his budget: Joseph Cannon, EPA assistant admin- 
istrator fot air and radiation, resigned to practice law in 
Washington, DC. Cannon was responsible for the devel- 
opment of non-ionizing radiation standards and could have 
argued that EPA needed continued research to complete 
that mission. Indeed, there are rumors circulating in Wash- 
ington that EPA might close down the Office of Radiation 
Programs and farm out its duties to other parts of EPA or 
transfer the responsibilities to other federal agencies like 
the Nuclear Regulatory Commission. 

ELF and EMP Research at DOE 
Ken IUein, acting director of DOE'S Electric Energy 

Systems Division, which sponsors research on power line 
health effects and on electromagnetic pulse (EMP) im- 
pacts, reports that his budget would be cut in ha)f com- 
pared toFY85- $IO.Omillion, dowufrom$20.7million. 

The electric field effects work would be reduced from 
$4.7 million to $3.0 million under the President's pro- 
posal. EMF' research would be cut from $3.0 million to 
$1.8 million. 

In his FY85 budget proposal, Reagan had requested 
$3.7 million for electric field effects research, but Con- 
gress later added $1 million. 

While the new budget is being considered by Congress, 
the Energy Engineering Board at the National Academy of 
Sciences will conduct its own review. Fred March, the 
board's staff officer, is arranging a workshop for April 
24-26 to review the DOE program. Among those invited to 
present papers on electromagnetic effects are Drs. Don 
Jnstesen, Richard Phillips and Tom Tenforde. The work- 
shop will be closed to the public, though March said that 
the ha rd  may later publish theproceedings. 

FDA and NlEHS 
At the Food and Drag Administration's (FDA) Center 

for Devices and Radiological Health, Dr. Mays Swicord 
said that the budget for his Electromagnetics Branch is stiu 
uncertain, though he expects his N 8 6  program to be com- 
parable to that in FY85. - 

Similarly, Dr. Don McRee, who heads the Non-Ionizing 
Radiation Working Groun at the National Institute of Envi- 
ronmental ~ealth-sciences (NIEHS), said that his FY86 
budget would be about the same as last year. In FY85, the 
NIEHS budget was $485,000. Swicord's and McRee's 
combined research budgets are less than $1 million. @ 
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HIGHLIGHTS 
Guy Study: New Tumors Found, 
Replication Affempt Unlikely 

Researchers at the University of Washington in Seattle 
have identified two new primary tumors among rats chron- 
ically exposed to microwave radiation and one new tumor 
among the control group. The new finding adds further 
support to the well-publicized results from Professor Bill 
Guy's Bioelectromagnetics Research Lab that pulsed 
microwaves may act as a cancer promoter in experimental 
animals (see MWN, July/August 1984). At this time, there 

a r e  no indications that areplication study will be funded. 
The revised total tumor count is 18 to 5, exposed to con- 

trols. The two new malignancies among the exposed rats 
were in the endocrine system, increasing the incidence of 
this type of tumor from seven to nine as compared to only 
two among the contmls. 

"The corrected Guy results in no way diminish the reli- 
ability of the original findings, in fact their statistical signi- 
ficance is increased," according to Dr. Don Justesen of the 
VA Hospital in Kansas City, MO, who has been closely 
following developments related to the University of Wash- 
ington study. 

Professor Guy, the principal investigator on the $4.5 
million study funded by the U.S. Air Force, said that he 
knows of no plans to replicate his experiment or to further 
investigate the statistically significant increase in tumors 
among the exposed rats. "We're assuming we are not re- 
plicating," Guy told Microwave News in a telephone 
interview. 

Guy said that he was uncomfortable about leaving the 
study as it is: "There are unresolved issues and I feel un- 
easy about them." 

The Air Force has refused to comment on the new re- 
sults or on the l i e l i d  of fundmg for a replication study. 
Numerous phone calls over a two-month period to John 
Mitchell, chief of radiation physics at the School of Aeros- 
pace Medicine at Brooks Air Force Base in San Antonio, 
TX, and to Dr. Jerome Krupp, the project officer for the 
Guy study, were not returned. 

A spokeswoman for Air Force Surgeon General Max 
Bralliar said that be was aware of the University of Wash- 
ington study hut would not comment until the final report 
had been received and evaluated. 

Guy and co-workers exposed 100 male rats to 0.48 
mW/cm2 of 2450 MHz,  8 Hz amplitude modulated pulsed 
microwaves (10 microsecond pulses, 800 pulses per sec- 
ond) for 21 hours a day for up to 25 months. The rats 
received a maximum average specific absorption rate of 
0.4 WIKg. One hundred rats served as controls. 

Guy explained that the three new tumors were identified 
when members of his research group reviewed the experi- 
mental data and found a number of metastatic tumors that 
were not associated with any primary tumors. On re- 
analyzingthe slides, themissing tumors were located. 

He added that the previously reported finding of an in- 
crease in adrenal weight among the exposed rats was a 

direct result of the mass of the adrenal tumors and was no 
longer significant in itself. 

Some time ago, the Air Force asked Guy's group to look 
into one positive result that was found halfway through the 
study: after 13 months, the exposed animals bad a 
significant increase in splenic B and T cells as compared to 
controls. After 25 months, no dierence was detected. 

Guy reports that the replication of this part of the exper- 
iment did not support the original fmding but did turn up 
abnormal concentrations of B lymphocytes in the bone 
marmw. These results will be reported at next June's 
Bioelectromagnetics Society meeting in San Francisco. 

The Air Force has now issued seven volumes of the final 
report on the Guy study. Still to come is Volume 8, which 
contains the tumor data that researchers are waiting for. A 
complete list of the tumors identified by the Guy team ap- 
pears in "From the Field" on p.7. Guy has sent the final 
manuscript of Volume 8 to Brooks and expects it to be 
published soon. A final summary volume will be com- 
pleted in March, Guy said. 

For a copy of Guy's reports, write to Jerome b p p ,  
USAF School of Aerospace Medicine, Brooks AFB, TX 
78235. 

NBS Asked To Set Up 
Program for EMC Testing 

Five companies have asked the National Bureau of 
Standards (NBS) to establish a laboratory accreditation 
program (LAP) for electmmagnetic compatibility (EMC) 
and telecommunications testing. If the LAP is approved, it 
would become part of NBS's National Voluntary Labora- 
tory Accreditation Program (NVLAP). 

Walter Poggi, president of Retlif Testing Laboratories in 
Ronkonkoma, NY, urged NBS to set up the LAP in order 
"to better control the quality of electromagnetic compati- 
bility testing laboratories in this country and to help to 
promote better acceptance of U.S. generated test data 
overseas." (The complete text of Poggi's letter appears on 
p.6.) 

In his January 23 letter, Poggi wrote that the "lack of a 
national accreditation program has seriously huit laborato- 
ries. " Without some type of program, he explained, "it is 
going to continue to be difficult to have U.S. generated 
data accepted by foreign government agencies. " 

In a telephone interview with Microwave News, Poggi 
cited examples of the problems faced by U.S. labs: For 
testing to be acceptable in Canada, a lab must have a 
licensed Canadian engineer on staff. In Japan, rules can 
force a lab to disclose technical and financial data. These 
are trade barriers, Poggi said, making it nearly impossible 
for small manufacturers to enter foreign markets. 

The U.S. has an open door policy, Poggi said, so Amer- 
ican labs need a LAP to ensure an "equitable and effi- 
cient" system. 

Joining Retlif in the letter to NBS were: Met Electrical 
Testing Co., Inc., of Baltimore, MD; Hyak Laboratories, 
Inc., of Springfield, Vk, Timco Engineering, Inc., of 
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Miami, n; and Emaco, Inc., of San Diego, CA. All five 
companies are members of the American Council of Inde- 
peudeutlabaratories. 

NBS has invited comments on the need for the LAP. 
Submissions should be sent to the Director, Office of 
Product Standards Policy, NBS, ADMIN A 603, Gaith- 
ershurg, MD 20899 before April 9. For further informa- 
tion, contactNBS's PeterUnger at (301) 921-3431. 

Operator Exposures to 
Induction Heaters 

The majority of induction heaters expose operators to 
magnetic fields above 2.3 Alm, the plane-wave equivalent 
of greater than 200 mW/cm2, according to a recent Cana- 
dian survey. Officials at the Radiation Protection Bureau in 
Ottawa believe that the high intensity of these stny fields 
may pose apoteutialhealth hazard. 

Dr. Maria Stuchly and David Lecuyer measured the 
magnetic fields near 76 induction heaters operating at fre- 
quencies from 180 Hz to 27 MHz and with output powers 
often exceeding 100 kilowatts -two were over one 
megawatt. 

More than 55 percent of the heaters caused maximum 
worker exposures of more than 2.3 Alm, the highest field 
intensity that could be measured with the available equip- 
ment. Averaged over a 6-minute period to allow for the 
unit's on-off cycle, operator exposures exceeded 2.3 Alm 
for 38 percent of the units. Nearly 60 percent exceeded 1.6 
Alm, the plane-wave equivalent of approximately 100 
mW/cm2. (Note that the operators are in the near field, so 
the concept ofpower density does not strictly apply.) 

In general, the lower the operating frequency, the higher 
the power output, which results in larger stray fields. For 
low frequency heaters, Stuchly and Lecuyer found that the 
intensities can be very high, up to 1000 Alm. These results 
are in line with those from surveys conducted in the early 
1980s in Poland and Sweden. 

A limited number of elechic field measurements were 
also made. These confumed theoretical predictions that the 
electric fields associated with the heaters were much 
weakerthan the magnetic fields. 

Induction heaters have a wide range of applications in 
processing metals, such as hardening, welding, melting 
and sealing. In their on-off cycle, the units are on for 2 to 
GO seconds and then off, so that the metal target can be 
replaced. Operators generally stand one meter or less from 
the heater's energized coil. 

Stuchly presented these results in a poster paper at the 
July 1984 Annual Meeting of the Bioelectromagnetics So- 
ciety in Atlanta, GA, and in an address to the URSI sym- 
posium on the Interaction of Electrotnagr~etic Fields with 
Bioldgical Systems, held in Florence, Italy, last August. 
They will be published in a forthcoming issue of Healtlr 
Physics. 

In Florence, Stuchly pointed out the difficulties in asses- 
sing the health impacts of these fields because of the lack 
of bioeffects research at low frequencies and the absence 

of applicable standards. She concluded by posing the ques- 
tion: "What do these exposure levels mean? Is there a 
risk?" 

In a telephone interview with Microwave News, Stuchly 
said that "a potential health hazard" may exist. Interest- 
ingly, she pointed out that at low frequencies, the fields 
would not violate current Russian and Polish standards. 
Stucbly also noted that the fields produced by the heaters 
are likely to be amplitude modulated at extremely low fre- 
quencies, which may have additional biological conse- 
quences. 

Stuchly said that she has no information on the number 
of Canadian workers exposed to electmmaguetic fields 
from induction heaters, or on the total number of units now 
inoperation. 

SHORT COURSES 
April 22: lbtorisl on Part 15 and Part 68 FCC Regulations, at 
E l e d 8 5 ,  New York. NY. Fee: $170 (TEEE mcmben), $210 (others). 
Contact: IEEE METSAC, 614 Hammond St., Chcstnur Hill, MA 02167, 
(8W) 833-361301(617) 2324193 inMA. 
April 24: FCCNDE Commercial Applicstions, Portland, OR. Fee: 
$295. Contact: EMXX Corp., 6706 Deland Dr., Springfield, VA 22152, 
(703)451-1619, RepealedMay 8: Boston, MA. 
April 29-May 3: Antennas and Arrays: Analysis, Synthesis and A p  
olieations. Washinmn. DC. Fee $920. Contact: Continuine Eneineer- " .  
;ng i3uca;ion. Gcorgr Wah~ngton University (GWU). ~asi~pgl'n. DC 
?W52,(XW)424-9773or (?0?)67661ffiioDC. 
May 1-2: EMP Design & ' k t ,  Orlando, FL. Fee $595. Contact: Greg 
Gore, R&B Enterprises, 20 Clipper Rd., Wcsr Conshohaeken, PA 
19428, (215) 825-1960. Repeated May 6-7: Philadelphia, PA; May 8-9: 
Boston. MA; Junc 12-13: Chicago. IL. 
May 6-10: Radiatim Safety, Evannon, IL. Fee: $895. Contact: Con- 
tinuing Enginering Studies. 28M Technological Instilufe. Norlhweslern 
University, Evanston, IL60201, (312)492-3365. 
May 7-10: Near-Field Antenna Measurement Techniques, Atlanta, 
GA. Fee: $715. Contact: Technology Service Corp., 962 Wayne Ave- 
nue, Suite MX), Silver Spring, MD 20910, (8W) 638-2628 or (301) 
565-297OinMD. 
May 13-17: Adaptive A n t e m  Signal Pmeessiog for Interfemxe Re- 
jestion, Los Angeles, CA. Fee $945. Contact: UCLA Exlension, Dcpt. 
of Engineering & Science, 10995 Le Conlc Avc., Rm 637, Los 
Angelcs, CA90024, (213) 825-1047, 
May 14-15: Grounding, Bonding & Shielding, Philadelphin, PA. Fee: 
$545. Contact: R&B. see May 1 nbove. Repeated May 16-17: Boston, 
MA, June 16-19: Chicago, IL. 
May 14-16: Military Uses of High Frequency Spectrum, Washington. 
DC area. Fee: $360-510. (Classified U.S. Secret) Contact: h c d  
Forces Communications & Eleemnics AsmiatianlRofessionol Devel- 
opment Center, 5641 Burke Centre Parkway, Burke, VA 22015, (800) 
336-4583 or(703)425-8535inVA. 
Mny 2024: MiUltoeter-Wave Endneering and Applications, Wasil- 
ington. DC. Fee: 5835. Cuntacf: GWU, seeApnl29above. 
May 21-23: Digital Design for IolerIerenee Spedfiestioiaos, Clcvnvnfer 
Beach, FL. Fee: $800. Contact: ME. Jean Whitney, TKC, 86G9 66th 
SmtN. ,  Pinellas Park, FL33565, (813)5&2594. 
June 10-14: EPRI High Vollage Transmission Line Design Seminnr, 
Lenan, MA. Fee: $150 WRI members); $1150 (others). Contact: L.D. 
Anzivino, HVTRF (Mail Code H63). GE, 100 Woodlawn Ave., 
Pillsfield, MA01201. (413) 494-3320. 
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FROM THE FIELD 
Retlif's Request for an EMC LAP 

Reprinred below is the complete text of Walter Poggi's Iener to 
the Natioml Bureau of Sfar~dards (NBSJ requesling fhe estab- 
lishntent of a laboratory accredilafion program (LAP) for elec- 
tromagnetic compatibility (EMC) and relecommunication. test- 
ing Poggi is president of Rellif. Inc., an independent testing lab. 
Seestoryonp.4. 

January 23,1985 

Office of the Director 
National Bureau of Standards 
ADMIN A1134 
Gaithersburg, MD 20899 
Sir. 

I, Walter A. Poggi, representing Retlif, Inc. Testing Laborato- 
ries and authorized in the matter to represent Met Electrical Test- 
ing Company, Inc., Hyak Laboratories, Inc., T~mco Engineering, 
Inc.. and Emacu. Inc.. hercbv request [he development uf a Lab- 
oratory ~ccredittitiou &gram (Ih) under the National Volun- 
tary Laboratory Accreditation Program (NVLAP) of the National 
Bureau of Standards (NBS) in the Test Teclrnology: Electronics, 
covering the Test Disciplines: Electromagnetic Compatibility 
(Military Standards), Electromagnetic Compatibility (FCC Stan- 
dards) and Telecommunicatious Testing (FCC Standards). It is 
our desire that this LAP will cover testing services provided 
under military standard MILSTD-461 and Federal Communica- 
tionsCommissionStandardsPart2,Part 15, Part 18 andPart68. 

In an effort to better define the areas covered and to present a 
logical breakdown of the areas, we have attached for your review 
(Appendix A) oursuggestedoutline forsuch a LAP. 

It is the opinion of the gmup that a LAP is required in this area 
to better contrul the quality of electromagnetic compatibility test- 
ing laboratories in this country and to help to promote better ac- 
ceptance of U.S. generated test data overseas. As I am sure you 
are aware, at this time there is not a national accreditation pro- 
grnm in this country covering this type of laboratory. Although 
many laboratories in this area are listed or recognized by the FCC 
this does not represent an appmval by the FCC and certainly does 
not attest to the quality of the measurements and procedures used 
by such laboratories. This lack of national accreditation pmgram 
has seriously hurt laboratories such as ours in international mat- 
ters. It is now evident that without some type of an accreditation 
prognm it is going to continue to be difficult to have U.S. gener- 
ated test data accepted by foreign government agencies. This is 
most evident at this time in reeards to the acceptance of tele- 
communicatiun cquipmcnt manuiacturrd in thc co;ntry by Japan. 
Withuut acceptable U.S. ecncratcd lest data the ability to expon 
to Japan becomes a diffi$lt problem mandating testing of U.S. 
manufactured products in Japan. This situation certainly will 
force most small to mid size manufacmring companies out of llle 
Japancsc mzetplace because of cost and logistics. We can see 
the type of probiems occurring with most ~uiopean countries as 
well. Unfortunately most, if not all, foreign marketplaces are 
nowhere near as open as ours and we therefore must have such 
items as laboratory accreditation programs in place so that we 
have viable and reputable tools to use in international negotia- 
tionsregarding testing ofpmducts. 

We assume that additional independent as well as in-house 
laboratories wiU avail themselves of this LAP. Obviously, our 

group as listed above would immediately be involved and we 
would estimate that an additional 10 to 15 laboratories may take 
part. As far as the users of such laboratories, we would feel that 
each laboratory should, on the average, maintain a customer file 
of approximately 300 customers evenly divided between military 
and commercial work. Certainly we would look fonvard to being 
involved and suppolting the development of this LAP. This sup- 
port would be in the form of both personnel and funding. How- 
ever, we would feel that it would be unfair for the laboratories 
alone to fund such a pmgram which will aid manufacturers and 
even governmental agencies when it comes to international trade. 
We would hope that the funding required would be so as to not 
be overbearina for the involvement of indeoendent laboratories - 
which forthe most part canbeclassified as small business. 

We look fonvard to vour timelv action on this reouest and cer- 
tainly stand ready tobeof assistanceto youiuany way wecan. 
Very Truly YOUIS, Walter A. Poggi 

President 
Retlif,Inc. 

Appendix A 

0 Test Technology: Electronics. 

Tesr Dirciplines: Elcctmmagnetic Compatibility (FCC S t n -  
dads), Elecvo~nagnetic Compatibility (Military Stmditrds). Tele- 
con~munications (FCC Standards). 

General Requirements: (A) Company History; (B) Staffing; (C) 
Instrumentation FCC/CISPR: - Mil-spec: -; (D)' Applicable 
Documents (Calibration and QC Manuals); (E) General Labora- 
tory Practices; (F) Facility Layout (Including FCC Listed Outdoor 
Site). 

Electroma~netic Comoaribiiim (FCC Standards) Reouirements: 
Line conduited ~ m i s i o n :  20.k-10 H z ,  10 kjIz-fi0 kHz, 150 
Wz-30 MHz. 30 MHz-200MHz; 
Radiated Enissiuns: 20 Hz-I0 kHz. 10 kHz-150 kHz. 150 kHz-30 
MHz. 30 MHL-I000 MHz. 1 GHz400GHz; 
AntennaConductedEmissions: 10MIz-18 GHz; 
Frequency Stability (Temperature): 10 kHz4 GHz, 1 GHz-18 
GHz; 
Frequency Stability (Voltage): 10 Wz- l  GHz, 1 GHz-18 GHz, 
Occupied Bandwidth, 
Modulation Characteristics; 
Power Output. 

0 Elecrromognefic Comparibilify (Military) Requirements: Line 
Conducted Emissions: MILSTD-461 A and B all notices; 
Line Conducted Susceptibility: MIL-STD-461 A and B all 
notices; 
RadiatedEmissions: MILSTD-461 A and B alluotices: 
Radiatcd Susceptibility: MIL-STD-161 A and B all notices: 
High lmvcl Radiatcd Susceptibility: 200 Vim, 10kHz-10 GHz 
0 Telecormrunications (FCC Standards) Requirements: Envimn- 
mentalSimulation; 
Leakage Currcnt Limitations; 
Hnwdous Voltage Limitations; 
Signal Power Limitations; 
Longitudinal Balance Limitations; 
On LwkImpedance Limitations; 
BillingProtection. 
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CONFERENCES 
Primary Malignant Tumors 

Among University of Washington Rats 

ToThe Editor: 
Here is a breakdown of the primary neoplastic lesions in our 

AirForcerats, diagnosed by Dr. Larry Kunz. 

Sincerely yours, 

C.K. Chou, Ph.D. 
Research Associate Professor 
Bioclectmmagnetics Research Labomtory 
University of Washington 
Seattle, WA98195 

Primary Malignant lkmors in Animals 

Exposed 
Animal Tissue Lesion 
A14 thymid c-cell carcinoma 
B06 lymph node myelomonocytic leukemia 
B14 thymid c-cellcarcinoma 
B19 urinlbladder transitional cell carcinoma 
C11 adrenal cortical carcinoma 
Dl5 subcutaneous tissue fibmsarcoma 
El0 adrenal cortical carcinoma 
El4 skin basalcell carcinoma 
El9 pituitary carcinoma 
GO5 bloodvessel hemangiosarcoma 
GO6 pituitary carcinoma 
GI1 peritonium lipasarcoma 
HO1 adrenal cortical carcinoma 
H05 thymus lymphocytic lymphoma 
HI0 stomach squamous cell carcinoma 
HI5 thymus myelomonocyticleukernia 
105 bonemarrow malignant lymphoma 
111 skin auditory sebaceousgland 

squamous carcinoma 

Sham Exposed 
B09 liver carcinoma 
B12 cervical lymph node lymphocyticlympboma 
C12 lymphnode myelomonocytic leukemia 
GO4 adrenal carcinoma 
HI2 thymus malignanttymphoma 
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April 9-11: Elcetricsl O v c r s l m  Erpodtion, Hyncs Audilnriurn. Bar- 
ton, MA. ConL?ct:EOE, 25MN TminmiTrail. Nokomis.FL33555. 
April 14-17: 63rd Annual Convention of the Natianal M a t i o n  of 
Bmadeasters, Las Vegas, NV. Cantact: NAB, 1771 N Streel, NW, 
Washington, DC2W36, (202) 293-3570. 
April 16-17: 8th International Cdhqnium on the Prevention d Oc- 
cupational Risks due lo Ektricity, Londno, UK. Contact: Infemn- 
tional Fire Security & Safety Exhibitions & Conferences Ltd.. Caven- 
dish House, IN134 Cleveland St., London W1P 5DN, UK, (01) 387- 
5050. 
April 16-19: 4th International Conference an Antennas and Pmpaga- 
tion (ICAP 85), Coventry, UK. Contact: instilution of Electrical En- 
w n  (IEE), Savoy Place, London WC2R OBL, UK. (01) 240-1871. 
cxt. 222. 
April 17-19: 3rd International Conference w Developments in Power 
SystemProtection, London, UK. ContacC IEE, ¤.%April 16above. 
April 22-24: 47th Annnal American Power Conference, Pnlmer 
House, Chicago, IL. Contnct: Illinois Instilntc of Technology, IIT Cen- 
ter, Chicago. IL¤¤h5I6. 
April 24-27: 3rd European Workshop on NMR in Medicine, 
Copenhagen. Denmark. Contact: Dr. S.B. Petersen, Dept. of Neumlogy 
2082, Slate University Hospital, Rigshopitalet, Blegdomsveg 9, DK 
21WCapenhagcnO. Denmark. 
April 29-May 2: 23rd International Magnetics Conference, 
Radissan-St. Paul Hotel, St. Paul. MN. Contact: R.O. McCary, GE, 
Co'p,rateR&D, Scheoeetldy,NY12345, (518) 385-5436. 
April 30-May 4: International Conference an w e t i c  Resonance in 
Cancer, Banff, Albertn, Canada. Contact: MIS. H.D. Milligan, Division 
of Continuing Medical Education, 12-103 Clinical Sci-r Bldg., Uni- 
versityof Alberta, Edmonton, AlbertnTffi 2G3, Canada. 
May 4-7: 5th Annual Meeting of the North American Hyperthenula 
Gmup, Biltmore Hotel, Los Angeles, CA. Contact: NAHG, 925 
Chcslnut St., Philadelphia, PA 19107, (215) 574-3153. Held in conjunc- 
tionwilhkRRadtioionRcsearchSocicty Meering. 
Mav 5-9: 33rd Annnal Meetine of the Radialinn Research Sociehi. 
m ilk arc Hotel. Los Angeler, :A. Coolxl: RRS, 925 Chestnut s;; 
Philzdclphin, PA 19107, (215) 574-3153. 
May 6-9: IEEE 1985 International Radar Conference, Washinglon, 
DC. Contact: J.Q. Adams, ITFGilfillan, MIS 45, 7821 Orion Avc., PO 
Box7713, VanNuys, CA914G9, (818)988-2MX),ent. 6903. 
May 6-10: 2nd Annual Magnetic Resonance Imagiog 1985: National 
Sympmium, MGM Grand, Las Vcgas, NV. Contact: Educational Sym- 
posia, PO Box 17241,Tampa,FL33682, (813) 879-8765. 
May 14-16: 3rd Tranrmirslon & Diiribntion Expo, O'Hm Expo 
Center, Chicago, IL. Contact: Conference Management Corp., 17 Wash- 
ingtonSt.. POBox4990,Norwulk, CT06856. 
May 14-16: lkst & Measurement World Expo, Convention Center, 
Sun Joa,  CA. Contact: Meg Bowen, T&M Expo, 215 Brightan Ave., 
Boston, M.402134, (617) 254-1445. 
May 14-17: Is1 Annual Meeting of the Eklmmngnetk Energy Policy 
Alliance, Hold Intemntinental, San Uiego. CA. Conm: Kichud EL- 
fcll. EEPA, 18WM St.,NW. Wnshinpon, DC2W36, (202)452.1070. 
May 19-23: 17th Annual Meeting of the Conference of Radiation 
Control Pmgram Directors, Milwaukee, WI. Contact: CRCPD, 71 
FounlainPlace, F d o r t ,  KY 40601, (502)227-2543. 
May 20-24: 8th International Conference on Electricity Distribution, 
Brighton, UK. Contact: IEE, see April 16above. 
May 26-31: 30th Annual Meeting of the Iienlth Physicr Society, 
Chicago, IL. Conlacc HPS, Suite 3W. 1340 Old Chain Bridge Rd., 
McLean. VA22101. (703) 790-1745. 
lunc 46: 1985 IEEE MTF-S International Microwave Syinposlum, 
St. Louis, MO. Cootncc John Bogdanor, McDonnell Aircmft, Dept. 
313, St. Louis, MO63166,(314)232-3936. 
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UPDATES 
BIOLOGICAL EFFECTS 

Lightning Injuries ... Doctors at the Army Institute of Sur- 
gical Research's Bum Center at Foa Sam Houston, TX, 
have been studying injuries caused by lightning. Writing in 
the January 11 Journal of the American Medical Associa- 
tion (JAMA), they present five case studies of patients 
who survived lightning strikes. The degree of inju~y de- 
pended on the power, duration, sites of entry and exit of 
the lightning bolt and the position and grounding of the 
victim. Of the five, two showed signs of cardiac ahnor- 
malities -including one who also suffered ear damage 
(bilateral perforated tympanic membranes). Another pa- 
tient developed peripheral neuropathy. In some lightning 
injuries, cataracts can develop over time: as of 1972, there 
were 90 examples in the literature. For the five cases re- 
ported in JAMA, the doctors observed no "visual abem- 
tions," though they note that cataracts could have devel- 
oped after the patients left the hospital. 
Resources...In a letter published in the December 8 issue 
of the British medical journal, Loncet, J.A. Bonnell of the 
Central Electricity Generating Board (CEGB) in London 
presents preliminary results of a health survey of workers 
exposed to 50 Hz power line electric fields. According to 
Bornell, the study did not identify any ill effects. A paper 
describing the findings will be published in the British 
Jounul of Industrial Medicine.. . . Dr. Stuart Lindsay, a 
physicist at Arizona State University in Tempe, has won a 
two-year, $66,811 contract from EPA to investigate oh- 
served resonances in DNA at 600 MHz. Lindsay will try to 
determine possible molecular bases for the effect, using a 
multipassed vernier tandem interferometer. This work 
should complement that being done by the University of 
Maryland, FDA and NCI in testing the theories of Dr. Earl 
Prohofsky of Purdue University (see MWN, May and No- 
vember 1984). There are still skeptics who do not believe 
that this work will lead to a better understanding of the 
interaction of microwaves with living systems. For in- 
stance, Dr. Kenneth Foster of the University of Pennsyl- 
vania in Philadelphia is convinced that the observed DNA 
resonances are at best "a startling spectroscopic finding 
about the behavior of DNA in solution," rather than a pos- 
sible mechanism for hioeffects of low-level microwaves. 
In a letter published in the January 26 Science News, Fos- 
ter repeats the well-known argument that the energy of the 
microwaves is much smaller than that of DNA's random 
motion .... M.F. Dipmse and FA. Benson of the University 
of Sheffield's (UK) Department of Electmnic and Electri- 
cal Engineering and A.J. Willis of the university's De- 
partment of Botany have published an extensive review 
paper, "The Effect of Externally Applied Electrostatic 
Fislds, Microwave Radiation and Electric Currents on 
Plants and Other Organisms, with Special Reference to 
Weed Contml," in the April-June 1984 The Botanical Re- 
view. Copies are available from the Scientific Publications 
Office, New York Botanical Garden, Bronx, NY 10458, 
for $10.75 (U.S.), $11.50 (elsewhere), prepaid, postage in- 
cluded. Ask for issue 50(2) .... Dr. Jonathan Chany, for- 

-- - 

merly with Rockefeller University and now at the Institute 
for Basic Research in Developmental Disabilities on Staten 
Island in New York City, has published a 38-page review 
article on the bioeffects of small air ions, such as those 
from high voltage DC power lines, in Environmental Re- 
search, 34, 351, 1984. He concludes that "small air ions 
are likely to have biological effects, that these effects may 
be related to polarity and that where effects occur they are 
likely to be small in magnitude and d i c u l t  to detect reli- 
ably. " 

INTERNATIONAL 
US.-U.S.S.R. Cooperation ... Exchanges between Ameri- 
can and Soviet scientists continue. In March, three Soviet 
researchers will visit Dr. Don McRee's lab at the National 
Institute for Environmental Health Sciences (NIEHS) in 
Research Triangle Park, NC. The following month, McRee 
will head a delegation to Kiev for a meeting with Professor 
Mikhael Shandala at the A.N. Marzeev Research Institute 
of General and Communal Hygiene. Traveling with McRee 
will be Drs. Clifford Mitchell (NIEHS), Jack Monahan 
(FDA), Mays Swicord (FDA), Bill Guy (University of 
Washington), W~lliam Kaune (Battelle) and Don Justesen 
(VA); EPA's Richard Phillips may also go. On the agenda 
in Kiev are a review of the duplicate experiment (see 
MWN, July/August 1982 and June 1983) and the develop 
ment of a research plan for the next two years. NIEHS 
recently released a two-volume report, Proceedings of 
U.S.-U.S.S.R. Workhop on Nervous System Eflects of 
Electromagnetic Waves, which was held in Research 
Triangle Park in May 1982. Volume 1 includes a review of 
the U.S. and U.S.S.R. literature (for exposure in the 0-300 
GHz frequency range) by Dr. Richard Lovely and Profes- 
sor Sbandala and co-authors, respectively. Volume 2 in- 
cludes 14 papers by researchers from both countries and 
the protocol for the duplicate experiment (see MWN, 
July/August 1982 and October 1983.) A limited number of 
copies are available free from McRee, NIEHS, PO Box 
12233, Research Triangle Park, NC 27709. 

German Exposure Standard ... West Germany has set its 
own exposure standard for the frequency range 10 kHz- 
3000 GHz. The standard applies to workers and the gen- 
eral public. Dr. Tom Rozzell of the Office of Naval Re- 
search outlines the standard in the December 1984lJanuary 
1985 issue of the Bioelectromagnetics Sociery (BEMS) 
Newsletter. The following average values are set for six- 
minute or greater exposures (f = frequency in MHz). 10 
kHz30 kHz: 2,000 V/m @-field), 500 A/m (H-field); 30 
kHz-2 MHz: 1,500 V/m (E), 7.Slf A/m (H); 2 MHz-30 
MHz: 30Wf V/m Q, 7.5If A/m (H); 30 MHz-3 GHz: 100 
Vlm (E), 0.25 A/m (H) or an average power density of 2.5 
mW/cmz; 3 GHz-12 GHz: lOO(fl3000) V/m @), 0.25(f/ 
3 0 0 0 ) ~ ~  A/m (H), or an average power density of 2.5(ff 
3000) mW/cm2; 12-3000 GHz: 200 V/m (E), 0.5 A/m (H), 
or an average power density of 10 mW/cmz. The standard 
(DIN 57 848, Teil (Part) 2 or VDE 0848 Teil 2) was 
adopted in July 1984. For a copy of the BEMS newsletter, 
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send $1.50 and a self-addressed, stamped envelope to 
BEMS Newsletter, PO Box 3651, Arlington, VA 22203. 
For more information, contact: Dr. J.G. Bernhardt, Institut 
fur Strahlenhygiene des Bundesgesundheitsamtes, In- 
golstadter Landstrasse 1, 8042 Neuherberg, West Ger- 
many. 

MEASUREMENT 
New from NBS ... Researchers at the National Bureau of 
Standards have been busy. Here is a list of some of their 
recent papers and reports and how to get them: e "Calibra- 
tion of Flat M) Hz Hectric Field Probes" by Martin Misa- 
kian appears in Bioelectromagnetics, 5, 447, 1984. 
e "Multiple-Source, Multiple-Frequency Error of an Elec- 
tric Field Meter" by Dm. J. Randa and M. Kanda has been 
published in IEEE Transactions on Antennas and Propa- 
gatiorr, 33, 2, 1985. 0 "An Electromagnetic Near-Field 
Sensor for Simultaneous Electric and Magnetic Field Mea- 
surements" by Kanda is in IEEE Transactions on Elec- 
tromagnetic Compatibility. 26. 102, 1984. e Theory of 
Near-Field Phased Arrays for Electromagnetic Suscepti- 
bility Testing by David Hill, Technical Note 1072. Order 
No. 003-003-02559-3, $4.50, prepaid, from U.S. Gov- 
ernment Printing Office (GPO), Washington, DC 20402. 

An Error Analysis for the Use of Presently Available 
Lunar Radio Flux Data in Braadbeam Antenna-System 
Measurements by Wdliam Daywitt, Technical Note 1073. 
Order No. 003-003-2555-1, $2.00, prepaid, from GPO. 
e Building Penetration Project, No. NBSIR 84-3009, by 
J.C. Wyss, W.J. Anson and R.D. On; describes elec- 
tromagnetic propetties of various building materials and a 
computer program that calculates building attenuation in 
the frequency range 10 kHz-10 GHz. The 310-page docu- 
ment is available, prepaid, for $25.00 from the National 
Technical Information Service (NTIS), Springfield, VA 
22161. Order No. PB 85-126001. e Comparisom of Mea- 
sured and Calculated Mutual Coupling in the Near Field 
Between Microwave Antennas by Carl Sh~benrauch and 
Michael Francis, No. NBSIR 84-3010. Order No. PB 85- 
105963, $10.00, prepaid, from NTIS. Metrology for 
Electromagnetic Technology: A Bibliography of NBS Pub- 
lications edited by R.A. Kamper and K.E. Kline, No. 
NBSIR 84-3014. (This volume covers the period between 
1970 and 1983.) Order No. PB 84-112985, $10.00, pre- 
paid, from NTIS. A Preliminary Investigation into Using 
the Sun as a Source for GIT Measurements, No. NBSIR 
84-3015. (Useful for antennas 4-6 meters in diameter, GIT 
is gain-to-system noise temperature.) Available for $7.00, 
prepaid, from NTIS. Order No. PB 85-128148. Single 
copies of the following NBS papers are available from 
Fred McGehan, Division 360.2, NBS, Boulder, CO 80303: 
* ~ & i e  Problems Associated with Interpreting Shielding 
Effectiveness Measurement Results by I?F. Wilson and 
M.T. Ma; and .Preliminary Investigations into Shielding 
Effectiverless Measurement Techniques by J.W. Adams 
and A.R. Ondrejka (discusses five methods for lossy mate- 
rials). 

MEDICAL APPLICATIONS 
Electricity in Medicine ... Margaret Rowbottom, formerly 
with the Wellcome Historical Medical Museum in London, 
UK, and Professor Charles Susskind of the University of 
California, Berkeley, are the authors of Electriciiy and 
Medicine: History of Their Interaction. The 303-page il- 
lustrated volume, complete with extensive footnotes, 
covers a host of treatments, including diathermy. It is 
available for $10.00 (cloth) or $12.50 (paper) from the San 
Francisco Press, Box 6800, San Francisco, CA 94101, 
(415) 524-1000. 
New Hyperthermia Journal ... Taylor & Francis will 
begin publishing the International Journal of Hyperther- 
mia in 1985. The new quarterly, which costs $80.00 in the 
U.S. and 40 pounds in the U.K., will cover biological and 
clinical studies, as well as techniques for delivering heat 
and measuring temperature. Its editors are. Drs. S.B. Field 
(U.K.), G. Hahn (U.S.), J. Overgaard (Denmark) and T. 
Sugahara (Japan). This is the official journal of the North 
American Hyperthermia Group, the European Coaperative 
Hyperthermia Society and the Japanese Hyperthermia So- 
ciety. For subscriptions or sample copies, contact Taylor & 
Francis, Inc., 242 Cherry St., Philadelphia, PA 19106, 
(215) 238-0939. 
-- 

MEETINGS 
Bologna Meeting ... The Office of Naval Research (ONR) 
is sponsoring a "mini-symposium" on the influence of 
electromagnetic fields on organized biological structures, 
such as membranes, at the 8th International Symposium on 
Bioelectrochemistry and Bioenergetics, which will be held 
in Bologna, Italy, June 24-29. The Bologna meeting is 
being sponsored by the Bioelectrochemical Society 
(BECS) and the Italian Group of Bioenergetics. The 
Bioelectromagnetics Society (BEMS) is helping arrange 
the mini-symposium - which should allow for discussions 
among BECS and BEMS members. For more information 
about the mini-symposium, contact Dr. Tom Rozzell, ONR 
London, Box 39, FPO, NY 09510; and for the main sym- 
posium, contact Dr. C. Bonfiglioli, d o  Institute of Botany, 
ViaIrnerio 42,40126Bologna, Italy, (051) 234276. 
T&D Expo ... The 3rd Transmission and Distribution Expo 
will be held at the O'Hare Expo Center in Chicago, May 
1 4 6 .  Among the scheduled seminars are "Lightning Pro- 
tection of Dishibution Lines and Equipment," "Locating 
Radio and TV Interference," "Transmission Siting and the 
Regulatory Agency" and "Future Role of HVDC." See 
Conference Calendar fordetails on whom to contact. 
URSI ... The next General Assembly of the International 
Union of Radio Science (URSI), its 22nd meeting, will be 
in Tel Aviv, Israel, August 24-September 4, 1987.. . .URSI 
has released a Review of Radio Science 1981-1983, which 
was prepared for the participants at last year's assembly, 
held in Florence, Italy, in September. The summary pa- 
pers, with a huge number of accompanying references, 
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UPDATES 
cover a wide range of subjects, including EMI, bioeffects, 
metrology, propagation, remote sensing, etc. The volume, 
edited by S.A. Bowhill of the University of Illinois at 
Urbana-Champaign. is available for $20.00 (including sur- 
face postage) from: URSI, Avenue Albert Lancaster 32, 
B-1180Brussels, Belgium. 

MILITARY SYSTEMS 
Navy EMC ... The U.S. Navy is accepting proposals for 

~ - -  ~ 

assistmcc in establishing an ~lecmmagnetic System Envi- 
ronment Design and Engineering (EMSEDE) program. 
The ocw initiative is "to institutionnliu: EMC in the desien - - --- 

of ships," explained Dr. Bob Haislmaier, who coordinates 
EMC activities in the Office of the Chief of Naval Opera- 
tions. EMSEDE should help avoid EMI problems before 
they arise, be added. The successful bidder will requke a 
security clearance. For a copy of RFP No. N00039-85-R- 
0207(Q), call NAVALEX at (202) 692-6050; closing date 
at the endof March. 
Project ELF...The AIBS report on ELF bioeffects should 
go to the Navy in mid-March and be available to the public 
soon afterwards (see MWN JulyIAugust and September 
1984). ELF Program Manager Capt. Ronald Koontz at the 
Naval Electronics Systems Command in Arlington, VA, 
told Microwave News that the Navy has not yet decided 
whether or not it will write a new environmental impact 
statement for Project ELF. That decision, he explained, 
will depend on the comments received on the AIBS re- 
port.... In other developments, the Navy announced that it 
will not prepare an EIS for the construction of ground sys- 
tems for the transmitter facility in Republic. Michigan. 
The finding of "no signif~cant impact" appears in the Jan- 
uary 7 Federal Register (50 FR 875) ....In Wisconsin, 
"Stop Project ELF," a group that has actively hied to pre- 
vent the Navy from building the submarine communication 
system, has lost two of its leaders. John Stauber and Jen- 
nifer Speicher have turned over the project to Madge 
Micheels-Qms, who will continue grass roots organizing 
against Project ELF out of Hayward, WI .... Progress is 
being made on an alternative communication system using 
lasers. The January 21 Aviation Week reports that the 
wavelength of the laser has been shifted to the deep blue 
part of the spechum (from blue-green) and preliminary 
tests are overcoming previous skepticism about its reliahil- 
ity. W D  estimates that the laser system and submarine 
receivers wouldcost about $1 billion. 
EMPRESS II...The Navy has extended the deadline for 
comments on its draft environmental impact statement on 
the second Electmmagnetic Pulse Radiation Envimnment 
Simulator for Ships (EMPRESS II) until December 1 (see 
MF$N, October 1984). The extension was granted at the 
request of Maryland Governor Harry Hughes to allow for 
the inclusion of new test data being collected at the Uni- 
versity of Maryland. (This is the second delay; comments 
were originally due on November 5, 1984, but that date 
was extended until December 1, 1984.) In late January, the 

governor said that the Navy had reassured him that "if the 
studies indicate there will be adverse environmental ef- 
fects, EMPRESS II testing will not be conducted in the 
Chesapeake Bay." 

OCCUPATIONAL HEALTH 
Supermarket Rashes. ..It might have been a case for a 
medical detective when employees at an Ohio supermarket 
reported a high incidence of a mysterious rash. Luckily, 
recent findings on the activation of drugs and chemicals by 
light provided the answer. It all started last July, when a 
33-year-old supermarket cashier went to an Ohio clinic 
with a serious rash on her forearm. It turned out that sev- 
eral of the woman's co-workers had similar rashes. NIOSH 
representatives examined a cross section of the workers 
and found that 27 percent had developed the rash, but they 
also observed that the condition sbuck only certain kinds 
of employees -cashiers, baggers and produce clerks. 
What these workers all bad in common was contact with 
fresh produce and flowers. Putting the pieces of the puzzle 
together, NIOSH made a diagnosis of phytophotoder- 
matitis, a condition caused by contact with certain plants 
followed by exposure to sunlight. These plants - such as 
celery, dill, parsley and chrysanthemums - contain psora- 
lens, which can rub off on skin and cause rashes if stimu- 
lated by long-wave W light (350 nm). Sunlight is usually 
enough to provoke phytophotodermatitis; however, in this 
case, NIOSH found that workers who had use'd tanning 
salons were more likely to develop rashes. NOSH urged 
employees who handle produce to wash exposed areas reg- 
ularly and to avoid tanning salons and excessive exposure 
to sunlight. A report on this episode is described in the 
January 11 Morbidiry and Mortaliry Weekly Report - but. 
it is not the fmt such report: NIOSH had investigated simi- 
lar episodes in supermarkets throughout the midwest in 
1980and 1981. 

POWER LINES 
Studies ... The Florida study on the health and safety of 
power lines, headed by Professor H.B. Graves of Pennsyl- 
vania State University, did not meet its January 1 deadline. 
But because the state Department of Environmental Regu- 
lation will not be taking any action until the fall, the 
pressure to complete the report has abated. William Palmer 
of the Florida Electric Power Coordination Group in 
Tampa estimates that the report should be out by early 
April. The price of the report has not yet been set .... A 
team at Carnegie-Mellon University in Pittsburgh, PA, 
headed by Professor M. Granger Morgan has published a 
paper on its risk assessment studies, "Power Line Fields 
and Human Health," in the February IEEE Spectrum. A 
longer paper on the perception of the risks associated with 
ELF electric and magnetic fields will appear in a forthcom- 
ing issue of Risk Analysis, the journal of the Society for 
Risk Analysis, based in McLean, VA. One of the group's 
conclusions cited in the Spectrum article is that "Im- 
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provement is needed in the way many states site and ap- 
provepower-transmission facilities. " 

STANDARDS 
C95 Changes its Name ... The ANSI C95 committee on 
RF Radiation Hazards, best known for its 1982 W M W  
exposure standard, is proposing to change its name to 
"Non-Ionizing Radiation Hazards," and to change its pur- 
view to: "Hazards to mankind, volatile materials and exp- 
losive devices which are created by man-made sources of 
etecbomagnetic radiation. It is not intended to include in- 
frared, X-rays or other ionizing radiation." C95 members 
are voting on the two proposals, as well as on new proce- 
dures to accredit the committee. Ballots are due by April 
15. 
Surge Arresters.. .The new ANSYIEEE C62.1-1984 stan- 
dard, Surge Arresters for AC Power Circuits, was ap- 
proved on December 17. The new standard, which has not 
yet been printed, is a revision of the 1981 standard. Mean- 
while, NEMA and IEEE have requested that the C62 
committee be accredited as an American National Stan- 
dards Committee with the following scope: "Definitions, 
classifications, ratings, methods of test, performance 
characteristics, physical characteristics and application of 
surge arresters of all types." For more information, contact 
NEMA, Suite 300, 2101 L St., NW, Washington, DC 
20037. 

TECHNOLOGY 
EPRI on Industrial MW Applications ... EPRi has pub- 
lished Microwave Power in Industry, an overview and as- 
sessment of microwave drying and heating applications. 
According to R.D. Smith of Thermo Energy Cop. in Palo 
Alto, CA, who wrote the report, sales of industrial micro- 
wave heating equipment amount to only $4 million a year, 
compared with an annual domestic market for microwave 
ovens of about $1.6 billion. Of the 24 megawatts (MW) of 
presently installed industrial capacity for microwave drying 
and heating, f d  processing accounts for 19 MW and rub- 
ber manufacturing for 3.2 MW. Because microwave heat- 
ing is relatively expensive, it is only suitable for certain 
processes. The report examines case studies of the jobs 
microwaves do well: frozen food tempering, rubber vul- 
canization, bacon cooking and pasta drying. It is available 
for $13.00 from the EPRl Research Reports Center, Box 
50490, Palo Alto, CA 94303, (415) 965-4081. Ask for Re- 
port No. EM-3645. 

VDTs 
Marha on VDT Radiation. ..In a paper presented at the 
first international conference on VDTs and reproductive 
risks held in London, UK last November (see MWN, 
JanuaryIFeburary 1985). Karel Marha of the Canadian Cen- 
ter for Occupational Health and Safety (CCOHS) suggested 
that VDT radiation emissions might have a biological ef- 
fect and recommended directions for further research. Cit- 

ing the differences in field characteristics (repetition rates 
and wave shapes) behveen published studies and those as- 
sociated with VDTs, he concluded that "it is imperative to 
experimentally evaluate any biological effects of the actual 
fields or simulated fields identical to those emitted by 
some VDTs." In the meantime, Marha advocated using 
copper foil and grounding wire to shield against the pulsed 
VLF electric fields (see MWN, December 1983). He 
cautioned that his studies indicate that lead aprons do not 
absorb or reflect VLF emissions. One way to protect 
workers, Marha said, was to use the fact that the fields 
decrease rapidly with distance. He recommended that 
operators should not sit or stand close to the side or rear of 
the units. Shielding against the pulsed ELF and VLF mag- 
netic fields is much more difficult, and Marha concluded 
that the solution to the problem probably lies with flat 
screen displays replacing CRTs. M A  can be contacted at 
CCOHS, 250 Main Street East, Hamilton, Ontario L8N 
1H6, Canada, (416) 523-2981. 

Legislative Affairs ... A published transcript is now avail- 
able from last year's congressional bearings on V M  health 
and safety (see MWN, May 1984). Single copies of the 
623-page document, OSHA Oversight - Video Display 
Terminals in the Worhplace, can be requested from the 
subcommittee on health and safety of the House Commit- 
tee on Education and Labor at Room B345A, Raybum 
Building, U.S. House of Representatives, Washington, DC 
20515, (202) 225-6876. At least two other congressional 
subcommittees are reportedly studying the VDT issue, but 
it is unclear whether either will hold hearings .... Mean- 
while, as expected, the list of states considering VDT 
legislation is growing. In one state, Oregon, the senate 
has already approved a bill. Oregon SB57 (sponsored by 
Sen. Margie Hendriksen) is now pending before the house 
labor committee, which is expected to act soon. Other bills 
awaiting action are: California Assembly Bill No. 687 
(Assemblyman Tom Hayden), Connecticut Bill No. 6011 
(Rep. Irene Favreau) and Bill No. 6012 (Rep. Joe Adamo), 
Maine Legislative Document No. 318 (Rep. Edith 
Beaulieu), Maryland House of Delegates Bill No. 1258 
(Delegate Anne Perkins), Minnesota House File 2333 
(Rep. Karen Clark), Missouri House Bill No. 406 (Rep. 
Ron Auer), New Jersey Assembly Concurrent Resolution 
132 (Assemblywoman Jacqueline Walker), and Washing- 
ton stateHouseBiIl No. 468 (Rep. Janice Niemi). 

Seizures ... Epileptic seizures induced by the flicker of 
computer displays are rare, though reported cases continue 
to raise concern. A letter in the February 2 Lnncet from 
researchers at the U.K.'s University of Aston in Birmin- 
gham suggests that VDTs are so unlikely to induce epilep- 
tic seizures in photosensitive people that "for practical rea- 
sons [the risk] can probably be ignored." Television sets 
used as computer monitors may be slightly more likely to 
cause seizures in photosensitive users. The researchers are 
all members of the Department of Vision Sciences at the 
university. 
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THE BODYELECTRIC 
Elecfromagnefisrn and 
TheFonndation ofLife 

By Roberto. Becker, M.D., 
andGary Selden 

William Morrow and Company 
105 Madison Avenue 
New York, NY 10016 

364pp., $17.95 

RADHAWEMC SERVICES 
RadhadEMC site surveys, training, testing and consulting 
services by highly skilled and experienced professional 
personnel. Write or call for complete brochure. R&B En- 
terprises, 20 Clipper Road, West Conshohocken, PA 
19428, (215) 825-1960. 

THE BODY ELECTRIC 
* The inside story of an orthopedic surgeon's struggle with 
the medical bureaucracy to find a viable alternative to 
drugs as cure-alls. 
*Fascinating experiments and case studies that show how 
bioetectricity and regeneration open new possibilities for 
treating cancer and other diseases. 
A s  exciting as The Double Helix. 1 Back issues of Microwave News are now available at a 

1 discount. You can order all 10 of our 1984 issues for just 
$95 ($100 outside the U.S. and Canada), a savings of more 
than 50 percent. Previous issues (1981-1983) are available 
for $50 per year. Order now. 

VDT Legislative Report 

Gerling Laboratories 
Microwave oven technologists providing consultation and 
technical services on all phases of microwave oven design 
and performance. Write for a copy of our Technical Back- 
ground and Consulting Rate Sheet. 1628 Kansas Avenue, 
Modesto, CA 95351, (209) 521-6549. Telex: 4666681 
GLABS CI. 

ADVERTISE IN 
MICROWAVE NEWS 

CaU (212) 725-5252 

Microwave News a t  a Discount 

Get a l l  the state bills in the U.S. with convenient sum- 
maries as soon as they are introduced. For more informa- 
tion, contact VDT News, (212) 725-5254. 

I MICROWAVE TECHNOLOGY SHORT COURSES I 
Course No. W D C  
HAZARDOUS RADIO FREQUENCY ELECTROMAGNETiC 
RADIATION: 
Evaluation, Control. Effects and Standards 
June3-5.1985.Washinglon, D.C.-$730 

The course examines the sources of RF electromagnetic fields, 
their transmission and interaction mechanics, how to detect and 
quantify the fields, and how to protect equipment and people imm 
their eflects. 
Instructors: Or. Bernhard E Keiser and Or  Zory R. Glaser 

Course N a  252DC 
ELECTROMAGNETIC INTERFERENCE AND CONTROL 
August 5-9,1985, Washington. 0.C.-$920 

Tn8s co~rss  prav oes an undelstarla$!lg ut Electrornngnel c 
lnterfr.rcnce(EM.r and the res~ l t~ng E cctrarn?gnct c Canlrat(EMC~ 
SUIJI~O~S. The extenalon ot sDeclrLm usJoe. :n amp1 I ~ d e .  
ircq~cncy, and dens I) ol ~ s a g u  at all the&encres, #s nnv ng J ma,or 
rnpact an lne n~mber an0 scvcr8ly of EM1 s,tual orss As a rebJ I the 
EMC llelo soro,, no r a ~ i o  t. Pancl~anls KC. ana vleexanit, esol 
actual interfeknce ;ilu8ti&s and their solutions 
lnstructoc Dr. Bernhard E. Keiser 

ADDITIONAL SCHEDULED COURSES INCLUDk 
1120DC Recent Adrances an NMR Spcclroscopy Aprdl 10-12 I¶% 

lor M c ~  crne 
067650 Grounding. Bonding. and Shielding April 15-18.1985 
0249DC Radiowave Propagation for May 13-17.1985 

Communication Systems Design 
0806DC Military Communication Systems May 20-24.1985 
1003BM Planning forand Operating a Nuclear June3-5,1985 

Magnetic Resonance Imaging Facility 
0893DC High Frequency Spectrum June 10-14,1985 
1080DC Frequency Synthesis June 17-19.1985 
07940C VDT Ergonomics: Man-Machine Interface June 19-21.1985 
1037DC Microwave High-PowerTubes and July 22-26,1985 

Transmilten 

CITY CODES FOR ADVERTISED COURSES 
OC-Wrshinglan. DC BM-Boilon. Masrachurctts SO-Sm Dicgo. Caiilornir 

For funher Information. 
oracoune brochure, contact 
Shirley Forlenro toll free at 
(BW) 424.9T73 or 
12021 6768530. . . 
Telex: IT4992135 

TECHNICAL EDUCATION IS A N  INVESTMENT IN THE FUTURE 
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ANSI News: The Search for Consensus 
Work on revising the American National Standards Institute (ANSI C95.1) 

safety standard for exposure to radiofrequency and microwave radiation 
(RF/MW) continues, with no firm completion date yet in sight. A new draft of  
the C95.1 standard is scheduled to be circulated among the full C95 Committee 
on Radio Frequency Radiation Hazards membership in June, by-passing a 
separate C95.IV subcommittee vote. "The committee may be able to achieve 

consensus without another meeting, but if not, the members wlil assemble 
again:' Professor Saul Rosenthal, chairman of  C95, said. 

When no agreement on the standard could be reached at last February's C95 
meeting, Rosenthal asked Professor Bill Guy's C95.1V subcommittee to try to 
agree on anew standard. According to anumber of sources, anew draft is ready, 
thoughno one wassure which changes have been made. Guy has been travelling 
in Europe and the USSR, and could not be reached for comment. 

The current, proposed revision represents some major changes: the standard 
is 1 mW/cml from 30-303 MHz, rising to a maximum of 5 mW/cml at 15133 
MHz to 100GHz. For lower frequencies, thestandard reaches a maximumof 1W 
mW/cmz at  3 MHz. (Seep. 5 for fulltext ofthestandard, as proposed to theC95 

(continuedp. 4) 
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HOUSE SCHEDULES HEARINGS 
ON VDTS AND RF SEALERS 

! 

Congressman Albert Gore, Jr., democrat fromTennessee andchairman ofthe 
Subcommittee on Oversight and Investigations of the House Committee on 
Science and Technology, is planning to hold hearings on the potential health ef- 
fects of VDTs and RF sealers and heaters on May 12-13. 

Goresaidthat he was "troubled" that arecent FDA report on radiation from 
~ 

-- VDTs (see p. 7) "failed [o recognize the agency's own scientific conclusion that 
rcscarcli information on llcal~h rffccts for [he range of  frequencies cmitted by 
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Would Multiple Copies o f  Microwave News 
Be More  Efficient? Ask About Our  Special 
Multiple Copy Rates 

VDTs is lacking!' 
With respect to the millions of workers exposed to RF radiation in industry, 

Gore said that they may suffer blood and central nervous system disordprs as 
well as birth defects. 

The hearings will beheld in room 2325 of the Raybum House Office Building, 
beginning at 2 pm on both May 12 and 13. Among those testifying are the new 
head of OSHA, Thome Auchter, John Villforth, director of  BRH, Sheldon 
Samuels, and Drs. Milton Zaret and Paul QIer. 

/I 
: I  

The complete list of invited witncsscr in lentalive order of appmranceis: hlsy 12on 
VDTs: Charles Pcrl~k, Jr . .  Nrwspapcr Guild: Dr. Paul Vlcr. Armed Sl'rvices Radio- 
biology Research Insrilutc; Dr. Milton Zaret. %are[ Foundation: John Villforth. BRH; 
Dr. Joe Eldcr. EPA; V~co Hcnriqupr, Computer and Uurincss Eguiomcnl hlmufacrlr- 
ing Association; George Mine &d Dr. ~r;ce Dickerson, IBM; and a reprercntativc of 
newspaper management. still be be announced. May U on RF sealers and hesten: 
llowird Samuel ;nd Sheldon Smucls. IUD/AFL-no: Dr. Joc Lary, NIOSH; Drs. 
E u a  Bermanand Ralph Smialowicz. EPA: Dr. David Conovur. NI0SH:Thorne Aucht- 
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er, Dr. Bailus Walker, and Roben Curtis, OSHA; Angelo Vassallo. Solidyne Corp. 
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Reagan Reactivates Project ELF 
" The Reagan Administration, reversing the recommendation 

of the Secretary of the Navy, has decided to reactivate the ELF 
Project antenna in Clam Lake, Ashland County, Wl. Last 
month, there were reports that the Navy had advised abandon- 
ing the Project (see Microwave News, April 1981). No clear 
reasons for thereversd haveemerged, thougl~ Ehol Marshall in 

; SciencelMav8~sureests [hat tlteNaw had "our theireffons in- . . ,  -- 
to  getting new airplanes and let others make thecase for theun- 
popular old ELF!' The decision drew immediate criticism from 
Senators Proxmire of Wisconsin and Levin of Michigan. 

The Clam Lake facility, deactivated in January 1979, should 
be operational by the end of the year. The ELF antennaconsists 
of two 14-mile underground grids. Designed for communicating 
with submerged submarines, the Project has a budget of $5.2 
million in FY81 and $34.9 million in FY82. 

Reagan's ELF decision is the congressionally maniated re- 
port due last April 1, according to a Pentagon spokesman. 

Secretary of Defense Caspar Weinberger deferred a decision 
on a larger 130-mile antenna at K.1. Sawyer AFB in Michigan 
until later this summer, after a complete review of DOD's 
overall strategic command and control systems. The two anten- 
nas are designed to operate in sync. 

Meanwhile, Walter Sullivan of theNew York Timesreported 
that the Navy and the Defense Advanced Research Projects 
Agency are investigating the possible use of  blue-green lasers as 
an alternative to the ELF svstem (Aoril22). The announcement . . 
was made by DARPA's Dr. Douglas Tanimoto at the American 
Physical Society meeting in Baltimore. 

Two More PAVE PAWS? 
The Air Force is considering building two more PAVE PAWS 

radar installations in the southeastern and southwestern US, 
and has tentatively budgeted $75 million for FY83 and $1W 
million a year for N84-86 forthe project, according t oa  report 
in Aviation Week & Space Tect~nologv (April 13, 1981). ?ko 
phased array radarsare already in operation: oneoncapecod,  
Massachusetts (Otis AFB), and one in California (Beale AFB); 
they monitor the Atlantic and Pacific oceans respectively. 

The PAVE PAWS radars (PAVE is an A F  code word and 
PAWS stands for Phased Array Warning System) are designed 
to detect and track submarine launched missiles at distances as 
great as 3,MM miles. 

Aspokesman for the AF Systems Command HQ at Andrews 
AFB in Maryland said that a decision on whether or not to pro- 
ceed will be made by the Secretary of  Defense this summer, and 
any funding request would then be forwarded to the Congress 
this fall. No particular sites have yet been surveyed, he added. 

BRH Reconsiders Oven Amendment 
The Bureau of Radiological Health is reconsidering a recent 

amendment to its microwave standard. (FederalRegkferi April 
24, 1981, p.23233 and p.23266.) The amendment, dealing with 
instruments to measure leaks, was promulgated last November 
(45 FR 79028), and would have become effective on November 
30, 1981. The comment period has been reopened. 

Last December, tile Associnlior~ of Home Appliance hlanu- 
facu~rers(AHAhl) petitioned BRII [oreview irsdecision,partly 
because the new rule would change the rejection level of new 
ovens, according to a BRH spokesman. While the Bureau did 
not agree with AHAM, it decided that "there was enough dis- 
agreement and misunderstanding to open it up again:' he said. 

EMP News 
The Defense Department continues to seek contractors for 

electromagnetic pulse (EMP) work. The Defense Nuclear 
Agency has scheduled a May 19 briefing at Kirtland AFB, NM, 
on needed support for the advanced research EMP simulator 
(CommerceBusinesrDaily, April 17). The Air Force has already 
sought R&D proposals for its EMP weapons lab (CBD, April 
16) and decided to extend its EMP contract with the Mission Re- 
search Corp. in La Jolla, CA (CBD, April 17). Meanwhile, 
Aviation Week & Space Technology (April 13) reports that the 
AF wants to spend $20 million on EMP hardening for B-52's. 

BRIEFS 
EPA's Dave Janes has been appointed acting director of the 

Surveillance and Emergency Preparedness Division in the Of- 
fice of  Radiation Programs, and is now working out of Crystal 
City, VA (703) 557-8217. Roger Mattson, the past director, has 
returned to the NRC. Ric Tell is now acting branch chief, but is 
still in Las Vegas.. . .TheBRHBulletin has changed toamonth- 
ly publication schedule as an economy measure. ... The FCC 
has opened the way for therapiddevelopment ofcellularmobile 
telephone systems. In an April 9 ruling, the Commission as- 
signed 40 MHz (825-845 and 870-890) for the new communica- 
tions system.. . .On April 21, the FCC ruled that direct broad- 
cast satellite service is in the public interest and will now review 
COMSAT's application.. . . NASA scheduled a second industry 
briefing on its Advanced Communications Satellite program 
(30/20 GHz) May 6-7 in Washington, DC.. . . NASALewis Re- 
search Center is looking for a contractor to study the role of 
satellites in wide-area land mobile radio services.. . .The Office 
of Naval Research is negotiating a contract with Scientific 
Research Associates of Glastonbury, CT, foi research on com- 
puter modeling of microwave devices and one with Research 
Triangle Instituteof Research Triangie Park, NC, for additional 
study of "pulsed radiation effects in contemporary devices and 
integrated circuits". . . . Hanscom AFB is soliciting RGip pro- 
posals for a system for Lcautomatic network analysis of  micro- 
wave devices and antennas". . . .NTlA has awarded $93,763 to 
Booz, Allen and Hamilton, Inc. of Bethesda. MD, to analyze 
common carrier microwave communications systems. 
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AT THE WORLD T E CENTER 

Thc POI? Authority (PA) of New York and New Jerseyhas released , some monitoring data on the non-ionizing radiation levels atop the 
WorldTradeCcntcr (WTC)indowntown New YarkCity. Robert Silli- 
man, fromsillimanand Sillimanofwashington, DC,made thcmeas- 
urements for the PA. (See Microwove News, March 1980, for a de- 
tailed report on  the WTC.) 

The monitoring reports were released to Joyce Feldman, a radia- 
tion a~ecialirt in the Environmental Protection Aeencv's (EPA) New . . 
York officc, in a hlarrh 17 letter from Robcrt Lmn, dcpuly dircctor of 
thc PA for world tmdc. Thc report. uerc ~ 1 5 0  made nva!lablt la 
Microwave News. 

The readings were taken on  thesouth towerwhile twoUHFTVsta.  
tianr were broadcastingat 50% power from thenorth tower, andone 
FM-station(WTFM-operating with3.9 kW ERP)and oneTV trans- 
lator IWWA1) were transmittine from thesouth tower.l\voVHFTV 
stations (WCBS-land WNEW-j) werealsoin operation but werenot 
included in the PA survey because, according to Silliman, theircontri- 
bution was insignificant. Another FM station (WKCR-0.76 kW 
ERP) was located on thesamemast as WTFM, but wasnot on  thcair. 
(The monitoring methodology uscd by Silliman is explained in the 
Linn letter, which is excerpted below:) - 

When W P M  was turned on, Silliman found radiation levels as 
high as 540 uW/cm3 on the WTC r o o t  The PA installed a 22-foot 
protective "wagonwheel" shield bctween WTFM and WKCR in 
order to eliminate such hot spots. Figure 1 compares the total radia- 
tion levels with and without the wagonwheel shield. Figures 2 and 3 
show the radiation levels from WTFM and WKCR respectively with 
the shield in place. (WKCR was turned on for testing purposes only. 
and its signal is not included in Figure 1. These are only two of eight 
figures released.) While the shield reduccd the WTFM radiation 
levels, WKCR radiation increased from about 130 nW/cm' t o  
12W uW/cmXon the roof. 

In his letter, Linn calls the WKCR radiation levels "unacceptably 
high:' and states that "despite WKCR's desire t o  go on  the air, they 
will not be permitted to commcnce operations until this problem is 
rectified.. . .The lPAl is Dmscnllv eoine through the final engincerine . . .  .- - . . 
required to irnplument thc necessary chongcs tu WKCR lo reduce the 
EhlR levels in thlr orpa lo withm the IW mic ro~a t t  inlerim slandard 
adopted'' by the PA. 

Arked about the error margins associated with these measure- 
ments, Silliman said that his instruments were accurate t o  within 
+ I  dB, but agreedwith anEPAestimatefhatanaccuracyof f 3dB(a 
factor of 2) was a fair estimate under field conditions. ~~~-~ ~ . ~~~~~~ 

Tom Sorenrcn, bruadcarl coordinator a1 the PA, said that two 
more TV stalions (WOR-9 and WPIX-II) would bcgin broadcxsting 
from the main mast by the end of May, and that WNET-13 would be 
on theair from the WTC bythe fall. (WABC-7 isalreadybmadcasting 
from the WTC.) No work on the other FM stations is now going on, 
he said. 

'The [chanl recorder and iicid intcnrity meter are re1 up for one station and 
the receiving antenna cnrrid over the path oricntd form&imum sensitivity in 
one rccrlvlngd~rcc!iun.. . .Next. lilr pracrrr ir rcpe3lrd iurmnrthoeonvldirec. 
lion . Then 1 riurd plrr is mldc, aricntrd for \mlwl polsciz2lion .... The 
m~lvitrafll!rcl~sn irmadc bvrcmrntrruchir f roml i~e~lan lorhefirrtrhn-L- 
point and from one cl%eckpokt lo the next checkpoint. Thc highest response is 
notedwithin therpsnund its positionwithin thcrpannotd.ThcEMRlevcls for 
liir oIhrr rwo ron~poncnl~3r~obrer \rdot  the wmepotnl in lhc span andndded 
lo give thc EZIK lrscl from one ruurcc 

Wllcnilcumrr lu~Jdinell~rEIIlRic~cl fruml*oormuicrca!ionr. lllcfollou. 
ing ~roceduic ir fallowed. I. For each rmor and msarummcnthcixht, the 
nn&yrhofeachstution is wvnncd and thcraurcc having the highest nnaiyrir for 
~hcrcclor noledloge!l!cr w . ~ h  illeparition uillltn thr sector at rhichthchtghcst 
ic\rl omuncd and i l r  valuc 2'1 lhc vaiucr for illcothrr rtrlionr to bc added nrr 
lllrn dclcrmind Tor iheranlr hcial~ nndti8r nvrilion ualhln ihr rrr.lorn1 vhich 
time the highest level for the hisitest rource'ww de tmind .  Once again. the 
levelr ror the three anhoganal ~"cntntions were added. 

The rum rodnrmfnd i r  rcponhl us lhr nrimalrd ~ a k  EMR lcbel !a beex- 
pcrtnl fur illc revcnl stalionr for iiac pvliculnr rcgmcnl u n n l y d .  Elcil add!. 
liooal rrgmcnr of the path ir nnaiyzcd ill ihc m r  manner. 
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Some recent developments among the other C95 subcommittees in- 
I , clude: 

C95.1: A new "Recommended Practice for the Measurement of 
Hazardous Electromagnetic Fields-RF and Microwave" (C95.5- 
1981) was approved on March 16,1981, and is in the process of being 
published. This document discusses the problems associated with 
measuring RF/MW in the near field.The subcommitteenow intends 
to combine the far field standard (C95.3-1979) with C95.5 into one 
document. 

' . C95.11/III: Glenn Hcimcr has retired as chairman and been re- 
olaccd bv Dr. John Oseochuk. The comment oeriod for the new RF ~, 
radiation hazard symbol (C95.2) runs until June 2, 1981. For more 
information contact: Ms. M. Lynch at the IEEE, 345 East 47 Street. 
New York, NY 10017. 

C95.V: Fiorian Janoski has resiancd as chairman due to work ores- - 
surer and has been replaced by RamieThompson. Thesubcommittee 
is continuina its work towards a standard for electro-exolosive - 
devices. 

C95.VI: At the February C95 meeting, the subcommittee was 
retired. 

C95.VlI: In thcabsenceofan arreedsel of earlvindica(ors for RF/ - 
MW hazards, the subcommittee is still trying to develop some guide- 
lines. Dr. Tyler. the chairman. was lookina forward to secina the new . ~ - . 
OSHA report on medical survcillancc (rec Microwove News, 
February 1981). 

C95 Committee on Radio Frequency Radiation Hazards 
Chairman: Professor Saul W. Rosenthal 

Polvtechnic Institute of New York 
LO& Island Graduate Center 
Route 110 
Farmingdale, NY 11735 
(516) 694-5500 Ext. 108 

Subcommittees and their Chairmcn: 
I. Techniques, Procedures and Instrumentation 

Dr. R.C. Baird 
Electroma~netic Fields Division 
National Bureau of Standards 
Boulder, CO 80302 
(303) 497-3301 

II/II1: Terminology and Units of Measurement, 
Dr. John M. Drepchuk 
Raytheon Rcrcaruh Division 
28 Seyon Strect 
Waltham. MA 02154 
(617) 899-8400 Ext. 3795 

IV. Safety Levels and/or Tolerances with Respect to Personnel 
Professor A.W. Guy 
Department of Rehabilitation Medicine 
School of Medicine 
University of Washington 
Seattle. WA 98195 

. (206) 343-1071 
V. Safety Levels and/or Tolerances with Respect to 

Electro-Explosive Devices 
Mr. Ramic Thompson 
Franklin Research Ccnter 
Philadelphia. PA 19103 
(215) 440-1236 

Vl. Safety Lwels and/or Tolerances with Respect to 
Flammable Materials 

Snbcommittee,retircd in February 1981, past chairman: 
Joseph Thiel of the Texas Dcpt. of Health 

VII. Medical Surveillance 
Captain Paul Tyler, MD 
Dircetor 
Armed Forces Radiobiology Research Institute 
Bethesda. MD 2W14 
(301) 295-1211 

Draft C95.1 Standard-February 1981 
Safety Level with Respect to Human Exposure 

to Radio Frequency Electromagnetic Fields 
(300 kHz-I00 GHz) 

1. SCOPE AND PURPOSE 
Recommendations arc made to prevent possible harmful effects in 
human beings exposed to electromagnetic fields in the frequency 
range from 3W kHz to 100 GHz. These recommendations arc in- 
tended to apply to non-occupational as well as occupational ex- 
posure,. Thesc recommendations are not intended t i  apply to the 
purposeful exposure of patients by or under the direction of practi- 
tioners of the healing arts. 

2. DEFINITIONS 
Radio frequency protection guide (RFPG): The radio frequency field 
strength or equivalent power density (mW/cm3) which should not be 
exceeded without (I) careful consideration of the reasons for doing 
so, (2) careful estimation of the increase cncrgy deposition in the 
human body, and (3) carefulconsideration of the increased risk ofun- 
wanted biological effects. Measurements to determine adherence to 
therecommended protection guides shall bc madeat distances5 cm or 
greater from any object (refer to ANSI C95.3-1979 for RF measure- 
ments). 

3. RECOMMENDATIONS 
Far human exposure lo elcc~romagnctic cncrgy of radio frequcncics 
from 3W kHz tu IW GHz, the radio frcqucncy protection cuidcs, in . ~. 
terms of equivalent plane wave freespace power density, andin terms 
of the mean squared electric (E? and mametic (H7 field strengths as 
a function of frequency. are given in Table 1. 

For near field exposure, the only applicable radio frequency pro- 
tection guider are the mean squared electric and magnetic field 
strengths given in a b l e  I ,  columns (3) and (4). For convenience, these 
guides may be expressed in equivalent plane wave power density. 
Far bolh pulsed and non-pulsed fields, the power density and the 
squares of the field strengths, a applicable, are averaged aver any 0.1 
hour period and should not exceed the.values given in Table 1. For 
mixed or broadband fields consisting of a number of frequencies for 
which there are different values of radio-frequency protection guides, 

TABLE 1 
RADIO FREQUENCY P R O T m I O N  GUIDES 

Frequency Power 
Range Density E' 

r 0.025 
3W15W f/3W 4 , W  (f/3W) 0.025 (f/3W) 
15WlW,WO m,m 0.125 

Note: f is the frequency, in Megahertz (MHz) 
(conlinuedp. 61 
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TECHNOLOGY 

FDA W a n t s  M o r e  Da ta  o n  ~ ~ ~ e r t h e r m i a  Uni t  
The Food and Drug Administration did not approve a pre-market 

annlication for a hynerthermia unit for use in cancer therapy, accord- . . . . 
ins to Dr. Lillian Yin, director of theFDA's DivisionafOB-GYNand 
Radiology Devices in the Bureau of Medical Devices. TheFDA action 
came after an advisory panel sought additional safety and efficacy 
data. The unit, developed s t  UCLA Medical School and to be 
marketed by Henry MedicalElectronics in LA, is the first tumor heat a 

; treatment device for which prc-market approval has been sought. 
At its April 3 mceting, thc Radiology Section of the OB-GYN and 

Radiolocical Dcvicc Pancl decided that it uantrd marc information 
on potential exporurur of clinical pprronncl lo electric and magnetic 
ficldr fromtllc RFdcviccandonthedirrributionofhcat in tumorand 
healthy cells. Thc minutes of the meeting arc being prepared and will 
be available soon. 

F. Kristian Storm, assistant professor of surgery at  UCLA Medical 
School, a developer of  the hyperthermia unit, said that the data re- 
quested by FDA arc already available and must simply be-rewritten 
for submission. "The FDA is playing this onestrictly by thcbook:' he 
satd in a telephone mterviea. "They arc bcing extraordinarily careful 
and weagrce that they should. We havcnoqualmsabout thcFDA re- 
quest!' Sform expressed concern that the new therapeutic device be 
used only by qualified personnel. ~. 

S t o m  said that a new application for pre-market approval would 
be submitted within 90 days. Similarly, a spokeswoman for Henry 
Medical Elcctranics said that she had no doubt the unit would gain 
apvroval soon. . . 
Thc UCLA-Henry unit. trademarked Magnetrode, operates at 13.56 

MHzandinducesaneleclrical field inside the bodyby imposinganexter- 
nal magnetic field with a single turn loop. 

Ques t ions  A b o u t  Healing w i t h  Pu l sed  EM Fields 
In a lead editorial titled "Electromagnetism and Bone:' the presti- 

gious Britiahmedical journal, Loncel(April11,1981), called for more 
riaorous study of the healing of non-union bone fractures with pulsed - 
electromagnetic fields. After notingtheabsenceof firmexperimental 
dataon the efficacy of this increasingly popular typeof treatment, the 
editorial makes three points: "First, despite the published reports on 
the therapeutic efficacy of electromagnetism in persistent non-union. 
opinion remains dividcd, second, the healing of fresh fractures in ani- 
mals is not comparable with healing of established non-union in man; 
third, some experimental electric fields may delay rather thanencour- 
age fracture healing!' The editorial goes on to argue for a double- 
blind controlled study of the effects of  electromagnetism on healing 
of non-union in man. asdistinpuished from theeffects of immobi l i -  . 
tion, and for the definition of more precise laboratory methods and 
indices for research in this area. 

In so arguing, the editorial challenges past assertions by Dr. An- 
drew Bassett, professor or orthopcdicrurgeryat Columbia Univcrsity 
medical school in New York City and one of the field's leading re- 
rearchcrs. Basrctt did not return numerous calls for comment from 
Microwave News. 

BRIEFS 
The Space Shuttle used the Microwave Scanning Beam Landing 

System (MSBLS) during its smooth touchdown last month. MSBLS 
supplied positon information to the astronauts and the Autoland 
Guidance System, which could havc achieved a "hands-off' landing 
.... Papers on the latest developments in microwave aquametry, a 
method for measuring the water content ofsolids and liquids, are fea- 
tured in aspecial isrueof the JournolofMicmwovePower(Deeember 
1980). ... April 21 article in the Woll Srreer Journol describes the 

. 6  

latest nnti-rl~oplifting dcvices uhich use radio-frequency and misra- 
un\c te:hnology. Onr mauulaiturcr raid lherc are over 600.W po- 
tcntial US cuslomers for eleclronic artick-survcillanuc syrlcms.. . . 
John Strohbchn, from Dartmouth's Tllaycr School of Engineering. 
dljcu~scd his ~orkonamicrowavchcatingrrrtcm for tre3tingrumors 
at thc Ncw York Acadcmy of Sciunvcs on April 8 . .  ..1EEE hllcro- 
wave Theory and Techniques Society will publish a special Trans- 
actions issue a n  microwave filters in September 1981. Papers should 
besubmittcd by November 30.1981 to: A.E. Williams and A.E. Atia, 
Guest Editors, MTT Special Issue, COMSAT Lahoratorics. 22300 
Comsat Drive, Clarksburg, MD 20734. 

ANSI News (conrinued fromp. S) 
the fraction of the radio-frequency protection guide incurred within 
each frequency interval should be determined, and the sum of all such 
fractions should not exceed unity. 
Exclusion: At freotrencies between 3W kHz and1  GHz, rlteprorecfion . . 
guidesmoy be exceededifthemarimoiinpurpower of rfiemdioring de- 
vice isseven woflsorierr. Furrlzermore, a l  frequencies belween3W kHz 
ond IW GHz, rhe prorecrion guidcr may be exceeded i/ rhe exposure 
condirionr con be shown lo produce specific obsorplion rores (SARs) 
below 0.4 W/Kg arovergedover the whole body. ondpeokSAR voiues 
below 8 W/Kg a r  averaged over ony one gram of lirnre. 

4. EXPLANATION 
Exposurc to electromagnetic fields in the range of frequencies under 
consideration is but oneof several sources of cnergy input into the body, 
which requires wide ranges of cnergy production and dissipation in 
order to function. For situations involving exposure of the whole body. 
the radio-frequency protection guide is believed to result in energy dc- 
positon (as avcraged over theentire body mass for any 0.l-hour period) 
of about 144 joules per kilogram (J/Kg)or 1ess.This level is equivalent 
to a specific absorption rate (SAR) of about 0.40 watts per kilogram 
(W/Kg) or l w ,  as spatially and temporally averaged over the cntirc 
body mass. 

Biological-effects data applicable to human beings for all possible 
combinations of frequency and modulation do not exist. The radio- 
freouencv vrotection nuidc, therefore, has been based on the best . . .  
available interpretations of the literature and it is intended to elm- 
inate adverse effects on the functioning of the human body. 

However: because of the limirarions of the biological effects data 
box, theseguidesore offeredasupperlimirsof exposure, porliculorly 
for Ihegenerolpopulalion, andore not recommendalions of levelsfor 

. . 
The exclusion to the protection guides can be used in relation to 

fields fromlow power devices such as hand-hcld, mobile, and marine 
radio transceivers. These devices may emit localized fields exceeding 
the protection guides, but will result in a significantly low& rate of 
cnergy absorption thanallowcdfor thewholebody.Thus, cxposureto 
fields cmittcd by dcvices operating at 1 GHzor  less and at less than 7 
watts ofautput power wouldnot be restricted unless focal absorption 
of energy exceeded a time-averaged SAR of 8 W/Kg for any given 
gramof tissue. Devices withoutput powers inexcessof7 watts require 
a case-bv-case analvsis. and exnosure to any device that exce~ded the . . 
maximal localized absorption stipuated by theexclusion wouldnot bc 
nermittcd. 

Where exposure conditions are not precisely known or contmlled, 
reduction of cxnosure should be accom~lished by reliable means to 
values as low as are reasonably achievable. Exposures slightly in ex- 
cess of the radio-frequency protection guides are not necessarily 
harmful; however, they arc not desirable and should be prevented 
whcncvcr possible. 
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