Recently Published

Hugh G.J. Aitken, The Continuous Wave: Technology and
American Radio, 1900-1932, Princeton, NJ: Princeton
University Press, 1985, 589 pp., $67.50 (hardcover), $19.95
(paperback).

J.E. Bridges, G.L. Ford, I.A. Sherman and M. Vainberg,
editors, Electrical Shock Safety Criteria: Proceedings of the
First International Sympeosium, Elmsford, NY: Pergamon
Press, 1985, 368 pp., $82.50.

Alexander Scott Gilmour, Microwave Tubes, Norwood,
MA: Artech House, 1986, 490 pp., $60.00.

Louis J. Ippolito, Jr., Radiowave Propagation in Satellite
Communications, New York, NY: Van Nostrand Reinhold,
1986, 241 pp., $39.95.

Darko Kajfez and Pierre Guillon, Dielectric Resonators,
Norwood, MA: Artech House, 1986, 500 pp., $60.00.

Eugene Knott, John Shaeffer and Michael Tuley, Radar
Cross Section, Norwood, MA: Artech House, 1985, 462 pp.,
$60.00.

Preston E. Law, Jr., Shipboard Antennas, Norwood, MA:
Artech House, 1986, 575 pp., $61.00.

Thomas A. Milligan, Modern Antenna Design, New York,
NY: McGraw-Hill, 1985, 408 pp., $44.50.

J. Musil and F. Zacek, Microwave Measurements of Com-
plex Permittivity by ¥Free Space Methods and Their Applica-
tions, Amsterdam, The Netherlands: Elsevier Science
Publishers, 1986, 275 pp., $64.75.

CONFERENCES

Robert A. Pucel, editor, Monolithic Microwave Integrated
Circnits, New York, NY: IEEE Press, 1985, 501 pp., $69.95
(341.95 for IEEE members).

D. Curtis Schieher, Introduction to Electronic Warfare, Nor-
wood, MA: Artech House, 1986, 559 pp., $61.00.

S.S. Swords, Technical History of the Beginnings of Radar,
London, U.K.: Peter Peregrinus, 1986, 325 pp., $60.00.

Leung Tsdng, Jin Au Kong and Robert T. Shin, Theory of
Microwave Remote Sensing, New York, NY: John Wiley

& Sons, 1985, 613 pp., $44.90.

J. Van Bladel, Electromagnetic Fields, New York, NY:
Hemisphere Publishing Corp., 1985, 556 pp., $39.95.

I.R. Wait, Introduction te Antennas and Propagation,
Piscataway, NJ: IEEE Service Center Publishing Dept.,
1986, 272 pp., $25.00.

Forthcoming

Andrew Marino, editor, Foundations of Modern Bioelec-
tricity, New York, NY: Marcel Dekker, February 1987, 27
chapters, Price: NA.

Charles Polk and Elliot Postow, editors, CRC Handbook
of Biological Effects of Electromagnetic Fields, Boca Raton,
FL: CRC Press, Fall 1986, 576 pp., $165.00.

Morris Waxler and Victoria Hitchens, editors, Optical
Radiation and Visual Health, Boca Raton, FL: CRC Press,
Late 1986, 272 pp., $87.00.

November 2-6: 1986 IEEE Conference on Electrical Insulation and
Dielectric Phenomena, Hilton Hotel, Claymont, DE. Contact: Roy
‘Wootton, 501-3W57, Westinghouse R&D Center, 1310 Beulah Rd.,
Pittsburgh, PA 15235, (412) 256-2108.

November 4-6: 4th International Symposium on Aanfennas:
JINA’86, Acropolis Convention Center, Nice, France. Contact: J.L.
Guiraud, CNET-PAB Centre de La Turbie, 06320 Cap D’All,
France, (93) 411717.

November 6-7: Millimeter Wave/Microwave Measurements and
Standards for Miniaturized Systems, U.S. Army Missile Command,
Redstone Arsenal, AL. Contact: Malcolm Shelton, U.S. Army
TMDE Support Group, Attn: AMXTM-SM, Redstone Arsenal,
AL 35898, (205) 876-1550.

November 7-10: 8th Annual Conference of the IEEE Engineering
in Medicine and Biology Society, Worthington Hotel, Fort Worth,
TX. Contact: Dr. Charles Robinson, Rehabilitation R&D Center,
Hines VA Hospital, Box 20, Hines, IL 60141, (312) 7200, ext. 2240.

November 10-12: RF Expo East, Marriott Copley Place, Boston,
MA. Contact: James MacDonald, RF Design, 6530 S. Yosemite
St., Englewood, CO 80111.

November 17-20: 31st Aunual Corfercnce on Magnetism &
Magnetic Materials, Hyatt Regency Hotel, Baltimore, MD. Con-
tact: Diane Suiters, 655 15th St., NW, Suite 300, Washington, DC
20005, {202) 639-5088.

November 18-20: 1986 DOE-EPRI Contractors Review: Biological
Effects of Electric and Magnetic Fields, Sheraton Tech Center,
Denver, CO. Contact: W/L. Associates, 600 S, Frederick Ave., Suite
401, Gaithersburg, MD 20877, (301) 948-0642.

November 19-23; Fall Conference of the Society of Telecommunica-
tions Consultants (STC), Intercontinental Hotel, San Diego, CA.
Contact: Effie Cooper, STC, 1 Rockefeller Plaza, Suite 1410, New
York, NY 10020, (212) 582-3909.

November 30-December 5: Symposium on Heat and Mass Transfer
in Thermally Significant Vessels and the Microcirculation,’
Anaheim, CA. Contact: Prof. Ken Diller, Biomedical Engineer-
ing Center, University of Texas, ENS 612, Austin, TX 78712, (512)
471-7167.

December 3-4: Workshop on Microwave Applications in the Food
and Beverage Industry, Toronto, Ontario, Canada. Contact: Gillian
MacLeod, Ontario Hydro, 620 University Ave., U4-E4, Toronto,
Ontario M5G 1X6, Canada, (416) 592-5526.

December 4-5: 28th Conference of the Automatic RF Techniques
Group (ARFTG), Don Cesar Beach Resort, St. Petersburg Beach,
FL. Contact: Richard Irwin, Systems for Automatic Test, 1292
Reamwood Ave., Sunnyvale, CA 94089, (408) 734-9447.

December 11-14: 3rd Annual Meeting of the American Society of
Clinical Hyperthermic Oncology (ASCHQ), Gene Autrey Hotel,
Palm Springs, CA. Contact: Dr. H. Bicher, ASCHO, 14427 Chase
St., Suite 203, Panorama City, CA 91402, (818) 895-1379.
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UPDATES

EPA-FCC Surveys...EPA’s Richard Tell and FCC’s Dr.
Robert Cleveland measured RF radiation levels in Portland,
OR, the last week of July and on Lookout Mountain near
Denver, CO, the week of September 22. Portland has been
the scene of a continued radiation controversy, especially
in the community near the antenna farm in Healy Heights.
Its moratorium on new radiation sources of more than 500
watts is still in effect and the city is-now considering the
adoption of a 200 uW/cm? exposure standard (see MWN,
July/August and November/December 1985). No action on
either the standard or the moratorium is expected until EPA
issues its report. “We’re in limbo,” Steve Gerber of the
Portland Bureau of Planning told Microwave News. Similar-
ly, people living near Lookout Mountain have raised con-
cerns over the radiation levels associated with the TV and
FM antennas sited there. A report on the Portland survey
is scheduled to be released before the end of the year. The
Denver study will be published in 1987. These are the third
and fourth EPA-FCC radiation surveys: the first was in
Honolulu, HI (see MWN, January/February 1985); the
second was on Cougar Mountain outside Seattle, WA (see
MWN, January/February 1986).

RF Compliance Testing. . . With broadcasters now facing
FCC rules concerning human exposures to RF/MW radia-
tion and with EPA weighing a national standard as low as
100 uW/cm?, new markets are opening up for engineering
firms that can compute and measure RF/MW power levels
and show that their clients are complying with the applicable
federal, state or local regulations. Comsearch, Inc., may be
the first company to openly position itself to win a share
of the business. The firm has begun offering testing and sup-
port services for broadcast and satellite stations and recently
opened an RF testing lab at its new headquarters in Reston,
VA. For more information, contact Comsearch’s Nancy
Whitacre, 11720 Sunrise Valley Dr., Reston, VA 22091,
(703) 476-2683.

COMPATIBILITY & INTERFERENCE

Computer LAN and Satellites. . . The National Oceanic and
Atmospheric Administration (NOAA) has filed comments
opposing a proposal to link computers in a local area net-
work (LAN) by using 1.70-1.71 GHz radiation — a frequen-
cy now allocated to NOAA for transmitting weather satellite
data. The FCC proposed the LAN rules last May in response
to a petition from Motorola, which contended that wireless
networks are needed because typical LANs are difficult and
expensive to change. NOAA responded that, under the FCC
proposal, radiation-based LANs would interfere with
receivers of NOAA satellite signals. NOAA wants the FCC
to move the microwave LANs to another frequency band
or to prohibit them altogether, At the same time, NOAA
— which argued that Motorola has vastly underestimated
the number of receivers that would be affected — is asking
users of its satellite signals to register so that the extent of
the EMI problem can be gauged. For more information,
contact Richard Barth, NOAA, Department of Commerce,
Room 6106, Herbert Hoover Bldg., Washington, DC 20230,
(202) 377-0635.

Beyond Captain Midnight. . . When John MacDougall, alias
Captain Midnight, jammed a Home Box Office (HBO)
satellite signal last April (see MWN, July/August 1986), he
did more than just irritate HBO executives and FCC staf-
fers. The incident also sent a chill down the spine of those
in charge of the military’s satcom systems. According to the
cover story in the October issue of Mother Jones, a study
prepared for AT&T by SRI International’s Strategic Studies
Center in Arlington, VA, revealed that, during the aborted
rescue attempt of U.S. hostages in Iran in 1980, each side
monitored and sabotaged the other’s communications in a
full-scale electronic battle. Furthermore, the magazine
reports, DoD has not improved the anti-jamming capabilities
of its satellites in the last six years and interference is still
a very real threat to vital military systems. Indeed, speak-
ing at the Electronics and Aerospace Systems Conference
in September, Donald Latham, assistant DoD secretary for
C’1, admitted that UHF-band satellites such as FleetSatCom
are “vulnerable to some extent.” As reported in the
September 15 Aviation Week, he said that SHF-band
satellites, such as those in the Defense SatCom System, have
some, albeit limited, protection. Future satellites, such as
Milstar, will be able to ward off interfering signals, he noted.
Milstar isn’t scheduled to be operational until the 1590s,
however.

RFI Fence. .. A CBS affiliate in Columbus, OH, has built
a 31-foot-high and 740-foot-long concrete fence to protect
its C-band earth stations from RFI, according to a report
in the September 8 Broadcasting. (The actual fence is 27 feet
high and sits on a 4-foot berm.) Fanwall Corp. of Arlington,
VA, designed the irregular-shaped wall for WBNS-TV so
that the station could put the dishes next to its studios in
town rather than 20 or 30 miles away.

Power Line-RF Interference...The Canadian Electrical
Association (CEA) has awarded Ontario Hydro a $200,000
contract to study Power Line Carrier Radiofrequency Inter-
ference to and from Radio Communication Services: Phase
I(Contract No. 200-T-387). Among the project’s objectives
are how power line configurations determine nearby field
strengths as well as how, and under what conditions, the
configurations affect their susceptibility to RF signals in the
30 kHz to ! MHz band. In addition, Ontario Hydro will
build models to predict whether power line and RF sources
can coexist. For more information, contact CEA’s R.A. Del
Bianco, Suite 500, 1 Westmount Square, Montreal, Quebec
H3Z 2P9, Canada, (514) 937-6181.

GOVERNMENT
FCC RF! Crackdown. . .The FCC continues to get tough
on computer makers whose products fail to meet Part 15
RFI rules for computing devices (see MWN, March/April
1986). The commission’s seven-week delay in approving
Tandy Corp.’s new personal computers — models 1000 EX,
1000 SX — hurt sales, especially after Tandy had announc-
ed them with great fanfare, Widely covered by the press and
often criticized by the computer industry, the FCC's stepped-
up RFI certification program has resulted in the collection
of approximately 100 $2,000 fines in the last year, accor-
ding to The Wall Street Journal (September 5). Commis-
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sion officials are unfazed by the harsh words from the
industry, however; they cite the growing number of in-
terference complaints. . ..In a related action, the FCC re-
jected petitions from Electronics Associates, Inc., Cray
Research, Inc. and Denelcor, Inc. for exemption from Part
15 rules for computers used for research, engineering and
other specialized applications. The three computer makers
had asked to be excused from testing their limited-
production computers because of the high cost per unit.
After reviewing the 32 sets of comments and 7 sets of reply
comments filed in response to its August 1984 Notice of Pro-
posed Rulemaking (see MWN, October 1984), the commis-
sion rejected the petitions because it foresaw difficulties in
“uaniformly interpreting” the resulting rule. In its notice
released on August 12, the FCC noted, however, that most
of the specialized computers fall into existing categories for
exemptions. . ., The FCC confiscated approximately $10,000
worth of RF amplifiers and transmitters from H&Y Elec-
tric Supply, a Louisville, KY, distributor, in late August for
noncompliance with interference regulations despite a prior,
written warning. A conviction could result in a maximum
penalty of a $100,000 fine and a year imprisonment.

MEASUREMENT

Maguetic Fields...Dr. Maria Stuchly of Canada’s Radia-
tion Protection Bureau in Ottawa has surveyed previously
reported measurements on human exposures to static and
time-varying magnetic fields from zero to a few hundred
kilohertz. The largest DC fields are associated with both
NMR imagers and high technology devices like Tokamak
fusion reactors. Proposed transportation systems using
magnetic levitation (Maglev) would entail the strongest DC
fields (up to 100 mT) for relatively long exposure times.
Among household appliances, can openers and hair driers
generate the largest 60 Hz fields — up to 2 mT at 3 cm.
Although Stuchly covers the 0.1-0.3 uT ELF f{ields 30 cm
from VDTs, she omits the stronger VLF emissions that are
up to an order of magnitude higher. She told Microwave
News that when she wrote the paper in early 1985 there were
no published data on the VLF fields emitted by the VDTS’
flyback transformers. Stuchly’s paper appears in the August
issue of Health Physics..... Ontario Hydro’s Dr. S.M.
Harvey has detailed the “Requirements for 60 Hz Magnetic
Field Dosimetry” in a working paper issued on May 5. For
more information, contact Harvey at Ontario Hydro’s
Research Division, 800 Kipling Ave., Toronto, Ontario M8Z
5S4, Canada....Dr. Henry Baltes of the University of
Alberta in Edmonton, Canada, and Dr. Radivoje Popovic
of Landis & Gyr Corp. in Zug, Switzerland, have prepared
a major review paper on “Integrated Semiconductor
Magnetic Field Sensors,” which appears in the August issue
of the Proceedings of the IEEE., . . . Researchers at the San-
dia National Labs have combined a magnetic semiconduc-
tor with optical fiber technology to devise a magnetic field
sensor with a response time of less than a nanosecond.
Designed by Michael Butler and Stephen Martin, the sen-
sor can monitor rapidly changing magnetic fields at frequen-
cies of up to 5 GHz in noisy environments. “It may also find
application in the direct detection of intense RF fields,” they
believe. For more information, contact Butler and Martin

at the Microsensor Division, Sandia National Labs, Albu-
querque, NM 87185.

MEDICAL APPLICATIONS

Stun Gun Cure. . . High voltage, low amperage electric shock
therapy is being used as a new treatment for poisonous snake
bites in the Amazon jungle areas of Ecuador, where anti-
venom medicine is often not readily available. In the July
26 Lancet, Dr. Ronald Guderian, an American missionary
physician, and his colleagues reported curing 34 snake bite
victims by using shocks applied with stun guns within 30
minutes of the bites. (Qutboard motors have also been us-
ed as sources of current.) The treatment consists of 4-5
shocks of 20-25 kV with less than 1 mA direct current to
the bite area, each lasting 1-2 seconds with 5-10 seconds bet-
ween each jolt. In all cases the pain disappeared within 10-15
minutes and the swelling, bleeding, blistering, shock and
renal failure which usually accompany snake bites did not
develop. Shocks applied hours after bites also produced
positive results, Guderian and coworkers noted that others
have also successfully used this technique to treat bites from
scorpions and ants. They speculate that electrospasms shut
down the local blood vessels, confining the shori-living
venom long enough for it to become inactive. The letter pro-
mpted a reminder by Andrew Pearson (August 23 Lancef)
that, in 1979, an Australian research team reported that a
crepe bandage applied firmly over the bite area to prevent
venom absorption was perhaps “the cheapest and best form
of first-aid.”

MEETINGS

T&D EMI in Anaheim. . . At the same time that many utili-
ty staffers interested in the effects of power line radiation
were at the Toronto international symposium (see story on
p.1), the I10th IEEE/PES Transmission and Distribution
Conference and Exposition was being held in Anaheim, CA.
One of the Anaheim sessions was on “AC Fields and Radio
Interference” and featured papers on the “Effects of Power
Line Structures on AM Broadcast Stations”
(No.86T&D516-9), by M.S. Hammam and R.S. Baishiki of
Pacific Gas & Electric Co. (PG&E); “Interference from 60
Hz Electric and Magnetic Fields on Personal Computers”
(No.86T&D609-2), also by PG&E's Baishiki, in collabora-
tion with GE’s Dr. Don Deno; and “Analysis of Radio In-
terference and Substation Modifications for Uprating a 115
kV Substation to 230 kV” (No.86T&DS517-7), by a team from
Louisiana Power & Light Co. and Westinghouse Electric
Corp. Copies of each paper are available for $3.00 (IEEE
members) or $6.00 (others) from the Single Publications
Sales Dept., IEEE Service Center, 445 Hoes Lane,
Piscataway, NJ 08854.

OCCUPATIONAL HEALTH

Electrical Risks. . . Two recent studies shed new light on the
potential hazards associated with electrical occupations. The
first indicates that working with electricity may increase the
risk of contracting amyotrophic lateral sclerosis (ALS), a
degenerative and usually fatal disease of the motor neurons
commonly known as “Lou Gehrig’s disease.” Drs. Dennis
Deapen and Brian Henderson of the University of Southern
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California School of Medicine in Los Angeles report that
patients with ALS were almost four times as likely as con-
trols to have worked in electrical occupations. A history of
severe electric shock resulting in unconsciousness was also
significantly associated with ALS (odds ratio of 2.8). Other
physical traumas that caused unconsciousness also were
slightly significant. Suspected risk factors, such as prior
diseases and toxic chemicals, were not significant, however.
The paper appears in the American Journal of
Epidemiology, 123, pp.790-799, 1986. In the second study,
researchers sought a link between background ionizing radia-
tion and acute myeloid leukemia but, instead, found that
electrical technicians, electrical welders and computer and
telephone mechanics had a greater than average risk of
developing the disease (odds ratio of 3.8). Dr. Ulf Flodin,
of the Department of Occupational Medicine at the Univer-
sity Hospital in-Linkoping, Sweden, is the principal author
of the paper, which appears in the Archives of Environmen-
tal Health, 41, pp.77-84, 1986.

NIOSH RF Heater Study Review. ..NIOSH held a public
meeting on September 11 to review its plans for an
epidemiological study of reproductive risks among male RF
heater operators. A separate study of exposed women is like-
ly to be ready for review by early 1987, agency staffer Clin-
ton Cox reports. The two-part project, which has been
underway since 1978 (see MWN, February 1981), may get
started by mid-1987, though Cox admits that further delays
are possible. For more information, contact Cox at the Divi-
sion of Biomedical and Behavioral Science, NIOSH, 4676
Columbia Parkway, Cincinnati, OH 45226, (513) 533-8482.

PEOPLE

Changes at DoD. .. The Air Force’s John Mitchell has been
named chief of the Radiation Sciences Division at the School
of Aerospace Medicine at Brooks Air Force Base in San An-
tonio, TX. Mitchell will now be responsible for laser and
ionizing — as well as RE/MW — radiation. Dr. Jerome
Krupp has taken over from Mitchell as chief of the radia-
tion physics branch. Within the branch, James Merritt has
become chief of the bioeffects section; Dr. David Erwin and
William Hurt continue as the heads of the mechanisms and
the RF/MW facility sections, respectively. . . At the Office
of Naval Research (ONR), Dr. Charles Rafferty took over
from Dr. Tom Rozzell on October 1 as manager of the
bioelectromagnetics program. Rafferty is currently on a six-
month assighment and may continue there permanently. He
came to ONR from the Department of Microwave Research
at the Walter Reed Army Institute of Research. Rozzell has
moved to the National Research Council (see MWN,
July/August 1986).

POWER LINES

Florida Advisory Panel...The Florida Department of
Environmental Regulation (DER) has set up an advisory
panel to help develop rules for siting transmission lines (see
MWN, March/April 1986). Professor Lloyd Beidler of
Florida State University in Tallahassee, who has worked on
the mechanisms of taste stimulation and olfaction and who

is a member of the National Academy of Sciences, is chair-
ing the six-member panel. The Electromagnetic Field Ad-
visory Panel will help DER establish “reasonable” standards
to protect the public from power line fields. Buck Oven of
DER’s Division of Environmental Permitting told
Microwave News that he expects a proposal to be completed
by May or June 1987 for consideration by the state’s
Environmental Regulation Commission. For more informa-
tion, contact Oven at DER, 2600 Blair Stone Rd.,
Tallahassee, FL 32301, (904) 488-0130.

Go-Ahead for Australian Power Line. ..In our last issue,
we described the controversy over a 220 kV power line in
Victoria, Australia. On August 11, the line was approved,
because state Minister for Health David White concluded
that it “did not pose any public health problems.” Among
the official reasons for the state government’s approval were:
(1) “The fact that all sides of the debate agree that no exist-
ing epidemiological studies conclusively demonstrate any
health risk associated with high voltage transmission lines™;
(2) “The fact that electric fields associated with the proposed
[State Electricity Commission of Victoria] transmission lines
are half the minimum acceptable standard recommended by
the World Health Organization (WHO) of 2 [kV/m] at the
edge of the easement”; and (3) “The fact that magnetic fields
under the transmission lines are extremely low, typically in
the range of 5 to 50 milligauss compared with a WHO
minimum standard of 3,000 milligauss.” Referring to the
studies of Dr. Jerry Phillips of the Cancer Therapy and
Research Foundation in San Antonio, TX, White said that
experiments on cell tissue are of “limited value” in resolv-
ing questions about the health effects of electromagnetic
radiation (see MWN, July/August 1986). Overall, White
said that his staff advised him that “animal studies do not
support links between. . . ELF radiation and cancer.”

STANDARDS

Walkie-Talkie EMI. .. The IEEE Committee C37 on Power
Switchgear has approved a two-year “trial use” standard to
protect against EMI caused by operating walkie-talkies near
electrical relays: it recommends that relays be tested in a
shielded enclosure in fields between 10 and 20 V/m over the
25-1,000 MHz frequency range. In an interview with
Microwave News, Douglas Dawson of Southern California
Edison Co., chairman of the IEEE’s Power Engineering
Society working group that developed the measure, ex-
plained that the impetus for the standard came from
numerous reported EMI incidents over the past decade,
notably several at nuclear power plants (see MWN,
March/April 1986). Differences among panel members over
the acceptable interference level prevented the group from
issuing a final standard, he said, adding that he expects the
interim measure, Withstand Capability of Relay Systems to
Radiated Electromagnetic Interference (C37.90.2), to pro-
vide data on testing methods and on the effectiveness of the
limits. He hopes that a final standard can be issued using
these data. For more information, contact Dawson at SoCal
Edison, PO Box 800, Rosemead, CA 91770, (818) 302-1676.
Due to printing delays, the interim standard will not be
available until 1987.
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Satcom Antennas. .. The Electronic Industries Association
(E1A) has published Recommended Standard, EA-411-A,
Electrical and Mechanical Characteristics of Earth Station
Antennas for Satellite Communications (see MWN,
May/June 1986). The new standard replaces EIA-411
(released in 1973) and was developed by a subcommittee
chaired by Roland Schwerdtfeger of Scientific Atlanta Co.
A copy is available for $40.00 from the EIA Standards Sales
Office, 2001 Eye St., NW, Washington, DC 20006, (202)
457-4966.

ETC. ..

Odds and Ends...The lead article in the September issue
of Scientific American is “The Microwave Problem” by Drs.
Ken Foster of the University of Pennsylvania and Bill Guy
of the University of Washington. The article has received
mixed reviews from members of the community. Watch for
replies on the magazine’s letters page. Interestingly, the same
issue has an article on “The Blood-Brain Barrier” by Gary
Goldstein and Lorris Betz of the University of Michigan
Medical Center. In contrast to Koslov’s statements at the
EPA hearing (see p.2), Foster and Guy dismiss a low-
intensity microwave effect on the BBB. ... Variations in the
earth’s magnetic field may help “lost” salamanders find their
home ponds. In the August 15 Science, John Phillips of Yale
University reports that salamanders not only navigate by a
compass mechanism but have map sense, as well. .. . A short
circuit in an umbilical cord connector caused the inadver-
tent ground launch of a Raytheon Sidewinder air-to-air
missile from an F-157] fighter in a hangar at an air base near
Tokyo, Japan, according to the September 29 Aviation
Week. . . .Drs. Stewart Jaslove and Peter Brink, of the State
University of New York in Stony Brook, examine “The
Mechanism of Rectification at the Electronic Motor Giant

Synapse of the Crayfish” in the September 4 Nature....In
this column in our March/April issue, we reported that a
jury awarded $1 million to a psychic after she alleged los-
ing her special power following a CAT scan. According to
an August 9 UPI item, a Philadelphia judge rejected the
jury’s decision and ordered a new trial, saying that the award
was “so grossly excessive as to shock the court’s sense of
justice.”...A front-page story in the September 14 New
York Times described the emerging uses of thin films of syn-
thetic diamonds. One of the applications cited is the U.S.
Navy's desire for diamond radomes. (The diamond coatings
are made using a microwave discharge.) These were no doubt
discussed September 17-19 at the 18th Electromagnetic Win-
dow Symposium sponsored by Georgia Tech in Atlan-
ta....Researchers from the New Mexico Institute of Mining
and Technology and from the State University of New York
in Albany have published “Abnormal Polarity of
Thunderclouds Grown from Negatively Charged Air” in the
September 26 Science. See also a discussion of the paper in
the September 27 Science News. . . . The 26th annual meeting
of the American Society of Dowsers took place in Danville,
VT, in September and, according to an item in the September
28 New York Times, there was more talk about possible elec-
tromagnetic pulls on the dowser’s pineal and adrenal glands.
A letter from Tom Williamson of Surrey, U.K., published
in the April 17 Nature, suggests that magnetic gradients must
exceed one nanotesla per meter for dowsers to find
water. . . . And finally, there is the strange story of the Ruma-
nian family that turned up at the U.S. Capitol on September
4 with two dozen suitcases and asked a guard for asylum
— partly because they claimed they were being bombarded
by radiation in their California home. It turned out that the
family of nine already had visas which were good until 1988.
Their story quickly disappeared from the newspapers
without further explanation.

AM Radiation Lawsuit (continued from p.1)

KGA broadcasts an omnidirectional signal during the day
and a northwesterly, directional signal at night, both at 1,510
kHz. According to the complaint, the DiLuzio’s house is in
the path of the directional signal used at night.

Constant RFl Problems

The DiLuzios and their neighbors have complained for
years about RF interference (RFI) to their radio and TV
reception and to their telephones. In addition, the signal is
reportedly so strong in the community that chain-link fences
and metal objects inside homes can act as receivers.

During the building of the Mullan Road School in 1977,
workers suffered electrical shocks and burns. Inside the
school, students and teachers reported getting shocks until,
in 1981, a grounded, copper roof was installed. The shielding
cost more than $50,000, according to a feature story in the
May 26, 1985 Spokane Spokesman-Review.,

AM radio signals are generally thought to be far less harm-
ful than FM signals. Recent studies by Dr. Om Gandhi of
the University of Utah in Salt Lake City are forcing a
re-gvaluation of this view (see MWN, July/August 1985 and

July/August 1986). According to Glassman, the DiLuzios
were unaware that the RF fields might be hazardous until
a cancer specialist treating Mrs. DiLuzio asked if she had
been exposed to RF radiation.

The Environmental Protection Agency (EPA) listed the
Spokane area, where there are numerous broadcast towers,
on its list of RF radiation "hot spots” (see MWN,
January/February and May 1985). &
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HAZARDOUS RADIO FREQUENCY ELECTROMAGNETIC RADIATION:
Evaluation, Control, Effects and Standards

Course No. 588DC — January 7-10, 1987 in Washingtort, D.C, Fee: $750

The rapidly increasing number of RF electromagnetic radiatars such as radars and high-power radio broadcast and television stations, the
large number of microwave ovens and other consumer and medical RF-generating devices in use, and the increased number of industrial RF
applications constitute potential environmental, occupational. and public heaith hazards. The risks of exposure to intense RF fields for sensitive
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waorking knowledge of hazardous fadio frequency {RF} electromagnietic fadiation, its effects, and the means of protecting against it. The course
should be especially valuable to members of the medical electronics profession, manufacturers of porable and hand-held radio equipment. and
users of test and industrial electronics equipment.

Instructors: Dr. Bemhard £. Keiser and Dr. Zary R. Glaser

For further infarmation, or 3 course brochure, contact Shirley Forlenzo {202} §76-8350 or
Toll Free {800) 424-9773 (USA}

Tetex: T 5
e 499213 Toll Free {800) 535-4567 [Canada}

TECHNICAL EDUCATION IS AN INVESTMENT IN THE FUTURE

<
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radiation exposure standards that will :nake them significantly stricter than
before. They are the first regulations to take into account new data
indicating that low frequency RF radiation is riskier than once believed
(see MWN, July/August 1985).

On May 7, the Swedish National Board of Occupational Safety and
Health (NBOSH) adopted new on-the-job limits—to take effect on Janunary
1, 1988 — which are frequency-independent between 30 MHz and 300
GHz: 60 V/m and 0.16 A/m (1 mW/cm?) for the electric and magnetic
fields, respectively.

In the 3-30 MHz band, the limits are 140 V/m and 0.40 A/m (approxi-
mately 5 mW/cm?) for on-the-job exposures. When the workers are in
contact with electrical ground, the limits fall to 47 V/m and 0.13 A/m for
3-30 MHz and to 20 V/m and 0.05 A/m for 30-60 MHz (see table ¢ onp.5).
There is no standard for exposures below 3 MHz.

‘Work is underway to revise standards governing the exposure of the

{continued on p.5 )

Vlsmn Stealth & Mechanisms

Chemists at Carnegie-Mellon University have identified a family of
compounds similar to rhodopsin — the molecule that is the basis of vision
~which can absorb specific frequencies of radiofrequency and microwave
(RF/MW) radiation. The potential implications and applications are
enormous.

These compounds —retinyl Schiff base salts—promise to revolutionize
the ability to make aircraft and other military hardware invisible to radar
detection more efficiently than current “Stealth” technology, which is
based on destructive interference by reflected signals, The findings may
also help in deducing a mechanism for frequency-specific biological
effects, especially those in the eye, where many different types of Schiff
bases are naturally present.

After Dr. Robert Birge, the chairman of the chemistry department at
Carnegie-Mellon University in Pittsburgh, PA, told Aviation Week that,“It
should be possible to modify these salts so that an ensemble of them could
absorb over the entire RF range,” the military moved in and put a cloak of
secrecy over his work — it is now classified along with other Stealth
research.

Thirty years ago, Drs. George Wald and Ruth Hubbard of Harvard
University showed that a single photon could initiate a biochemical
rearrangement in reunal a Schiff base that is one of the components of

(continued on p.15)
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Ontario Hydro & IBM Study on
PMFs and Reproductive Effects

Ontario Hydro and IBM are jointly sponsoring a study of
the possible link between the pulsed magnetic fields (PMFs)
associated with video display terminals (VDTSs) and adverse
pregnancy outcomes. “It will be a major experiment,” accord-
ing to Ontario Hydro’s Murray Walsh, who is serving as the
project manager.

The announcement of the new study follows reports from
Sweden and Spain indicating reproductive effects among
PMF-exposed mice and chick embryos (see MWN, March
1983, March/April and May/June 1986 and July/August
" 1987). An IBM spokesperson said that, while “extensive
studies to date show no proof of hazard,” questions about
VDTs and pregnancy outcomes have been raised by the
Swedish and Spanish research.

Dr. Michael Wiley, a professor of anatomy at the Univer-
sity of Toronto’s Facuity of Medicine, will expose pregnant
mice to simulated VDT fields for the first 18 days of preg-
nancy; the mice will then be killed and the embryos checked.
Professor Paul Corey, a biostatistician at the university, will
collaborate with Wiley.

Themice willbe exposed to 20 kHz PMFs at three different
intensities in an effort to see if there is a dose-response
relationship, according to Ontario Hydro’s Dr. Stuart Harvey,
whoisdesigning the exposure system. A fourth gronp of mice
will serve as controls,

Inatelephone interview, Walsh said that the experimental

protocol is still in draft form but that current plans call for 200

mice in each of the four groups. The three exposure levels will
be approximately 4, 16 and 200 uT. Harvey told Microwave
News that the levels are much greater than the average expo-
sure of VDT operators, which he said isapproximately 0.1 uT.

A panel of experts from both sides of the Atlantic Ocean -

is being assembled to consult on the study. At press time, the
names of the members of the panel had not been released.

A pilot study is scheduled to begin in October; the full-
scale experiment will start in February, with results due in
January 1989. The experiment will be run “blind”; Wiley will
not know which are the exposed mice and which are the
controls.

The project will cost $400,000-500,000 (Canadian). Nei-
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ther Ontario Hydro nor IBM would specify how much each
company is contributing. IBM’s role is limited to funding the
study; the company will not be involved in its management.

The study is part of Ontario Hydro’s project on the
“Hazard Assessment of Video Display Units” (HAVDU): an
animal exposure study was first announced nearly four years
ago but was delayed until now (see MWN, January/February
1984). Walsh said that the delay was caused by “major
budgetary restraints.”

Suit Seeks More Protection
Against HERO and ESD Risks

A lawsuit seeking greater protection against the accidental
detonation of conventional and nuclear weapons by electro-
magnetic radiation (EMR), electrostatic discharge (ESD) and
lightning was filed in federal court on September 1. The
plaintiffs, a coalition of private citizens and activist groups,
are asking.the Department of Defense, each of the armed
services and the Departments of Energy and Transportation to
stop the use of electro-explosive devices (EEDs) until detailed
environmental impact statements (EISs) on the siting of
weapons with these devices near population centershave been
completed.

In their complaint, the plaintiffs cite a number of incidents
caused by EMR, ESD and lightning — they lump these to-
gether, calling them “hazards of EMR to ordnance,” or
“HEROQ.” They warn of many possible accidents, including
“the detonation of a nuclear or conventional weapon, the
ejection of rockets or missiles, the firing of a rocket...the
explosion of a weapon’s fuel supply.”

Patricia Axelrod, a ceramic tile designer from Key West,
FL, is the moving force behind the petition, having spent the
last two years researching HERO risks and accidents. Her
concerns began when the Navy decided to reactivate an air
station and to build a Homeport project, both in Key West, but
failed to address potential HERO problems — for example,
from nearby Coast Guard communications transmitters—in its
EISs.

Asked about the allegations raised in the suit, Ramie
Thompson of the Applied Physics Department at the Franklin
Research Center in Philadelphia, PA, told Microwave News
that there certainly are risks from HERO and ESD, but that,
overall, the military *“is not doing a bad job.” Thompson is the
editor of Explosives and Pyrotechnics, anewsletter published
at the Franklin center.

Axelrod says that she is being investigated by the Naval
Investigative Service because of her efforts toresearch HERO
and related risks. In a background document, The Deadly
HERO, Axelrod claims that more than 25 HERO accidents
have occurred.

Axelrod has the backing of Dr. Theodore Taylor, a former
nuclear weapons designer and staffer at the Defense Nuclear
Agency, who has voiced his “deep concern” about accidental
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explosions.

The National Peace Academy of Abbeyhills in Columbus,
OH, is also a plaintiff, as is its president, Thomas Siemer, a
former Rockwell International Missile Systems Division
manager, now retired.

The plaintiffs are represented by Edward Lee Rogers, an
attorney based in Washington, DC, who was the principal
deputy assistant secretary of the Army during the Carter
Administration. Rogers also represents a group seeking de-
tailed EISs on the military’s electromagnetic pulse (EMP)
simulators (see MWN, March/April 1987).

One of the best known accidents attributed to ESD was the

A Hazard for Surgeons?

Surgeons are often exposed to high levels of radio-
frequency (RF) radiation while using electrosurgical
units (ESUs), according to new measurements pub-
lished in the July issue of the Journal of Occupational
Medicine.

In a simulation of an operation, a team led by Dr.
Jacob Paz of the New York Medical College in Valhalla
found surgeons’ eyesand foreheads were exposed to the
highest levels of radiation — far in excess of the ANSI
standard. The electric and magnetic fields were as high
as 9,000,000 V¥m? and 3.5 A¥m?, respectively. The
ANSI standard is4,000 V¥m?and 0.025 A¥m? between
30-300 MHz. Although not specified in the paper, ESUs
operate at about 27 MHz in the ISM band.

An ESU is a standard fixture in most operating
rooms; it is used to cut and seal tissue and to stop
bleeding, In abdominal surgery, for instance, a surgeon
may use an ESU in the coagulation or sealing mode 100
times or more in the course of one operation, according
to Paz and coworkers. The team warns that “our result
strongly suggests that a potential for eye injury exists”
and calls for more research on exposure levels during
surgery, as well as on the actual risks from extended
exposure.

Pazalsojustcompleted taking measurements during
an actual operation. The readings from a probe placed
on the operating table were as high as 50,000,000 V m?,
with background levels between 1,000 and 3,000 V¥
m?, He did not take magnetic field measurements. Paz
told Microwave News that these results, which have not
been published, confirm his original work.

More than ten years ago, Dr. J.W.C. Fox and col-
leagues warned of the possible health risks due to RF
radiation from ESUs in the operating room. Writing in
The Lancet (i, p.962, May 1, 1976), they noted that they
had measured power densities above 150 mW/cm? at
the point of application and along the active lead of the
unit.

1985 fire at a Pershing I site in West Germany, which killed
three servicemenand injured 16 others (see MWN, June 1985).
This past June, three National Aeronautics and Space Admin-
istration (NASA) rockets were inadvertently launched from
NASA'’s Wallops Island facility in Virginia after being struck
by lightning (see also itemn on ESD contract on p.12).

NBS and FCC Step Up
Action Against EMI

The National Bureau of Standards (NBS) and the Federal
Communications Commission (FCC) are developing new
ways of dealing with electromagnetic interference (EMI)
problems.

EMC LAP Expands

The NBS has expanded its electromagnetic compatibility
(EMC) National Voluntary Laboratory Accreditation Pro-
gram (NVLAP) to meet the needs of the FCC and the U.S.
Naval Air Systems Command. New test methods covering a
host of FCC and military standards have been added to the
ones established Iast year (sce MWN, September/October
1986).

In a series of telephone interviews, members of the EMC
community expressed their unanimous approval for the LAP
and for the FCC’s participation. “It’s excellent,” said Finbarr
O’Connor of R&B Enterprises in West Conshohocken, PA.
“It*s a good sign for everybody; it adds credibility,” concurred
Ed Bronaugh of Electro-Metrics in Amsterdam, NY.

Uncertainty hangs over the program, however. A draft
proposal is being circulated which would transfer Iaboratory
accreditation to non-governmental organizations. The impe-
tus for this comes from the American Association for Labora-
tory Accreditation.

If the informal proposal is well received, NBS will publish
aproposed rule in the Federal Register for public comment. It
would be at least a year before the LAP for any one industry
is taken private, according to Harvey Berger, the manager of
the NVLAP. Berger said that if the privatization proposal is
approved, he doubts that the EMC L AP will be one of the first
to be transferred out of NBS.

There are now 16 accredited labs: Spectrum Control, Inc.,
of Erie, PA, and Unisys Corp. of Salt Lake City, UT, have
joined the 14 others that were on the original NBS roster. (GTE
Evaluation & Support Dept. in Lexington, K'Y, has changed its
name to Testmark Laboratories.) For more information on the
EMC LAP, contact: Jeffrey Horlick, NVLAP, NBS, Admin
AS531, Gaithersburg, MD 20899, (301) 975-4016.

FCC Amends Measurement Methods

The FCC has amended its Procedure for Measuring RF
Emissions from Computing Devices, better known as MP-4.
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Although the changes are billed as “editorial,” there are a
number of substantive amendments. Among the changes are
new ways to configure the cables during testing and a require-
mentthat monitors display arepeating pattern of the letter*“H”
(scrolling H's) during testing.

The changes have met with differing reactions. Some of
those involved in testing products agree that the changes are
minor; others, like Glen Dash of Dash, Straus & Goodhue in
Boxborough, MA, argue that the commission should have
issued a formal proposal of its changes. Dash, who is both an
engineer and an attorney, said that the changes go “way
beyond” the threshold point for rulemaking,

The Computer and Business Equipment Manufacturers
Association (CBEMA), which recently proposed some major
changes to MP4 (see MWN, May/June 1987), warns that its
~ members “could suffer severe economic impacts” from the

changes and that some devices might have to be redesigned.

Dash said that the revisions in the MP~4 document have
“solved the debate on how the commission tests” but have not
“solved the problem of repeatability.” He called the scrolling
H’s a “mistake.”

Art Wall of the FCC’s testing lab in Columbia, MD,
discounted the complaints, noting that it has been five years
since MP-4 was adopted and that it is time to incorporate the
lessons learned.

On September 17, CBEMA asked the FCC to seek public
comment on its “editorial” changes. Meanwhile, the FCC has
extended the deadline for commenting on the revisions to MP-
4 proposed by CBEMA in April until November 15, withreply
comments due on December 15.

Recent FCC test results indicate that certain electronics
products are meeting the FCC’s EMI rules. Tests of 16 VCRs
showed that, with one minor exception, all passed the con-
ducted and radiated emissions tests. Class B (for home use)
computer devices did less well, with six of 15 failing the
compliance requirements. The FCC’s Wall said that the
commission would recommend a simplification of the au-
thorization requirement for VCRs — but not for Class B de-
vices.

Copies of the revised MP-4 are available from the FCC
Consumer Assistance Office, 1919 M St., NW, Washington,
DC20554,(202) 632-7000. For more informationon the FCC
testing program, contact; Art Wall, FCC Lab.,, 7435 Oakland
Mills Rd., Columbia, MD 21046, (301) 725-1585.

Conducted EMI Tests

TheNBS and a consortium of collaborators are working to
develop ways of protecting sensitive electronic eqnipment
against power surges. Under the leadership of NBS’s Frangois
Martzloff, a team is undertaking extensive measurements o
better understand the propagation of pulses — from lightning,
transformers and switches — through a building’s electricat
wiring.

Basic Measurement Instruments (BMI) is allowing the

NBS to inject surges into the power lines in its building in
Foster City, CA. Martzloff said that BMI has already lost two
laser printers as a result of the test surges. He explained that
protecting against such losses can be complicated —in particu-
lar, he cited the problem of multiple grounds when many
pieces of equipment are interconnected.

One of the project’s main objectives is to recommend
surge protection devices that are cost-effective. Martzloff
niotes — as others have in the past — that many commercially
available surge protectors do not work and that, “It would be
desirable for an objective organization to rate such devices.”
A staffer at Consumers Union in Mt. Vernon, NY, told
Microwave News that it has no plans to tests surge protectors
at this time.

Members of the consortium include: BMI, Current Tech-
nology, Inc., EDCO, EPRI, GE, General Semiconductor
Industries, Pass & Seymour and TII Industries, Inc. The
Building Industry Consulting Service International, a trade
group based in Tampa, FL, is the coordinator for the consor-
tium,

Those interested in joining the effort or seeking more
information, should contact: Frangois Martzloff, B162 Me-
trology Bldg., NBS, Gaithersburg, MD 20899, (301) 975-
2409.

EPA RF/MW Guidance
Now Due in 1989

The Environmental Protection Agency (EPA) now
expects to publish its guidance for public exposures to
radiofrequency and microwave (RF/MW) radiation in
July 1989. -

EPA began working on the guidance in the 1970s,
but its progress has been marked by repeated delays. In
July 1986, EPA issued three options for limiting RF/
MW exposures — the equivalent of 100, 200 and 1,000
PW/cm?-as well as anon-regulatory-action option (see
MWN, July/August 1986). When the agency published
its proposal last year, the schedule called for a final rule
by the end of 1987.

In August, letters were sent to more than 20 federal
agencies, asking them to designate representatives to
the Interagency Working Group on Radiofrequency
Radiation, which will be reactivated to monitor EPA’s
guidance development. The first meeting of the work-
ing group is scheduled for November. Once a federal
radiation guidance is adopted by EPA and approved by
the President, it must be implemented by federal agen-
cies, not by EPA.

For more information, contact: Norbert Hankin,
Office of Radiation Programs, ANR-461, EPA, 401 M
St., SW, Washington, DC 20460, (202) 475-9630.
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Time averaged over any six-minute period.
The ceiling values are averaged over one second.

Swedish Occupational Exposure Limits

Frequency E Egroundcd Ecell[ng [grounded] H Hgmundcd Hcelllng feroundad]
(V/im)  (V/m) (V/m, rms) (A/m) (A/m) A/m, rms)

3-30 MHz 140 47 300 [100] 0.40 0.13 0.8 [0.27}

30-60 MHz 60 20 300 [100] 0.16 0.05 0.8 [0.27]

60-300 MHz 60 300 0.16 0.8

0.3-300 GHz 60 300

Standards (continuedfromp.1)
general population, according to NBOSH’s Dr. Kjell Hansson
Mild.

Mild told Microwave News that a frequency-independent
standard was adopted to simplify enforcement - so that health
inspectors do not have to check the frequency of the emitter to
know the applicable standard.

NBOSH has also specified amaximum exposure of 300 V/
m and 0.8 A/m during any one-second period; normally,
exposures are averaged over a six-minute interval. In the 3-60
MHz band, grounded workers cannot be exposed to more that
100 V/m or 0.27 A/m in any one second.,

The new limits are the first revision since 1977, when the
standard was set at S mW/cm? between 10 and 300 MHz and
1 mW/cm? between 300 MHz and 300 GHz.

For more information, contact: Dr, Kjell Hansson Mild,
NBOSH, Box 6104, S-900 06 Umea, Sweden.

Following the lead of the U.S. National Council on Radia-
tion Protection and Measurements (NCRP), the Canadian
Bureau of Radiation and Medical Devices is planning to
tighten allowable public exposures to RE/MW radiation by a
factor of five. Like their Swedish counterparts, the Canadian
rules are significantly more stringent when applied to
grounded individuals or to those in contact with ungrounded
objects.

For members of the general population, the Canadian
proposal calls for an exposure limit of as low as 10 V/m, when
people are grounded — for ungrounded individuals, the limit is
28 V/m (approximately 200 uW/cm?). In a telephone inter-
view, Dr, Maria Stuchly of the radiation bureau said that the

higher limits apply.

population exposure,

Canadian General Populafion and Occupational Exposure Limits

Frequency E. . E,, H,_., H,
{V/m, ms) (V/m, rms) (A/m, rms) (A/m, rms)

0.01-1.2 MHz 600 280 4 1.8

1.2-3 MHz 600 280 4.8 (f) 2.1()

3-30 MHz 1800 () or 840 (f) or 4.8 (f) 2.1(f
3120 (f5)* 1600 (f15)*

30-100 MHz 60 or 20* 28 or 10* 0.16 0.07

100-300 MHz} 60 or 0.2 (f)* 280r0.1(H)* 0.16 0.07

0.3-1.5GHz 345 (f*9 1.61 () 0.0093 (°%) 0.004 (f°%

1.5-300 GHzt 140 60 0.36 0.16

Pop = general population; Occup = occupational; £ = frequency in MHz.
* The lower limits apply only when the exposed person is less than 0.1 m from electrical ground; in all other cases the

+ For 100-300 MHz, the power density is 1 mW/cm? for occupational exposure and 0.2 mW/cm? for general population
- exposure. For 1.5-300 GHz, the power density is 5 mW/cm? for occupational exposure and 1 mW/em? for general
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proposal “was motivated by the work of Drs. Om Gandhi and
Bill Guy.”

In a 67-page review and rationale for the revision of the
1979 Canadian standard, Stuchly argues for continuing to
base occupational health standards on a specific absorption
rate (SAR) of 4 W/Kg - or 0.4 W/Kg when a tenfold safety
factor is applied — which was the basis of the 1982 American
National Standards Institute (ANSI) guidelines. She rejects
the U.S. Environmental Protection Agency’s (EPA) 1 W/Kg
threshold as being “based on a considerable number of as-
sumptions, largely plausible but yet unproven.”

Stuchly points out that the proposed standard builds in an
added level of protection over the 0.4 W/Kg threshold with
the lower exposure limits for grounded individuals.

For ungrounded workers, the limits are 60 V/m in the 30-
300 MHz band, but 20 V/m for grounded workers exposed to
30-100 MHz radiation. For magnetic fields, the limitis 0.16
A/m for 30-300 MHz (see table for complete proposal).

In her rationale, Stuchly argues that, “Although pulsed
fields are more effective in some cases than [continuous
wave] fields in eliciting biological responses, the available
scientific data are not sufficient for establishing thresholds
for peak-field strengths.”

Stuchly also calls the studies indicating that extremely
low frequency-modulated RF fields can affect the movement
of calcium “very important,” “perplexing” and “the major
unresolved issue,” but has decided that these data “cannot be
effectively used in standard setting at this time,”

The new Canadian limits have been extended down to 10
kHz to address emissions from induction heaters, according
to Stuchly (see MWN, March 1985).

The Proposed Revision of the Canadian Recommenda-
tions on Radiofrequency Exposure Protection will be pub-
lished in the December issue of Health Physics. For more in-
formation, contact: Dr. Maria Stuchly, Bureau of Radiation
and Medical Devices, Health and Welfare Canada, Room
233, Environmental Health Centre, Tunney’s Pasture, Ot-
tawa, Ontario K1A 0L2, Canada.

ELF NEWS

Portland, Oregon, Adopts
200 u W Standard

Aftereight years of proposals, hearings and counter-
proposals, the city of Portland, OR, has adopted its own
radiofrequency and microwave (RF/MW) radiation ex-
posure standard. *“It’s finally over,” Steven Gerber of
the city’s Bureau of Planning told Microwave News.
Gerber had shepherded the rules through the approval
process since 1979. The standard took effect on Sep-
tember 18.

On August 19, the Portland City Council voted to
accept limits that are five times stricter than those of the
American National Standards Institute (ANST) — 200
HW/cm? between 30 and 300 MHz. The new Portland
standard is identical to those already adopted by
Multnomah County (in which Portland is located) and
by the state of Massachusetts — and endorsed by the
National Council onRadiation Protection and Measure-
ments (NCRP).

Before the City Council’s final vote, an earlier
proposal to adopt a 100 pW/cm? standard was reintro-
duced, but, according to Gerber, was again rejected. For
the last three years, the city has had a moratorium on all
new broadcasting transmitters of 500 watts or greater'
the ban is now over.

Under the new rules, all existing radio and tclewsxon
broadcasters must register with the city, and applicants
for new facilities must submit a radiation measurement
survey. Low-power devices are generally exempted
from regulation, as are amateur radio facilities and
civilian and military radars. .

For more information, contact: Stever Gerber,
Bureau of Planning, 1120 S.W. Fifth Ave., Portland,
OR 97204, (503) 796-7700. See also MWN, January/
February 1982, July/August and November/December
1985 and March/April 1987,

EMFs and Brain Tumors: Link Questioned

A team from the National Cancer Institute (NCI) has
found that male workers in electrical occupations have an
increased risk of brain cancer, but the lead researcher, Dr.
Terry Thomas, is “not convinced” that electromagnetic fields
(EMFs) are responsible.

In a telephone interview, Thomas, who is now with the
Veterans Administration’s Department of Medicine and
Surgery in Washington, DC, said, “I could not rule out
[EMFs], but I don’t think they are the likely cause for the
excess in brain tumors.” She cited the lack of “biological
plausibility™ as one reason for her skepticism.

In their paper, Thomas and coworkers cite other exposures
common in electrical and electronics occupations, including
soldering fumes, lead, solvents and other chemicals, which
could play a role in causing the excess in brain tumors. (The
paper refers to microwave and radiofrequency (MW/RF)
radiation; Thomas said that this is a surrogate for all types of
EMFs.)

The NCI team found that all electricians and electronics
workers had an elevated risk of brain tumors; the relative risk
(the ratio of the number of observed cases to controls) in-
creased with length of employment, reaching a statistically
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significant level of 10.4 for those with 20 or more years on the
job.

Another study published earlier this year failed to find any
elevated risk of brain tumors among Swedish electricians,
power line workers or telecommunications workers.

Thelink between EMFs and brain tumors was first uncov-
ered by Drs. Ruey Lin and Sam Milham.

See: Terry Thomas, et al., “Brain Tumor Mortality Risk Among Men
with Electrical and Electronics Jobs: A Case-Control Study,” Jour-
nal of the National Cancer Institute (JNCI), 79, pp.233-238, August
1987; Joseph McLaughlin, et al., “Occupational Risks for Intracra-
nial Gliomas in Sweden,” JNCI, 78, pp.253-257, February 1987; and
MWN, Qctober 1984, July/August 1985 and March/April 1986.

Property Values Near
Power Lines: Two Views

The controversy over the health risks of living near power
lines is having an impact on property values in at least two
states. The Fremont, CA, Planning Commission is requiring
the California Department of Real Estate to wam potential

EPA on ELF Risks

In the appendixes to anew reporton indoor air qual-
ity, the Environmental Protection Agency’s (EPA)
Office of Research and Development included adiscus-
sion of the health risks associated wth exposure to ELF
electromagnetic fields. Below are its conclusions, with
the citations omitted:

There are data consistent with a possible connection
between exposure to power line frequency electric and mag-
netic fields and 1) the appearance of cancer from basic
biological changes in the utilization of genetic information, 2)
to enhanced cellular transformations in test tubes, 3) reduced
ability to resist immunological challenges, 4) an increase in
human childhood cancer. In another area, effects have been
shown on brain tissue in vifro, on brain tissue in animals
exposed before they are born, and on certain behaviors of
animals. Thus the specter of potential cancer induction/pro-
motion and of aberrant behavioral changes has been associ-
ated with exposure to fields in homes caused by the electric
power system and the use of home appliances. These reports
do not unequivocally demonstrate that power line frequency
fields are a human health hazard separate and apart from the
known hazard due to electric shock and burns; however, the
combined reports do indicate that a great deal of caution must
be exercised before allowing any increase in exposure of the
general population until a better understanding is obtained of
the underlying mechanism of action and possible synergism
with other potentially hazardous agents and stressors in the
environment.

“Appendix A: Preliminary Indoor Air Pollution Information
Assessment,” EPA Indoor Air Quality Implementation Plan,
EPA report No.600/8-87-014, June 1987, p.2-167.

home buyers in a subdivision that nearby 230 kV powerlines
may pose a health risk. The warning, which will be inserted in
the department’s final subdivision report, states that:

The subject property is located near Pacific Gas and Electric
and the City of San Francisco High Voltage Electric Trans-
mission Lines. Purchasers should be aware that there is
ongoing research on possible potential adverse health effects
caused by the exposure to a magnetic field generated by high
voltage lines. Although much moreresearch is needed before
thequestionof whethermagnetic fields actually cause adverse
health effects canberesolved, the basis for such anhypothesis
is established. At this time no risk assessments have been
made.

According toanitem in the Palo Alto Times Tribune, about
ten of the 85 single-family homes will be 80-100 feet from the
power lines. Sales are scheduled to begin in 1988.

Central Maine Power Co. takes a more optimistic view of
the effect of power lines on real estate values. In response to
questions raised by property owners, the company said that
iots near transmission lines “have in many cases risen” in
value. It attributed the increase to buyers’ desire to be near
cleared land exempt from property taxes.

SPARKS Fly in Ireland

Anlrishcitizens group called SPARKS (Stop Power Lines
Across Residences, Kindergartens, Schools) has launched a
campaign to stop the constraction of 220 kV power lines
which would run through playgrounds at two grammar
schools in Wicklow County.

At a public meeting held in September, two local council
members voiced their support for the group and said they
would ask the council to push fora moratorium on building the
lines until the health effects are studied. One council member
has achild in one of the schools; the other said she “would not
like her family or acquaintances to live near those pylons.”

When the Electricity Supply Board applied forapproval of
the lines, it said that 1982 and 1984 World Health Organiza-
tion (WHO) reports concluded that transmission lines up to
420 kV do not pose a health hazard. In response, SPARKS
noted that a more recent WHO report took a more cautious
view,

EPRI Radiation Newsletter

The Electric Power Research Institute (EPRI) has started
publishing an occasional newsletter about its ionizing and
non-ionizing radiation program. Radiation Studies Review,
which will cover epidemioclogical studies, exposure assess-
ment and mechanisms of interaction, will be issued three
times a year.

At present, the four-page newsletter is available free. For
more information, contact; Dr, Stanley Sussman, EPRI, PO
Box 10412, Palo Alto, CA 94303, (415) 855-2581.
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Congressional Power Lines Hearing Set for October 6

The House Subcommittee on Water and Power Resources
will hold a hearing on the health risks associated with expo-
sure to power line electromagnetic fields on October 6 in
‘Washington, DC,

The lead-off witness will be Congressman Benjamin Gil-
man (R-NY). The 345 kV Marcy-South power line, which is
under litigation, will run through his district (see MWN,
March/April 1987).

At press time, the subcommittee is also scheduled to hear
testimony from the following witnesses: Panel 1: Dr. Robert
Becker, formerly of the VA Hospital in Syracuse, NY, Dr.
Jerry Phillips of the Cancer Therapy and Research Foundation
in San Antonio, TX, and Dr, David Savitz of the University of
North Carolina in Chapel Hill. Panel 2: Dr. Ross Adey of the
VA Hospital in Loma Linda, CA. Panel 3: Dr. Leonard Sagan
of the Electric Power Research Institute (EPRI), accompanied
by Dr. Philip Cole of the University of Alabama in Birming-
ham. Panel 4: Sheldon Meyers, the director of the Enviran-
mental Protection Agency’s (EPA) Office of Radiation Pro-
grams, accompanied by EPA’s Dr. Richard Phillips; and
Donna Fitzpatrick, Assistant Secretary of Energy for Conser-
vation and Renewable Resources.

Below are the opening statements by the members of the
first panel on recent research on the biological effects of
power line fields. '

The hearing had originally been scheduled for September
22.

Robert Becker, MD

..Jtismy considered medical opinion, based uponmy experience
and knowledge in this field, that the biological effects of man-made
electromagnetic fields (EMFs) constitute ahealth hazard to much of
the population of the United States and that appropriate steps are
urgently required to deal with this situation. This is a complex, new,
scientific area and because of its environmental aspects and their
economic and military impact, it has, unfortunately become politi-
cized. One must have a basic understanding of the present scientific
data and some knowledge of the past role of the federal government
before any attempts are made to rectify the situation.

1t is difficult to compress the knowledge and experiences of 30
years into a ten-minute statement; therefore, it should be understood
thac I will present a simplified overview of the situation under
discussion.

When I began my research in 1958, science was certain it had
buried forever the idea that electrical currents below the level of
perceptionor external EMFs of any type had any important effects on
living organisms. The accepted scientific doctrine was that the effect
of EM energy onliving organisms was identical toits effectona bowl
of Jello; simply heating it up only when very large amounts of power
were applied. This subsequently became known as the “Thermal
Effect Only” which, since it was fully in accord with the physics of
the time and the biological idea that all living organisms were
chemical machines, became scientific dogma. Those few scientists
who reported valid experiments indicating bioeffects at levels far
below the thermal were simply dismissed because true science knew
that such effects simply could not occur. However, over the past 30

years this view has completely changed. We now know that very
small electrical currents are generated by living organisms and that
they are important regulators of growth and the operations of the
central nervous system. Similarly, it has been discovered that the
brain itself as well as other organs actually produce magnetic fields
detectable outside of the body. Within the past decade we have found
that living organisms have specific organs, developed very early in
evolution, whose job it is to sense the changes that occur in the
Earth’s magnetic field and alter the organisms' behavior appropri-
ately. Finally, only within the last year have we begun to begin to
understand the actual physical mechanisms involved in these inter-
actions between very small magnetic fields and living things. This
area has grown from one in 1960 when less than a handful of
scientists was involved to one today when we have three accredited
scientific societies, two scientific journals devoted to this discipline
in this country alone and literally thousands of scientists involved on
a worldwide basis, The question no longer is one of “Do very small
EM forces have any bioeffects?” but “What is the level of hazard
from abnormal EM energy?”

Before 1900 the electrical environment of the Earth was far
simpler than today, consisting primarily of the Earth’s magnetic
field, which, contrary to common misconception, is not constant but
changes in strength at the same rate as the day-night cycle and also
contains frequencies from below one per second to about 30 per
second. This environment has existed since life began, so living
things have had about three billion years to adapt to it and develop
uses for it. Since 1900, we have markedly changed this environment
with the introduction of fields and frequencies that never before
existed on Earth. This use of EM energy for power'and communica-
tions has markedly accelerated since the end of World WarIl and we
have now just about filled up the available space in the EM spectrum.
This change in our natural environment is actually the most drastic
alteration made by mankind and is far greater than any chemical
contamnination yet produced. This was done in the complete confi-
dence, based upon the “Thermal Effects Only” dogma, that no
biological effects or actual harm to-living things could occur. We
now know that this was wrong. Allliving things are closely tied to the
frequencies of our natural EM environment and the presence of
abnormal, man-made fields produces serious alterations in basiclife
functions. Itis important to contrast this effect with that of chemical
poliutants which have specific actions on the body and result in
specific diseases. Abnormal EMFs act at the most basic level of the
organism and result in a wide spectrum of diseases and abnormali-
ties, It is a fallacy to equate the two and require that field exposure
produces specific diseases.

There are two large classes of effects of abnormal fields; those
that impinge upon the total body functions and those that affect the
function of single cells.

The first is produced because mechanisms and specific structures
in the brain are “designed” 1o perceive the normal changes in the
Earth's magnetic field for the purpose of furnishing a timing signal
for biological cycles. This action is automatic and we are not aware
of it. The pineal gland, buried deep within the brain, is sensitive to the
normal cycle of magnetic field changes and alters its output of
extremely important neurchormones in synchrony with them. These
chemical messengers produced by the pineal govern the level of
activity of the brain and regulate the functions of all of the body’s
glands. Chronic exposure to abnormal fields results in disturbances
in the biological cycles which result in the production of the stress
syndrome. This state of chronic stress is characterized by a wide

-variety of malfunctions in the organism, ranging from weight loss to
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diminished capacity of the immune system and changes in brain
function. Clinically, these result in declines in fertility, low birth
weights, diminished resistance to infectious diseases, diminished
resistance to cancers and increases in serious psychological distur-
bances.

The effect on cells is in the alteration of normal cell division.
Exposure of any cell in active multiplication will result in an
acceleration in the production of DNA and alteration in chromosome
structure, These effects will be evidenced by a marked increase inthe
rate of cell growth and the production of genetic abnormalities.
Clinically, the results will be, an increase in the incidence of birth
defects and genetic diseases such as Down'’s Syndrome, increases in
the growth rate and malignant characteristics of cancers and, quite
possibly, the production of cancerous changes via genetic altera-
tions.

It is instructive to look at the recent statistics for these general
disease patterns in our society. The incidence of birth defects has
approximately doubled over the past 25 years. The incidence of
cancer in generalis increasing approximately 1% per year and certain
types have become epidemic in nature. In 1984, the NIMH reported
the incidence of serious mental disorder in the general population
was 20%, with the incidence in the under 45 age group at twice that
figure. The incidence of suicide in the teen-age group had more than
doubled between the years 1961 to 1981 and while firm data is not
available, this increase seems to be accelerating. It is recognized that
our society contains other factors that may coniribute 1o this situ-
ation. However, the link with abnormal EMFs is the only one that
extends globally to all of these conditions.

It is obvious that something needs to be done; however, before
plans are made and actions taken, itis essential that the record of past
actions by theregulatory agencies and other governmental entities be
considered to avoid pastmistakes. This record can only be character-
ized as either, at best, unintelligent adherence to the “Thermal Effects
Only” dogma or, at worst, a deliberate cover-up motivated by
military concems.

Evidence of biological hazards from exposure to non-thermal
levels of microwaves was known to the military since the late 1950s,
however, the response was to deny its existence and to devise an
exposure “standard” based upon the old “Thermal Effects Only”
concept. To the best of my knowledge this same inadequate standard
is in use today in all branches of the military. In the late 19605 the
Navy was considering the construction of & very large antenna
system for communicating with atomic submarines. This was to
operate in the ELF band at either 45 or 75 Hz, just below and above
the 60 Hz electric power frequency. A series of experiments were
performed by the Navy and in December 1973, a committee of
civilian experts, of which I was one, was convened to evaluate the
results. There was no question that the results indicated a strong
possibility of serious healthhazards from the Navy’s antenna system
and, more 50, from the civilian network of 60 Hz power transmission
lines. In particular, the committee noted that the strength of the field
from the antenna was amillion times smaller than that from a 765kV
power line and it recommended to the Navy that this information be
transmitted to the White House agency responsible for EM safety.
TheNavy responded by burying the report and denying its existence
to Congress. Shortly after the meeting, I was informed of a proposal
to build a network of ultra high voltage transmission lines in New
York state. Since the report was not highly classified, I notified the
Public Service Commission (PSC) of the state of its existence and
suggested that they request the data from the Navy, This the Navy
refused and the PSC contacted me directly with the request thatI, and
my colleague, Dr. Andrew Marino, serve as expert witnesses in a
public hearing on this question. Delays imposed by the utilities

involved permitted us to conduct additional experiments at the 60 Hz
power frequency, which extended and confirmed the risks found in
the Navy studies. The hearings began in 1976 and during their course
all grant funding from both the NIH and the VA was withdrawn from
my laboratory. On separate occasions both Dr. Marino and I were
informed by representatives of the VA that our withdrawal from the
hearings would result in restitution of the funding (laterI was told by
an admiral and former Chief of the Office of Naval Research that the
Navy protested the closing of my lab in this fashion but was over-
ruled). I refused to withdraw and the laboratory was closed in
December 1980. However, the PSC accepted and implemented my
recommendations for a long-term research program, which I made
during the hearings. This resulted in the New York Department of
Health'’s Power Lines Project.

...Despite the fact the New York report noted some positive
findings and one of its recommendations has been the occasion for
this hearing, the majority of it...[has] deficiencies....These defects
include the application of extremely rigorous requirements to posi-
tive reports while accepting negative reports at face value, ignoring
significant positive reports in the literature, using non-applicable
negative reports, etc. In short, all studies done to date by public
agencies with public funding have been biased, unscientific and
designed to indicate a lack of harm from these EMFs.

Large amounts of public funds have also been used for many
animal experiments purportedly designed to evaluate the health risks
associated with such fields. Most have actually been designed,
deliberately in advance, to yield negative results and any positive
results obtained have not been reported or their release has been long
delayed. In such contract research the “Golden Rule” applies —~ “He
who has the gold makes the rules.” In short, despite the expenditure
of many millions of dollars, the actions of federal and state agencies
have been not only far less than adequate to deal with this issue but
suspect as well, ’

This is not simply a scientific issue but a very human one. A
family living on a dairy farm in New York that has been theirs since
1820 has suffered an economic and medical disaster. A 765 kV
transmission line was builtthrough theirland a few hundred feet from
their home. Since it began operating in 1982, their cows have
produced dead or defective calves and all of their chickens produced
defective, unsalable eggs and then died. Their young daughter
developed Hashimoto’s disease, a permanent autoimmune condition
of the thyroid gland, and the husband and son have developed other
autoimmune diseases. Their farm is unsalable and cannot be used for
collateral for them to be able to move. I called this situation to the
attention of the NY-DOH Panel, suggesting that it be studied and that
other similar-case situations be looked for. They took no action
whatsoever. Since 1981 T have worked with a citizen’s group in a
rural town of about 25,000 inhabitants in New Jersey. This town
ranks fifth in the nation in the concentration of microwave sources,
behind New York City, Chicago, Dallas and San Francisco and just
ahead of Los Angeles. The first microwave source began operating
in 1974 and 11 months later the first baby with Down’s Syndrome
was bomn. Since then the microwave sources have increased, and so
have the cases of Down'’s Syndrome until at this time the incidence
is at least five times greater than normally expected. Furthermore,
these cases are located in *'clusters™ along with other genetic and birth
defects and an excess of cancers. These cluster areas appear to be
locations irradiated by the local microwaves. Studies have been
made and reports issued by the New Jersey Departmentof Health, the
EPA and the CDC, none of which adequately addressed the problem.
Thave provided the sub-committee with a copy of a scientific report
Irecently published on this situation. At this time, basically nothing
is being done.
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I urge the establishment of a congressionally mandated and
overseen research program aimed specifically at determining the
level of risk. Whether this research program is based in a federal
agency or not, it must be overseen by a panel of outside experts,
drawn from many disciplines, and must include full representation
by advocates for the position that such irradiation may be harmful.
Full and prompt disclosure of all data and all panel deliberations and
decisions must be assured. I also urge consideration of a congres-
sional investigation of human exposure in the military forces of the
U.S., and consideration of a moratorinm on new construction and
operation of field-producing military facilities. Iam well aware of the
vital role played in our society by EM forces and in no way do I
advocate total cessation of their use, I urge only that risk-benefit
decisions in this area be based upon valid scientific data and be made
by representatives of the population at risk rather than by parties of
interest. It is time to seek the truth about this vital problem.

Jerry Phillips, PhD

..Although cancer is only one aspect of electromagnetic field
(EMF) effects on human health and development, it is the one with
which I am most familiar and which I will discuss with you this
morning.

Prior 1o the 1979 report of Wertheimer and Leeper, which
documented an association betweenlong-termexposure to low-level
household-frequency or 60 Hz EMFs and childhood leukemia,
interest in EMFs and cancer in general was minimal. However,
Wertheimer and Leeper's hypothesis was unique, startling and
potentially frightening. Suddenly, it was possible that exposure to
EMFs produced by the flow of 60 Hz electricity could be a hazard to
human health, In the years following Wertheimer and Leeper’s
report, many additional reports have appeared in which the theme has
been the same: exposure to low-level 60 Hz EMFs in the home oron
the job appears to be associated with increased incidences of leuke-
mia in children and various cancers in adults. However, the epidemi-
ological studies are just one link in an important chain of evidence;
there are also laboratory studies which form an important bridge
between epidemiology and a real-world increase in cancer incidence
caused by EMFs.

Before describing these laboratory studies, let me first present
some basic information about cancer. Most human cancers are
triggered or propagated by exposure to environmental agents. There-
fore, cancerdevelopment is theresultof a complex interplay between
various chemical and physical agents and unknown factors dictated
by human genetics. The natural history of cancer development
evolves through stages that include initiation and promotion. Initia-
tion is a process that results in the transformation of anormal cell into
acancer cell, and involves at least one permanent, heritable alteration
in the basic structure of the cell’s genetic information (its DNA).
Promotion is a process characterized by selective growth and altered
gene expression of the initiated cells (stem cells). After theinitiation
occurs, the tumor response is ultimately the same, whether promo-
tion occurs one week or one year later. These distinctions are
important, because the available scientific literature indicates that
EMFs appear to serve as tumor promoters. The question, therefore,
isnot whether 60 Hz EMFs cause cancer, butrather what is the extent
to which such fields contribute to the development of clinical cancer?

The available scientific data indicate that EMF exposure has
effects that are both direct (i.e., on human cancer cells) and indirect
(i.e., on other body cells, but having the overall effect of allowing
cancer development). In the former category are studies from my
laboratory. We have found thathuman cancer cells exposed to 60 Hz
EMFs: 1) exhibit two- to 24-fold greater growth of stem cells; 2)

exhibit increased expression of a growth-related cellular protein; 3)
exhibit greatly increased resistance to destruction by cells of the
body’s defense system; and 4) these changes are permanent. These
results are especially important since thekey events in tumor promo-
tion are associated with increased growth and altered gene expres-
sion in initiated stem cells. Further support comes from other
laboratories, where research has indicated that EMF exposure of
human and other cells changes the activity of key growth-related
enzyme systems, increases the rate of DNA synthesis and alters the
expression of key cellular genes,

As mentioned previously, indirect effects also may be respon-
sible for the tumor-promoting ability of EMFs, and the most impor-
tant of these effects is a decrease in the capacity of the cells of the
body's immune or defense system to function properly. This can
occur in two ways. First, it has been shown that EMF exposure can
affect white blood cells directly, causing a decreased ability to
proliferate or a decreased ability to destroy cancer cells. Alterna-
tively, long-term exposure to EMFs has been shown to act as a
general source of stress, Therefore, exposure to EMFs may influence
the activities of cells of the central nervous system and cells of other
hormone-secreting tissues, resulting in a depression of the body's
defense system and providing fertile ground for cancer growth. In
thisregard, ithas beenknown formany years thatchronic administra-
tion of many drugs that suppress immune function is associated with
an increased risk of cancer, particularly leukemia. Why, then, can’t
a similar situation arise from chronic exposure to EMFs?

To summarize: Laboratory studies by various investigators have
demonstrated that mechanisms do exist to explain how real-world
exposure to 60 Hz EMFs can result in an increased incidence of
human cancers. Furthermore, we have a situation in which, because
of EMF exposure, notonly do cancer cells grow and become tougher,
normal cells of the body s defense system have a decreased ability to
fight them as well. '

‘While good studies, as described above, have been performed by
competent scientisis, many gaps in our present knowledge remain.
‘These could have been plugged if sufficient funding were available
in years past. Obviously, therefore, we need to start plugging those
gaps now with a stable, federally-funded program. The potential
hazards associated with long-term expbsure to EMFs appear to be
severe, and the need to know the exact nature and boundaries of the
problem becomes more urgent as power distribution systems world-
wide continue expansionthroughresidential areas, exposing increas-
ing numbers of unsuspecting individuals to EMFs.

Let me close with two additional comments for committee
members. First, be critical aboutnot only what you hear and read, but
also about the individual providing you with the information. In
learning about human health effects of EMF exposure, for instance,
one should consult with scientists who have knowledge of bicelec-
tromagnetics as well as of a pertinent discipline, such as epidemiol-
ogy, physiology, cell biology or medicine. However, in areas relating
to human health and biology, one should exercise great caution in
consulting with plant or poultry scientists or with engineers, whose
training, actual occupational experiences and expertise may be
severely limited. Second, exercise caution when you are told that
certain studies are to be discounted because they have not been
replicated or that data obtained in more than one laboratory for
similar experiments indicates “no consistent effect.” Such state-
ments are best debated in the scientific, not political, arena. Further-
more, experiments in which exposure to EMFs has produced no
effects are just as important as experiments in which exposure has
produced effects, since science must involve both types of experi-
ments to determine when and to what extent such effects occur.

Itis beyond question that exposure to EMFs produces changes in
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biological functions. The issue of hazards to human health and
development signalled by these changes must be addressed. It cannot
be ignored any longer; the science must be done. If a link is
demonstrated between exposure to EMFs and adverse effects on
human health, the potential liability faced by utilities, land develop-
ers and municipalities will be staggering unless a conscious effort is
made to protect the public. We must determine what the hazards are
and the extent to which they occur and develop methods to mitigate
those hazards that exist.

David Savitz, PhD

...We began our study of the relationship between electric and
magnetic fields (EMFs) from power distribution lines and childhood
cancerrisk in December 1983, at the University of Colorado. At that
time, the pertinent research consisted of studies of childhood and
adult cancers in the Denver area which suggested an association
between electrical wiring and cancer occurrence, a negative report
from Rhode Island and an additional study suggesting an association
conducted in Stockholm, Sweden. Those studies all suffered from
possible deficiencies in their design, especially inregard to exposure
measurement, and their lack of information on other cancer determi-
nants. Nonetheless, no one has been able to explain how these
problems could have spuriously produced the reported pattern of
results.

Our study in Denver...was a case-contro} study in which expo-
sure patterns of children with cancer were compared to those of the
community in which they resided. All 356 children aged 0-14 who
lived in the Denver area and were diagnosed with any form of cancer
during the period 1976-1983 were eligible for inclusion in the study.
For comparison, 278 children of similar age, sex and area of resi-
dence were identified as controls. For as many children as possible,
measurements of EMFs were taken in the home and the electrical
wiring patterns in the vicinity of the home were recorded as indirect
measures of the long-term 60 Hz magnetic field levels. One of the
important findings was that characteristics of outside power lines are
an important determinant of the magnetic fields in the home. Given
our focus on the Denver area, very few homes (10 out of over 700)
were in close proximity to high tension lines, such that the study
results are derived from neighborhood distribution lines. It should
also be noted that we were not concerned with the wires within a
home or those serving a home, but with the distribution lines going
past the home. .

Magnetic fields measured with the house power turned off (to
isolate the fields from outside lines) were found to be associated with
cancer risk, with a 40% increase for homes above 2.0 milligauss (a
magnetic field measure). Stronger associations were seen for leuke-
mias, lymphomas and soft tissue tumors. Magnetic field measure-
ments with the house power turned on and electric field measure-
ments were not associated with cancer risk in our study. Wire
configuration codes (as a surrogate for magnetic fields from outside
power lines) were more convincingly related to childhood cancer
risk: a 50% greater incidence of childhood cancer was found in
association with higher current configurations. The contrast of
highest to lowest exposure groups based on wire codes suggested a
2.3-fold increase in cancer incidence associated with the highest
exposure. None of these results were changed by consideration of a
number of other cancer risk factors such as parental smoking,
income, education, medications during pregnancy and X-ray expo-
sures. The major limitations to the study conclusions come from the
incomplete response, uncertainty about the accuracy of exposure
characterization and possible biases in the manner in which controls
were selected, There is no reason, however, to suppose that these

uncertainties would diminish rather than enhance the observed
associations.

Qur study in Denver clearly provides additional evidence that 60
Hz magnetic fields may pose a hazard. Some of the deficiencies of
previous studies were remedied in this investigation and yet the
pattern that others had reported remained. Most reviewers of the
scientific evidence, however, find that the data from the Denver
study and the other investigations fail to provide convincing evi-
dence that magnetic fields cause cancer in human populations. The
epidemiclogic and laboratory research have progressed sufficiently
to provide important suggestive evidence of a possible health hazard
and demonstrate that meaningful research can be done which will
advance our knowledge. Some suggestions for future studies are
offered below.

One concern is with the scarcity of evidence from experimental
studies regarding exactly how such fields would operate to produce
increased cancer frequency. Interesting hypotheses and preliminary
data have been gathered, but additional work is needed. In the realm
of epidemiology, there is a clear need to replicate and improve upon
our study of childhood cancer. Some research is in progress, includ-
ing studies of childhood cancer in Los Angeles (supported by the
Electric Power Research Institute [EPRI]) and studies of childhood
and adult cancers in Sweden and England. In addition, research into
possible carcinogenic effects of 60 Hz magnetic fields among elec-
tric utility workers is being conducted by a consortium of Canadian
and French utilities as well as in a study of American electric utility
workers (also supported by EPRI) whichI direct. All these activities
should be informative, but none of the current funding sources will
be capable of mounting the large-scale effort warranted to provide
more definitive data on childhood cancer risk. With the experience
of ourstudy and other past studies, we have learned enough about the
approach to this issue to argue that a large, multi-center study of
specific cancer types which expands upon our assessment methods
would be capable of overcoming many of the limitations and uncer-
tainties in our work. Traditionally, only the federal government has
been capable of supporting such efforts.

Inthe area of health effects from 60 Hz EMFs, the epidemiologic
data are the principal stimuli for additional research, in spite of
uncertainty about biclogical mechanisms of effect. Historically,
there have been agents which were known carcinogens based on
human studies long before a laboratory demonstration of the effect
could be shown (e.g., benzene, arsenic). Given the suggestive
(though not conclusive) epidemiologic studies and the tremendous
potential public health impact, resolution of this issue is a worthy
goal. The widely cited calculation that 10-15% of all childhood
cancers could be due to magnetic fields from power lines was often
noted without the necessary caveats, but: 1) if the association we
found reflects a causal relationship and 2) if the exposure pattern in
other areas is similar to that in Denver, then a sizable proportion of
childhood cancers would be related to this exposure.

There has been little enthusiasm among government research
agencies for funding this area of investigation. My perception is that
the uncertainty regarding biological mechanisms discourages scien-
tists who have been most interested in issues such as ionizing
radiation, for example, where the carcinogenic mechanisms are
relatively well understood. The electric utility industry has provided
indirect support (through the New York State Power Lines Project
and EPRI) for most of the epidemiologic work in recent years. It
seems essential for the federal government to assume a more active
role, given the magnitude of the potential public health impact and
the scale of possible future efforts to reduce exposures. Even if ad-
ditional research efforts provided clear evidence that no hazard is
present, the effort would still be warranted.
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UPDATES

COMPATIBILITY & INTERFERENCE

EMC in Europe & TEMPEST in U.S..Frost & Sullivan,
Inc. (F&S), the market research firm, predicts healthy growth
— from $194 million in 1986 to $511 million in 1993 - for
EMC products and services in Europe; at present, by far the
largest European sales are in the U.K. and in West Germany,
This growth will come in part from the iricreasing emphasis on
designing EMC into electronic systems, according to F&S.
The 384-page report, Electromagnetic Compatibility Prod-
ucts and Services Market in Europe (No.E892), is available
for $2,600 from F&S, 106 Fulton St., New York, NY 10038,
(212) 233-1080....In another study, F&S anticipates that the
military market for TEMPEST equipment will continue to
grow and reach $2.9 billion in 1992, up from $874 million in
1986; though the specific numbers are different, the trend
agrees with the predictions of International Resource Devel-
opment, Inc.,initsrecentreporton the TEMPEST market (see
MWN, May/June 1987). According to the F&S report, the
largest growth will be in the sales of secure telephones. Wang,
AT&T and Digital Equipment have the largest shares of the
TEMPEST market. The Military TEMPEST Equipment
Market in the U.S. (No.A1774), which is 248 pages long, is
available for $1,950 from F&S...Nancy Whelan explores
some of the reasons for the huge growth in TEMPEST
products in “TEMPEST and Computer Security,” which
appears in the September issue of Government Executive,
published by the National Journal in Washington, DC.

ESD Fuel Ignition...The U.S. Army Research Office has
awarded a $120,000 contract to Electro Magnetic Applica-
tions, Inc., in Denver, CO, for a three-year, in-depth investi-
gation of electrostatic discharge (ESD) ignition of solid fuel
rocket propellants. Dr. Ronal Larson is the principal investi-
gator in this effort. (See also story on ESD and HER O risks on
p.2.)

GOVERNMENT

Clarifying FCC’s RF/MW Rules...Hammett & Edison
(H&E), Inc., a consulting firm based in San Francisco, CA,
has asked the FCCto clarify its rules for determining when an
environmental assessment related to RE/MW radiation safety
is needed for license applications and renewals (see MWN,
April 1985 and March/April 1987). Ina July 23 filing, H&E’s
Dane Ericksen asked the FCC to review three issues related to
dealing with multiple sources and re-radiating metallic ob-
jects, proposing amendments to the FCC’s regulations. H&E
suggested that: (1) Broadcast sites that are near other antennas
should be treated as separate sites if the nearby antennas con-
tribute 5% or less of the ANSI limits at the sites’ boundaries;
(2)Low-power transmitters that contribute less than 5% of the
ANSIlimits atasite should be considered as “not significantly
affecting the environment” — thereby, not requiring an envi-
ronmental assessment; (3) In field surveys, probes should not

be placed closer than 20 cm to any re-radiating’ metallic
objects. In each case, H&E asked that, if the FCC disagrees
with the triggers specified in its proposal, the commission
should adopt conceptual versions of these amendments, sub-
stituting itsown triggers. The FCCis treating H&E’s proposal
as a petition for rulemaking and has asked for public com-
ments; these are due on October 30, with reply comments due
on November 20. For more information, contact: Dr. Robert
Cleveland, FCC, 2025 M Street, NW, Washington, DC
20554, (202) 653-8169.

MEASUREMENT

Biomedical Applications...Drs.Maria and Stanislaw Stuchly
have written a comprehensive review, “Measurements of
Electromagnetic Fields in Biomedical Applications,” cover-
ing ELF and RF/MW electric and magnetic fields for both ex-
ternal and internal probes. The 47-page article, with 122 ref-
erences, appears in the CRC Critical Reviews in Biomedical
Engineering, 14, pp.241-288, 1987....A research group from
the University of Utah in Salt Lake City has used a computer
model to calculate near-field absorption by a spherical model
of a human in the resonant frequency range. See Magdy F.
Iskander and coworkers in the I[EEE Transactions on Micro-
wave Theory and Techniques, 35, pp.776-180, August 1987,

New From NBS...Three recently published reports from
NBS’s Electromagnetic Fields Division evaluate antenna
measurement errors. Lorant Muth examines how moving
probes can cause variations in Displacement Errors in An-
tenna Near-Field Measurements and Their Effect on the Far
Field (TN 1306), which is available for $2.00, prepaid, from
the U.S. Government Printing Office (GPO), Washington,
DC 20402; order No. 003-003-02776-6. M. Kanda and J. C,
Wyss’s Evaluation of Off-Axis Measurements Performed in
an Anechoic Chamber (TN 1305) shows that if the receiving
and source antennas are misaligned in an anechoic chamber,
inaccuracies can result. A copy can be ordered for $2.25,
prepaid, from the GPO; order No. 003-003-02779-1. In Out-
of-Band Response of Antenna Arrays (NBSIR 86-3047),
David Hill and Michael Francis report on near-field measure-
ments from two large arrays of slotted waveguides. Thereport
is available for $11.95, prepaid, from the National Technical
Information Service, Springfield, VA 22161; order No. PB
87-125746/AS.

MEETINGS

Zurich EMC Symposium...More than 115 papers from 28
countries were presented at the biannual 7th International
Zurich Symposium and Technical Exhibition on Electromag-
netic Compatibility, which was held March 3-5, 1987, The
658-page proceedings, edited by Dr. T. Dvorak, are available
for 100 Swiss francs (including postage) from EMC Sympo-
sium, ETH Zentrum-IKT, 8092 Zurich, Switzerland. The 8th
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symposium is planned for March 1989 and the first call for
papers will be mailed out this December.

IRPA Workshop...Those going to the International Radia-
tion Protection Association’s congress (IRPA-7), tobe held in
Sydney, Australia, April 10-17, 1988, may want to arrive a
few days early to attend a special International Non-Ionizing
Radiation Workshop, which will be held April 5-8 in
Parkville, Victoria, a suburb of Melbourne. The registration
fee is $200.00 Australian, approximately $140.00 U.S. After
February 1, the cost will go up to $250.00 Australian. For
more information, contact: Dr. C. Roy, NIR Section, Austra-
lian Radiation Laboratory, Lower Plenty Rd., Yallambie,
Victoria 3085, Australia.

EMC in Paris...The International Electrotechnical Commis-
sion (IEC) is sponsoring a workshop on Electromagnetic
Compatibility Standardization in the IEC, December 14-16,
in Paris, France. Various committees of the IEC are develop-
ing EMC standards and their work is being coordinated by the
IEC’s Advisory Committee on EMC. The Paris workshop is
designed for those interested in the latest activities of these
myriad groups. Among the subjects to be covered are power
networks, information technology and broadcasting services
- from ELF to millimeter waves. Registration costs 700
French francs. Contact: Comité Electrotechnique Francais, 12
Place des Etats-Unis, 75783 Paris Cedex 16, France, (1) 47-
23-72-57.

OCCUPATIONAL HEALTH

Long-Distance Hazards...Ten employees of Mountain Bell,
a subsidiary of US West, in Idaho Falls, ID, have reported
symptoms ranging from dizziness to loss of memory to
cataracts. One worker suffered a stroke. The employees, who
test microwave toll and long-distance equipment, are repre-
sented by the Communications Workers of America (CWA),
which asked NIOSH to conduct a Health Hazard Evaluation
lastFebruary. Radiation measurements were made, but David
LeGrande, the CWA'’s coordinator for occupational safety
and health, told Microwave News that he is “dissatisfied” with
NIOSH’s survey. He criticized the agency for not taking
enough measurements and for sending a physician who had
little knowledge about microwave effects. In a telephone
interview, Dr. Bobby Gunter of NIOSH's Denver office, who
visited the Idaho site, said that he found no overexposures and
that the site was “one of the safest” he has seen. Gunter sent
hisreport to NIOSH headquarters on July 31, where it will be
reviewed before being released.

OVENS

FDA Nabs Leaky Units...In July, during routine testing of a
new line of microwave ovens manufactured by Samsung in
South Korea, the FDA’s compliance office found that a

prototype failed to pass the agency’s radiation emission tests.
A staffer at the FDA's Center for Devices and Radiological
Health told Microwave News that the design problems were
caught before any of the imported ovens reached consumers.
Following some changes, including the design of the door
latch, the ovens met the FDA s leakage requirements and were
cleared for marketing.

PEOPLE

On January 1, 1988, NIEHSs Dr. Don McRee will take over
from EPA’s Dr. Richard Phillips as the editor of Bioelectro-
magnetics. By the time he steps down, Phillips will have
completed four volumes of the journal..Dr. David
Davidson, a physicist at GTE Laboratories, Inc., in Waltham,
MA, died in June. Well known to the bioeffects community,
Davidson, who was one of the developers of the LORAN
navigational system, was an active participantin IEEE, ARRI,
and ANS C95 activities.

POWER LINES

Fertility of Cows...Exposure to 50 Hz electric and magnetic
fields has no consistent effect on the fertility of cows, accord-
ing to a series of studies at the Department of Animal Hygiene
of the Swedish University of Agricultural Sciences in Skara.
A preliminary study, released in 1981, indicated that dairy
cows exposed to400kV lines for less than 11 days a year (the
average was 7 days) showed no change in fertility, but that
those exposed for approximately 25 days suffered decreased
fertility. A subsequent epidemiological study appeared to
contradict the earlier finding: Herds exposed to 400 kV lines
for more than 15 days a year “revealed no reduced average
fertility as far as can be seen from artificial insemination
results.” Last year, the Skara team announced thata controlled
study of 58 heifers — exposed continuously for 120 days to an
average unperturbed electric field of 4 kV/m and to amagnetic
field of 2 uT — showed no changes in “ovarian activity,
intensity of estrous [being in heat] signs, pregnancy and fetal
viability.” Nor did the group find a consistent effect on the
cows’ circadian rhythms. The reports and papers include: Bo
Algers, Ingvar Ekesbo and Katarina Hennichs, The Effects of
Ultra High-Voltage Transmission Lines on the Fertility of
Dairy Cows: A Preliminary Study, Report 5, 1981 (in Swed-
ish, with an English summary); Hennichs, Cows Exposed to
400 kV Lines: Inventory and Fertility Study, Report 7, 1982;
Algers and Hennichs, “Biological Effects of Electromagnetic
Fields on Vertebrates: A Review,” Veterinary Research
Communications, 6, pp.265-279, 1983; Algers and Hennichs,
“The Effect of Exposure to 400kV Transmission Lines on the
Fertility of Cows: A Retrospective Cohort Study,” Preventive
VeterinaryMedicine, 3, pp.351-361,1985; and Algersand Jan
Hultgren, Effects of Long-Term Exposure to a 400 kV, 50 Hz
Transmission Line on Estrous, Fertility and Diurnal Rhythm
in Cows, Report 15, 1986. For more information, contact: Bo
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Algers, Research Manager, Department of Animal Hygiene,
Faculty of Veterinary Medicine, Swedish University of Agri-
cultural Sciences, PO Box 345, S-532 00 Skara, Sweden.

HVDC Agricultural Effects...Studies are also underway at
the DOE's Bonneville Power Administration’s (BPA) Griz-
zly Mt. HVDC Research Facility to determine the possible
impact of a =500 kV DC line on cattle and crops. According
to the just-released, second annual report of the three-year
Joint HVDC Agricultural Study, no deleterious effects have
been found. Robert Raleigh of Oregon State University is the
principal investigator on the project, which isbeing supported
by a number of utilities, as well as by EPRI., A final report is
due in 1988. For more information, contact: Jack Lee, Jr.,
Biological Studies Coordinator, BPA, POBox 3621 (EVRE),
Portland, OR 97208.

VDTs

Australian, Finnish and German Measurements.., Ac-
cording to asurvey by staffersat the Australian Radiation Lab,
the highest VLF electric and magnetic fields at 30 cm from a
VDT screen were 15 V/m and 90 mA/m (0.1 uT), respectively
—though the lavels were usually much lower, Theresearchers
found that the fields decreased very quickly with distance
from the VDT and were unaffected by the display color. Only
background levels of ionizing radiation were identified. The
Australians did not measure either ELF ficlds — “because it
was thought that they are not a hazard in the office ¢nviron-
ment” — or electrostatic fields — “There is no evidence...to
support the suggestion that electrostatic fields from VDTs are
linked to [facial skin rashes].” See G. Elliott, C.R. Roy, HP.
Gies and K.H. Joyner, “Video Display Terminals and Radia-
tion Emissions - Current Status,” Radiation Protection in
Australia, 4, pp.123-130, 1986. Previously, the same group
published “Electromagnetic Radiation Emissions from Video
Display Terminals (VDTSs),” Clinical & Experimental Op-
tometry, 69, pp.53-61, March 1986, which contains measure-
ment data on over 50 different VDT models. (Dr. Joyner has
since left the radiation lab to join Australia’s Telecom Re-
search Labs.)...Finnish researchers have measured the ELF
and electrostatic fields from seven VDTs, however. Jukka
Juutilainen and Keijo Saali, of the University of Kuopio,
report that the 50/60 Hz signal from the vertical deflection coil
has a triangular waveform and dominates over the sinusoidal
50/60 Hz field everywhere except in the vicinity of the power
transformer. The ELF field varied from 0.2-0.65 A/m (0.2-0.8
{T) and from 0.05-0.22 A/m (0.06-0.26 uT) at 30 and 50 cm,
respectively. The background levelsin the offices were on the
order of 0.01-0.07 A/m (12-84 nT), though in one case the
background was as high as 0.15 A/m (0.18 uT). The team
found that the VLF signal was “clearly weaker” than the 50/
60 Hz signal in all the tested models. These results appear in
the Scandinavian Journal of Work and Environmental
Health, 12, pp.609-613, 1986. In a second paper due to appear

this year in the same journal, Juutilainen and two associates

report that the measured electrostatic field from a VDT “was

highly dependent on the method of measurement.” They
conclude that, for distances of 10-40 cm from a VDT, “there

is no simple relationship between field strength and distance.

The exact relationship depends on the shape and size of the

measuring system and the screen.” Using what the group

found to be the most reliable measurement system on ten

VDTs, at 30 cm the electrostatic field varied from 0 to 40kV/

m...A German computer magazine, P.M. Computerheft, re-

viewed the safety of VDTs in its May/June issue. Electro-

static, electric and magnetic fields, as well the time rate of
change of the magnetic field, were measured for 16 different

types of VDTS,

Canadians on Radiation...The Canadian Centre for Occupa-
tional Health and Safety (CCOHS) has just released Emis-
sions from Video Display Terminals and Their Measurement
— A Training Manual, by Dr. Karel Marha, Bhawani Pathak
and David Charron, It covers the design of a VDT, the types
of radiation emissions, their measurement and their possible
biological effects. The report, No. P86-19E, is available for
$3.25 U.S. or $3.00 Canadian, prepaid, from CCOHS, 250
Main St. East, Hamilton, Ontario L8N 1H6, Canada, (416)
572-2981 or (800) 263-8276....The Canadian Labour Con-
gress (CLC) has released a 14-page report, Fighting the
Radiation Hazards of VDTs, which argues that ELF and VLF
ficlds from VDT “are definite cause([s] for concern” (CLC’s
emphasis). The group recommends that more attention be
devoted to finding alternatives to CRTs and strongly advo-
cates reducing VDT emissions “at the source” and granting
pregnant workers the right to alternative work. Thereportisin
English and in French. .

Epi Studies Begin...Twomajor VDT epidemiological studies
are underway. In July, the National Institute for Occupational
Safetyand Health (NIOSH) started collecting data forits long-
awaited epidemiological study of reproductive risks among
VDT workers. Dr, Teresa Schnorr, lead researcher on the
study, said that she expects a better than 70% response rate
from the 4,000 AT&T and BellSouth women participating.
However, others, including Dr. William Butler, co-director of
the University of Michigan VDT epidemiological study, think
this is an overly optimistic view, as the women are being
interviewed at home by phone — a method which generally
produces fewer responses than do face-to-face interviews.
The study will not include stress and fertility questions which
the Office of Management and Budget (OMB) ordered de-
leted last year (see MWN, September/October 1986). Re-
searchers at the Mt. Sinai Medical Center in New York City
have received funding from NIEHS for the first phase of their
study on miscarriage risks among office workers (see MWN,
June 1985 and May/June 1987). The study will be the first to
monitor office workers during their pregnancies, rather than
retrospectively. The pilot study will cost $30,000.
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ETC..

Coffee On the Go...Coffee from the microwave just got bet-
ter: now you can have it fresh-brewed, thanks to a disposable
container called Micro-Cup. Just put your favorite fresh-
ground coffee in one of the conwiner’s chambers and water in
the other, place the Micro-Cup on top of amug and put itin the
microwave. Voild! In minutes, freshly brewed coffee. Ac-
cording to Gary Grossman, president of Innovations & Devel-
opment Inc.,in Edgewater, NJ, the manufacturer of the Micro-
Cup, “This is the first product to combine the taste of fresh-
brewed coffee with the convenience of instant.” Coffee is the
most commonly microwaved food in America.

3

The Protective Watch...Some years ago, a Pentagon official
reported that he protected himself from ELF electromagnetic
fields by wearing a matchbook-size ELF generator (see MWN,
May 1982). Now youtoocan have the same kind of protection.
Manufacturers of a new watch, called the Teslar, claim that it
can shield against these fields and improve the way you feel.
According to Andrija Puharich, the developer of the Teslar,
the watch has a magnetic wafer which not only attracts and
traps ELF waves but also aligns the body’s system with its
“natural frequency.” All this for only $79.00. And you don’t
have to forgo fashion for health; the Teslar comes in digital
and traditional styles, for men and women.

WSIOH, §t€8! th (continued fromp.1)

rhodopsin: the straightening out of the retinal molecule (from
cis to trans) is the key to all vision, Now, Birge has found that
other small changes in the conformation of retinyl Schiff
bases — the movement of a counterion from one spot on the
molecule to another — can result from the absorption of
specific types of RF/MW radiation.

Henry Kues of tho Johns Hopkins University Applied
Physics Lab (JHU-APL) in Laurcl, MD, said that Birge’s
findings “...could explain how microwaves are being ab-
sorbed in the cye. It's & possiblo answer and it would make
sense.” JHU-APL's Dr, Sum Koslov agreed: “It’s a possible
mechanism to explain the production of frec radicals,” he said
in a telephone interview,

Kues has shown that fow levels of pulsed 245 GHz
radiation can affect the blochemistry of a monkey's eye. “We
are gearing up to Investigute the Schiff base conncection,” he
said.

Birge's assistunt told Microwave News that Birge “is no
longer accepting any calls” on this work — which was origi-
nally funded by clvilinn agencics, the National Institutes of
Health (NIH) and the National Science Foundation (NSF).
Birge also refused o respond to querics concerning the
biological implications of his {indings,

On learning of the secrecy order, another bioceffects re-
searcher said, “It's a shame; it could have interesting implica-
tions.”

See: Robert Birge, et al,, “Two-Photon, ¥Carbon and Two-
Dimensional 'H NMR Spectroscopic Studies of Retinyl Schiff
Bases, Protonated Schiff Bases and Schiff Base Salts: Evidence for
a Protonation Induced ain* Excited State Level Ordering Reversal,”
Journal of the American Chemical Society, 109, pp.2090-2101,
1987; Malcolm Browne, *Vision Chemical Is Found To Absorb
Radar,” New York Times, August 18, 1987; Henry Kues, et al.,
“Effects of 2.45 GHz Microwaves on Primate Comeal Endothe-
Hum," Bicelectromagnetics, 6, pp.177-188, 1985; Lubert Stryer,
“The Molecules of Visual Excitation,” Scientific American, July
1987; Goorge Wald, “The Molecular Basis of Visual Excitation,”
Nobel Lacturex: Physiology or Medicine [1967), Amsterdam, Hol-
land: Elsovier, 1972; "New Materials Promise Low Radar Reflect-
ance," Aviation Week & Space Technology, May 18, 1987; “Visions
of an Invinible Aireraft," Science News, August 29, 1987; and MWN,
Soptember/October 1986 and July/August 1987,

Conference Calendar
New Listings for 1988

March 30-31: 24th Annual Meeting of the National Council on Radiation
Protection and Measurements (NCRP), Washington, DC. Contact: NCRP,
7910 Woodmont Ave., Suite 1016, Bethesda, MD 20814, (301) 657-2652.

May 10-12: EMC Expo-88, Hilton & Towers Hotel, Washington, DC.
Contact: EMC Expo-88, POBox D, Gainesville, VA 22065, {703) 347-0030.

May 14-18: 23rd Annual Meeting & Exposition of the Association for the
Advancement of Medical Instrumentation (A AMTI), Sheraton Washington
Hotel, Washington, DC. Contact: Debbie Tritle, AAMI, 1901 North Fort
Myer Dr., Suite 602, Arlington, VA 22209, (703) 5254850,

May 16-19: 20th Annual Meeting of the Conferenceof Radiation Control
Program Directors (CRCPD), Hyatt Regency, Nashville, TN, Contact:
CRCPD, 71 Fountain P1., Frankfort, KY 40601, (502) 227-4343.

May 16-20: 1988 Nuclear EMP Meeting, SRI Intemational, Menlo Park,
CA. Contact: K.F. Casey, JAYCOR, 39650 Liberty St., Suite 320, Fremont,
CA 94538,

May 25-27: 1988 IEEE MTT-S International Microwave Symposium,
New York, NY. Contact: Jesse Taub, LRW Associates, 1218 Balfour Dr.,
Amold, MD 21012,

Upcoming Meelings

November 2-5: DOE/EPRI Review of Research on Biological Effects of
£0/60 Hz Elcctric and Magnetic Ficlds, Air Ions and {on Currents, Hyatt
Regency Hotel, Kansas City, MO. Contact: W/L Associates, Suite #4, 120
West Church St., Frederick, MD 21701, (301} 663-1915.

November 9-12: 32nd Annual Conference on Magnetism and Magnetic
Materlals, Mamiout Hotel, Chicago, IL.. Contact: Dr. John Scott, American
Institute of Physics, 335 East 45th St., New York, NY 10017,

November 10-12: 2rd Annual Soclety of Broadcast Engineers (SBE)
Natlonal Conventlon and Broadcast Engineering Conference, A.JL Cer-
vantes Convention Center, St. Lounis, MO. Comact: SBE, PO Box 16861, St
Louis, MO 63105,

November 13-16: 9th Annual Conference of the IEEE Engineering in
Medicine and Biology Soclety, Park Plaza Hotel, Boston, MA. Contact: Dr.
Ronald Newbower, Dept. of Biomedical Engincering, Massachusetts Gen-
eral Hospital, Boston, MA 02114, (617) 726-1676.

December 13-18: Symposium on Hyperthermia, Boston, MA. Held in
conjunction with the ASME Winter Annual Meeting. Contact: Prof. Bob
Roemer, Dept. of Aerospace and Mechanical Engineering, University of
Arizona, Tucson, AZ 85721, (602) 621-6112.
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CLASSIFIEDS

RiCHARD TELL ASSOCIATES, inc

RADIOFREQUENGY RADIATION and POWER FREQUENGY FIELDS
CONSULTING SERVICES
¢ RF Radiation Hazard Measurements
¢ Electric Power Transmission Studies
¢ Environmental and Industrial Evaluations
¢ Training Seminars

RicHARD A. TELL, PRESIDENT

702-645-3338¢6141 W.RACELST., LAS VEGAS, NV 89131

VDT NEWS

The VDT Health and Safety Report

1-year subscription (6 bimonthly issues) for
$87.00.
($97.00 Canada & Foreign).

To order: VDT News, PO Box 1798, Grand Central
Station, New York, NY 10163, (212) 517-2802.

write:

The Journal of Microwave Power and Electromagnetic Energy

Now in Its 22nd Year of Publication

Four issues per year; back issues available; also in microfiche. 21-year index (1,100 papers and reviews) now available. For
information on these and other publications, and to order The Journal of Microwave Power and Electromagnetic Energy,

IMPI, 13542 Union Village Circle, Clifton, VA 22024, U.S.A. or telephone: (703) 830-5588 (Visa, Mastercard)
J. Microwave Power EE: U.S. $75/year in North America; elsewhere (by airmail), and all libraries: U.S. $80/year Pnnted
and published in Canada. Editor: Geoffrey Voss, Victoria, B.C.: (604) 384-1021.
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EPA Phasing Out NIER Program;
No RF/MW Guidance Planned

The Environmental Protection Agency (EPA) is closing down its non-
ionizing electromagnetic radiation (NIER) program and, following a dec-
ade-long effort, no longer plans to issue federal guidelines for public ex-
posures to radiofrequency and microwave (RE/MW) radiation.

On September 29, Richard Guimond, the director of EPA’s Office of
Radiation Programs (ORP), sent letters to the 17 members of the RE/MW
interagency working group notifying them that EPA will not issue expo-
sure limits in fiscal years 1989 and 1990 (FY89 and FY90).

“It was a tough decision to make,” Guimond told Microwave News,
“but we had to set priorities. We have been plagued with the problem of too
many issues and too few resources.” He explained that “stronger evidence
of a health problem” would be needed to justify continuing the NIER pro-
gram, as well as a legislative mandate to address NIER.

EPA officials maintain that there is no constituency for NIER guide-
lines. Butone staffer commented, “If there is a constituency, it may surface
now.” He added that EPA had continued the program “because it was the
‘right’ thing to do, not because we had to do it.”

Government and corporate officials alike expressed surprise and dis-
appointmentat the EPA decision. “It’s acrying shame after somany people
worked so long and so hard. The broadcast and eommunications industry
has consistently screamed for a national guideline for exposure and now
EPA is walking away from the issue,” said Richard Tell, the former chief

(continued on p.13)

$66.5 Million Marcy-South
Power Line Trial Underway

On September 8, the Marcy-South frial, arguably the most important
power line litigation since the Houston Lighting—Klein School case, began
in a small courtroom in Goshen, NY. The landmark case, which pits 58
landowners against the New York Power Authority (NYPA), may turn out
to be the most expensive as well—in terms of both trial costs and possible
awards.

The landowners are suing NYPA for $66.5 million in damages, claim-
ing that the 345-k'V power line has created a “cancer corridor” that has de-
stroyed the market value of the land surrounding it, according to their attor-
ney,Jack McBride of Gurda, McBride, Isseks & Smithin Middletown, NY
(see MWN, M/A87 and M/J88).

"L (continued on p.15)
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Swedish PMF Studies Again
Show Teratological Effects

A new set of Swedish experiments again points to the bio-
logical activity of weak pulsed magnetic fields (PMFs). Pre-
liminary data from Dr. Hakon Frtlen's laboratory at the
Swedish University of Agricultural Sciences in Uppsala sup-
port findings he reported last year which showed that PMFs
can cause significant increases in fetal death and resorptions
(fetal losses) among pregnant mice (see MWN, J/A87).

“The interesting result is that PMFs can influence a bio-
logical system,” Frillen told Microwave News. “1did not think
it waspossible.” He wenton to say that, “The fetus ismost sen-
sitive to PMFs in the early stages of pregnancy.”

Swedish researchers acquainted with Frolen’s results
commented that the effect was now established: “Now we
must find out the interaction mechanism,” said Dr. Kjell
Hansson-Mild of the National Institute of Occupational
Health in Umea.

At the National Institute of Radiation Protection (NIRP) in
Stockholm, which sponsored Fréilen’s work, Lars-Erik Paul-
sson said that further studies were planned both in Frélen’s lab
and in that of Dr. Bernhard Tribukait at the Karolinska
Institute, also in Stockholm. '

In 1986, Tribukait showed that PMFs can cause serious
malformations among pregnant mice (see MWN, M/A86 and
M/J86). Frolen said that he too had found an increase in mal-
formations but that it was not statistically significant.

Asked about the implications of his results for pregnant
video display terminal (VDT) operators, Frolen said, “Idon’t

AMA Investigates EMP

The American Medical Association (AMA) is joining
the ranks of those concerned about the effects of electro-
magnetic pulse (EMP) radiation. A report assessing the
EMP risk to medical devices and to hospital operations is
scheduled tobe presented at the June 1989 meeting of the
AMA’s governing delegates.

The AMA’s Dr. Theodore Doege, who is preparing
the EMP report, told Microwave News that he is in the
process of determining whether a serious problem exists
and whether the AMA should recommend precautions.
“We are focusing on the vulnerability of electronic
medical devices to EMP,” he said.

In 1985, the Food and Drug Administration reported
that many computerized medical devices are susceptible
to electromagnetic interference (see MWN, N/D8S). The
U.S. Ammy Medical R&D Command has awarded two
contracts for the protection of medical devices from EMP
(see MWN, J/F86 and J/A87).

think that they are at risk from VDT magnetic fields.” He ex-
plained that women usually have limited exposure and that the
VDT fields are weaker than those he used in his experiment.
(See also p.12 for details on new papers related to VDT
electromagnetic fields.)

Frilen said that he will next turn his attention to an inves-
tigation of whether PMFs can act as cancer promoters.

Frélen’s two experiments were identical. In each, he ex-
posed mice for the first 19 days of pregnancy to 15 uT20kHz
sawtooth PMFs. Each experiment consisted of exposing ap-
proximately 3,000 fetuses; there were about 5-6 fetuses to a
litter.

Frélen plans to submit a report to the NIRP by the end of
the year; a paper in an English-language journal will follow.
He said that he would publish the two studies together since
the results were so similar.

DOD Confirms Black Hawk
Helicopter Susceptible to EMI

The Inspector General (IG) of the Department of Defense
(DOD) has confirmed that the U.S. Army’s UH-60 Black
Hawk helicopter is susceptible to electromagnetic interfer-
ence (EMI). In a June 1 report, the IG charges that the Black
Hawk’s EMI vulnerability may constitute a “safety of flight”
concern—the Army’s highest priority for problems requiring
corrective action—and that its investigation into EMI should
have been initiated “at least two years ago.” The report was
spurred in part by Senator Lowell Weicker (R-CT).

The Army’s EMI problems are not limited to the Black
Hawk. In a second (June 20) report on the Apache helicopter,
the IG warnsof “an inadequate design for the shiclding of EMI
effects on all Army helicopters.” ~

The U.S. Senate is also concerned. In a June 24 report
{No0.100-402) accompanying its 1989 defense appropriation
bill, the Appropriations Committee called the Black Hawk’s
vulnerability to EMI “a serious problem that deserves top-pri-
ority attention by the Army leadership.” The Senate allocated
$2.5 million for an interim upgrade of Black Hawk shielding
to U.S. Navy standards and called for the Army to submit a
Black Hawk-EMI modification plan by October 1, 1988.

For its part, the Army has now conceded that some Black
Hawk subsystems are valnerable to EMI and it plans to shield
the helicopter to withstand electromagnetic fields of up to 200
V/m—the same specifications as the Navy uses for its similar
Sea Hawk helicopter. (The Black Hawk is currently designed
to operate in fields of up to 20 V/m.) A steering commitice
made up of Army and Navy staffers has been established to
oversee the shielding program.

The IG’s Black Hawk report recommends that the Army:

» Analyze the helicopter’s overall susceptibility to EMIL.
= Complete tests begun~—but never finished—at the Vulnera-
bility Assessment Lab (VAL) at the White Sands Missile
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Range, NM, so that undetected susceptibilities are identified
before any major engineering changes are made.

» Expand current plans for EMI shielding. By restricting its fo-
cus to previously identified weaknesses, “the Army appears
tobe concentrating on the symptom and ignoring the illness.”
= Incorporate additional EMI shielding in new production air-
craft as well as retrofit existing models and establish a con-
tinuing electromagnetic compatibility program for the Black
Hawk.

A History of Mishaps

The Army grounded the Black Hawk four times over the
1ast three years to investigate possible design flaws after sev-
eral fatal crashes—though a numberof the incidents still have
not been resolved (see MWN, N/D87). The latest accident oc-
curred in March, when two Black Hawks collided in midairon
a night mission near Fort Campbell, KY, killing 17 soldiers.

InMay, after EMI caused the Black Hawk’s hydranlic log-
ic module to malfunction and jammed the aircraft’s tail-rotor
control pedal during test flights in West Germany, the Army
sent a classified warning to Black Hawk pilots to stay away
from high-powered radio transmitters, according to Defense
News (May 30) and Aviation Week (June 13).

Although the Army does not classify EMI as a safety of
flight issue, the Army Safety Center is not so sure, according
to the IG report. The center wants to identify the cause of the
incidents before structural changes are made.

The IG concurs with the safety center that available test
data are not “sufficiently conclusive” and it condemns the
“low risk assessment category assigned to the impact of EMI
on the Black Hawk.”

In the July 7 Commerce Business Daily, the Army an-
nounced that it will award a sole-source contract to United
Technologies Corp.’s Sikorsky Aircraft Division, the manu-
facturer of the Black Hawk, to investigate “recent field in-
cidents” and the effects of EMI on the helicopter.

FCC Addresses Multiple RF
Sources and “Hot Spois”

The Federal Communications Commission (FCC) has
proposed new rules to deal with assessing the impact of
multiple transmitters of radiofrequency (RF) radiation at one
site and to guide the measurement of RF fields. The action
came in response to.a petition from Hammett & Edison, a
consulting engineering firm based in San Francisco, CA (see
MWN, S/087).

On September 19, the FCC announced that it wants to
create a new category of RF sources to “focus attention on the
major emitters at a site rather than on low-powered newcom-
ers whose overall effect would be negligible.”

The new category would be made up of any new or

modified broadcast facilities whose operation would not cause
an increase, in any accessible area, of more than 1% of the
allowed limits—presently the 1982 American National Stan-
dards Institute (ANSI) guidelines. Those transmitters fitting
this criterion would be exempt from the FCC’s RF rules. For
instance, in the 30-300 MHz band, a station that does not con-
tribute 10 pW/cm? would be exempt.

Members of this 1%-or-less class would also be exempt
from responsibility for compliance when a number of trans-
mitters cause RF levels to exceed the ANSI limits. Under the
proposal, remedial action would be shared among all licensees
whose transmitters contribute more than 1% of the limits,

RF Levels in McFarland, CA:
None Detected by NIOSH

A survey by the National Institute for Occupational
Safety and Health (NIOSH) in McFarland, CA, failed to
detect any levels of radiofrequency (RF) radiation above
the detection limits of the meters. .

NIOSH’s Eugene Moss, accompanied by Bob Curtis
and Kevin Cummins, both of the Occupational Safety and
Health Administration’s SaltLake City, UT, office, made
the measurements on May 19 at the request of Dr. Ray-
mond Neutra, the chief of the Epidemiological Studies
and Surveillance Section of the California Department of
Health Services. Two members of Neuira’s staff were
also present.

Neutra is in charge of the investigation into the pos-
sible cause of a cluster of cancer cases among children
living in McFarland. The NIOSH survey came in re-
sponse to concerns that RF signals from the Voice of
America (VOA) station in nearby Delano may play arole
in the etiology of the cluster (see MWN, J/F88).

Moss’s group took measurements at five locations in
McFarland using a Holaday Model 3001 electric field
probe with a lowest meter indication level (LMIL) of 5
V#m? and a Model 3002 magnetic field probe with an
LMIL of 0.005 A¥m?2 The equivalent power densities for
these electric and magnetic field LMILs are 1.3 pW/cm?
and 190 pW/cm?, respectively. An electric field level of
25 V¥Ym?® was measured at the fence of the VOA station.
Body currents were also measured, but none were de-
tected,

In addition, Moss checked the microwave radiation
Ievels using a Narda Model 8616 monitor fitted with an
8621D isotropic probe, which has an LIML of 0.01 mW/
cm? No detectable signals were identified.

The Environmental Protection Agency will send a
measurement team to McFarland later this fall (see MWN,
J/ABRB).
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Dane Ericksen of Hammett & Edison said that he was
“pleased” with the FCC decision. Althongh he had asked
for a 5% exemption criterion, he said that he “could live
with 1%.” Ericksen said his firm had filed the petition be-
cause the problem of small sources came up “repeatedly.”
As an example, he cited the case of a small college station
adding a transmitter on Mount Wilson (outside Los Ange-
les), where there are already 28 high-powered stations.

The FCC explained that the Environmental Protection
Agency (EPA)had argued against the 5% proposal because
a 50 uW/cm? contribution is “not trivial” and the commis-
sion agreed that it is a “significant amount.”

The proposal is part of the commission’s continuing
process of determining how to implement its responsibili-
ties under the National Environmental Policy Act, which,
under certain circumstances, can require the preparation of
environmental impact statements (see MWN, A85, M/A87,
J/F88 and J/A88).

Measurement Distance from Re-Radiators

The petition, which was originally filed on July 15,
1987, also requested clarification on how to measure fields
near re-radiating conductive objects that can create “hot
spots.” The FCCrecommended aseparation distance of “at
least 10-20 cm” between the sensing element of a measur-
ing device and a conductive object in order to get data
relevant to whole-body exposures.

The FCC’s Dr. Robert Cleveland said that this distance
was based on the comments received on the petition and on
the EPA’s recommendation of 10 cm (see Federal Regis-
ter, July 30, 1986, p.27,333). He stressed that the commis-
sion still wants both average and maximum values tobe re-
ported.

At press time, the FCC’s official proposal had not yet
beenreleased. A 60-day comment period will follow itsan-
nouncement in the Federal Register. For more informa-
tion, contact: Dr. Robert Cleveland, FCC, 1919 M Street,
NW, Washington, DC 20554, (202) 653-8169.
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Swedish Agency Sets Limits
for VDT Magnetic Fields

The Swedish Telecommunications Administration (STA),
the nation’s largest purchaser and user of video display terminals
(VDTs), has set stringent electromagnetic standards for the pur-
chase of all new terminals. In an interview with Microwave
News, STA scientist Dr. Olov Ostberg also noted that the agency
will retrofit existing terminals at a cost of $500 each for its heavy
VDT users, namely 3,500 directory assistance operators.

The STA requires a maximum time rate of change of the
magnetic field of 25 mT/s at a distance of 50 cm from any point
around the set. At present, there is no specific limit for the max-
imum magnetic field. For most VDTs, the limit for the time rate
of change is approximately equivalent to a maximura magnetic
fieldof 50nT (peak-to-peak), according to Lars-Erik Paulsson of
Sweden’s National Institute of Radiation Protection (NIRP),

These limits are stricter than those recommended by Swedish
government officials in 1986. At that time, a maximum time rate
of change of the magnetic field of 50 mT/s was recommended;
a maximum magnetic field of 200 nT was also specified.

The STA calls for a maximum surface potential of 500 V—
this limit was derived from the previous 1 kV/m guideline for
electrostatic charge, according to Paulsson.

Sweden is the only country with guidelines for VDT mag-
netic fields.

JVC Designs Low Magnetic Field VDT

Four or five companies are now either selling or planning to
introduce low magnetic field terminals that will meet the STA’s
requirements, but only onecolor set can doso. JVC, the Japanese
electronics giant, has designed the unit and TeleNova, a subsidi-
ary of the STA, is marketing it in Sweden.

The specifications sheet for the JVC-TeleNova terminal
states that the time rate of change of its magnetic field is 8-12 mT/
s at 30 cm from the screen, its magnetic field is 16-24 nT at the
same distance and the surface potential is less than 500 V. The
NIRP has certified that the unit meets the STA guidelines,
Ostberg said.

The JVC-TeleNova unit, which costs approximately 9,000
Swedish crowns (less than $1,400), does not generate a counter-
balancing magnetic field to produce a low field at the operator
position, as do many of the early low-field VDTs. Rather, the
electronics were entirely redesigned to reduce the field.

Contrary to expectations, the JVC-TeleNova model en-
hances—rather than impairs—readability. “It’s a success story,”
Ostberg said. “When JVC redesigned the set to reduce the
magnetic field, it also improved the picture quality.”

Another large purchaser of VDTs, the Swedish Agency for
Administrative Development, publishes a yearly list of terminals
that meet its criteria for radiation, picture quality and other
factors. Government agencies must choose from among this list
of approved units, Ostberg said.
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« Power Line Talk »

The program for the upcoming annual review of DOE and
EPRI’s research on power line biceffects leaves little doubt
that cancer is on everybody’s mind. EPRI has recruited some
of the leading experts to speak at a special tutorial on cancer
biology and EMFs on October 30, the day before the review
getsunder way. For instance, Dr. Russell Reiter will talk about
the role of the endocrine system and Dr, Thomas Slaga will
describe current theories on cancer promotion. With respectto
the EMF-cancer link, EPRI has tapped two well-known
members of the ELF community, Drs. Tom Tenforde and Bill
Kaune. Tenforde recently joined Battele and Kaune is a
recent Battelle alumnus. The next morning, Dr. Ross Adey
will present an overview of the general cancer problem;
members of his Iab in Loma Linda, CA, will follow with
updates on their latest experimental results. Dr. Reba
Goodman will then review her latest findings on oncogene
activation by EMFs. The meeting will close with a number of
progress reports on the various epidemiological studies now
underway in the U.S., UK., Sweden and Taiwan.

KL »»

The cyclotron resonance hypothesis is going to be tested
again. The DOE has funded a group at the University of
Rochester in New York to repeat Drs. Abe Liboff and John
Thomas’s 1984 experiment which showed that weak mag-
netic fields can have profound effects on rat behavior if the
static and time-varying magnetic fields are tuned to cyclotron
resonance conditions (see MWN, N84 and J/A88). Drs. San-
der Stern and Victor Laties at the university’s Environmen-
tal Health Sciences Center have been awarded a two-year,
$170,000 contract to replicate the study and, if possible, ex-
tend it. In a telephone interview, Stern said that his interest in
repeating the study was prompted by the “reliability and mag-
nitude” of the original result. For his part, Liboff hopesthat the
Rochester group will not stop atreplication. He explained that
his research was discontinued because of a funding cutoff,
even though “there were many aspects involving this phe-
. nomenon that were crying out to be done.” In their experi-
ment, Liboff and Thomas tuned their exposure system to the
cyclotron resonance frequency of the lithium ion—leading
some observersto ask: “Where’s thelithium?” Dr. Bob Smith
of the VA Hospital in Kansas City, MO, has an answer. In the
nextissueof Bioelectromagnetics (Vol.9, No.4), Smith writes
that lithium is indeed a normal and a “conserved” element in
mammalian tissues, especially in the neuroendocrine organs.,

KL

EPRI is sponsoring a special workshop on circadian rhyth.
micity and EMFs next February in Boston, MA. Dr. Martin
Moore-Ede at Harvard University's Institute for Circadian

Physiology has received $101,000 to organize the meeting,
with the objective of reviewing current research and outlining
future needs. Attendance is by invitation only.

KL »»

Inits August 22 issue, Newsweek told the public what utility
professionals have long known: There is a virtual moratorium
inthe U.S. on building new high-voltage power lines because
of “community opposition and environmental worries.” In an
article on electrical power transfers—utilities with power
deficits buying from those with surpluses—the magazine
noted that building new lines, the most obvious solution for
dealing with the increased demand, is “pretty much out of the
question,” What's to be done? Three opinions will be pre-
sented in the next issue (Winter) of Forum for Applied Re-
search and Public Policy, a quarterly published by the Uni-
versity of Tennessee with help from the TVA. Research is on
everybody’s list—though there is some difference of opinion
onhow long it will take to get some answers. In one article, Dr.
Keith Florig of Carnegie-Mellon University writes, “Uncer-
tainties about the health effects of power-frequency fields are
likely to be with us for some time.” In contrast, EPRI’s Dr.
Leonard Sagan is more optimistic: “It is likely that answers
will emerge in the next few years.” Dr. David Carpenter
makes a strong case for more money to be given to the “best
available scientists,” and adds that the research should be
“administered and interpreted by cancer and health authorities
who have no relation to the financial interests of the utilities.”

-

KL »»

A panel of experts set up by the International Electric
Research Exchange, a consortium of national agencies, has
prepared a report assessing 17 epidemiological studies, pri-
marily related to cancer incidence among those exposed to
EMFs. EPRI isdistributing copies to its members, butrefuses
to release the report to the public.

LK H»»

The Public Service Commission (PSC) of Wisconsin is
considering innovative solutions for‘reducing power line
EMFs. At a September 14-16 hearing, various suggestions
were proposed, including requiring local utilities to estimate
magnetic fields for a number of different configurations
before a new line could be approved, according to Michael
Jaeger, director of environmental analysis for the PSC. Also
discussed was the possibility of utility-sponsored biceffects
studies, similar to those completed in New York and planned
in California (see p.7). Among those appearing at the hearing
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were Dr. Leonard Sagan of EPRI, Dr. David Carpenter
of the New York Department of Health, Dan Driscoll of
the New York PSC and Robert Banks, aconsultant based
in Minneapolis, MN. At the hearing, it emerged that line
workers at one local utility who had seen EPRI video tapes
on magnetic fields said that they were not worried about
potential health risks, but that they would become con-
cerned if future studies demonstrated a stronger associa-
tion. Most of them said that they had already learned of
potential problems from the news media and from previ-
ous safety meetings. According to the utility, the majority
of the workers do not favor showing the tapes to the public
because they “raise far more questions than they answer”
and therefore, could be “more of a problem than a help.”

KL »»>

Angry parentsin Boca Raton, Florida, are up inarmsover
the Palm Beach County school board’s plans to open an
elementary school within 230 feet of five power lines, and
they have organized Citizens Endorsing a Safer Envi-
ronment (CEASE) to mobilize public opinion to their
side. Having succeeded in prompting an EMF review,
CEASE is now crifical of the one issued by Dr. Bernard
Kimmel, a West Palm Beach physician hired by the board.
In his report, Kimmel states that, “At present there is ab-
solutely no scientific evidence that EMFs can cause can-
cer, either in adults or children” and recommends that the
school be completed in “a timely fashion.” But Kimmelal-
so writes that, “It is probable that EMFs do have effectson
the human body in various ways, many of which are notun-
derstood and all of which need further study.” He then goes
on to suggest that, in the future, the board locate schools
and playgrounds as far as possible from power line rights-
of-way and, whenever possible, bury transmission and dis-
tribution lines. CEASEPresident Phyllis Atler thinks Kim-
mel’sreportis contradictory: “How can he say that there is
no health risk to our children from power line EMFs and
thenrecommend that the school board bury the lines? Ifit’s
safe, why take precautions?” Atler claims that some par-

ents, herself included, will keep their children at homerather than
send them to the school. In the meantime, the board has scheduled
a workshop for October 26 and will invite expert witnesses.
Among the speakers suggested by Kimmel are many who have
already appeared at the marathon hearings held by the state
Department of Environmental Regulation over the last few years
and others who are testifying on behalf of the New York Power
Authority at the Marcy-South frial in New York (see p.1).

LKL H»»

The hearing room will be crowded next March 27-31, when the
Maryland Public Service Commission holds hearings on ELF
health effects. The proceeding will be the latest in Potomac Elec-
tricPower Company’s (PEPCO) 12-yearlegal effort tobuildan
11.2-mile S00kV powerline (see MWN, M/A88). PEPCO’stesti-
mony is due on October 14. Dr. Margaret Tucker of the National
Cancer Institute’s Environmental Epidemiology Branch in Be-
thesda, MD, will probably be the company’s witness, but PEPCO
would notconfirm thisand Tucker did not return numerous phone
callsrequesting comment. (Tucker hastestified on behalf of PEP-
CO in the past, and she will testify for the NY Power Authority
at the Marcy-South trial on October 13 and will later appear in
federal court on behalf of the Mississippi Power Company in
another trial.) Meanwhile, the Maryland People’s Counsel .
(MPC), which represents the interests of state residents, has hired
Dr. Charles Polk, a professor of electrical engineering at the
University of Rhode Island. According to the MPC’s Kirsten
Burger, Polk will present the health effects case. The Department
of Natural Resources’ Division of Power Plant and Environmen-
tal Review will also be at the hearing and is negotiating with Dr.
Bill Bailey of ERI in New York City to present its case. Thomas
Magette, administrator of site evaluation, said the agency favors
approval of the line but will not take a position at the hearing.
“More research should be done, but it’s not necessary to justify
the line; the need outweighs the risks, which are very small,” he
said. Among the other intervenors are the Brighton Community
Assaociation, local landowners and Howard County which re-
jected PEPCO’s zoning application. PEPCO is now appealing
that decision in the county circuit court of appeals.

Overhead vs. Underground Lines: Field Levels and Cosis

The panel examining the proposed 220 kV Brunswick-
Richmond line in Victoria, Australia, has compared the
magnetic field levels and costs associated with different
types of overhead and underground power lines (see
MWN, M/A88 and J/A88).

Using the disputed line as a model for its calculations,
the panel found that, for a typical load of 600 A, the
maximum magnetic fields near each type of line are
approximately the same—40 mG from a single circuit
overhead line and 48 mG from an underground cable. For
extreme loadings of 2,890 A, the fields can be as high as

193 mG and 231 mG for overhead and underground lines,
respectively. '

The magnetic field from an underground cable dissipates
more rapidly than the field from an overhead line., At 50 meters
from asingle circuit overhead 600 A line, the field is 2.8 mG, but
it is only 0.25 mG for an underground cable.

The panel released a report on May 30 which spells out the
various alternatives and explains the trade-offs between field
levels and costs. Burying a line, for example, can increase the
costby afactorof from five to seven. Panel members include rep-
resentatives from the State Electricity Commission of Victoria

6
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(SECV), whichistrying to build the line, and from the govern-
ment, unions and community groups.

For overhead lines, a double circuit design can approxi-
mately halve the magnetic field level, but at an added cost of
12%—excluding the cost of the extra easement. For under-
ground cables, the cost depends on the spacing of the conduc-
tors and on how the cables are placed in the trenches.

The panel’s well-illustrated report, Electromagnetic
Fields from Overhead Transmission Lines and Underground
Cables, setsout the alternatives in clearly written English. The
chairman of the panel is Associate Professor W.J. Bonwick of
the Department of Electrical and Computer Systems Engi-
neering at Monash University in Clayton, Victoria.

According to its work plan, dated July 1988, the panel is
scheduled to make recommendations to the Victoria govern-
ment in April 1989,

SIDS: A Melatonin Effect?

Sudden Infant Death Syndrome (SIDS) may be linked to
fluctuationsin levels of melatonin, a hormone produced by the
pineal gland.

The mysterious killer has long defied explanation. Now,
researchers from the Rhode Island Medical Examiner's office
in Providence and from the Massachusetts Institute of Tech-
nology (MIT) in Cambridge think they may have an important
clue. “There wasa disparity of melatonin levels among babies
who died of SIDS as compared to those who died from other
canses,” Dr. William Sturner, Rhode Island’s Chief Medical
Examiner, told Microwave News. “The SIDS babies’ mela-
tonin levels were severely depressed.” The cause of the sup-
pression is unknown—but a number of stimuli are known to
suppress melatonin production, including daylight, stress, al-
cohol and electromagnetic fields (EMFs). Studies linking
low-level EMFstomelatonin inhibition were carried outatthe
Battelle Pacific Northwest Labs in Richland, WA (see MWN,
M/188).

After looking at the levels of melatonin in the blood and
~ cerebrospinal fluid (CSF) among a group of SIDS victims,
Sturner and his colleagues from MIT found that many of the
babies had dramatically low levels of melatonin. Interest-
ingly, most SIDS babies die at night, when melatonin levels
are normally elevated, buteven those who died during the day
had lower levels than expected, Sturner observed. “We tar-
geted melatonin for investigation because of itsrole as a sleep
regulator,” he said. Sturner is currently preparing his results
for publication.

SIDS and Waterbeds

In aletter to the New England Journal of Medicine (June
23, 1988), researchers from the University of Wisconsin in
Madison and from the Sudden Infant Death Center in Minnea-
polis, MN, report six SIDS cases in which the infants died on

CA EMF Health Effects '
Bill Signed into Law

On September 29, California Governor George Deuk-
mejian signed into law a bill requiring state utilities to
fund atwo-year, $2 millionresearch projecton the effects
of electromagnetic fields. These funds are in addition to
$100,000 already allocated in the governor's current
budget (see MWN, M/J88).

The initiative, prompted by the results of the New
| YorkPower Lines Project, will allow for an independent
evaluation of health risks, All electrical utilities with
revenues over $235 million will help finance the research,

The new law, chapter 1551, which was proposed by
Senator Herschel Rosenthal, calls for the Public Utilities
Commission and the Department of Health Services to
run the project as a joint effort. The agencies must submit
{ a status report by December 1, 1990,

: Copies of the law are available from: Senate Energy
Committee, Room 2035, State Capitol, Sacramento, CA
95814, (916) 445-9764.

electrically-heated water beds. They attribute their findingsto
the possibility that the infants were unable tohft uptheirheads
to breathe.

The issue of sleeping position and its possible relationship
to SIDS has also been discussed in the pages of The Lancet. In
the July 9 issue, researchers from the University of Sheffield
Medical School in the UK. and from the University of Tas-
mania in Australia report finding an association between
babies who slept on their stomachs™and SIDS. Responding in
the August 27 issue, a researcher at the Adelaide Children’s
Hospital in South Australia writes that after examining the
data of SIDS fatalities, she found that significantly fewer
SIDS infants slept supine than did controls.

“Nine Farm” Study on Stray
Voltage and Dairy Cows

In Wisconsin, dairy production losses have prompted a
new look at stray voltage on the farm. A recent “nine farm”
study prepared by the Stray Voltage Analysis Team (SVAT)
—astate-appointed voluntary group of farmers, utility repre-
sentatives and veterinarians—secommends that farmers ex-
periencing milk production problems consult with utilities to
find workable solutions. (Livestock ailments are also associ-
ated with stray voltage.)

Among the SVAT srecommendations are that utilitiesim-
prove existing primary electrical systems by adding ground-
ing rods to the neutral conductors and that power line wiring
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be aboveground for easy inspection. For farmers, the SVAT
advises periodic assessments of their electrical systems and
regular communication with utility representatives.

Althoughthe SVAT describes the volunteer effortas “suc-
cessful” on an individual farm basis, it calls for future studies
to be more formally organized and coordinated.

The report was submitted to the Stray Voltage Task Force
of the Wisconsin Department of Agriculture, Trade & Con-
sumer Protection and to the Wisconsin Public Service Com-
mission. The task force was set up in January 1987,

For more information, contact: Bob Ehart, Executive As-
sistant, Wisconsin Department of Agriculture, Trade & Con-
sumer Protection, 801 West Badger Road, PO Box 8911,
Madison, W1 53708, (608) 267-9423. The report was initially
released in November 1987 and was reprinted in the spring.

New Research Papers

W. Ross Adey, “Cell Membranes: The Electromagnetic Environ-

mentand Cancer Promotion,” Neurochemical Research, 13, pp.671-

677, 1988.

A general overview of Adey’s researchleading to the conclusion that
cer promotion may involve a distorted inward signal stream

ﬁi;n]; cell membranes to intracellular organelles, including the nu-

cl .0

RobertBanks, F.S. Perry and L. Pearl, “Letters to the Editor,” Public
Health, 102, pp.393-394, 1988.
An exchange of views on Perry and Pearl's paper linking depression

to ELF exposure in high-rise buildings (see MWN, N/D87 and M/
188).

Frank S. Barnes, “Mechanism of Interaction of Miagnetic Fields with
Biological Systems,” IEEE Transactions on Magnetics, 24, pp.
2101-2104, July 1988.

A short introduction to possible mechanisms, with some order-of-
magnitude calculations, especially with respect to environmental
and occupational exposures.

Robert O. Becker, “Comments on ‘Biological Effects of Power Line
Fields,” " Journal of Bioelectricity, 7, pp.103-118, 1988.

Critique and review of the final report of the New York State Power
Lines Project (see MWN, J/A87).

Carl F. Blackman et al., “Effect of Ambient Levels of Power-Line-
Frequency Electric Fields on a Developing Vertebrate,” Bicelectro-
magnetics, 9, pp.129-140, 1988.

These intriguing experimental results, first reported in 1986 (see
MWN, J/F87), show that 10 V/m (rms) E-fields—a level “typically
found inside buildings"™—can have an effect on brain tissue. Foreggs
exposed to 60 Hz EMFs during incubation, the chick brains re-
sponded to 50 Hz, butnot to 60 Hz, fields. For eggs exposed to 50Hz,
the chick brains did not respond to either 50 or 60 Hz fields.

Joseph D. Bowman et al,, “Exposures to Extremely Low Frequency
(ELF) Electromagnetic Fields in Occupations with Elevated Leuke-
mia Rates,” Applied Industrial Hygiene, 3, pp.189-194, June 1988.

Measurement data from the team at the University of Southem

DOE EMF Bioeffects Budget
Set at $3 Million

The U.S. Congress has allocated $3 million for ELF
bioeffects research at the Department of Energy (DOE)
for fiscal year 1989 (FY89), according to DOE’s Dr. Imre
Gyuk. The Reagan Administration had initially requested
$2.2 million, and the House of Representatives had pro-
posed $4 million (see MWN, M/188). A House-Senate
conferencereached the $3 million compromise and, tothe
surprise of many, the final budget bill was signed on time
—-as FY89 began October 1.

The budget will allow the DOE to continue with its
current programs, said Gyuk, a program manager at
DOE’s Office of Energy, Storage and Distribution. He
admitted thathe had hoped formore: “It would have given
us elbowroom to initiate new research initiatives—this
program is clearly in the national interest.” He dismissed
the $2.2 million request as unrealistic; it would have
forced “considerable cuts.”

California (see MWN, J/F88).

Craig V.Byusetal,, “Increased Omithine Decarboxylase Activityin
Cultured Cells Exposed to Low Energy Modulated Microwave
Fields and Phorbol Ester Tumor Promoters,” C ancer. Research 48,
ppA4222-4226, August 1, 1988.

‘This, the second EMF-ornithine decarboxylase (ODC) paper, shows
that cells respond not only to 60 Hz fields, but also to 450 MHz
radiation amplitude modulated at 16 Hz. 60 or 100 Hz modulations
were not effective, however (see MWN, N/D87).

H. Keith Florig and M. Granger Morgan, “Measurements of Housing
Density Along Transmission Lines,” Bioelectromagnetics, 9, pp.87-
93,1988.

Based on aerial photographs, the density of houses within 200 m of
high- and low-voltagepowerlines was found tobe smaller thanin the
rest of the service area, to increase with distance from the line and to
be inversely correlated with line voltage.

Jukka Juutilainen, EsaL3ira and Keijo Saali, “Relationship Between
Field Strength and Abnormal Development in Chick Embryos Ex-
posed to 50 Hz Magnetic Fields,” International Journal of Radiation
Biology, 52, pp.787-793, 1987.

This Finnish team found a strong suggestion of a “sharp threshold”
between 0.9 and 1 A/m (1.1-1.3 uT) for the abnormal development
of chick eggs exposed to 50 Hz sinusoidal H-fields. This threshold
effect is not explainable by induced currents. (See also MWN, M/
186.)

J. Juutilainen, E. Pukkala and E. Liira, “Results of Epidemiological
Cancer Study Among Electrical Workers in Finland,” Journal of
Bigelectricity, 7, pp.119-121, 1988,

Final data from the study, which shows an increased rate of cancer
among Finnish electrical workers (see MWN, M/A87).

William T. Kaune and William C. Forsythe, “Current Densities
Induocd in Swine and Rat Models by Power-Frequency Electric
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Fields,” Bioelectromagnetics, 9, pp.1-24, 1988.
Dosimetry data for models of swine and rats exposed to E-fields,

which, the authors believe, will provide an improved rationale for
extrapolating biological data across species.

Bengt Knave and Birgitta Floderus, “Exposure to Low-Frequency
Electromagnetic Fields—A Health Hazard?” Scandinavian Journal
of Work, Environment & Health, 14, pp46-48, 1988.

Abrief overview of ELF cancer smdies with special emphasis on the
two major Swedish epidemiological projects underway (see MWN,
M/187).

John R. Lymangrover et al., “Direct Power-Frequency Electric Field
Effects on Mammalian Endocrine Tissue,” Environmental Re-
search, 43, pp.157-167, 1987.

Invitro 60 Hz E-field exposure significantly enhanced the steroido-
genicresponse of rat adrenocortical tissue. The overall conclusion is
that there are possible “optimum field intensities and exposure dura-
tions for each bioeffect.”

M. Malteretal., “Tumoricidal Cells Increased by Pulsating Magnetic
Field,” Anticancer Research, 7, pp.391-394, 1987.

50Hz H-fields were found to enhance the tumor-destroying activities
of “killer” white cells in rat livers in vitro. Leukemia cells of mice
were “insensitive" to H-fields.

M. Granger Morgan et al., “Controlling Exposure to Transmission
Line Electromagnetic Fields: A Regulatory Approach Thatis Com-
patible with the Available Science,” Public Utilities Fortnightly,
Pp.49-58, March 17, 1988.

The authors propose an economic incentive strategy forreducing the

FROM THE FIELD

number of people exposed to power line EMFs: charging utilities an

“exposure fee” for each individual living within a set distance from
aline to encourage siting new power lines as far away from the public
as possible.

1. Nordenson et al., “Chromosomal Effects in Lymphocytes of 400
kV-Substation Workers,” Radiation and Environmental Biophysics,
27,pp.39-47, 1988.

A replication of Nordenson’s 1984 study, this report also shows a
significantly increased rate of chromosomal aberrations in blood
cells of substation workers exposed to EMFs and spark discharges.

Koichi Shimizu, Hideto Endo and Goro Matsumoto, “Visualization
of Electric Fields Around a Biological Body,” JEEE Transactions on
Biomedical Engineering, 35, pp.296-302, May 1988,

Describes a system to visualize the ELF E-fields surrounding com-
plex shapes, such as biological bodies, using an optical sensor and a
microcomputer-controlled automatic scanner, to help the study of
bioeffects.

R.M. Stern, “Cancer Incidence Among Welders: Possible Effects of
Exposure to Extremely Low Frequency Electromagnetic Radiation
(ELF) and to Welding Fumes,"” Environmental Health Perspectives,
76, pp.221-229, December 1987.

Stern, formerly with the Danish Welding Institute and now with the
WHO in Copenhagen, found a higher than expected incidence of
respiratory tractcancer, butnotof leukemia or acute leukemia among
welders who are routinely exposed to ELF H-fields and to metallic
aerosols. He concludes that his finding “does not support the hy-
pothesis that the observed excess risk for leukemia or acute leukemia
among workers in the electrical trades is due to their ELF exposure,
which on average is lower than that of welders,”

Boeing Memo on EMP .

The following memorandum was released during the discovery
phase of Robert Strom'’s claim for workers' compensation and law-
suit against the Boeing Co., in which he argues that exposure to
electromagnetic pulse (EMP) radiation caused him to develop leu-
kemia (see MWN, JIA88).

October 4, 1979
To: Jack Gebhart

From: William E. Morgan, Chief, Radiation Health Protection
Subject: EMP exposure limits for Boeing personnel

Because of the unknown factors associated with the biological
effects of electromagnetic pulse (EMP) radiation, the Boeing Com-
pany has taken a conservative stand on the maximum permissible
exposure limits.

‘We do not believe that an exposure limit should only be based on
the “thermal” effects of RF radiation absorbed in the body. This
becomes more evident from indications that the whole chemical
balance within the body is disturbed by the electromagnetic field of
the peak radiation.

The non-thermal effects must be included in any safe level
established for personnel. Until firm data is produced as to the effect

of the electromagnetic pulse on the body, Boeing personnel will be
exposed only to the following limits:

A. Chronic Exposure Level

The chronic exposure level should be maintained at Zess than 5
kVim for continuous exposure af 40 hours per week. The pulses
should be limited to one pulse per minute.

B. Acute Exposure Level

An acute exposure level on an intermittent basis should be
maintained at less than 50 kVim when responsible engineering
controls or administrative procedures cannot limit exposures to less
than 5 kV/m.

C. General Population Exposure Level

The general population exposure level should be maintained at
less than 1 kVim for continuous exposure.

Baseline physical examinations should be given to all Boeing
personnel who are planning to be chronically exposed to EMP
radiation over a period of 30 days. Baseline exams should also be
given to anyone who could possibly have an acute exposure to the
EMP radiation.
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BIOLOGICAL EFFECTS

RF and Endocrine Glands...Soviet researchers have de-
tected subtle changes in the membranes and in the
glycoprotein-polysaccharide cell walls of rabbits whose
endocrine glands were exposed to 460 MHz radiation at
Iocal SARs of 6.2-20.8 W/Kg. “Our experiments demon-
strated the high sensitivity of the thymus cells to EM emis-
sions, both with exposure of the thymus itself and with the
action of [R¥] on separate parts of the hormone regulatory
system,” said Dr. V.M. Bogolyubov. Bogolyubov and co-
workers at the Ministry of Health in Moscow found that,
after adrenal gland exposure, “changes in the thymocyte
cell membrane are preceded by changes in the cell nu-
cleus.” Their paper appears in the July 1988 issue of
Radiation Research (115, pp.44-53).

COMPATIBILITY & INTERFERENCE

Pacemaker EMIL...Much has been done to protect cardiac
pacemakers from EMI, but some units are still unable tore-
ject powerful signals with characteristics similar to those
generated by the heart, cautions an advisory prepared by
the Canadian Centre for Occupational Health and Safety’s
(CCOHS) Physical Hazards Group. For instance, pace-
makers may be susceptible to EMFs from high-voltage
power lines, theft and weapon detectors, high-power an-
tennas and NMR imagers. Strong fields may cause pace-
makers toreject normal cardiac signals and pace in compe-
tition—rather than in coordination—with the heart’s natu-
ral beat. In addition, EMFs can confuse the pacemaker by
mimicking cardiac signals. There are no reported cases of
EMI causing pacemakers to stop completely, says CCO-
HS, but interference can also cause dizziness and acceler-
ated heartbeats. The brief report, Possible Health Hazards
for Cardiac Pacemaker Wearers from Exposure to Elec-
tromagnetic Fields (P88-5E), is available in both French
and English from: CCOHS, 250 Main St. East, Hamilton,
Ontario L8N 1H6, Canada, (416) 572-2981. Single copies
are free for Canadians and cost $3.00 (U.S.) for all others.
...With respect to low-power sources such as microwave
ovens and electronic security devices, there is little to wor-
ry about, Consumer Reports advises in its October 1988
issue. (See also MWN, 784 and J85 for more on ELF EMI
and J/A86 for MRI EMI to pacemakers.)

FCC Actions...The commission has denied a request from
Linear Corp. toreconsider its position on RF lighting. Last
year, the FCC decided not to go forward with a proposal to
regulate emissions below 30 MHz (see MWN, M/J86 and
N/D87). In a decision issued September 19, the commis-
sion said that Linear had not presented any information not
previously considered....On August 24, the commission
dismissed a petition filed by the Association of Maximum
Service Telecasters seeking a second look at the FCC’s
policy to exempt ISM equipment from the technical re-

quirements of Part 15, subpart J....And on August 17, the FCC’s
laboratory in Columbia, MD, dismissed applications under Part
15 rules for five computer devices—including one from Toshiba
Corp.—because the equipment had been modified.

GOVERNMENT

NBS Becomes NIST...On August 23, the National Bureau of
Standards (NBS) was transformed into the National Institute of
Standards and Technology by President Reagan when he signed
the Omnibus Trade and Competitiveness Act into law. Along
with a new name, the institute now has greater responsibilities,
including starting a program to assist the transfer of technology
to state and local governments and to help government officials .
settechnology policy. The NIST hasuntil December 21 to submit
anew organization plan to Congress. No changes in NBS’s tra-
ditional measurement services are anticipated and, like NBS,
NIST will be part of the of Department of Commerce.

INTERNATIONAL

U.K. Report on NIER...Current evidence indicates that “chron-
iclow-level exposure to the non-ionizing radiations appears to be
generally harmless,” writes Dr. J.M. Harrington in his preface to
areport prepared by the Industrial Injuries Advisory Council for
the UX.’s Department of Health and Social Security. But, he
adds, the council “accepts that there is concern about the poten-
tial long-term effects of some relatively new forms of tech-
nology...and will continue to monitor...thisarea.” The December
1987 report addresses various types of NIER——~REF/MW and ELF
fields from power lines and VDTs—and related health concems.
The report continues to uphold the 10 mW/cm? safety standard
and points out that, although there is “some evidence associating
low intensity RE/MW with cataracts and other eye damage, the
risks appear to be limited to higher-than-normal occupational ex-
posures.” It further concludes that studies linking chronic low-
level RE/MW exposures toarange of health effects, such ashead-
aches and concentration and memory lapses, are inconclusive,
With respect to power lines, the report describes the studies
linking power lines to childhood cancer as “conflicting,” and
concludes that, in general, there is insufficient evidence to link
EMF exposures to any harmful effects on humans. Similarly, for
VDTs, the report finds that, “Recent studies have not shown a
causal relation between use of VD[T]s and an increased risk of
miscarriage” or any other condition due to EMFs from VDTs. Al-
though possible conditions associated with VDT use include cat-
aracts and eyestrain, facial dermatitis, back problems and repeti-
tion strain injuries, these are attributable to factors unrelated to
radiation, the report concludes. A copy of the report, Non-Ion-
izing Radiation (CM253), is available for £2.60 from: Her Magj-
esty’s Stationery Office (HMSO), Publication Center, PO Box
276, London SW8 5DT, UK., (01) 622-3316.

IRPA Proceedings...The International Radiation Protection As-
sociation’s International Non-Ionizing Radiation Committee
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(IRPA-INIRC) has published a book assembled for a work-
shop held as part of IRPA’s April 1988 congress (see MWN,
S/087). Written by members of the INIRC, the text covers the
spectrum from ELF fields through RE/MW radiation to UV
radiation and includes reviews of standards and risk percep-
tion, as well as a discussion of VDTs. Copies of Non-lonizing
Radiations: Physical Characteristics, Biological Effects and
Health Hazard Assessment, edited by Dr, Michael Repacholi,
are available for $50.00 plus postage and handling from: Dr.
Colin Roy, Australian Radiation Lab, Lower Plenty Rd., Yal-
lambie, Victoria 3085, Australia. Invoices will be sent with
the book.

MEASUREMENT

EMTFs from ESD...The NIST (née NBS, see p.10) has devel-
oped a way of measuring the EMFs radiated by electrostatic
discharges (ESD). The measurement of ESD EMFs has long
been hampered by the lack of commercially available anten-
nas with enough bandwidth tomeasure fast pulses, Now, insti-
tute staffers have overcome the problem—at least for electric
fields. Using a new broadband antenna, the NIST"s Perry Wil-
son and coworkers found that the strongest fields are radiated
byrelatively low-voltage (2-4 kV) discharges. Inanew report,
Electromagnetic Fields Radiated from Electrostatic Dis-
charges: Theory and Experiment (TN 1314), they note that
“the spark fields can pose a significant interference threat to
electronic equipment into the gigahertz range.” The radiated
magnetic field could not be measured because there is still no
broadband H-sensor. The report is available for $3.50 (pre-
paid) from: Government Printing Office, Washington, DC
20402; Order No.003-003-02864-9.

Test Sites...You can now rent an anechoic chamber or
shielded test room for FCC or antenna testing. Ray Proof
Shielding Systems Corp. has introduced a test facility leasing
program offering anything from a small TEMPEST room to a
full-scale atrcraft testing chamber—pricesrange from $500 to
$100,000 a month. For more information, contact: Jim Gra-
ham, Ray Proof Shielding Systems Corp., 50 Keeler Ave., PO
Box 5060, Norwalk, CT 06856, (203) 838-4555....Ray Proof
has also just finished building a 68' x 34' x 28' chamber for
IBM'sProductLabinEndicott, N, for testing computersand
other electronic devices....Or youcan use the NIST’s 28'x 12
x 16' anechoic chamber in Boulder, CO. The Electromagnetic
Fields Division has expanded the frequency range for EMI
testing, previously 200 MHz-18 GHz, up to 40 GHz. For more
information, contact: Galen Koepke, Division 723.03, NIST,
Boulder, CO, 80303, (303) 497-5766...In Minnesota, the
EMC testing business is also booming. Amador Corp. is
launching its third open area test site near Millville, 20 miles
northeast of Rochester, where IBM hasan office, The 32'x 66'
all-weather facility features a 14' remote-control turntable
with a capacity of up to 10,000 1bs. For more information,
contact: Daniel Hoolihan, Amador Corp., Wild Mountain
Road, Taylors Falls, MN 55084, (612) 583-3322,

MEETINGS

Charge and Field Effects...The /nternational Symposium on
Charge and Field Effects in Biosystems will be held June 4-9,
1989, at Virginia Commonwealth University (VCU) in Rich-
mond. VCU’s Dr. Steven Cleary, whois one of the organizers,
says that the symposium will bring together—and encourage
communication between—various scientific disciplines in
the fields of bicelectrochemistry, bioenergetics and bioelec-
tromagnetics. The meeting will be a follow-up to the 1983
symposium held at the University of Nottingham in the U.X.
Plenum Press will publish the proceedings. For more informa-
tion, contact: Conference Coordinator, Continning Studies &
Public Service, Box 2041, Virginia Commonwealth Univer-
sity, Richmond, VA 23284, (804) 367-8421.

Bioelectricity Society...The International Society for Bio-
electricity will hold its second meeting at the University of
North Texas in Denton, March 10-12. According to the soci-
ety’s president, Dr. Andy Marino of LSU Medical Center, the
meeting will span the entire range of bioelectricity—includ-
ing basic science and clinical medicine. He pointed out that
biology is the key to progress: “It seems to me that since the
field began, each significant advance has come from biolog-
ical research as opposed to physical and engineering ap-
proaches.” For more information, contact: Patricia Burnett,
Dept. of Orthopaedic Surgery, LSU Medical Center, PO Box
33932, Shreveport, LA 71130, (318) 674-6180..

MILITARY SYSTEMS

News Roundup...The USAF has embarked on the third phase
of its GWEN system, an EMP-resistant communications net-
work (see MWN, J/F86, N/D86 and N/D87). Contel Federal
Systems of Fairfax, VA, has been awarded a $30 million con-
tract for the design and installation of 40 additional relay tow-
ers—30 fewer than originally planned by the USAF. The sys-
tem is scheduled to be completed in 1992....The Naval Air
Systems Command hasreleased a draft environmental impact
statement (DEIS) for its Mid-Atlantic Electronic Warfare
Range (MAEWR), which will provide tactics and survival
training for combat aircrews in a “hostile” environment.
Although the DEIS states that the Space and Naval Warfare
Systems Command and the Naval Electronics Systems Com-
mand will be responsible for the calculation of the RF/MW ex-
posure levels from the host of different simulators to be used
onthe North Carolinarange, it does not give any specific num-
bers. For more information, contact: Charles Maguire, Atlan-
tic Division (Code 203), Naval Facilities Engineering Com-
mand, Norfolk, VA 23511, (804)445-2307....Terry O'Laugh-
lin reports on his visit to Project ELF’s Wisconsin Transmitter
Facility in the April 1988 issue of Popular Communications.
Project ELF, the U.S. Navy’s land-to-submarine communica-
tions system, operates at 76 Hz with transmitter sites at Clam
Lake, W1, and on Michigan’s upper peninsula. The Wisconsin
antenna has been operational since 1985, broadcasting with
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wavelengths of 2,500 miles at powers of up to 2.3 million
watts. The Michigan facility is due to be completed later this
year. Project ELF has long been controversial: Attempts to
halt it were foiled in 1984 when the U.S. court of appeals
overturned a lower court order requiring a supplemental EIS
and suspended an injunction against further construction (see
MWN, S84)....The July 25 Defense News describes Ismael's
efforts to protect against EMP and its export of EMP simula-
tors to a number of European countries.... The July 2 New York
Times's patents column notes that the U.S. Army has devel-
oped a portable EM gun....The Armed Forces Journal Inter-
national features an item on RF weapons in its May 1988 is-
sue....And the Associated Pressreported on September 27 that
Eaton Corp., the manufacturer of electronics systems for the
B-1 bomber, has estimated that it would cost an additional
$520 million to fix the plane’s EMC problems.

OVENS

A Moveable Feast?...Cooking fish in amicrowave oven may
not kill all existing bacteria and other parasites, according to
Drs. C. Darrell Lane, Ronald Master and Ralph Tietbohl of the
Reading (PA) Hospital and Medical Center. In a letter to the
Journal of the American Medical Association (July 15), they
cite the example of a woman and her son who ate a piece of
haddock cooked in a microwave oven and left the remaining
fish to cool on the kitchen table. Soon after, they noticed some
movement in the uneaten fish—small, tan, worm-like organ-
isms which were later identified as Anisakis larvae, forerun-
ners of a parasitic disease found in seafood known as anisakia-
sis. Neither contracted the disease, however. The physicians
also note the case of a doctor who developed trichinosis from
eating pork cooked in a microwave oven (see MWN, Ju81 and
AB2). They emphasize that users of microwave ovens should
be aware that microwave preparation may not be sufficientto
eliminate microorganisms and parasites from food, Adequate
cooking requires raising food temperature to 60°C for a min-
imum of five minutes, they advise,

PEOPLE

Drs. Allan Frey, Abe Liboff, Klaus-Peter Ossenkopp,
Jerry Phillips and Betty Sisken are joining Dr. Rugerro Ca-
dossi as assistant editors of the Journal of Bioelectricity be-
ginning with the firstissue of 1989. Dr. Andrew Marino, the
editor of the journal, plans to increase the number of issues
published every year....Dr. Richard Vetter of the Mayo Clin-
ic has taken over as the editor in chief of Health Physics, re-
placing Dr. Genevieve Roessler, who had headed the month-
ly journal for the last six years....Dr. Tim Aldrich hasleft Oak
Ridge National Lab to become the director of North Caro-
lina’s new cancer registry. Aldrich is now based in Raleigh.
...Roger Schneider, a longtime, senior staffer at the FDA’s

Center for Devices and Radiological Health has retired.

STANDARDS

Yugoslavian RFI...The Yugoslavian government has pro-
posed rules governing the immunity of broadcast receivers
and related equipment from RFI. According to the current
schedule, the rules will be adopted on January 1, 1989. Fora
copy of the new standard, contact: Standards Information
Center, NIST, Administration Bldg., Room A629, Gaithers-
burg, MD 20899, (301) 975-4037; ask for TBT Notification
No.88.113.

VDTs

Scandinavian Studies...A group headed by Dr. Mats Berg of
the Karolinska Hospital in Stockholm, Sweden, has failed to
find any mutagenic response to VDT EMFs—as measured by
the widely used Ames Salmonella test. The team ran the ex-
periment using both a VDT in which theelectrostatic field had
been eliminated and one with a 250k V/m electrostatic charge.
In each case, the response was negative. Berg and coworkers
conclude that theirresults support “the view that there isnoin-
creased risk of skin cancer” associated with VDT work. Their
findings appear in the Scandinavian Journal of Work, Envi-
ronment & Health, 14, pp.49-51, 1988. Last year, Berg re-
ported that many anti-static VDT screens stop working after
six months (see MWN, M/I87)... Researchers at the Univer-
sity of Kuopio in Finland report that the concentration of air
ions in the vicinity of a VDT decreases rapidly when the unit
is turned on—due to its electrostatic charge. S. Konttinen and
coworkers could not estimate the importance of their findings
becanse “little is known of the possible health effects of ion-
depleted air.” The results are in the Journal of Bioelectricity,
7, pp.89-95, 1988. (Sec also MWN, N/D85.)

ETC...

IEEE SpecialIssues...A numberof recent IEEE Transactions
have been devoted to special topics: The May IEEE Transac-
tions on Microwave Theory and Technigues commemorates
the centennial of Heinrich Hertz and features a short biogra-
phy by Professor Charles Siisskind and a review of the “First
Century of Microwaves—1886 to 1986” by Dr. John Bryant.
...The June JEEE Transactions on Antennas and Propagation
covers “Near-Field Scanning Techniques.” Of the more than
20 papers, two present brief histories of near-field measure-
ments at NBS (now NIST) and at Georgia Tech, (See also
NIST’s Dr. Lorant Muth's “Displacement Errors in Antenna
Near-Field Measurements and Their Effect on the Far Field”
in the journal’'s May 1988 issue.)...And the August /JEEE
Transactions on Electromagnetic Compatibility is devoted to
electromagnetic shielding, including calculations, measure-
ments and enclosures.
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EPA RF/MW Guidance on Hold (continued fromp.1)

of the electromagnetics branch at EPA’s ORP who now heads
his own consulting firm in Las Vegas, NV.

“All the federal agencies were expecting EPA to be there
in the future and 1 am alarmed that may not be the case,” said
one federal official with responsibility for NIER who asked
not to be named. “It appears that almost all interested parties
would like to see a federal standard—that’s why it’s hard to
understand why this decision is being made.”

- Dr. Jay Brandinger, the president of the Electromagnetic
Energy Policy Alliance (EEPA), a Washington, DC, wade
association, called the decision a “very unfortunate and giant
setback™ for the public and for all those whohad worked on the
guidance, Brandinger, who is with SRI International, warned
that without federal guidance from EPA, there will be a
proliferation of state and local rules, and he said that the
alliance will work to reinstate the program. EEPA, whose
members include the National Association of Broadcasters,
Raytheon and GTE, among others, has long pressured EPA to
set RE/MW radiation exposure limits (see MWN, S/086),
preferably those adopted by the American National Standards
Institute (ANST) in 1982,

EPA first announced plans to issue a “guidance” for RF/
MW radiation in 1979 and published an “advance notice of

- EPA Preparing Cancer
Assessment for NIER

EPA scientists are preparing an assessment of the hu-
man cancer threat posed by low- and high-frequency
NIER. A draft report should be completed by the end of
the year, according to Dr. Robert McGaughy of the Office
of Health and Exposure Assessment, who is in charge of
EPA’s cancer evaluation. '

InMay 1987, McGaughy completed a preliminary as-
sessment, which was devoted largely toan analysis of Dr.
Bill Guy's $5 million chronic exposure study at the Uni-
versity of Washington (see MWN, J/A84 and Mi85). That |
evaluation was inconclusive, leading McGaughy to rec-
ommend widening the scope of the effort to include the
literature on cancer epidemiology and mechanisms, The
preliminary report was transmitted to the Office of Radia-
tion Programs (ORP).

The cancer assessment was initiated as part of the de-
| velopment of the guidance for public exposures to RF/
MW radiation, which EPA no longer plans to issue.
Asked whathe will do if the assessment indicates aNIER-
cancer link, ORP Director Richard Guimond said that he
will then support a health research program. EPA’s re-
search group on NIER was disbanded in 1986, after
waging a four-year battle to keep its Iab open.

McGaughy said that the new assessment will be peer
reviewed if it concludes that there is a cancer risk.

proposed rule-making” in 1982 (see MWN, J/F83, Mr83 &
A83). The agency does not have the authority to set a national
NIER standard, butitcan adopt safety levelsto be followed by
other federal agencies—and any guidance limits would be-
come de facto national standards.

As the guidance process got under way, the agency pro-
posed to close down its NIER research lab in North Carolina,
where staffers wrote the scientific rationale for the RE/MW
limits. After a four-year struggle, the 1ab would close down for
goodin 1986 (see MWN, J/F83,D84, S/O85, J/F86 & S/086).

In 1984, EPA was about to propose a limit of 100 pW/cm?,
when pressure from EPA’s policy group forced the radiation
office to shelve the initiative. Two years later, EPA outlined
four options—100 LW/cm?, 200 uW/cm?, 1,000 tW/cm? and
no action—for dealing with RF/MW radiation risks, but did
not specify preferred levels (see MWN, J84). A public hearing
on the options was held in Washington, DC, in 1986 (see
MWN, S/086).

During FY89, which began October 1, 1988, EPA will
phase out its NIER activities in Washington, DC. InFY90, all
work will stop—except that Ed Mantiply at EPA’s lab in Las
Vegas, NV, will continue the agency’s NIER monitoring
studies.

Staffers at EPA’s Office of Health and Exposure Assess-
ment are scheduled to release an assessment of the carcino-
genic potential of NIER later this year (see box at left), That
assessment could influence the perception of the health threat
of NIER and the need for NIER regulations.- =~

Pressure from EPA’s Sclentific Advisors

Last June, after EPA officials notified the agency’s Scien-
tific Advisory Board (SAB) that it would “defer” all NIER
programs, the SAB wrote to EPA Administrator Lee Thomas
urging that, “It is imperative that a viable federal presence be
maintained” in the area of NIER and that EPA “must not
totally abandon its work” on NIER. In its July 19 letter, the
SAB noted that if the agency keeps the program alive, it “will
provide an inestimable service in the public interest at a
relatively small cost in budget and personnel.”

The SAB letter cited the publication of the two new
epidemiological studies on power line health risks—those of
Drs. David Savitz and Richard Stevens—asevidence of “both
the continuing interest in this field and the ambiguous nature
of most current data.” The letter was signed by Dr. Norton
Nelson, the chairman of the SAB Executive Committee and
Dr. William Schull, the chairman of the board’s Radiation
Advisory Committee (see p.14 for the complete text of the
SAB and EPA Jetters).

On August 26, Thomas replied that there would be no
change in plans, arguing that “deferral is not the same as
abandonment.” A small waorking group had been set up,
Thomas wrote, “to effect an orderly phase down.” EPA’s
Dave Janes, a division director within the ORP, ischairing the
working group, which includes representatives from the re-
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gional offices.

Thomas wrote that, “We envision a summary report that
contains guidance on exposure levels.” How those levels will
bereleased is not yet clear. Guimond suggested that EPA may
put out informal guidelines or an RF/MW radiation brochure.

Inaninterview with Microwave News fromhis office at the
University of Texas Health Sciences Center in Houston,
Schull, a longtime researcher on ionizing radiation, said that
it was “less than wise” for the agency to lose its competence

in this area and he predicted that the issue will resurface in the
future.

Professor Charles Siisskind of the University of California
at Berkeley, who drafted the SAB letter, said that he was
disappointed by the agency’s “indifferent response.” Siiss-
kind, who is the only NIER expert on the SAB radiation com-
mittee, added that he has been notified that he will not be re-
appointed when his term expires later this year. According to
Kathleen Conway, the deputy director of the SAB, Siisskind

Dear Mr. Thomas: July 19, 1988

The Science Advisory Board’s (SAB) Radiation Advisory
Committee (RAC) has been appnsed of the Office of Radiation
Programs’ (ORP) proposal to “defer” all agency involvement in
non-ionizing radiation (NIER) after the Guidance to limit expo-
sure (now being developed) is issued. The intent is to phase out
such smaller programs and focus on larger tasks with perceived
higher priorities.

In its report on NIER of Janunary 31, 1984, the SAB recom-
mended periodic review and evaluation of new research, a
strengthening of in-house and extramural research, and a continu-
ation of the agency s monitoring of ambient levels and its techni-
cal support to other government agencies to assure compliance
with its Guidance.

Apart from one periodic review, the agency has not found it
possible to carry out any of these reccnunendauons. nor isitlikely
1o do 50 now, despite renewed nationwide interest in the effects of
NIER as a possible cancer promoter and the imminent issuance of
& Guidance that is to be implemented by other federal agencies.

At its July 19 meeting, the Executive Committee of the SAB
joined with the RAC in the recommendation that the agency must
not totally abandon its work in the area of NIER. This recommen-
dation is particularly relevant in the light of two studies dealing
with NIER reported in the current issue of the American Journal
of Epidemiology, which evidence both the continuing interest in
this field and the ambiguous nature of most current data.

Ata minimum, the agency must continue to monitor research
in this field and provide technical support and assistance (includ-
ing measurement capabilities) to other government agencies, as
foreseen in EPA’s Notice of Proposed Recommendations, Fed-
eral Register, p.27,318, July 30, 1986. Some agencies have al-
ready expressed aneed for such assistance in their implementation
of and compliance with the forthcoming Guidance. Itis imperative
that a viable federal presence be maintained in the area of NIER
and the support activity by the agency will provide an inestimable
service in the publicinterest at arelatively small cost inbudget and
personnel.

In order to clarify I.hese issues, the board requests additional
information on the agency’s near-term and long-term plans for its
own NIER program and specific information about the current and
planned levels of support for NIER activities elsewhere in the
federal government.

Sincerely,

Norton Nelson, Chairman,
Executive Commitiee, SAB

William J. Schull, Chairman,
RAC, SAB

Exchange of Letters Between the SAB
and EPA Administrator Lee Thomas

Dear Dr. Nelson: August 26, 1988

Thank you for your July 19, 1988, letter concerning the
deferral of the agency’s NIER programs beginning in fiscal 1990.

As you know, the agency is faced with a large number of
important radiation problems. In the past, we have attempted to
work on all of them at once. This has allowed us to remain active
in all problem areas, but has limited real progress in reaching
solutions. We are now changing our strategy in an attempt to focus
enough resources on selected problems to effect their early reso-
lution. This approach provides for real progress and frees re-
sources for other problems when solutions are reached. Such an
approachrequires some very hard decisions about which problems
to address immediately and which to defer. We do not expect that
everyone will endorse our selections, but I can assure you that we
have not made these decisions without considerable analysis and
reflection. Ttis also importantto stress that deferral is not the same
as abandonment. After due consideration of a number of factors,
including such things as court-mandated activities, resources, and
staff skills, we have decided to defer the NIER acuvmes in the
ORP beginning in fiscal 1990.

To effect an orderly phase down of what is already a very small
program, we have formed a small working group within the ORP
with representation from our regional offices. This working group
has two principal tasks. The first is the preparation of a fiscal 1589
work plan that allows us to capitalize on our past work in this area.
‘Weenvision a summary report thatcontains guidance on exposure
levels. The second task is the preparation of a long-term strategy
for addressing this important radiation problem so that we will
have a plan to implement when resources become available. The
working group will meet the latter part of August to prepare the
fiscal 1989 plan. A schedule of activities will be complete by late
September and long-term strategy written early in 1989, We will
behappy to share with you the schedule and drafts of the long-term
strategy as they become available.

I hope that you find this letter responsive to your concerns. I
deeply appreciate your continued efforts to help us build a strong
and scientifically defensible radiation program within EPA.

Sincerely,

Lee Thomas
Administrator, EPA

14
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will be retained as a consultant. Conway said that she plans to
schedule one meeting a year to review NIER developments.

The EPA guidance would have addressed only RE/MW
radiation—not extremely low frequency (ELF) fields—al-
though, in the past, Congress has requested EPA to work on
ELF health risks (see MWN, J83). The ORP has never pro-
posed issuing a guidance for ELF fields. Last year, the ORP's

Marcy-South Power Line Trial (continued fromp.1)

Janes said that the responsibility for dealing with ELF expo-
sures was “too diffuse” (see MWN, N/D87). »

In September, the ORP made national news headlines
when EPA recommended that Americans take the health
threat of radon gas more seriously and that every home in the
1.S. be tested for radon. Before becoming the director of the
ORP, Guimond headed EPA’s radon division.

NYPA viewsthe situation differently. In a telephone inter-
view, NYPA attorney Tom Watson of Crowell & Moring in
‘Washington, DC, outlined the utility’s position: “The land-
owners want to be compensated for fear of health effects.
We're saying that they’re not entitled to compensation be-
cause they cannot establish that there is a reason for fear, that
that fear actually exists and that it affects the value of their
property.”

By the end of September, when the trial recessed for two
weeks, NYPA had spent $1.2 million on attorney and witness
fees, according to a NYPA spokeswoman. The utility could
not say how much of the money went to legal fees and how
much went to expert witnesses. For his part, Watson said, “I
never discuss fees except with clients.”

At the same time, Michael Gurda, Sr. estimated the plain-
tiffs’ combined expenses at $300,000, of which approxi-
mately $65,000 went for expert testimony and $100,000 for
land appraisal. Gurda described NYPA's trial expenses as
“arrogant,” in light of the utility’s original offer of $400,000
for easements on the landowners’ property.

The trial opened with the expert witnesses for the land-
owners. Dr. Andrew Marino of the Louisiana State University
Medical Center in Shreveport countered NYPA's contention
that studies involving frequencies outside of the 50-60 Hz
range are irrelevant by drawing an analogy to cigarettes. “If
you are studying the effects of smoking, you don’t limit your
study to one brand of cigarettes, For the purpose of evaluating
health risks, cigarettes are cigarettes and magnetic fields are
magnetic fields,” he said.

Marino also criticized the utility-funded studies as being
“largely irrelevant” because they were designed to support
corporate opinion. When asked under cross-examination
whether he was testifying as an expert witness or as an advo-
cate, Marinoreplied that he was speaking as “‘a human being.”

Alsotestifying for the landowners was Dr. Jerry Phillips of
the Cancer Therapy and Research Center in San Antonio, TX,
who described his work showing that cancer cells proliferate
to a greater extent in the presence of power line fields (see
MWN, J/A86).

Dr. Harris Busch of the Baylor College of Medicine in
Houston, TX, stated that, in his opinion, “It is dangerous to
live in an area having an electromagnetic field (EMF) level of
3 mG or more.” In his pretrial report, Marvin Chatkoff of the

University of Texas in San Antonio said that, according to his
calculations, fields of 3 mG or more are present at a distance
of more than 500 feet from a 345-kV line with 1,250 amps per
conductor.

The final witness for the landowners was Dr. Lennart
Tomenius of Stockholm, Sweden, author of a 1986 study
linking childhood cancer and living near power lines. Under
cross-cxamination, Tomenius explained that his methodol-
ogy could only show an association and not a causal effect.

NYPA rebutted with their own health experts. Dr. Herbert
Terrace, a psychologist at Columbia University in New York
City, said that there are no behavioral effects on animals. Ina
telephoneinterview with Microwave News, Terrace refused to
discuss his testimony, saying that “the proper arena is in the
courtroom.” In a pretrial statement, Terrace wrote that, “Ef-
forts to show that power frequency electric fields influence the
performance of learned behavior have proved nil.” Missing
from his review was a study on behavioral conditioning by Dr.
Kurt Salzinger of Polytechnic University for the New York
State Power Lines Project—the NY panel called the results
“dramatic.” Asked why he had notincluded Salzinger’s study,
Terrace replied that he had indeed read it, but that there are
“theoretical and procedural” problems with the work. He
would not elaborate,

Dr. Ken Zaner, an assistant professor of medicine at Har-
vard Medical School in Cambridge, MA, testified that, from
a biophysical point of view, there is no evidence of a health
risk from power line EMFs,

During cross-examination, McBride made the point that
scientists do not always arrive at the same conclusions based
on the same information. “If the experts can’t agree, how do
we as lay people know whether it’s safe or unsafe?” he told
Microwave News.

With respect to engineering, Watson called NYPA’sLen
Panzica and Michael Silva of Enertech Consultants in Camp-
bell, CA; according to Watson, Silva testified that the fields
from an electric razor are greater than those found near a line
such as Marcy-South. Silva himself refused to discuss his
testimony.

The case is being heard by Judge Peter McCabe in the New
York State Court of Claims. The trial will resume October 11
with the remaining NYPA witnesses and will end in Novem-
ber with testimony from both sides on the real estate issues.

MICROWAVE NEWS September/October 1988

15



CLASSIFIEDS

RICHARD TELL ASSOCIATES, inc. VDT NEWS ‘
RADIOFREQUENGY RADIATIGI:Ngﬁ :g:g: FREQUENCY FIELDS "Recognized for its authority
“‘9“3““ § s , on health and safety issues”

° RF Radiation Hazard Measuréements | — Fortune Magazine (August 29, 1988)

¢ Electric Power Transmission Studies

° En\.rir‘onmentafi and Industrial Evaluations 1-year subscription (6 bimonthly issues) for

* Training Seminars $87.00; $97.00 Canada & Foreign.

Ric A, TELL’ FRESIDENT Order from: VDT News, PO Box 1799, Grand Central

702-645-333896141 W. RACELST., LAs VEGAs, NV 89131 Station, New York, NY 10163, (212) 517-2802.

Order Microwave News

[ 1 1-year subscription (6 bimonthly issues) for 250.00; $285.00 Canada & Foreign.
[ 1 6-month trial (3 bimonthly issues) for $130.00; $150.00 Canada & Foreign.

Send to Microwave News, PO Box 1799, Grand Central Station, New York, NY 10163, (212) 517-2800.
[U.S. Funds Please]

Name
Institution
Address
City
State Zip . T

HAZARDOUS RADIO FREQUENCY ELECTROMAGNETIC RADIATION:

Evaluation, Control, Effects and Standards
Course No. 588DC—November 24, 1988 in Washington, D.C. Feg: 3815

The rapidly increasing number of RF electromagnetic radiators such as radars and high-power radio broadcast and television stations,
the large number of microwave ovens and other consumer and medical RF-generating devices in use, and the increased number of |
industrial RF applications constitute potential environmental, occupational, and public health hazards. The risks of exposure to intense
RF fields for sensitive electronics equipment, ordnance devices, fuels, and people are examined. National defense, security, and law
enforcement needs and public demand for increased consumer conveniences suggest that exposure to RF fields will probably increase.
The transmission of solar power using EM fields is one of many possible future techniques that may appreciably increase the levels of
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The presentation provides broader knowledge and understanding of the sources of RF electromagnetic fields, their transmission and
interaction mechanisms, how to detect and quantify the fields, and how to protect equipment and people from their effects. The
presentation is basically descriptive, with minimal use of mathematics. Examples of actual RF field surveys, investigation of human
potential overexposures, and typical problem solving are provided. .

The course is designed for managers, scientists, physicians, attorneys, engineers, industrial hygienists, environmental specialists,
security and law enforcement personnel, electronic systems planners, and equipment operators in government, industry, and academe
who need better working knowledge of hazardous radio frequency (RF) electromagnetic radiation, its effects, and the means of protecting |
against it. The course should be especially valuable to members of the medical electronics profession, manufacturers of portable and |
hand-held radio equipment, and users of test and industrial electronics equipment.

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

For furth jon, isley F .
or er information, contact Shirley Forlenzo The George Washington University

; g:;)[‘.?;ﬁgﬁ) 4249773 (USA) Contif:uing Engineering Education Program
GEORGE  Toll Free (800) 535-4567 (Canada)  Telex: ITT 4992135 Washington, DC 20052
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AM/FM Radiation Litigation:

Two Cancer Settlements Are Secret,
Two Other Suits Are Pending

Radio stations and equipment manufacturers are facing a growing num-
ber of lawsuits alleging cancer and other health effects due to exposure to
radiofrequency (RF) radiation. The cases are not establishing a permanent
legal record, however, as most are being settled out of court, with the terms
kept confidential. .

Over the past summer, two wrongful death suits related to AM and FM
radio transmitters were settled forundisclosed amountsof money. Twooth-
ersuits—onealleging cancer, the other general health problems—willsoon
g0 to trial.

An epidemiological study of radio and TV broadcast technicians has
never been attempted. In 1987, however, the Hawaii Department of Health
reported that people living next to broadcast towers in Honolulu had a “sig-
nificantly higher” risk of cancer than those in other parts of the city (see
MWN, M/I87). A similar finding was previously reported in Portland, OR
(see MWN, J/F82 and My82).

Inaddition, cancer clusters have beenreported near communications fa-
cilities in Lualualei, HI (see MWN, M/J87), McFarland, CA (see MWN, J/
F88, S/O88 and M/A89) and San Francisco, CA (see MWN, M/A89).

(continued on p.14)

NY Judge Rejects Power Line
“Cancerphobia” Argument

On September 29, a New York judge rejected the claims of landowners
along the Marcy-South power line, ruling that they had failed to prove that
there is a “reasonable basis for any fear that power lines cause health prob-
lems.” The judge refused to make an award for damages caused by
“cancerphobia,”

The long-awaited decision was the outcome of a $66.5 million lawsuit
filed by 58 landowners against the New York Power Authority (NYPA) in
January 1987. The landowners claimed that the 345 kV power line created
a“cancer corridor” which destroyed the market value of their property (see
MWN, M/A87 and S/O88).

In his decision, Judge Peter A. McCabe, Jr., of the New York Court of
Claims in Goshen, NY, wrote that the experts testifying for the landowners
“believe they see smoke and conclude that fire (health hazards) might be
present. The defendants’ experts don’t see any smoke.” The judge sided

{continued on p.5)



ELF NEWS

« Power Line Talk »

Paul Brodeur’s New Yorker series on power lines and VDT
continues to provoke responses from the media and from in-
dustry. Anumber of television stations in the U.S. have slated
EMF stories for the November “sweeps” week when audi-
ences are estimated and advertising revenues are computed.
Look for multipart news stories in Montreal, New York City,
Philadelphia and other cities.

KL »»

In a critique of the New Yorker series commissioned by the
Edison Electric Institute (EEI), staffers at Environmental
Research Information, Inc. (ERT) say Brodeur’s articles fail
to distinguish between “biological effect” and “biological
harm” and lack a “balanced perspective™—that is, they focus
“almost exclusively on a few ‘positive’ studies” to the exclu-
sion of “negative” ones. The EEI-ERI critique is being widely
circulated by utilities.

KL

Despite all the hoopla, the Department of Energy’s FY1990
budget for power line health effects will remain at $3 mil-
lion—the same as last year (see MWN, S/088). The only
changeis thatin January, the Bush Administration isexpected
to ask for $2.5 million for FY 1991, a $300,000 increase over
last year's original request.

«KL »»

As more and more is written about power line risks, families
are asking utilities to measure EMFs in their homes. On the
west coast, PG&E is discouraging customers from such sur-
veys: “Random measurements are meaningless” until more
definitive research is completed, the company advises in the
August4 issue of itsnewsletter, PG &E Week. While agreeing
that more studies are needed, Ed Hubacher, a member of
PG&E’s EMF task force, believes that the nation’s cancer da-
taargue against a power line-EMF link, He points out: “These
studies, which suggest a link to childhood leukemias, are
widely quoted as the best evidence that [EMFs] are danger-
ous. However, I think it’s most compelling that, while use of
electricity in this country has increased fivefold in the last 30
years, the reported number of new leukemia cases has fallen
by about half. I find it hard to see any cause and effect there,”
Dr. Philip Cole has often used this argument, which, in turn,
has been challenged by Dr. Nancy Wertheimer.

«K »»

Confronted by growing public apprehension, utilities are also
distributing pamphlets explaining EMF health risks. One
from Southern California Edison (SoCalEd) quotes Dr.
David Savitz as saying, “There is no solid evidence that you
should be worried, even if you live under a power line...the
evidence does fall short of implicating these fields as a health
hazard.” Given that the Savitz epidemiological study is the

principal basis for the concern over power line EMFs, we
called and checked the SoCalEd quote with him. Savitz told
us that it made him “uncomfortable.” This is how he summed
up his position: “There are several suggestions that the fields
pose a hazard, but there is no definitive evidence that they do
50. Given the state of affairs of having suggestive, but incon-
clusive, evidence, it is difficult to advise people of the appro-
priate level of concern.”

KK M

The OTA report, which has done its share of generating pub-
lic interest in EMF bioeffects, could not be had for love or
money this summer. The demand was so great that it was sold
out immediately after its June release and remained so for
months. “We had a higher-than-normal response for a techni-
calreport,” an OTA staffer told us. The Government Printing
Office sent it back to the presses and it is once again available
(see MWN, J/A89).

«KL »»

The fees paid to expert witnesses in power line cases continue
toattract notice. A front-page story on the “recent rash of mis-
conduct cases” at the National Institutes of Health in the Sep-
tember 4 issue of The Scientist cites the ongoing investigation
of three National Cancer Institute (NCI) scientists who
have testified for utilities across the country. While Drs.

NCI Awards Contract for
EMF-Childhood Cancer Study

The National Cancer Institute (NCI) has awarded
Westat, Inc. of Rockville, MD, $3,398,079 for support |
on its study of the possible association between child-
hood leukemia and electromagnetic fields (EMFs). The
contract, which took effect on September 30, 1989, will
run for four years.

Westat, a large survey research firm, will coordinate
the cases and controls in six states for NCI. In addition,
Westat will work with Enertech Consultants, Inc. of
Campbell, CA, which will measure EMFs, according to
Susan Gardner, Westat’s project officer. Enertech’s
Michael Silva and Dr. Bill Kaune are already playing
similar roles in other epidemiological studies of EMFs
and cancer.

Dr. Martha Linet of NCI's Epidemiology and Statis-
tics Program is the principal investigator of the NCI
study, which will seek to determine whether there is a
link between acute lymphocytic leukemia among chil-
dren and EMF exposures at home and at school (see
MWN, J/F89).

The study is part of a five-year NCI-sponsored effort
to ascertain the risk factors for childhood leukemia.

2
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Stuart Aaronson and Margaret Tucker refused to discuss the
matter, Dr. Lucius Sinks told The Scientist’'s Jeffrey Mervis
that the NIH rules on outside income are cumbersome and do
not serve the public interest. “They prevent people with ex-
pert knowledge from disseminating useful information to the
public,” he said. Sinks, who was paid $41,083 by the New
York Power Authority for his testimony—despite his never
having done EMF research (see MWN, J/A88 and N/D88)—
is now free to testify as he pleases because, Mervis reports,
Sinks has left NCL

LKW

If there was any doubt left, the September 18 Current Con-
tents—Life Sciences officially labeled EMFs a “hot topic.”
The weekly digest, which is widely read by research scien-
tists, ran excerpts from recent articles in Technology Review,
Time, the New York Times and Science under the headline “Ill
Effects from Power Lines and Appliances?”

KL »»

And things are likely to get even hotter. Inits November 7 is-
sue, Family Circle will ran a “Radiation Alert” by Paul
Brodeur. The magazine has a circulation of 5.2 million and a
readership of 20 million—mostly women. Susan Ungaro, the
magazine’s executive editor, said that her readers are very
concerned about health and environmental issues, and she

BPA Health Effects Report

The Bonneville Power Administration (BPA) has is-
sued Electrical and Biological Effects of Transmission
Lines: A Review. The well-illustrated and well-refer-
enced 107-page overview was prepared by BPA’s Bio- |
logical Studies Task Team, chaired by Jack M. Lee, Jr.

Copiesareavailable from Lee at: BPA, POBox 3621,
Portland, OR 97208, (503) 230-4530. The BPA is part of
the U.S. Department of Energy.

predicts that the article will generate “quite a response.”
KL »»

Of course, not everybody agrees that EMFs are a problem. A
columnnist for Ferbes magazine—the “Capitalist Tool"—rid-
icules the very idea of low-level EMF effects in an article
titled “Electrophobia” appearing in the September 4 issve. To
buttress his case, he quotes Professor of Physics Robert
Adair of Yale University on health hazards: ““The results are
about as believable as claims of perpetual motion.” Adair is
married to Dr. Eleanor Adair, who herself has long pooh-
poohed anything but the thermal insults from high-level ex-
posures; she is currently coordinating a review of Brodeur's
New Yorker articles for the IEEE’s Committee on Man and
Radiation, known as COMAR.

BC Hydro Buy-Out Begins

BC Hydro has now purchased its first home as part of its
policy of buying properties along a power line right-of-way,
and it will soon close on five more. A total of 64 home owners
have officially asked the Canadian utility to buy them out, ac-
cording to Peter McMullan, a spokesman for BC Hydro.

The properties, which range in price from $60,000 to
$125,000 (Canadian), will be put back on the market at a later
date, McMullan told Microwave News.

Last May, BC Hydro sent letters to 144 home owners on
Vancouver Island offering to buy the properties along a new
230 kV power line (see MWN, M/J89). The response was 50
great—even 140 who had not received a letter contacted the
utility—that the BC Utilities Commission called a public
hearing on the safety of the line in July (see MWN, J/AB9).

Thecommission later ruled that BC Hydro could complete
the contested line, but that it must extend the deadline for the
buy-out offer to September 15.

‘When asked if BC Hydro would consider making such an
offer again, McMullan replied that the utility does not plan to
make buy-out programs a standard practice, but neither does
it rule them out for the future. “We will deal with each situa-
tion as it arises. We know the issue won’t go away,” he said.

The line in question was recently completed and is now
operational, according to McMullan.

IEEE on Power Line EMFs

Earlier this year, the Institute of Electrical and Electronics
Engineers (IEEE) issued a position paper on the Biclogical
Effects of Power Frequency Electric and Magnetic Fields.
Reprinted below are its conclusions:

Interest in the influence of power frequency electric and mag-
netic fields on health is rapidly expanding, in part due to the con-
clusions of the [New York Power Lines Project] report. This interest
is alsoreflected by the increase innews coverage and the occurrence
of U.S. Congressional hearings on October 6, 1987. In 1987, other
eveats such as the...EPRI-sponsored Minneapolis workshop on
epidemiology, and the activities of the Edison Electric Institute EMF
Task Force indicate[d] that more utilities are becoming aware of the
issue.

At present there is no consensus expressed in any of the pub-
lishedreports as to which factor, the electric or magnetic field, is bio-
logically important. Similarly, the roles of field strength, duration of
exposure, and intermitient versus continuous exposure are also un-
known. This wncertainty complicates efforts to develop and imple-
ment methods of exposure mitigation. There is no clear direction
concerning whether to reduce fields, and if so by how much, or
whether harmonics are a factor. The initiation of exposure mitigation
without an adequate scientific base may not be effective. EPRIis be-
ginning to address the question of what is the level of actual human
exposure, with plans for a national program of power frequency
magnetic fields measurements. Tt is expected, however, that such an
effort will take years before useful information is available, It will
take additional years for the biological sciences to determine what
component of exposure, if any, is a factor in health risks.
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...The [plaintiff’s] claim allege[s] that the property sustained
consequential damages because the use to which the easements
have been put caused, in the words of the claim, *‘cancerphobia.”
Claimant maintains that the market price for his land has been
substantially reduced because an informed buyer could justifia-
bly base a fear of increased healthrisk as aresult of the land being
proximate to hlgh voltage power lines.

This issue is not a novel one. Claims of various risks associ-
ated with power lines have been dealt with by the courts of this
state over a number of years. The most recent case dealing with
the health issue is Miller v. State of New York, 117 Misc 2d 444,
That court relied on the ruling in Olin v. State of New York, 41
Misc 2d 678, supra. The court then listed at p.450 other cases
dealing with 345 kV lines and their holdings conceming the
effects of transmission lines on property values. This court,
following the holding in the Miller case, finds that the claimant
has a twofold burden of proof:

1) He must prove that a potential purchaser has reasonable
grounds for apprehension that power lines cause health prob-
lems. Claimant has the burden of proving this by a preponderance
of the credible scientific evidence; and,

chaser's willingness to pay the fair market value of the property,
as evidenced by proof from the real estate market, or, as stated in
Miller, pA50, “based on the actual pricing experience shown
from before and after sales.” Claimant has the burden of proof by
a preponderance of the credible real estate evidence.

Claimant urges the rejection of the Miller case and requests
the court to adopt the holding in the case of San Diego Gas &
Electric Co. v. Daley, 205 Cal. App. 3d 1334. In the California
case, the jury, in a9-3 vote, awarded Daley damages based on the
devaluation of his land caused by buyers’ fear of adverse health
effects posed by electromagnetic radiation. The cases are not in
conflict on that point. In Miller, the court indicated that if proper
proof was submitted such an award could be considered in New
York. Both jurisdictions agree that “...the truth or lack of truth in
whether electromagnetic projections caused a health hazard to
humnans or animals was immaterial. Rather the question was
whether the fear of the danger existed and would affect market
value” (San Diego Gas & Electric, supra, p.1349). However, the
California court did not require, as does New York law, that there
be proof of the existence of reasonable grounds for the fear. The
San Diego case atp.1349 cited withapproval United States exrel
TVA v. Easement and Right of Way (6th Cir. 1968) 405 F.2d 305,
which, after discussing TV A studies, concluded from them that
apprehension of injuries was not founded on practical experience
and held that (p.309):

“The TVA studies conducted on this issue are also creditable.
However, in [the] final analysis, we are concerned only with
market value. Although these studies may show objectively
the complete safety of these structures, we are not convinced
that certain segments of the buying public may notremain ap-
prehensive of these high voltage lines, and therefore mightbe
unwilling to pay as much for the property as they otherwise
would.” (Emphasis supplied [by the court])
In Miller, the court found at pp.446, 447:

*“that some vague and unfounded fear cannot form a basis for
the recovery of consequential damage, as any such damage
would be speculative and capricious in nature, Only a reluc-
tance to purchase predicated on the reasonable apprehension

2) That this reasonable apprehension has affected the pur--

Excerpts from the Marcy-South Decision

of a potential purchaser should be considered....”” (Emphasis
supplied [by the court])

InSanDiego Gas & Electric, it appears that the appraisers for
the property owner, using a market data approach, found a before
and after value but did not use actaal pricing expenence to prove
that property proximate to power lines decreased in fair market
value because “*he could find no comparable sales of property with
500,000 volt power lines” (p.1343).*

This proof is not acceptable in New York courts and this court
declines to follow the San Diego case insofar as it finds damage
without proof from the marketplace.

Claimant, to sustain his first burden in the subject case, pre-
sented a number of scientific witnesses to support his claim that
buyers® fears concermng health hazards on lands proximate to
power lines were in fact reasonable.

Besides attacking the quahﬁcauons and credibility of claim-
ant’s experts on cross-examination, the defendants presented
eight scientific witmesses to refute the claimant's experts’ allega-
tions. These experts uniformly testified that there is no scientific
basis to believe that electromagnetic fields [EMFs] could cause
any adverse health effects. Each of the defendants’ experts also
testified that there is no scxenuﬁc bas:s for cancer fear or appre-
hension of [EMFs}].

...Under the applicable law as acknowledged by claimant's
amendmem of his claim, it is nof necessary for this court to make
adetermination whether there are health risks from the [EMFs] or
whether there are not.

Astotheproof thatthereis areasonable fear concerning health
risks, claimant argues that he has established that 2 concern exists
in the scientific community “that it has not yet been established
that living in close proximity to said [EMFs] does not adversely
effect (sic) or increase health risks.”...In effect, claimant seeks to
shift his burden of proof, He argues thathe proved some scientists
found some negative evidence concerning health risks, and be-
cause of the failure of defendants to prove that iz fact the [EMFs]
do not cause harm, any fear by buyers is reasonable....As previ-
ously discussed, the claimant has the burden of proof that the fears
were reasonable by a fair preponderance of the evidence. The
burden does not shift to the defendants by the presentation of
negative scientific evidence, The defendants did go forward by
challenging the basis for claimant’s witnesses’ scientific evi-
dence, leaving the court with an issue of credibility.

The court believes that claimant has established that scientists
are concerned that potential problems they have identified need
further scientific examination, but this isnot the basis for areason-
able fear that power lines cause health hazards. Moreover, the de-
fendants' witnesses, after analyzing the scientific data, believe
that there is no hard scientific evidence to prove that the [EMFs]
present any health risk to the public. In paraphrasing the conflict-
ing testimony, by way of a very unscientific analogy, it appears to
the court that the claimant’s experts believe they see smoke and
conclude that fire (health hazards) might be present. The defen-
dants’ experts don't see any smoke.

Afterreviewing all the scientific testimony and the numerous
reports, the court finds that claimant failed to sustain his burden
of preponderating in the evidence on the issue that there is a rea-
sonable basis for any fear that power lines cause health problems...

* It is interesting to note that [the appraiser] found the fear only
caused delay in the sales of property.
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Marcy-South Power Line Decision (continued from p.1)

with the witnesses assembled by Tom Watson of the Wash-
ington, DC, law firm of Crowell & Moring, which presented
the health effects argument for NYPA. The judge found that
the claimants did not effectively demonstrate that fears of
harm from power line electromagnetic fields (EMFs) had an
effect on the value of their property.

Michael Gurda of Gurda, Gurda, Lynch & Smith in Mid-
dletown, NY, which represented the landowners, said that
they would probably not appeal the decision. “We couldn’t
afford it,” he told Microwave News.

Gurda pointed out that the decision might have been dif-
ferent if he had been able to present the Savitz epidemiofogi-
cal study and other recent findings linking EMFs and cancer.
He explained that the witnesses were barred from discussing
research published after 1986, when NYPA filed for the ease-
ments to build the power line.

In a telephone interview, a NYPA spokesperson main-
tained that there were norestrictions on introducing published
research. Watson said that NYPA had requested that he not
comment on the case.

The court did, however, award one of the landowners
$94,567 plus interest: the assessment includes $53,352 for
direct damages and $41,215 for indirect damages— largely,
but not entirely, for visual impairment,” according to the
NYPA spokesperson. Prior to the lawsuit, NYPA had offered
the landowner $35,500 for direct damages from the ease-
ments. NYPA later reassessed the direct value of the ease-
ments at $50,765 after the claims were filed.

All of the 58 claims represented by Gurda were consoli-
dated for the purpose of arguing the health effects issue. Each
claim will be heard separately, however, to assess property
appraisals and damages. (There are approximately 40 addi-

HIGHLIGHTS

tional claims pending against NYPA.)

The claimants will seck an award of legal expenses—up
t0$400,000, according to Gurda. NYPA spentapproximately
$2.6 million on legal expenses, including expert witness fees.

Although court dates are now being scheduled for the re-
maining claims, there is a “possibility that they will all be set-
tled without litigation,” the NYPA spokesperson said.

The Crowell & Moring health expert team for NYPA in-
cluded: Dr. Stuart Aaronson*, National Cancer Institute
(NCI), Bethesda, MD; Dr. Richard Bockman, Memorial
Sloan-Kettering Cancer Center, New York, NY; Dr. Roswell
Boutwell, University of Wisconsin, Madison; Dr. Edmund
Egan I, University of Buffalo, NY; Michael Silva, Enertech
Consultants, Inc., Campbell, CA; Dr. Lucius Sinks*, for-
merly at NCI, Bethesda, MD; Dr. Herbert Terrace, Columbia
University, New York, NY; Dr. Margaret Tucker*, NCI,
Bethesda, MD; and Dr. Ken Zaner, Harvard Medical School,
Cambridge, MA (see MWN, J/A88 and N/D88).

The heaith experts who testified on behalf of the land-
owners were: Dr. Harris Busch, Baylor College of Medicine,
Houston, TX; Marvin Chatkoff, University of Texas, San An-
tonio; Dr. Andrew Marino, LSU Medical Center, Shreveport,
LA, Dr. Jerry Phillips, Cancer Therapy and Research Center,
San Antonio, TX; and Dr. Lennart Tomenius, Stockholm,
Sweden.

Donald Zappavignav. State of New York and Power Authority of the

State of New York, New York State Court of Claims, Claim
No.7408S5, September 29, 1989.

*Aaronson, Sinks and Tucker are currently under investigation by the
National Institutes of Health (NIH) for alleged violations of NIH outside
income rules involving fees for testimony on behalf of utilities in this and
other power line cases (see MWN, J/F89 and pp.2-3).

Revising ANSI RF/MW Limits:
Debate Often Contentious

The subcommittee charged with revising the American
National Standards Institute (ANSI) safety guidelines for ex-
posures to radiofrequency and microwave (RF/MW) radia-
tion has decided to adopt limits for induced currents in the 3
kHz-100 MHz frequency range. At the same time, the sub-
committee plans torecomrmend a doubling of the limits above
3 GHz to 10 mW/cm?,

Atameeting held in Tucson, AZ, in June, the subcommit-
tee opted for a two-tier standard. But, instead of the usual
practice of distinguishing between occupational and public
exposures, the subcommittee has drawn a distinction between
“controlled” and *“‘uncontrolled” environments. The safety
limits for those who submit to “controlled” exposures—for
instance, workers or members of the public who “knowingly”

accept such risks—would be similar to the existing ANSI
standard of 1 mW/cm? for frequencies between 100 and 300
MHz. For “ancontrolled” exposures, which would apply to
“individuals who have no knowledge or control of their ex-
posure,” the limit would be five times stricter—0.2 mW/cm?,

Much of the Tucson meeting was marked by heated ex-
changes, Bob Curtis of the Occupational Safety and Health
Administration (OSHA) warned that workers could not be
forced to accept exposure to higher levels of radiation as a
condition of employment. I guarantee that we would enforce
[the stricter limits],” he said. Dr. Om Gandhi of the University
of Utah in Salt Lake City (co-chair of the subcommittee) put
the distinction between the two types of exposure another
way: A controlled environment means “voluntary accep-
tance” of modem technology.

There were also differing views on the doubling of the al-
lowable limits at high frequencies. Dr. Q. Balzano of Motor-
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ola in Plantation, FL, said that, “We will look like yo-yos” by
going to 10 mW/cm?from 5 mW/cm?2 Dr. Greg Lotz of the
Naval Aerospace Medical Research Lab in Pensacola, FL,
countered that there was no rationale for adopting the 5 mW/
cm? limit in 1982; thus, it would be more “consistent” to re-
turn to 10 mW/cm?,

Dr. Mays Swicord of the Food and Drug Administration
(FDA) tried to convince the subcommittee to tighten the lim-
its, but without success. “At the FDA, we get information
from medical device manufacturers which states that theycan
get beneficial effects at levels specified as safe in this guide,”
he argued,

One very contentious issue was whether the standard
should continue toexclude hand-held devices with input pow-
er no greater than seven watts, A broadcasting industry lob-
byist argued that these devices should be excluded because
there are millions of walkie-talkies in use. Others, citing stud-
ies showing sizable currents in the arms of users, responded
that the fact that millions of people are using walkie-talkies is
reason enough to provide added protection.

By the end of the meeting, the exclusion was deleted from

the ANSI draft, though some members of the subcommittee

promised to raise the issue again.

Who Is Most at Risk?

The most passionate exchanges were over who is at the
greatest risk from exposures to RE/MW radiation. Each of the
five “conclusions” reprinted below was the subject of long
debate:

While the members of the subcommittee believe the recom-
mended exposure levels should be safe for all, they recognize
that noreliable scientific data exist to support the conclusion 1)
that certain subgroups of the population are more at risk than
others, 2) that warm and/or humid environments exacerbate
{RF] biceffects, 3) that exposure duration at ANSI 1982 levels
is a significant factor, 4) that damage from exposure to [RF] is
cumulative, or 5) that non-thermal or moedulation-specific
sequelae of [RF] exposure may be meaningfully related to
human health. [Emphasis added}

Motions were made to delete the first and second clauses.
Dr. Herbert Pollack, a longtime consultant to the U.S. State
Department and one of the two medical doctors on the sub-
committee, cited people with lowered resistance to infection
(e.g., diabetics) and those with impaired circulation (e.g.,
those with heart disease) as being especially sensitive to RF/
MW radiation, Whenitcame toavote, Pollack could not mus-
ter the two-thirds majority needed to delete the first clause.
Dr. Joe Elder of the Environmental Protection Agency called
the outcome “incredible.”

Elder himself moved to delete the second clause, calling
it “blatantly untrue.” To back up his claim, he cited two pub-
lished studies. He was challenged by Dr. Eleanor Adair (co-
chair of the subcommittee), a researcher on thermal effects at
the John Pierce Foundation in New Haven, CT. Nevertheless,
Elder prevailed and the second conclusion wasremoved from

Two U.S. Army Radio Systems
Are Incompatible

The U.S. Army has acknowledged that two of its
combat radio systems, which operate on overlapping fre- |
quencies, interfere with each other when used side by |
side.

“We don’t think it’s a big problem,” Major Barry
Bomier told Microwave News. *It doesn’t merit headline
status.” He added that the army regularly tests for “co-
site interference” and that the problem was detected dur-
ing an operational check of one of the systems.

At present, one radio system must be turned off in or-
der to use the other, Bomier said. An engineering solu-
tion has been identified, but it will not be implemented
until 1993 because of budget constraints, according to
the July 17 Defense News. ’

The radio systems—Mobile Subscriber Equipment
(MSE) and Single Channel Ground and Airborne Radio
System (SINCGARS)—are used, respectively, to com-
municate between combat units and within a given unit. |
MSE is manufactured by GTE and SINCGARS is made |
by ITT Defense, Inc.

the draft.

The U.S. military clearly has a major stake in the cutcome
of the ANSI deliberations. Of the approximately 50 people at
the Tucson meeting, there were eightrepresentatives from the
U.S.Navy and two each from the U.S. Army and the U.S. Air
Force. In addition, there were representatives from compa-
nies with majormilitary contracts. The broadcasting and com-
munications industries were also in evidence.

The standard has a long way to go before publication.
‘Whenitis completed, it must be approved by a number of dif-
ferentcommittees. Some members, such as Pollack and Swi-
cord, are betting that the standard will never be approved.

For our previous two reports on the revision of the 1982
ANSI RF/MW standard, see MWN, J/A86 and M/AS8S. See
also the Commentary in MWN, M/AB9.

Seaitle Mayor Recommends a
200 uW/ecm? Standard

The mayor of Seattle, WA, now endorses aradiofrequency
(RF) radiation standard of 200 pW/cm? in the 30-300 MHz
frequency band, the same safety level recommended by the
National Council on Radiation Protection and Measurements
(NCRP), The mayor's proposal is at odds with the recommen-
dations of the city’s planning office and health department,
both of which continue to back a 100 pW/cm? limit (see
MWN, J/A88 and J/A89).

Informed sources told Microwave News that Mayor Char-
les Royer believes that the added protection provided by a

6
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stricter standard would not be worth the delays which would
result from the almost certain flood of legal challenges from
the broadcasting community.

The final decision rests with the City Council, which is ex-
pected to take up the issue early in 1990, according to Clifford
* Marks, asenior environmental planner with the Seattle Office
for Long-Range Planning, who has been instrumental in de-
veloping the proposed standard.

Two jurisdictions in neighboring Oregon—the city of
Portland and Multnomah County-—have already adopted 200
PW/cm?limits. Like Seattle, both originally considered more
stringent standards: Multnomah County proposed a 50 pW/
cm? limit but backed off in the face of broadcaster opposition
(see MWN, J/A82), and Portland adopted an interim guideline
of 100 pW/cm? in 1980—the first public standard in the U.S.
~ —beforeitsuccumbed to local pressure and adopted aperma-

nent 200 uW/cm? standard (see MWN, J/ABS and S/087).

The Seattle mayor’s proposal—which is contained in a
formal report dated August 30—includes a provision that if
the federal government promulgates an RF standard more
stringent than 200 tW/cm?, Seattle will adopt that limit.

With regard to RF shocks and burns, the proposed stan-
dard also provides that, “A source of [RF] energy shall not
cause more than 50 [mA] of current to flow through the index
finger of a person in contact with a metallic object in any lo-
cation to which the general population has legal access.”

While many local broadcasters prefer the adoption of the
American National Standards Institute’s (ANSI) 1,000 pW/
cm?standard, some are willing to accept a 200 LW/cm? limit.
Forinstance, incomments submitted to the city’s planning of -
fice, Seattle’s KTZZ-TV noted that it would “not object to the
adoption of the 200 uW/cm?level,” but it would oppose any-
thing more stringent,

In King County, Joanne and Monty Lennox, who live on
Cougar Mountain overlooking Seattle, point out that the
city’s proposal allows peak levels—or hot spots—up to 20
times the average levels. “It’s not a 200 pW/cm? standard, but
a 4,000 pW/cm? standard,” they told Microwave News. The

UPDATES

BEMS Electronic Mail Network

The Bioelectromagnetics Society (BEMS) is setting
up an electronic mail network—BEMNet—for its mem-
bers and those of sister societies.

BEMNet will be part of SCIENCENet, the world’s
largest independent electronic mail system for the scien-
tific and engineering communities, Subscribers will be
able to access BEMNet from 400 cities in the U.S. and
from over 50 countries.

After aonetime connection fee of $40 and a monthly
fee of $15, costs, which are based on length of time on-
line, vary from 26¢/minute from 7am to 6pm (local time)
to 7¢/minute from Spm to 7am.

For more information, contact: Dr. William Wise-
cup, Executive Director, BEMS, 120 West Church St.,
Frederick, MD 21701, (301) 663-4252.

standard is a “joke,” they said.

The Lennoxes have counted 21 towers on Cougar Moun-
tain, housing more than 120 antennas, including 10 FM radio
transmitters. A survey by theEnvironmental Protection Agen-
cy found “spatially averaged” readings as high as 700 uWw/
cm?in public spaces on the mountain, with hot spots rising to
2,350 uW/cm? (see MWN, J/F86).

King County, in which Seattle is located, has considered
adopting a 200 pW/cm? standard for the last few years, but a
final decision still has not been reached.

A final environmental impact study (EIS) for the mayor’s
recommended policy was issued in September. Copies of
both documents—Mayor's Recommended Telecommunica-
tions Policy and Regulations and the final EIS—are available
from: Clifford Marks, Office for Long-Range Planning, 600
4th Ave., Room 200, Seattle, WA 98104, (206) 684-8056.
Comments submitted in response to the draft proposal are ap-
pended to the final EIS.

COMPATIBILITY & INTERFERENCE

Computer EMI...Ronald Standler of Pennsylvania State
University in University Park advises computer users not to
turn on household appliances using the same electrical circuit
thatpowers their computers. Standler bases hisadvice ona se-
ries of measurements of the transients on the single phase 120
V electrical wiring in a residence. He found that switching on
a vacuum cleaner could produce a transient with a slope as
large as 17 kV/usec. His results appear in IEEE Transactions
on Electromagnetic Compatibility, 31, pp.170-176, May
1989. (See also MWN, S/087.)

Newsletter Reverts toR&B...Ownership of the Electromag-

netic News Report has reverted to Bob Goldblum of R&B
Enterprises of West Conshohocken, PA, after Liberty Labs
failed to meet a payment deadline. “We could not meet our fi-
nancial obligations,” Liberty Labs’ Mike Howard told Micro-
wave News from his office in Cedar Rapids, IA. “When we
could not get the necessary financing, Goldblum held us to
our letter of agreement and reclaimed the newsletter,” he said.
Liberty took over the bimonthly News Report less than a year
ago (see MWN, J/F89). Goldblum did not respond to our re-
quest for comment. Liberty Labs will continue to issue other
publications—see below.

Lab & Consultants Directory...Liberty Labs has published
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the 71989 EMC Test Lgb & Consultants Directoryand plansto
issue updates every Other year, The directory details the ca-
pabilities of and services provided by more than 150 labora-
tories and consultant groups in the U.S., Canada, Europe, Is-
rael and Japan. All sorts of reference data are also provided—
for instance, contacts for EMI regulations in some 40 coun-
tries and information on FCC EMC rules. A copy is available
for $65.00, plus $4.00 shipping and handling in the U.S. and
Canada ($9.00 in other countries), from: Liberty Express, PO
Box 8268, Cedar Rapids, IA 52408, (319) 390-3646 or (800)
728-7081.

MEASUREMENT

New from NIST...Three researchers at NIST’s Electromag-
netic Fields Division in Boulder, CO, offer-—in two new pub-
lications—some theoretical and practical advice on using
TEM cells. See G.H. Koepke, M.T. Ma and W.D. Bensema,
Theory and Measurements of Radiated Emissions Using a
TEM Cell, Technical Note (TN) 1326 and “Implementation of
an Automated System for Measuring Radiated Emissions Us-
inga TEM Cell,” IEEE Transactions on Instrumentation and
Measurement, 38, pp.473-479, April 1989....Eleanor Living-
ston and Robert Adair recommend test methods for checking
the adequacy of commercially available power meters. See
Performance Evaluation of Radiofrequency, Microwave and
Millimeter Wave Power Meters, TN 1310. The two technical
notesare available from: Government Printing Office, Wash-
ington, DC 20402. (TN1326-—Stock No.003-003-02932-7,
$2.25; TN1310—Stock No.003-003-02931-9, $8.50.) Re-
member that NIST is the new name for NBS.

MEDICAL APPLICATIONS

Biomagnetism...Magnetocardiograms (MCGs), magneto-
encephalograms (MEGSs), magnetopneumograms (MPGs)
and, of course, SQUIDs are all tools in the fast-growing field
of biomagnetism. At the 7th International Conference on
Biomagnetism, August 14-18, at New York University
(NYU) in New York City, approximately 200 papers were
given on such varied topics as mapping of brain functions,
fonic currents within developing chick eggs and the link be-
tween brain waves and tinnitus (ringing in the ear), according
to an overview in the September 8 issue of Science. The next
international conference will be held in two years in West
Germany, said Dr, Samuel Williamson of NYU’s department
of physics, who coordinated therecent meeting. The proceed-
ings will be published by Plenum Press under the title Ad-
vances in Biomagnetism and will be available in early 1990.
...Biomagnetism was also featured in the July 28 issue of the
Journal of the American Medical Association. In a recent
study, NIH researchers applied high-current magnetic pulses
to stimulate the nerves and brain in a young woman with mul-
tiple sclerosis. They note that magnetic stimulation may be
useful for “activating deep proximal nerves that are difficult
to activate with electric stimulation” and that it may be less

painful. They also found that magnetic stimulation of the
brain can reveal clinically silent lesions—although it has its
drawbacks: it appears to interfere with brain function for
periods on the order of milliseconds.

MEETINGS

Bioelectricity Society at FASEB...The International Society
for Bioelectricity (ISB) has been invited to participate at the
74th Annual Meeting of the Federation of American Societies
for Experimental Biology (FASEB), to be held in Washing-
ton, DC, April 1-5, 1990. ISB thus joins four FASEB mem-
bers—the American Physiological Society, the American
Society for Pharmacology and Experimental Therapeutics,
the American Association of Pathologists and the American
Institute of Nutrition—in inviting papers for presentation at
the meeting, Two other guest societies—the Biomedical En-
gineering Society and the Society for-Experimental Biology
and Medicine—will also participate. On April 3, ISB will
sponsor a symposiumn of invited papers entitled EMFs and
Biological Systems: An Overview, chaired by ISB Vice Presi-
dent Dr. Allan Frey of Randomline, Inc. in Huntingdon Val-
ley, PA. Atotal of 11,000 biologists are expected to attend the
FASEB meeting to hear some 4,000 papers. For more infor-
mation, contact: Dr. Andy Marino, President, ISB, Dept. of
Orthopaedic Surgery, LSU Medical Center, PO Box 33932,
Shreveport, LA 71130, (318) 674-6180.

Charge and Field Effects...The proceedings of the June
1989 International Symposium on Char ge and Field Effects
in Biosystems will be published by Plenum Press in early
1990, according to Dr. Steve Cleary of Virginia Common-
wealth University (VCU), which hosted the conference. Pa-
pers presented by a number of Soviet researchers prompted
one scientist to comment to Microwave News that “EMF re-
search in the U.S.S.R. is equivalent to the very best in the
West.” In addition to basic research, Cleary noted that appli-
cations such as biosensors, growth stimulation, electropora-
tion and non-thermal cellular effects of RF/MW radiation
were discussed. For more information, contact: Dr. Steve
Cleary, Medical College of Virginia, VCU, Box 551,
Richmond, VA 23298, (804) 786-9821.

OVENS

Assorted Notes...In his new book, The Smart Kitchen, David
Goldbeck featuresa special section on “Educated Microwave
Operation,” whichincludesinstructions for the safe use of mi-
crowave ovens and a critique of manufacturers’ manuals.
Goldbeck argues that, “The lack of essential operating infor-
mation has undoubtedly contributed to the [reported] burns,
fires, oven damage, food poisoning and possible hazardous
exposure to microwaves.” Goldbeck is the editor of True
Food, a quarterly newsletter which advocates “wholefoods
for modern times.” The Smart Kitchen is available for $15.95
plus $2.00 shipping from: Ceres Press, PO Box 87, Wood-
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