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WHO-IRPA ELF Health Report 
The World Health Organization's (WHO) and International Radiation 

Protection Association's (IRPA) criteria document on extremely low fre- 
quency (ELF) radiation recommends limiting long-term exposures to 
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population, until more isknown about ELF biological effects. 
The newly released report concludes that, "It is not possible from 

present knowledge to make a d e f ~ t i v e  statement about the safely or 
hazard associated with long-term exposure to sinnsoidal electric fields in 
the range of 1-10 kV/m," although there is no need to l i t  access to areas 
which will result in "intermittent exposure" to electric fields below 10 .-., 
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humans, although these studies "serve as a warning that unnecessary 
exposure" to these fields shouldbe avoided. 

The committee. stresses that current knowledge of the mechanism of 
ELF biological interaction is very limited and that as yet there is no theory 
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Classifieds p.4 
Microwave News invites contributions to From the 
Field, our occasional column featuring Dews and 
opinions fmm the non-ionizing radiation community. 
Letters fromreaders are also welcome. 
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Hopkins Lab Sets 100 uWlcm2 
RFIMW Safety Standard 
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The Johns Hopkins University Applied Physics Laboratory (APL) has 
adopted a "flat" 100 nWlcmz safety standard for exposures to 30 MHz- 
100 GHz radiation. The standard applies to all lab employees, whether or 
not they work with radiationemitting devices. 

The new APL standnrd differs from other radiofrequency and mic- 
rowave (RFIMW) radiation limits in two key ways. First, it is much 
stricter than other occupational standards. Indeed, it is in line with the 
limit the Environmental Protection Agency was about to propose for the 
general public last summer. (EPA has now indefitely delayed its radia- 
tion guidance, see MWN, October 1984.) The APL limits are ten times 
lower than the 1982 American National Standards Institute (ANSI) guide- 
lines for the 30-300 MHz band, andfih times more shingent than ANSI 
for frequencies above 1500 MHz. It is a hundred times stricter than the 
current, though older, Occupational Safety and Health Administration 
(OSHA) and Department of Defense RF/Mwstandards. 

The APL standard also differs by being frequency-independent or 
"flat" above 30 MHz, as opposed to the increasingly common "well- 
shaped" limits which are most restrictive at whole-body resonant fre- 
quencies (approximately 30-300 MHz). 

Below 30 MHz, the standard increases to 10 mW/cmz at 3 MHz and 
remains at that leveldown to 300 kHz. 
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Delgado Group Corrects Pulse 
Rise Times 

Due to an engineering error, Dr. Jose Delgado's research 
group misreported the rise times of pulsed magnetic fields in 
a key paper published last year. While the disclosure does 
not affect the group's finding that pulsed magnetic fields can 
have profound effects on the development of chick em- 
bryos, it will force a reassessment of which pulse shapes 
induce teratogenic effects (see MWN, March and Novem- 
ber 1983). 

Dr. Jocelyne Leal disclosed the error at a seminar at the 
Center for Devices and Radiological Health (CDRH) in 
Rockville, MD, on November 14. She explained that nn 
inappropriate fdter had been used to measure the rise times. 
Leal is a senior researcher in Delgado's lab and has led the 
group's chickembryo studies. 

In a telephone interview with Microwave News from 
Madrid, Spain, Leal dictated the corrected rise times 
-each is the mean value of ten measurements. She said 
that the measurements were made with a Tektronix 7854 
oscilloscope, equipped with a 7A15A vertical amplifier. 

The table compares the revised rise times with those 
which were originally published in A. Ubeda et 01.. "Pulse 
Shape of Magnetic Fields Influences Chick Embryogen- 
esis," (JournalofAnatomy, 137,513,1983). 

According to the original paper, pulse A had a teratogenic 
effect at certain intensities, pulse B and D upset the devel- 
opment of the embryos, while pulse C had no effect. (The 
pulse repetition rate was 100 Hz with apulse duration of 500 
microseconds (usec)). 

Reported Actwl 
Pulse Rise n m e  Rise %e Field Intensity 
'Qpe (usef) (uT) ' 

* maximum value: 3.5usec ' micmtc~k 

The authors huvc mnt a conaction to thcJournul of Anat- 
omy. 

Interestingly, although it  now turns out that Delgado and 
Leal did not use a 42 usec rluc tlmo, Dr. Kjell HanssonMild 
of the National Bourd of Occupationul Safety and Health in 
Umea. Sweden, hu8 nhuwn that mngnctic field pulses with a 
40 usec rise timc cuuw harmful affect8 in developing chick 
embryos (see M W N ,  Juno 1984). 

On Novembor 15, wvcnl m~nrehcrs who are working on 
replicating tho chick embryo ntudies met with Leal in an 
effort to onsum that d l  the oxperimontal parameters used by 
the various groups am as ilrnllnr as possible. Among those 
pnsent at the Rackvlllc, MD, m t i n g  were Richard Tell 
and Dr. Ezra Berman of the Environmental Protection 
Agency (see MWN, Jnnuary/Fab~nry 1984). Dr. Mays 
Swicord of CDRH, Dr. Mlchml M m n  of the Office of 
Naval Research, and Mild und his associate Dr. Monica 
Sandsmm. 

ISM Rules Simplified 
The Federal Communications Commission (FCC) is muv- 

ing ahead with plans to simplify its rules for industrial, 
scientific and medical (ISM) equipment. The changes pro- 
posed on November 21 include publishing emission mea- 
surement methods in a separate bulletin and e l ina t ing  the 
three-year recertification requirement for RF lighting de- 
vices andotherISMequipment. 

The commission opened Docket 20718 six years ago in 
order to overhaul the decades-old Part 18 Rules which have 
become complicated and in some cases confusing. While 
authorization and measurement requirements will be 
clarified to accommodate the wide range of current ISM 
equipment, including microwave ovens, the FCC's emis- 
sion limits will remain unchanged pending further study. An 
FCC spokeswoman said that it will be at least a year or two 

*fore any actionis takenon the limits. 
Under the proposed rules, emission measurement meth- 

ods will be consolidated and published in Bulletin MP-5, 
Methods of Measurements far Industrial, Scientific, and 
Medical ~irri~nrenr, which hill incorponte the p&edures 
formicrowaveovensnow published inOCE Bulletin 20. 

A new authorization program will simplify the old rules, 
which provided inconsistent definitions and in some cases 
multiple programs for the same equipment. Now, only 
notification procedures will be necessary for most devices, 
with the exception of the following: consumer ISM equip 
ment will require certification, except for microwave ovens 
which must meet the more stringent "type approval" re- 
quirements; and ultrasonic equipment generating less than 
500 watts and operating below 90 kHz and one-of-a-kind 
equipment will require verification. The commission will 
start a sampling program to assure compliance. 

RF lighting devices marketed under the new rules must 
continue to meet the technical standards established for 
computing devices in Part 15 Subpart J pending further ac- 
tion, (see MWN. September 1983 andOctober 1984). 

Comments on the commission's third notice of proposed 
rule making (49FR47628, December 6, 1984) (which in- 
cludes an appendix with the revised measurement methods) 
are due by January 7 and reply comments by January 22. 
The fmt two notices appeared in the Federal Register on 
October 6, 1978 (43FR46326) and February 15, 1979 
(44FR9771). For further information, contact Liliane 
Volcy, Offlce of Science and Technology, FCC, Washing- 
ton, DC 20554, (202) 653-8247. 

MICRO WAVE NEWSDecember1984 - 



- - 
clear Radar Accident: shaus, Young asked the agency to participate in the investi- 

One Year Later gation of the Clear accident. At the end of July, Ruckel- 
shaus reswnded that EFA staffers would calculate RF &a- 

The Occupational Safety and Health Administration's 
(OSHA) reenactment of the radar accident at Clear Air 
Force Station in Alaska indicates that worker exposures 
could have been significantly dierent  from those previ- 
ously estimated by the U.S. AirForce. 

In an October 25 report released by Alaska Congressman 
Don Young, Robert Curtis of OSHA's Health Response 
Team states that the highest exposure may have reached 
appmximately 390 mW/cmz. The Air Force survey, con- 
ducted shortly after the September 14, 1983 incident, con- 
cluded that the maximum exposure was 105 mW/cmz. Some 
of OSHA's fignres for the field intensities are lower than 
those released by the Air Force and some are higher, indicat- 
ing the presence of complex fields. 

Six welders and technicians were exposed to 420 MHz 
radiation when a high-power tracking radar (AN/FPS-92) 
was accidently turned on while undergoing routine mainte- 
nance (see MWN, November 1983 and JanuarylFebruary 
1984). The Clem radar is part of the Ballistic Missile Early 
Warning System(BMEWS). 

A ba&-problem in attempting to estimate the exposure 
levels remains unresolved. No one agrees on what the uut- 
put power was when the radar was tuned on. The workers 
believe the power setting was 1.5-1.7 megawatts (MW), 
whereas the Air Force maintains that it was 0.9-1.5 MW. 
The OSHA simulation was run at 1.5 MW. 

Curtis and co-worker Dr. M a n  Heins positioned a num- 
ber of probes at various heights in the spots where the work- 
ers believe they were at the time of the accident. Based on a 
series of measurements, they estimate that the greatest ex- 
posure for worker Karl Kepler could have been twice as 
high as the Aii Force's figure of 105 mW/cmz. Their mea- 
surements also indicate that Edgar Forsling's exposure may 
have reached approximately 390 mW/cmz, as compared to 
the Air Force estimate of 45-55 mW/cm2. 

The 1982 American National Standards Institute (ANSI) 
occupational limit for exposure to 420 MHz radiation is 1.4 
mW/cmz. The current Alaska state occupational standard is 
10 mWIcm7. The Air Force also has a 10 mW/cmz safety . . standard. 

Other developments related to the Clear accident include: 
0 The U.S. General Accounting Ofice (GAO) will soon 
complete a draft of its repart on the radar accident. The 
report, requested by Congressman Young, will review the 
general performance of ITT Felec Services Inc., which o p  
erates the Clear station for the Air Force. GAO is placing 
special emphasis on the safety practices at the base and the 
medical treatment of the six workers after the accident. The 
fmal re@rtis scheduled for release next spring. 
e On October 26, Felec paid a $420 fine and agreed to 
institute new procedures that should prevent another acci- 
dent. In its agreement with the Alaska Department of Labor, 
Felec didnot admit any fault or liability. 
e In a June letter to EPA Administrator W~lliam Ruckel- 

tion leve& around the station, using existing models. 
At this summer's Bioelectromagnetics Society meeting in 

Atlanta, GA, John Mitchell of Bmks Air Force Base in 
San Antonio, TX, presented some preliminary data on 58 
c o n f i e d  cases of overexposure (over 10 mW/cmz) to radar 
radiation documented in Air Force fdes. According to 
Mitchell, most of the accidents involved partial body expo- 
sures to radiation in the 1-10 GHz frequency range. Most 
incidents lasted-less than six minutes. He concluded that 
few clinical patterns emerge from looking at all the cases 
together. Mitchell is preparing a report on Air Force radar 
accidents. 
0 There are very few case reports on radar accidents in the 
medical literature. Two which are available are: Robert A. 
Williams and Thomas S. Webb, "Exposure to Radiofre- 
quency Radiation from an Aircraft Radar Unit," Aviation, 
Space and Environmental Medicine, 51, 1243-1244, 1980; 
and Samuel Forman et a [ . ,  "Psycholugical Symptoms and 
Intermittent Hypertension Following Acute Microwave Ex- 
posure," Journal of Occupational Medicine, 24, 932-934, .--- IYBL. 

Swedish Research 
Given the paucity of information on the long-term effects 

of exposure to radar radiation, there is now much interest in 
the researcb of DI~ Hans-Arne Hansson of the University of 
Goteborg in Sweden. Hansson has been examining radar . 
workers for the Swedish military and be presented some 
provocative preliminary findings at the workshop on Elec- 
trornagnetic Waves and Neurobehavioral Function, held in 
Corsendonk, Belgium, last August. 

In a summary of the workshop, London-based Dr. Tom 
Roue11 of the Office of Naval Research reports on some of 
Hanssun's findings: 

"Some [of the examined radar workers] appeared to 
have a type of frontal brain syndrome. These be re- 
femd to a neurology unit at the local hospital. At the 
hospital, their cerebrospinal fluid was examined for 
its protein pattern. It was found ,that there was an 
increase in a certain acidic (pH=4.9) protein that is 
not present in more than 1 6 , ~ ~ )  that have 
been examined at this clinic and which served as con- 
trols. Thus there appears that there can be some long- 
termeffects of microwaves and that, in the case of the 
radar workers, there appears to be severe brain dam- 
age. It is significant that the radar workers were exam- 
ined independently by two psychiatrists and were 
found to be free of any other diseases or things iike 
alcoholism that could account for their decreased 
brain function. The work is continuing and is not 
ready for open discussion at this time because of the 
low number (1 1) of cases studied to date. " 
Rouell's report from the Corsendonk meeting appears in 

the October 1984 issue of the Bioelectromognetics Society 
Newsletter. 

MICRO WAVE NEWSDecember1984 
i 



FCC Revises Cable TV Rules 
To Avert RF Interference 

The Federal Communications Commission (FCC) has re- 
vised its Part 76 mles to protect against interference from 
cable TV to aeronautical and marine radio senrices. The 
commission concluded that action is necessary because new 
frequency assignments for aeronautical radio may increase 
the risk of interference in coming years, and because it has 
found cable operators are lax in complying with existing 
rules. 

The cable industry's overall past record of relatively little 
interference has not assuaged FCC concern. A key reason is 
the Federal Aviation Administration's decision in the past 
few years to assign communications frequencies at only 50 
kHz, and now even 25 kHz, intervals. Commission staff 
also suspect that incidents go unreported because affected 
parties may have considered cable to be a closed system and 
thereforeoverlooked it as a possible source of interference. 

The mle changes adopted October 26, based on a 1980 
proposal, include extending new mandatory frequency 
"offsets" to all cable systems. In this case, cable TV 
operators are required to maintain a minimum interval be- 
tween their carrier frequencies and aeronautical service fre- 

ly incoming years. 
In each of the cited cases, listed below, signal leakage 

exceeded the permissible limitof 20uVIm at 3 meters: 
0 April 1976: Sammons Communications of Pennsylvania 
caused noise in aircraft receivers nearHanisburg, PA. 
0 September 1978: Antietam Cable TV created a potential 
interference problem near Hagerstown, MD, with signal 
leakage into aeronautical radio frequencies. 
October  1978: Oxnard Cablevision in Oxnard, CA, caused 
intermittent interference in communications between air- 
craft and anair traffic cone01 center. 
0 April 1979: Coastal Cable Company caused interference 
to aircraft communications as planes approached the Wil- 
mington, NC, 

August and September 1980: Comcast Cablevision Corp. 
caused the most serious interference problem reported to 
date. Aircraft flying in the vicinity of Flint, MI, repeatedly 
experienced interference when attempting to communicate 
with the air trafiic control center in Oberlin, OH. The prob- 
lem was tracked to annular cracks in the outer sheathimg of a 
cable l i e .  

quencies. Currently, offset requirements only apply to sys- 
tems within 60nautical miles of an aeronautical station. 

In addition, operators face more shingent rules for dem- 
onstrating compliance with signal leakage requirements and 
for monitoring systems in the 108-136 and 224-400 MHz 
aeronautical radio bands. Monitoring entails routine check- 
ing of a system for excessive leaks. Operators are now 
specifically required to monitor their entire systems at least 
once every three months. 

Cable systems in operation before the order goes into 
effect will be allowed to continue under existing rules for 
five years. 

The commission notes that it has considerably stepped up 
its enforcement activities, issuing 22 fines totalling 
$161,000 to cable TV systems in the last three years for 
failure to comply with pre-notification and frequency offset 
requirements (see MWN, March 1984). And the FCC plans 
"to continue to increase its compliance and enforcement 
efforts. " 

In its new rules (49FR45431, November 16, 1984), the 
commission cites five cases of interference with aeronauti- 
cal services as reasons for action. One case in particular 
- involving aeronautical interference near Flint, MI, 
caused by a major break in a cable system - bas made the 
FCC "considerably less confident" than when it issued a 
notice in March 1980 that "cable operators will diligently 
contml signal leakage on their systems or operate safely 

&without frequency offset requirements." m e  commission's 
first report andorder appeared in 1977.) 

According to the FCC's Bernard Gorden, no case of inter- 
ference has been documented since the Flint incident in late 
1980. He explained that, "we are looking to the future now 
rather than waiting for something to happen," as the num- 
ber of both aeronautical and cable TV channels grows sharp- 
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At $200 a year, Microwave News is read from cover to 
cover. Place your message where it will be seen, too - ad- 
vertise in Microwave News. Rates start at $50 for U32 of a 
page, $95 for 1/16 and $175 for 1/8. To request a rate card, 
call us at (212) 725-5252. 

MicrowaveNews a t  a D ' i u n t  
Back issues of Microwave News are now available at a 
discount. In January 1985, you can order all 10 of our 1984 
issues for just $95 ($100 outside the US and Canada), a 
savings of more than 50 percent. Previous years (1981-1983) 
are available for $50per year. Ordernow. 

VDTHealth and Safety Publications 
VDT News offers bimonthly news reports for just $35.00 a 
year. Our VDTs: 1983 Health and Safety Update ($7.50) 
summarizes the important news from last year in thorough 
detail. And our booklet, VDTs: Health and Safety, ($6.95) 
covers 1981-1982 and is an important resource for anyone 
concerned about VDTs. Orders must be prepaid and sent to: 
VDT News, PO Box 1799, Grand Central Station, New 
York, NY 10163. 

RFMW Research Service 
Microwave News can get you the facts yon need. We will 
obtain and send yon copies of legislation, standards, regula- 
tions and utherkey documents. Ask for details. 

Subscribe to MicrowaveNews 
From DC to daylight, Microwave News covers it all - re- 
search, regulations, litigation and more. With all the news 
and developments involving non-ionizing radiation, don't 
you -or someone yon know - need Microwave News? 
To subscribe at $200 a year, contact us today! 
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SHORT COURSES CONFERENCES (coniinuedfrom~.l2) 

January 21-24: W m e t e r  Wave Systems aod lkdmobg. Atlanta. GA. 
FCC: $550 (3 days), $725 (4 days). Con8x-I: Dep. olContinuing Educa- 
tion. Georgia InstiluteofTcchnology. Atlmm, GA 30332. (404) 8Y424W. 
January 22-25: Grounding & Shielding, Phoenix, AZ. Fee: $815 (Op 
tionnl fourth day: $235). Contact: DWU, Star Route 625, PO Box D. 
Gninesville, VA 2206.5, (703) 347-W30. Repeated February 5-8: Or- 
Inodo,l% February 19-22: Bouldcr,a3. March 12-11 SanDiego, CA. 
January 28. Electrostatic Discharge (ESD) Control, Los Angclcs. CA. 
Fee: 5295. Conlact: R&B Entcrpnws. 20 Clxpper Rd.. W o t  Comhuhw- 
ken, PA 19128. (215) 825-1960. Repeated Mmh 4: San Fmciuo. CA, 

September 23-26: 4th International Conference on AC & DC Power 
Trausnkion, London, UK. Contact: IEE. see April l6nbav.s. 
September 27-30: 7th Annual Conferwee of the IEEE Engiweriog in 
Medicbe a d  Biofogy Society, Americaon Congress Hotel, Chicago, IL. 
Contact: Dr. Barry Fcinberg, Kendall Co., 411 Lake Zurich Rd., Bar- 
rington, n6m10, (312) 381-0370. 
October 13-17: 5th International Meeting of Ule Bioeketrieat Repair 
and Growth Sodetv. Park Plaza Hotel. Boston. MA. Contact: Dr. S.R. ~ ~~ ~ ~ ~ 

Pollack. ~ n i v e n i t y i f k n n r ~ l v ~ n .  119Towm ~ l d g . ,  220 South 33rd St., 
Philudclphin. PA 19104.(215)898-8241. 

Mmh 18: Dallas,TX. 
January 28-29: Grounding, h d b g  & Shielding, Washington, DC. Fte: 
$650. Contact: Continuing Engineering Education, George Washingfan 
University (GWU), Washington, DC 20052, (800) 424-9773, or (202) 
6766106inDC. RepeatedMay 23.  
January 3CL31: Eketromsgnctic Pulse @MP) Design and ' k t ,  Los 
Angeles, CA. Fee: $595. Contact: R&B, sa January 28 abave. Repeated 
Mmh6-7: SanFrancisca, CA; March2021: Dallas, TX. 
February 5-8: Modern Microwave rrchniqus, Orlando, FL. Fee: $715. 
Contact Contact: Linda BiUard. Technolow Service Corn. mSC). 962 
~ a y n e  Ave.. Suite MM, ~ilverB~riog. hlZj 20910. (awj  638-28&, or 
(301) 5652970 in Mwiand. 
February 7: Power System Hatmomti, New Yo*. NY. Fee: $70. Held at 
IEEEPES WlnterMecting, seeConfcn1~~Cnleudaroop.l2. 
February 13-14: Miemwave Devifes: Present aod Futnre, Atlanla, GA. 
Fee:$475. Contact GearginTech, seeJannnry21abave. 
February 13-15: Micmwave lkdmobg and Applicatiws for Industry, 
East Brunswick, NJ. FK $750. Contact: Roben LaG-, IMPI. Tower 
SuiteSW. 301 Maple Avc. Wesl. Vienna. VA22180. (703) 281-1515. 
February 14-19: Fundamentab of Radar C m s  Section, Orlaodo, FL. 
Fee: $745. Contact: Ann Beekman. Sauthessfcm Cenfer for Eleehical 
Enginrring Education. 11O1 ~ n r r i h u w t l s  Avc.. St. Cloud. FL 32769. 
(305)892-6146, Repealed Mny 13-17: SanDicgo.CA(S795). 
February 19-22: Modem Microwave Measurements and Appticationa, 
Los Angeles, CA. Fce: $845. Contact: UCLA Extension Short Courses, 
FOBox24901. Los Angelcs, CA90024. (213) 825-1295. 

APL RF /M W Standard (coniinuedfromp.1) 
Accodmg to Dr. Sam Koslov, an assistant director of the 

lab and a longtime member of the now-defunct Elec- 
tromagnetic Radiation Management Advisory Council 
(ERMAC), the AF'L standard is based on the ALARA ("as 
low as reasonably achievable") principle, that has won 
widespread acceptance in the setting of ionizing radiation 
safety guidelines. He explained that current trends in biolog- 
ical effects research suggest that an ALARA approach is 
warranted. 

When asked why all members of the staff were covered 
by the same standard, Koslov said that a single standard will 
not affect work at the inb and ir is casierloenforce. 

Roben Mdlalicu. who serves on the APL slifetv commit- 
tee, agreed: "As far as I am concerned we are all ignorant 
about what is going on at low levels, so we should all get the 
same ievelof protection." 

A q s  previous safety standard, set in 1970, was 1 mW1 
cm2. 

The Johns Hopkins lab, located in Laurel, MD, has 2800 
employees. It does $200 million of contract research a year, 
primarily R&D forthe Depiutment of Defense. 

The full text of the APL RFIMW standard is reprinted on 
pp.7-8. 

Dsember 4-5: International Conference on Electric and Magnetic 
Fields in Medicine and Biology, London, UK. Conlnct IEE, see April 16 
above. 
December 9-13: 10th International Conference on Infared and Mil. 
timeter Waves, Americnna Dukh Resort Hotel. Orlando, FL. Contact: Dr. 
Kenneth Button, MIT, Box 72, MIT Branch, Cambridge, MA 02139, (617) 
2525561. 

WHO-IRPA ELF Report (conrinuedfromp.1) 
to predict the effects of exposure: Therefore, it recommends 
more basic research and more epidemiological studies. In 
fact, the committee goes so far as to call the need for "well 
done"epidemiological studies "imperative." 

Eoidemioloeical studies bv Wertheimer and Leeoer. To- 
men& et al.: Milham, ~ h g h t  et al., ~oleman'e; at., 
McDowell, and Vagero and Olin - all of which found an 
increased incidence of cancer among exposed populations 
(see MWN. March, June and December 1983) - are 
flawed, according to the report. Although the data from 
these researchers "cannot be dismissed," the committee 
believes that "there must be considerable study before they 
can serve as useful inputs for risk assessment." They note 
that adverse effects from exposure to ELF levels normally 
found in the environment or the work place "have not been 
established." 

The report states that direct interference with cardiac 
pacemakers has not been reported infields below 2.5 kV1m. 

Selected excerpts from the document appear on pp.6-7. 
Environmental Health Criteria 35: Extremely Low Fre- 

quency (ELF) Fields, evolved from drafts prepared over a 
four-year period by a number of experts, including Dr. 
W.R. Adey, Dr. I? Czerski and J.C. Vilforth of the U.S.; 
Drs. M.G. Shandala andV. Akimenkoofthe U.S.S.R.; and 
members of the WHO-IRPA joint ELF committee under the 
chairmanship of Dr. M. Repacholi of Australia. The other 
committee members and their home countries are: Dr. J. 
Bonnell, England; Dr. B. Bosnjakovic, The Netherlands; 
Dr. J. Cabanes, France; Dr. M. Grandolfo, Italy; Dr. B. 
Knave, Sweden; Dr. J. Kupfer, German Democratic Repub- 
lic; Dr. R. Phillips, U.S.; Dr. A. Portela, Argentina; Dr. A. 
Sheppard, U.S.. A. Duchene, France; G. Ozolins, Switzer- 
land; and Dr. M. Shore, U.S., served as the committee's 
secietariat. 

The document will soon be available in the U.S. from the 
WHO Publications Center, 49 Sheridan Avenue, Albany, 
NY 12210, or in Canada from the Canadian Public Health 
Association, 1335 Carling Avenue, Suite 210, Ottawa, On- 
tario K1Z 8N8. Or contact the WHO Distribution and Sales 
Senrice, 1211 Geneva 27, Swifxrland. The price had yet to 
be set at press time. 8 

MICRO WAVE NEWS December19M 
i 



FROM THE FIELD 
WHO-IRPA ELF HEALTH CRITERIA 

Reprinted below are excerptsfrom the "Health Risk Evulua- 
tiom" and the "Swnmory and ~&ommendarions" chapters of the 
World Healrh Orpaniurtion's (WHO) and internotional Radiation 
Protection ~ssoc&ion's (IRPAI recenrly released Environmental 
Health Criteria 35: Extremely Low Frequency (ELF) Fields. (Citu- 
tionsin the text have beendeleted.)~ee&storyon~.l. 

Health Risk Evaluation 
interactions that lead to measurable biological effects, which 

mmh within the normal range of physiological compensation of 
the body and do not detract &om the physical and mental well- 
being of human beings, should not be considered hazardous. In- 
tcractiom that leadin biological effects outside the normal range of 
compensation of the body may be an actual or potential health . . 
hazard .... 

Unfortunately, the state of knowledge of the interacting mecha. 
nisms opting when biological systems are exposed to E-LF fields 
is very limited. At present, it is impossible to fumish any theory to 
predict the effects of exposure to these fields. Because of this lack 
of information, care must be taken in attempting to predict or 
extrapolate effects in man from effects found in animals. Physical 
differences (size, shape, fur-bearing, etc.) result in marked differ- 
ences in the internal field distribution and in different behavioral 
and homeostatic responses .... 

It would be ideal to make health risk evaluations on the basis of 
well-conceived, well-conducted, and well-analyzed epidemiologi- 
cal studies. Unfortunatelv. all such studies on human beings ex- 
posed to ELF fields have Cuifered fmmone or more dcficieoci~s. .. 

W~th such a limited scientific data base. the determination of the 

- - 

effects. The results of these studies suggest that no apparent acute 
effects are likely from exposure to strong electric fields. However, 
they cannot be used as indicators that no health effects will occur 
iiumlong-termexposure (monthsoryeam). 

Studies on thr: I~edth stattls of linemen and switcll-yd workers 
have not revealed any differences between exposed and control 
groups.. ..These epidemiological studies, although among the 
more complete, have still suffered from a lack of numbers of 
persons exposed to high electric field strengths for extended peri- 
ods. However, these workers are exposed to potentially the highest 
electric field strengths albeit for short periods of time. These stud- 
ies do not provide a good data base on which to evaluate the 
possible health effects from long-term exposure of the general 
public la electric fields near transmission lines. More definitive 
information is needed, which in general, can only be provided 
through both large-scale epidemiological studies and devel- 
ooments in dosimetrv that will make it wssible to extrawlate the 
e&rimental animalksults to human beihgs. 

While attem~tinz to nnive at general conclusions concemine the 
health hazardsbf ELF electric fields for protection p~uposes; the 
fundamental question that requires an answer is whether or not 
exposure to these electric fields induces any physiological or path- 
olodcaleffects inman. 

k m  a careful review of laboratory studies in viva and in vitro, 
and fmm humanstudies, the followingcooclusionscm bedrdwn: 
a. Adverse human health effects from exposure to ELF electric 
field levels normally encountered in the environment or thc work 

haveuot beenistabtished. 
b. Some human beings feel s p d  discharges in electric fields of 
about 3 kVlm and perceive the fields belween 2-10 kV/m. At 
present, there are no scientific data that snggest ,that perceiving a 
fieldprodohsanadversepathological effect. 

existence of a true threshold exposure livel below which no ad- 
v e m  health effect occurs. cannot be made with confidence. Thus. 
any health risk analysis for the development of standards must 
inevitably adopt a ~henomenolngical approach. In this case, a 
review of the bteniure is made to dek&iue the lowest exposure 
levels at which adverse biological effects have been established. A 
biological effect tha twcm & living organisms or animals may be 
detected as some general or speciiic alteration. If the change a p  
pears irreversible o r  patholo~cal, it might be presumed lhatit 
could be h d o u s  to man under comparable exposure conditions. 
This assumption is made only because insufficient information is 
available on the effect or the underlying intenction mechanism to 
make an extrapolation to exposure conditions producing similar 
effects in human beings and to make a well-substantiated health - 
riskevaluation. 

The epidemiological studies suggesting a relationship between 
c h i l d h d  or adult cancer and residence in houses at various dis- 
tances from high current flow due to external electrical wiring 
configurations, can only be considered as preliminary because of 
themany criticisms that have beenlevelled at the studies. 

The studies suggesting an association between electrical accupa- 
tions (exposure to electric and magnetic fields) and cancer were 
analyses of occupational mortality data and subject to many 
sourcesof ermrs. 
. Thus, although these repom suggest potential advem health 
effects, they cannot be evaluated in terms of health risk until the 
potentially confounding factors and sources of ermrs are elimi- 
nated. It is of concern, however, that no studies have yet been 
~nblishedfollowinau~these rewrts. 

Laboratory studksbn hum& volunteers exposed for shon peri- 
ods to electric fields (up to 20 kVlm) have, in general, shown no 

c. Exposure to ELF electric fields can alter cellular. physiolopical, - 
and bkhavioral events. Although it is not possible ioextrapolate 
these findings to human beings, at present, these studies serve as a 
waning thit unnecessary expos& to electric fields should be 
avoided. 
d. The preliminary &Sure of the epidemiological fmdiugs on the 
increased incidence of cancer among children and adults exposed 
to ELF fields from electric wiring and the relatively small incre- 
ment in reported incidence, suggest that, although the 
epidemiological data cannot be dismissed, there most be consider- 
able study before they can serve as useful inputs for risk assess- 
ment. 

Conclusions and Recommendations 
1. In order to relate biological findings from in virro and in vivo 
stndies on experimental animals to human beings, it is rewm- 
mended that dosimetry studies should be continued to measure and 
relate external electric field strengths and internal current density 
distributions in the whole body of both animals and humanbeings. 
2. Fmm studies on man and animals, observed sensitivities are 
consistent with two proposed models, one on the basis of stimula- 
tion of peripheral sensory receptors in strong local electric fields at 
the body surface, and the other on the basis of current densities 
induced in the extracellular fluid. It is recommended that models 
be devised that correlate exposure and biological effects in terms 
of physical factors, such as surface electric field, tissue current 
density, s p d  discharges, and waveform. 
3. The continuation of basic research on electric and magnetic field 
intenction mechanisms is strongly recommended. Investigations 
should be conducted on the possible synergism or antagonism of 
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field influences with physical and chemical agents, since such data 
arenot available. 
4. In some studies, restriction of ELF effects to certain "win- 
dows" in frequency and amplitude has been reported. It is recom- 
mended that the window concept be further investigated to deter- 
mine the applicability of data obtained with various frequencies 
and waveforms, and to relate the findings to potential health dehi- 
ment inhumanbeings. 
5. Studies have been performed on workers with long-term expo- 
sure to electric and magnetic fields, but no adverse health effects 
have been identified. ~;wever, these studies were not designed to 
evaluate effects on reproductive functions, or long-term car- 
cinogedc risks. In hvo of the studies, electric field exposure was 
carefuuy evaluated, and it was found that average exposures in the 
occupationally exposedgroups wererematkably low. 

A suggestion of increased cancer incidence has been reported by 
a number of investigators who have examined occupational and 
general population groups exposed to electric and magnetic fields. 
'The studies performed have serious deficiencies in epidemiologi- 
cal design and do not adequately characterize levels and duration 
ofexwsure. 

'& limited knowledge of the potential human health risk asso- 
ciated with exwsure to electric and mametic fields makes it im- 
perative that welldesigned epidemiolo&l studies should con- 
tinue to be undertaken to provide a firmer basis for risk assess- 
ment. 
6. Occupational exposure to strong electric fields is generallv in- 
terminent and of sbort duration: &posed  population^ have been 
identified, and there arc some limited data based on omtical exw- 
rience. At field strengths where spa& dischargesare prev&nt, 
prolonged exposures may impair performance. Such exposures 
shouldbeavoided, wherepossihle. 
7. Linemen working on energized exm- or ultra-high-voltage con- 
ductors experience extreme electric field conditions, and the use of 
appropriate protective clothing or devices is desirable. -. . - 
8. Whilst it would be prudent in the present stub of scientitic 
knowledge not to make unqualified statements about the safety of 
intermittent exposure to electric fields, there is no need to limit 
access to regions where the field strength is below about 10 kV/m. 
Even at this field strength, some individuals may experience un- 
comfortable secondary physical phenomena such as spark dis- 
charge, shocks, or stimulationof the tactile sense. 
9.  It is not possible from present knowledge to make a definitive 
statement about the safety or hazard associated with long-term 
exposure to sinusoidal electric fields in the range of 1-10 kV/m. In 
the absence of specific evidence of paaicular risk or disease syn- 
dmmes associated with such exposure, and in view of experimen- 
tal tindings on the biological effects of exposure, it is recom- 
mended that efforts be made to limit exposure, particularly for 
members of the general population, to levels as low as can be 
reasonably achieved. 
10. In principle, electric and magnetic field interference with im- 
plmted cardiac pacemakers can lead to reversion to a hied rate, 
but cessation of stimulation is possible. Direct interference has not 
been reported in fields below 2.5 kV/m. Although body currents 
pmduced by contact with a vehicle in a weaker field may cause 
interference, the risk of pacemaker reversion is believed to be 
slight. 

It is recommended that pacemaker designers and manufacturers 
of other similar electronic equipment ensure that their devices are 
resistant to failures caused by electric or magnetic field-induced 
currents. 

JHU-APL RFlMWSafefy Standard 
Reprinted below is thefull t en  of the Johns Hopkins Universify 

(JHU) Applied Physics Laboratory's (APLJ new health and safety 
standard for exposures to radiofrequency and microwove (RFI 
MW) radiotion. The standard, adopted on October 19, 1984, re- 
places the lob'sl970standard. 

The APL Microwave Radiation Subcommittee recommends that 
the APL operating standard for permissible exposure to radio&- 
ouencv elechumametic fields be revised to reflect evolvine scien- 
tific &der;landing of the biological effects of non-ionizing radia- 
tion. the difficulties of orowrlv measurine comolex fields. md the 
desirability of a conseka6vesafkty f&r. ThTdere is no evidence 
that permissible power levels stated in the old standard were un- 
safe, and this revision is intended only to increase the factor of 
safety over theold APL standardof 1 mW/cmz. 

The standard calls for averaging over a 0.1 hour period for all 
modulations. vpically, the d u m  equivalent power density is 
0.1 mWlcm2 for ikquencies above 30 MHz. Both mean-squared 
field strength and equivalent power density are specified according 
to frequency. These several parameters describe similar levels of 
exposum. Unusually high peak power levels should be noted. The 
safety office shall be consulted whenever the peak equivalent 
power density, during the pulse, is greater than 100 mWIcm2 in any 
areaof potential persomelexposure. 

For personnel directly involved in the operation of RF equip 
ment, exposures to higher intensity fields are permissible for very 
brief periods. The average power density during the period of 
exwsure to the hieher intensiN fields shall not exceed ten times 
thi values given gthe exposurk standard. Such exposures should 
be no longer thin six minutes total in any one hour. W , m e m k  
responsible for the operation of various RF equipment must ensure 
that wrsomel exposures be as low as reasonablv achievable below 
the b u m  leiels. The safety office must be notified if field 
levels are expected to approach the maximum levels so that a 
survey canbe conducted. 

Radlofrepuency Exposure Limits 
(Averaged OverO.l Hour) 

Mean-Squared Mean-Squared 
Equivalent ElectricField MagneticField 

PowerDensity Strength Strength 
Frequency (mWlcmz) (V/m)z (A/m)z 

0.3-3MHz 10 4'J3@Xl 0.25 
3-30- NIP 360,000/F 2.251F 
30MHz-100GHz 0.1 450 0.0025 
(f=ikquency inMHz) 

This standard does not aunlv to emissions &om consumer elec- 
tronic pmducts such as migkwave ovens and hand held transceiv- 
ers which arc conhulled bv omduct mrfonnance standards admin- 
istered by the Food and ~dminismtion (FDA). It also does 
not address intentional exposures during the course of medical 
experimentation such as RFhyperthermia for cancer therapy. 
Mark W. Woods, Chairman H.L. Hall, Jr. 
Safety Committee Safety Officer 

Definitions 
A few definitions are required to allow a consistent interpreta- 

tion of the standard. Except for Hermitian magnitude, all quan- 
tities that follow have units of mWlcm2: 
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FROM THE FIELD 
Equivalent power density: The power density of a hypothetical 
nlane wave in free suace havine the same electric or maenetic field 
strength (Hermiti& magnitudi) as that measured in a complex 
reflective field or in an antenna near-field. Equivalent power den- 
sity varies frompoint topoint withinacomplex field. 
Hermitian magnitude: For a vector A, the Hermitian magnitude 
is l ~ l = ~ = ~ / ~ x ~ x * + ~ y A y * + ~ z ~ z *  in which the . . - 
asterisk denotesthe w&plex conjugate. It implies a timc avenging 
when used with the elcctric (El or maenetic (H) field vector. The 
Hermitian magnitude provides a meansof comparing fields with 
different polarizations. 
Power density: The time average of the Poynting vector. 
Poynting vector: The vector product of the electric and magnetic 
field vectors of an electromagnetic wave (S=ExH). When sum- 
med over a closed sudace, the Poynting vector represents the total 
instantaneous power entering or leaving that surface. At a single 
point, the Poynting vector is genedy accepted to denote the 
instantaneous power flow per unit area. 

Discussion 
Traditionally, radiation hazard slandards have specified power 

density (mW/cm2). This parameter is a valid indicator of potential 
hazard only for plane wave exposure. Under more complicated 
conditions, such as antenna near-fields or regions containing d i ra t  

and reflected waves, true power density cannot be properly mea- 
sured, and the parameter itself is not well relateii to potential 
hazard. 

Mean-squared field strength, the square of the Hermitian mag- 
nitude, is an accepted indicator of hazard in a complex field. This 
is the quantity measured by the isotropic field probes which have 
become available commercially in recent years. Equivalent power 
density is derived from the observed level of mean-squared field 
strength. Although this parameter has little physical meaning, it 
retains the familiar units of mW/cm2, and most isotrouic field 
meters are so calibrated. Acwrdigly, the exposure limi& are de- 
fined for each of three parameters: mean-squared electric field 
strength, mean-squared magnetic field stren-gth, and equivalent 
powerdensity. - 

The instrumentation used to measure potentially hazardous 
fields must have an isompic probe which responds to mean- 
squared field stlength. The only exception is for far-field zones 
within an RF anechoic chamber or other situations in which a 
simple unidirectional field exists. In those cases. hue power den- 
sity may bemeasuredorcalculated. 

When their source is a radar, RF electmmagnetic fields will 
have a very complex time modulation. This is caused by the com- 
bination of the transmitter's pulse modulation and the scnnnine of 
the radar's antenna. The s&dnrd calls for avernging over a-0.1 
hour interval to ensure all such modulations are included. 

UPDATES 
BIOLOGICAL EFFECTS 

EPA RF/MW Report Out...Over the last year, we have 
devoted a great deal of space to EPA's development of a 
criteria document for its guidance on public exposures to 
RF/MW tadiation (see MWN, October 1983 and January1 
February 1984). Although EPA bas now indefinitely de- 
layed the pmposed guidance, it has released the criteria 
document. Copies of Biological Effects of Rodiofrequency 
Rodiation (EF'A-60018-83-026F. September 1984) edited by 
Drs. Joe Elder and Daniel Cahill are available at no charge 
while supplies last from ORD Publications, CERI, U.S. 
EPA, Cincinnati, OH 45268. Afterwards, they will be 
available for $22.00 fmm the National Technical Informa- 
tion Service (NTIS), Springfield, VA 22161. NTIS Order 
No. PB 85120848. 
ELF Resources...Details on the frequency and intensity 
windows for the efflux of calcium ions from brain tissue (m 
vitro) for ELF fields between 1-120 Hz, observed by Dr. 
Carl Blackman and co-workers at EPA, will appear in the 
first issue of Volume 6 (1985) of Bioelectromagnetics. 
... DOE has released Biological Responses to Extremely 
Low Frequency Electromagnetic Fields: Some .Underlying 
Hypotheses. (June 1984; Aerospace Report No. ATR-84- 
(7043)-1) by Professor H.B. Graves of Pennsylvania State 
University. Copies are available at no charge while supplies 
last from Dr. William Wisecup, Aemspace Corp., 955 
L'Eufant Plaza, SW, Suite 4000, Washington, DC . 
20024 .... IlTRI's J.E. Zaptosky, M.M. Abmmavage and 
1.0. Enk have prepared a summary pmgress report on the 
ten pmjects that makt up the Navy's ecological monitoring 

8 
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pmgram on the;ELF communication system for the Naval 
Electronic Systems Command in Washington, DC. Techni- 
cal Report E06549-9 is available for $10.00 from the Na- 
tional Technical Information Service (NTIS), Springfield, 
VA 22161. IlTRI has also assembled the annual reports from 
each of the contractors. The two-volume Compilation of 
1983 Annual Reports of the Navy ELF Communications 
System Ecological Monitoring Program Technical Report 
No. E06.549-8 is also available from NTIS, though the price 
has not yet been specified. 

COMMUNICATIONS 
Hawaii Report & Other Resources...EPA has not yet is- 
sued its report on RF/MW radiation levels in Honolulu, HI 
(see MWN, April and June 1984). An agency staffer told 
Microwave News that final editing is nearly complete and 
release is scheduled for December. Background information 
is bemg added to the original draft to put the measurements 
in context .... The November Proceedings of tlre IEEE is a 
special issue on "Satelitte Communications Networks." 
Among the twenty papers is one which lists satellite loca- 
tions .... A subcommittee of the National Association of 
Broadcasters (NAB), under the chairmanship of William 
Wisniewski of the Mutual Broadcasting System, has issued 
AM Technical Improvement. Among its recommendations, 
the report urges work to mitigate existing and potential in- 
terference fmm RF electrical equipment, especially RF 
lighting devices. Copies are available from NAB'S Science 
and Technology Dept., 1771 N St., NW, Washington, DC 
20036, (202) 293-3557 .... A team from Kyoto University 
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and Nippon Telephone and Telegraph in Yokosuka, Japan, 
has devised a way of modelling the mean field strength in 
urban areas from mobile radio systems. Their analysis ap- 
pears in the August IEEE Transactions on Antennas and 
Propagation. 

COMPATIBILITY & INTERFERENCE 
FM-Avionics Rules Due Soon...The Federal Communica- 
tions Commission (FCC) and the Federal Aviation Adminis- 
tration (FAA) are planning to issue separate Notices of Pro- 
posed Rulemaking (NPR) by early 1985 to control FM 
broadcast interference with radio navigation equipment 
aboard aircraft. Though FM broadcasts occasionally ate 
picked up by airplane receivers, the FCC's Ralph Haller told 
Microwave News that, "We don't know of any cases where 
it has actually caused a safety hazard." The FAA NPR is 
expected to q u i r e  broadcasters to inform the agency of 
proposed new construction or facilities changes. According 
to an FAA staffer, the purpose of the new rules is to force 
notification at the time changes are made so that the agency 
can try to aven potential interference before it happens. The 
National Association of Broadcasters (NAB) is oooosine the 
notification provision. The FCC's piposed rul(\hicG ac- 
cording to Haller would supersede the FAA's in the event of 
a coaict, will set specific protection standards for recciv- 
e n .  Haller said that this is solely a receiver pmblem but that 
FM stations would still be rcauired to omtcct FAA f~cilities 
affected by broadcasts. 1f t h e h  disagrees with the FCC's 
final regulations, it can either file a petition for judicial 
rewnsidentionof the rules or change its ownrules. 
Struzak on ISM ... Professor R.G. Struzak of the Institute 
of Telecommunications in Wroclaw, Poland, has published 
"Protection of Radiocommunications Against Interference 
from ISM Equipment," in the May-June issue of Annales 
des Telecomnzunications. the joumal of the Centre National 
D'Etudes des Telecommunications, based in Cap D'Ail, 
France. Shuzak, the chairman of the CCIR Interim Working 
Group on Radiation from ISM Equipment, which is devel- 
oping new international standards for ISM emissions (see 
MWN, September 1983 and May 1984). presents a simple 
m&l of the interference problems with strategies to resolve 
them. He concludes with an overview of the cunent status 
of recommendations made by CCIR and CISPR. 

INTERNATIONAL 
Therein Lies the Ruh...A BBC plan to place six 300 kW 
high frequency towers near Stratford-on-Avon, England, to 
broadcast to eastern Europe has met stiff opposition from 
officials of the Royal Shakespeare Theater (RST). Con- 
cerned about interference with the theater's electronic 
eqyipment - including the stage lighting console - Artis- 
tic Directors Trevor Nunn and Teny Hands have been wag- 
ing their fight since the BBC proposal was announced late 
last year. Stratford residents are also concerned about the 
plan because they fear their TV and radio reception will 
suffer. Low power tests run by the BBC incapacitated the 
theater's lighting equipment and erased the electronic 

7 - 
memories of two typewriters. In letters to The TImes of 
London on Jnne 23 and July 9, Nunn and Hands claimed 
that the towers, which would be built two-and-a-half miles 
from Stratford at Bearley Ridge, would force the theater to 
close. BBC officials maintain that the broadcast towers 
should cause minimal interference and that simple shielding 
could eliminate any problems. In a June 29 response to 
the RST, the BBC's chief engineer for external broadcasting 
wmte to the Times: "It is, of course, inconceivable that the 
BBC, a leading patron of the arts, would contemplate, much 
less pursue, any action which wuld have this devastating 
effect. " 

MEDICAL APPUCATIONS 
More on PEMF Therapy. ..In our May issue, we reported 
on a paper describing the successful treatment of rotator cuff 
tendinitis (shoulder pain) with pulsed electromagnetic fields 
(PEMFs). In a follow-up letter published in the June 9 Lan- 
cet, Drs. M.J. Lunt and A.T. Barker wam that there ate two 
mechanisms which might have confounded the double blind 
study by a team from Addenbrooke's Hospital and Strange- 
ways Research Labs in Cambridge, England. In addition to 
magnetic and electrical interactions, Lund and Barker cite a 
possible heating effect fmm the treatment coils and the 
ability of the patients to distinguish between active and 
dummy coils. They suggest that a "bifilar" coil, with an 
equal number of clockwise and counterclockwise tums, 
could eliminate the magnetic field. Since many PEMF sys- 
tems produee'noise, the two researchers furthe" argue that 
patients should be asked whether they think they have active 
or dummy coils. Barker was the lead author of another 
recent P E W  paper, also published in Lancet, which con- 
cluded that PEMFs may not be effective for the treatment of 
non-union tihial ftactures (see MWN, Jnne 1984). That 
paper was also addressed in the June 9 Lancet by Dr. David 
Le Vay, a practicing orthopedist, who was somewhat 
incredulous that P E W  thempy does not work given the 
available animal data and its past success in treating congen- 
ital non-unions. In a follow-up letter which appeared in the 
July 21 Lancet, Pmfessor Brian O'Connor of the Robert 
Jones and Agnes Hunt Orthopedic Hospital in Oswestry, 
England, raised further objections to Barker's conclusions. 
First, O'Connor expressed surprise that the results of an 
interim analysis were published and wamed of the dangers 
of extrapolating from such a small sample. He concluded: 
"It would be a tragedy if even one surgeon was dissuaded 
from using PEMFs to treat difficult non-unions as a result of 
Barker and colleagues' paper.'' Dr. W.J.W. Shmatd, one of 
Barker's co-authors, replied in the same issue of Lancet that 
he agreed that the "very small hid did not show that 
PEMFs do not have any effect," and that it would be prema- 
ture to extrapolate their study to the entire population until a 
larger study is completed. He went on to note that the study 
might have been biased because a greater number of patients 
among those treated with PEMFs, as compared to controls, 
had non-unions of both the tibia and the fibula, a condition 
which Shamd's own research group has shown to be a 
"dehimental factor in the treatment of tibial non-union." 
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UPDATES 
Sharrard added that he believes PEMFs can have an effect; 
so can conservative management. His compromise is to ad- 
vocate both types of treatment. In a personal communica- 
tion to Microwave News. Dr. Andrew Bassett of Columbia 
University's College of Physicians and Surgeons in New 
York City pointed out that there are significant diierences 
between the signals used in his studies and those reported in 
Barker's papers. 
Diagnosing TB. ..A group from the University of Sheffield 
in England has found a way of using a microwave oven to 
speed up the Ziehl-Neelsen method for the diagnosis of 
tubercule bacilli. Slides heated with microwaves gave re- 
sults that were as accnrate and reliable as the classical 
Ziehl-Neelsen method hut took only 30 seconds instead of 
the usual 15-20 minutes. A short le(ter on the new method 
was ~uhlished in the November 3 Lancet. 

MEETINGS 
B i d e c t s  of Light ... The New York Academy of Sciences' 
Conference on Medical and Biological Effects of Light, 
held October 31-November 2, was the first meeting of its 
kind, according to Dr. Richard Wurtman of ha, the con- 
ference organizer. Among the 29 presentations, Dr. Alfred 
Lewy of the Oregon Health Sciences University in Portland 
reviewed the effects of bright light on human melatonin 
production. Dr. Norman Rosenthal of NIH in Bethesda 
showed how seasonal affective disorder (SAD), a winter 
depression, can he treated with bright, not standard indoor, 
light; he pointed out that no research has yet been done on 
the influence of the spectral content of the light. Dr. Richard 
Edelson of Columbia University in New York City dis- 
cussed how W-A light can activate the effectiveness of 
8-methoxypsoralen in treating psoriasis. The proceedings of 
the conference will he available in about six months, ac- 
cording to an academy spokesman. Meanwhile, medical 
writer Jane Brody has a two-part overview of the meeting in 
the November 13-14editions of the New York Times. 
Power Systems Harmonics...The proceedings of the 
Internatio~l Conference on Harmonics in Power Systems 
held at the Worcester Polytechnic Institute (WPI) in Wor- 
cester, MA, October 22-23, is avaiahle for $50.00 bs tage  
included). Some 40 papers are included in the volume 
which can be ordered from the Dept. of Electrical Engineer- 
ing, WPI, 100 Institute Rd., Worcester, MA 01609.. . .There 
will be a tutorial course on "Power System Harmonics," 
coordinated by A.A. Mahmoud of Iowa State University, at 
the 1985 Winter Meeting of the IEEE PES, to be held in 
early February in New York City (see Conferences p.12). 
The registration fee is $70. The course text will also be 
available by mail. 
Zurich EMC Symposium ... The preliminary p r o m  is 
out for the 6th Symposium & Technical Exhibition on EMC 
to be held in Zurich in early March. Six two- or three-hour 
workshops are scheduled for March 4-7: "EM1 Control 
Using Computer-Aided Design," "Measurements Relafed 
to the Interaction of EM Fields with Biological Systems," 
"EMF' Protection by Filters Combined with Surge b s -  

tors," "The New CISPR RFI SpecScation for Information 
Technology Equipment," " Methods and Results of Open 
Area Test Site Calibration," and "Existing and Required 
EMP Instrumentation." For more information see Confer- 
ences p.12, or contact: Herb Mertel, EMACO Inc., 7562 
Trade St., SanDiego, CA 92121, (619) 578-1480. 

OVENS 
An Exchange on Burns ... Last year, Dr. Henry Fleck of 
Albert Eiistein College of Medicine in the Bronx, NY, pub- 
lished a case =port of bums suffered by a 51-year-old 
woman who accidently stuck her hands into an oven that 
was still operating (see MWN, May 1983). Dr. John Osep- 
chuk of Raytheon has responded, charging that Fleck's 
"speculations about microwave oven hazards" are "an un- 
desirable source of fear and misinformation to the non- 
engineer and lay person." Specifically, he writes that Tap- 
pan estimates the chance of this type of oven failure is one 
in 300 million (at the 95 percent confidence level) and that 
"it is very unlikely that the woman would receive burns in 
five seconds." Osepchuk reveals that the woman who suf- 
fered the hums was Helen Farmakis, who lost a suit against 
Tappan over this injury (see MWN. December 1981 and 
December 1982). He concludes that the "microwave oven 
as regulated by the FDA is practically a fool-proof device." 
Fleck is undaunted. He replies that, whatever the stated 
odds, the "oven did oprate when the door was opened," 
and that "ovens are practically not foolproof, no more than 
cars, akplanes, trains, bridges." He also states that Far- 
makis had no money to appeal the jury's decision and that 
"the c o w  had no other option but to affirm the jury's ver- 
dict." The Osepchuk-Fleck exchange appears in the Octo- 
ber 1984 Bulletin of the New York Academy of Medicine; 
Fleck's original report was in the bulletin's April 1983 issue. 

POWER LINES 
Resources...Officials of Southern Railway have raised the 
issue of EM[ from power lines as a reason for not siting a 
Virginia Electric & Power Co. high-voltage line along the 
railroad's right-of-way. Although this type of EMI problem 
has gained increasing attention among engineers, this could 
be the fmt time it has come up at a formal hearing (see 
MWN, September and December 1983). On November 26, 
The Washington Post quoted a county official as saying, "It 
never dawned on me that Southern would object to an over- 
head power l i e .  ". . .The November 28 Wall Street Journal 
ran a front page story on how dahy farmers are dealing with 
stray voltages in the midwest. Some dairy and rural electric 
amps have even set up the Stray Voltage Research Coun- 
cil .... Can power lines cause allergies? Dr. Jean M u m  in 
England thinks so; indeed, according to an October 24 arti- 
cle in the British Guardian, she believes that an electrical 
reaction is the basis of nearly all allergic reactions. M u m  
has been collaborating with Dr. Cyril Smith of the Univer- 
sity of Salfo rd.... Over the last few months, the IEEE 
Transactions on Power Apparatus and Systems has featured 
a number of papers on electromagnetic effects related to 
power lines: June: "Electromagnetic Effects of High Volt- 
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age High Power Equipment," by M.M.A. Salama and R. 
Hackam of the University of Windsor in Wiudsor, Canada; 
July: "Application of Finite Element Method to Analysis 
(sic) of Induced Current Densities Inside Human Model 
Exposed to 60 Hz Electric Field," by a group of Japanese 
researchers; July: "Method for Evaluating Human Exposure 
to 60 Hz Electric Fields," by GE's Dan Deno and Mike 
Silva of Enertech; August: "Measurements of Transmission 
Line Electric Fields in a Residential Environment," by ED. 
Jacobs and EM. Dietricb of Electric Research & Manage- 
ment Inc. in Pittsburgh, PA; and September: two papers on 
" L i g h ~ n g  Induced Voltages on Power Lines," "Theory" 
and "Experiment" by Maneck Master and Martin Uman of 
-the University of Florida in Gainesville. 

STANDARDS 
Ompational Rules in Massachusetts and New Jersey ... The state of Massachusetts' Department of Labor and 
Industries is drafting regulations to protect workers from 
harmful exposures to non-ionizing radiation in the fre- 
quency range 10 kHz-100 GHz. The proposal, which will be 
the subject of public hearings during the first half of next 
year, is identical to the 1982 ANSI standard, except that, 
like the ACGIH guidelines, it covers frequencies down to 10 
kHz. Facilities maintained by the federal government are 
exempted. All employers who are currently using radiating 
equipment, such as radio and TV stations, radar units, RF 
heaters and sealers, industrial microwave ovens, mobiie 
wrnmnnications equipment with an output power of more 
than 100 watts, and diathermy and hyperthermia units, must 
notify the state within 12 months after the rules are adopted. 
Users of new equipment must give prior notification. For 
more information contact: Frank Archibald, Division of Oc- 
cupational Hygiene, Massachusetts Dept. of Labor and In- 
dustries, 1001 Watertown St., West Newton, MA 02165, 
(617) 727-3982 .... A subcommittee of the New Jersey 
Commission on Radiation Protection is also working on 
developing occupational exposure limits. The group will 
submit its recommendations to the commission before next 
summer. Earlier this year, the state adopted the 1982 ANSI 
standard for general population exposures (see MWN, April 
1984). For information, contact Eugene Fisher, Bureau of 
Radiation Protection, 380 Scotch Road, Trenton, NJ 08628, 
(609) 292-8392. 
SAE on Susceptibility ... SAE bas completely revised its 
recommended practice for Electromagnetic Susceptibility 
Procedures fol: Vehicle Components (Except Aircrajl). The 
new standard, designated J1113 and dated June 1984, was 
prepared by the SAE EM1 Standards and Test Methods Sub- 
commiltee, under the chairmanship of Myron Crawford of 
m S .  J1113 will be published in the 1985 edition of the SAE 
Handbook. It covers the testing and measurement of tran- 
si-ts as well as radiated and conducted emissions - mak- 
ing them consistent with IS0 standards. Crawford is submit- 
ting the new standard to ANS C63 for consideration as a 
national standard. For more information, contact SAE 
Customer Service, Dept. 346, 400 Commonwealth Dr., 
Warrendale, PA 15096, (412) 776-4970. 

IEC Electroheat Standard ... The International Elec- 
trotechnical Commission (IEC) bas issued Publication 519-1 
Safety in Electroheat Installations, Part I: General Re- 
qrtirerne~zts, 1984. The new standard covers a host of differ- 
ent types of equipment, including those using low and high 
frequency non-ionizing radiation. Copies of the standard 
will be available soon from the International Sales Dept., 
ANSI, 1430 Broadway, New York, NY 10018, (212) 354- 
3300. 

VDTs 
NIOSH Reproductive Study ... NIOSH will discuss plans 
for its epidemiological study of reproductive risks among 
2000 female VDT workers at a public meeting on December 
17. In preparation for the meeting, the agency has dishib- 
uted a limited number of copies of the drafi protocol for the 
study. The document states that no radiation measurements 
will be made in the course of the study, unless "an excess of 
abnormal pregnancy outcomes is identified." According to 
the protocol, the study "should have a 90 to 95 percent 
chance of detecting an increase in spontaneous abortions of 
about 1.6 times that in an unexposed population, and a 
similar chance of detecting an increase in total major birth 
defects in liveboms of 3.0 to 3.5 times that in unexposed 
groups. The abiity to detect a single common birth defect, 
such as cleft palate, is limited to relative risks of 14 fold." 
According to the current schedule, the completion date is 
April 1988. Dr. Teresa Schnorris leading theNIOSHeffort. 
IBM Study Released...IBM has published a Summary re- 
port of VDT emission measurements by Dr. Arthur Guy of 
the University of Washington, Seattle, despite an earlier 
policy that the document was for internal use only (see 
MWN, September 1984). The report focuses on pulsed very 
low fquency magnetic fields and coucludes that there are 
no health hazards associated with non-ionizing radiation 
emissions from VDTs. Guy discusses apparent similarities 
between the VDT fields and very weak magnetic fields 
found by Dr. Jose Delgado's research group to cause devel- 
opmental abnormalities in chick embryos. "None of the 
combinations used [by Delgado's team] for producing the 
effects had characteristics that simultaneously matched the 
VDT magnetic field waveform," Guy wrote. This conclu- 
sion, which has already been cited by NIOSH researchers in 
their November dmft protocol for the agency's epidemiolog- 
ical study (see above), will no doubt have to be reevaluated 
in light of a recently released correction from Delgado's 
group (see p.2). For a copy of the IBM summary, contact 
Les Szabo, Corporation Information, IBM, Old Orchard 
Rd., h o n k ,  NY 10504, (914) 765-6408. 
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An investigation by federal officials failed 
to identify a connection between a cluster 
of cancer cases among a group of AT&T 
long lines workers at Ragerville, Ohio and 
microwave radiation. 

See CWA Cancer Cluster, page 2. 

MICRO 

Microwave News invites letters from its 
readers. We ask writers to be brief, and 
we reserve the right to edit contributions 
for length. 

0 

A list of recently published reports ap- 
pears on page 8 of this issue. This feature 
will alternate with the conference calen- 
dar which will run again next month. 
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MICROWAVE-DRUG SYNERGY 

1 
I 
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Every time a new microwave effect is reported, subsequent research produces 
a host of conflicting and contradictory results. The latest example of this phe- 
nomenon is synergy between tranquilizing drugs and microwave radiation, a 
topic which stimulated much interest at the September Bioelectromagnetics So- 
ciety (BEMS) meeting in San Antonio. Recent experimental data have thrown - previous proposals about drug-microwave interactions into disarray. 

In spring 1979, John Thomas, Linda Burch and StephenYeandle of the Naval 
Medical Research Institute published a paper in Science (203, 1357, 30 March 
1979) showing that pulsed 2.45 GHz radiation enhanced the action of chlordiaz- 
epoxide, better known by its brand name, Librium. Librium, one of the most 
popular drugs on the market, is a close structural relative ofdiazepam orvalium, 
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New uses for electromagnetic radiation are hot news, if The Wall Sfreel Jour- 
nal's regular Friday column on technology is any gauge. In recent months the 

I 
! 

column has featured fivc innovative applications. 
Two oroducts are alrcadv on the market.The October 31 culumn headlined in- 

1 
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duction stoves that use a magnetic field to heat any cookwear containing iron. 
Manufacturers claim induction is a cool, energy-efficient way to cook and they 
forecast large sales for the appliance. The popularity of microwave ovens might 
be the basis for their optimism. The ovens are already a commercial success, but 
a new feature, announced January 16, might entice even more buyers. Some 
Panasonic models now offer a humidity sensor that allows theoven's micropro- 
cessor to adjust cooking time and power level. 

(In a story appearing December 10, the Journalnoted that the Department of 
Energy's pending minimum efficiency standards for major appliances may speed 
the development of talking microwave ovens. Manu@cturers will add sophisti- 
cated electronic controls that increase product convenience, efficiency, and re- 
pairability to compensate for energy-saving demands that impair performance. 
The Sanyo Electric Trading Company has already developed an oven tlfat can 
announce its power setting.) 

These advances in the kitchen haveoutpaced the microwave plans of the auto 
industry. An anti-collision radar system and a new method for producing "lean 
burning" engines are two applications whose time has yet to come. Anupdateon 
a long-dreamed-of radar system to warn drivers of approaching trouble ran on 
August 1. Si weeks later a less spectacular, but potentially more valuable, idea 
made the news: bysimulatingaflameinside theengine,microwavescan help fuel 
burn more efficiently without producing extra pollution. 

TheNovember7Technology column highlighted a truly big idea: thepossibil- 
ity of turning the sea around Cape Cod into agiant antenna for submarinecom- 
munications-a potential substitute for the Navy's hard-to-site ELF antenna, 
Project Seafarer. Stanford University scientists are working on this concept. 
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UNIONS AND WORKERS 

+ CWA C a n c e r  Cluster  

An investigation by federal officials failed to identify a con- 
nection between a cluster of cancer cases among a group of 
AT&T long lines workers at Ragerville, Ohio and microwave ra- 

* diation, according to a soon-to-he-released National Institute 
for Occupational Safety and Health (NIOSH) report. . Word of the cluster emerged early last year when James Cole, 
president of Communications Workers of America local No. 
4354, requested an investigation of five cancer cases, including 
two deaths, among a group of eight workers. In addition to 
checking microwave radiation levels, Cole asked for an exami- 
nation of possible polychlorinated biphenyl (PCB) and asbestos 
contamination, and tests of drinking water wells at  the site. 

Of the fivecases, fourwerecompany employees,and the fifth 
was acleaning woman, working for a contract service. Three of 
the employees developed colon cancer, and the fourth had can- 
cer of thelarynx. The cleaning woman and one of the colon can- 
cer cases died. 

Ateam fromNIOSH and theOccupationalSafetyand Health 
Administration (0SHA)madeasitevisit last March.BobCurtis 
of OSHA surveyed microwave and radiofrequency radiation 
levels, hut found no indication of excessive exposures. Checks 
for PCB's and asbestos and Ames tests of drinking water 
samples were also negative. 

Dr. Sandy Leffingwell, an epidemiologist with NIOSH's Divi- 
sion of Surveillance. Hazard Evaluation and Field Studies, 
found that this was an unusual hut accidental cluster of cases, 
not related to the work site, but noted that "we really don't 
know what we aredealing with here!' Leffingwell stated that 18 
people had worked at the local over the last ten years, and that 
the first cancer had been identified in the early 1970's. 

Cole believes that there must have been some kind of micro- 
wave or carcinogenic hazard at  the work site: the source has 
either been eliminated or isstill there. "I suspect therecould still 
hea hazard, but wearen't sophisticated enough tomeasureit or 
find it," he said. Only three people are now working at the Ra- 
gersville site; the cut back is unrelated to the cancer cluster, ac- 
cording to Cole. 

Cole said that the maximum NIOSH readimg was 0.1 mW/ 
cm', but he stressed that the levels could be higher, depending on 
workingconditions. "New technology anddesign havedecreased 
the levels in recent years," he added. Hesaid that when he worked 
at thestation yearsago, theexposurelevels were probably much 
higher. 

That possibility was confirmed by Bob Curtis, who noted that 
the exposures at the local could have been higher before the 
equipment had been converted to solid state. Previously, the 
equipment required more maintenance, which could have result- 
ed in greater exposures. "Today, the exposures would be lower," 
he said, "unless the worker cuts into a hot waveguide, and even 
then the exposure would he for a short duration!' 

The radiation at the long line local would have been in the 
2-10GHz range, according to Curtis. Hestressed that retrospec- 
tive predictions on worker exposures are notoriously difficult. 

Leffingwell said that further epidemi6logical investigations 
of long line workers would be frustrated by the wayAT&T kept 

its employment records. No additional stud~es are no!$, planncd. 
The NlOSH renort sllould be rele~sed bv theend ofFchruarv. ~- ~-~~~~~ <. 

depending on the backlog at the NlOSH printer. 

NIOSH Epidemiology 

NIOSH is about to begin its long-planned epidemiology of 
workers exposed to RF radiation from heat sealers. 

Teny Leet and Dr. Sherry Sullivan, two epidemiologists in 
NIOSH's Cincinnati office, and Clinton Cox, an industrial hy- 
giene engineer, were about10 select a suitable study population 
at the end of January. Results will not he ready for publication 
before the end of 1982. 

The NIOSH team had already made 10 to 15 surveysof work- 
ers exposed to RF sealers in various plants. 

~ e 2  has taken over from ~lizaheth Egan who worked on the 
study since 1979and hasnowleft NIOSH togo tomedicalschool. 

Medical  Surveil lance 

Researchers at the Rocky Mountain Center for Occupational 
and Environmental Health at the University of Utah have just 
completed a study on recommended medical examinations for 
workers exposed to non-ionizing radiation. 

The repoR,An Evnluofion ofMedicoiSurveillance for Work- 
ers Erposed fo  Microwove/Rodiofrequency Rodiofion, was 
submitted to the Occupational Safety and Health Administra- 
tion's (OSHA) Health Response Team office in Salt Lake City. 
It will now he reviewed inUtah and in Washington and heavail- 
able for distribution in a few weeks. 

Dr. Mark Nichols, aresident at the Center, and Dr. Bill Rom, 
its Director, wrote the study for OSHA. Recommendations 
include a list of tests that should be administered annually to 
chronically exposed workers or to persons who have experi- 
enced high-level, acute exposures. 

M o u n t  Sinai  Epidemiology 

Drs. Arthur Frank and Robert Refowitz, two members of Dr. 
Irving Selikoff's Environmental Sciences Laboratory at the 
Mount Sinai Medical Center in New York City, are planning an 
epidemiology of workers exposed to microwave radiation. 

As a first step in identifying a suitable study population, 
Frank and Refowitz, working with behavioral toxicologis!, Jose 
Valcuikas, are designing a questionnaire to assess workers' 
problems related to non-ionizing radiation. A separate, though 
related, questionnaire is planned for workers exposed to micro- 
wave radiation, radiofrequency radiation, video display termi- 
nals (VDT's), and, in the future, lasers. 

Asamplequestionnaireis now being tested amongcommuni- 
cation workers. The presidents of the 40 long line locals of <he 
Communication Workers of America were sent the survey in 
order to learn about the CWAmembership and any special com- 
plaints they may have. TbeMount Sinai researchersareanxious- 
ly awaiting the responses. 

Frank and Refowitzare interested in possible radiationeffects 
on the eyes and the reproductive system of exposed workers, as 
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, well as neurobehavioral changes. Inaddition, theywould like to 
r test the hypothesis that males exposed to non-ionizing radiation 

have a much greater tendency to father female children. 
The Mount Sinai group is thinking about holding a research 

conference on microwave radiation late this year or next year. 

WISH S e m i n a r  
., Trade union representatives from around the country partici- 

pated in the Worker fnsitute for Safety and Health (W1SH)sem- 
inar on non-ionizing radiation and laser hazards last September 
7-10 in Park City, Utah. Among the labor groups present were 
the Communication Workers of America, the International 
Union of Operating Engineers, the United Brotherhood of Car- 
penters, and the Newspaper Guild. 

Other participants included Sheldon Samuels from the Indus- 
trial Union Department of the AFL-CIO, Arthur Frank from 
Mount Sinai, Walter Gundaker from BRH, Bob Curtis from 
OSHA, and Paul Brodeur, who wrote the briefing manual for 
the meeting, The Health Hazards of Radiofrequency. Micro- 
wave, and Laser Radiation. 

All 110 attendees supported the following resolution on 
microwave/radiofrequency radiation standards: 

WHEREAS numerous U.S.industries havcdemonstrated callous 
disregard of the hazards posed to their employees by the rapidly 
spreading use of equipment producing microwave and radioire- 
quency radiation, and 

WHEREAS the existing OSHAstandard of 10 milliwatts perccn- 
timeter squared is generally recognized as totally inadequate to 
protect workers against thac hazards, and 

WHEKE.4S NIOSH and ANSl (managcmcnt's standard arttlng 
orpanirauon) arc in tl~c pruursr 01 rruomtncndit~g that lhc stnnd- 
ard bclowered to oncmlllluau per mntimetcr squved for thu man 
hazardous pan of the microwavelradiofrequency spectrum and 

WHEREAS the guideline in Russia and some other countries 
ranges from 10 to 2W microwatts per centimeter squared, far be- 
low wen the recommended U.S. standard, 

THEREFORE. BE IT RESOLVED THAT this WISH seminar 
of trade unmnlrtr reprcsentmg workers cmploycd in n number 01 
tllese ~ndurtrlcs urger OSHAla promptly loner thc standard, not 
merely to theinadequate level proposed by NIOSH and ANSI, but 
to a level that will give US workers protection at least equal to that 
enjoyed by those of any other country, and 

BE IT FURTHER RESOLVED THAT OSHA be urged to vigo- 
rously enforce its radiation standards. 

Future WISH activities include co-sponsoring a training 
course in Ohio next month and developing questionnaires for 
persons working with microwave/radiofrequency and VDTra- 
diation, in collaboration with Dr. Frank. 

OhioTraining C o u r s e  

There will be a one-day training course on microwave and 
radiofrequency radiation and lasers at Ohio State University in 
Columbus on Saturday March 14th. 

Tbe course, sponsored by the Labor Education and Research 

Service of OSU and the Ohio AFL-CIO in cooperation with the 
Workers Institute for Safety and Health (WISH), the Industrial 
Union Department of the AFL-CIO, the CWA, thecarpenters, 
and the Operating Engineers will be similar to last September's 
WISHseminar (seestory above). Butgiven thelimited timeavail- 
able, the schedule will be somewhat shortened. The morning 
session will focus on the tvoes of health effects associated with -. 
non-ionizing radiation, and the afternoon will consist of work- 
shops on the measurement and control of radiation hazards. 
Paul Brodeur is the tentatively scheduled luncheon speaker. 

For more information, contact the course organizer, Jack 
Pompei, an industrial hygienist with the Labor Education and 
Research Service, at 614-422-8157. 

NBG P r e c a u t i o n s  
Last spring a National Broadcasting Company report recom- 

mended that radiation-warning signs be posted ontransmitting 
antennas of minicam trucks and that working personnel avoid 
positioning themselves within 6 feet of an antenna in the direc- 
tion of its beam. Thestudy, completr'd by tlte NBCEngineering 
Denartment in New York Citv with assistance from tl~eOccuna- 
tional Safety and Health Administration, was requested by 
Local 11 of the National Association of Broadcast Employees 
and Technicians. 

As of January 1981, NABET officials have yet to see the 
report, although NBC has assured them that all measurements 
were below OSHA guidelines. Some, but not all, of the mobile 
units now have warningsigns. Tbeaction only affects New York 
City operations and personnel. 

CWA Tmining S e s s i o n  

The Communication Workers of America held the first of a 
series of training programs on occupational safety and health in 
NewYork City last January 12-16. Some 85 local union officials 
learned about the risks associated with VDT's and microwave 
and radiofrequency radiation, among otlter topics.The meeting 
was lield in cooperation wit11 Conlell University's Scltool of 111- 
dustrial and Labor Relations. 

On the subject VDT's, the union representatives heard 
Michael Smith of NIOSH, David Eisen of theNewspaper Guild, 
and Tobi Bergman of  the New York Committee for Occupation- 
al Safety and Health (NYCOSH). Sfiith presented some results 
from the NIOSH survey of VDT's in San Francisco. The com- 
plete report is due to be published soon. Eisen described the 
Guild's contract negotiations to guarantee its members better 
ways to work with VDT's. Bergman highlighted NYCOSH's ef- 
forts to bring companies and employees together onVDTprob- 
lems. (Last year, NYCOSH published a booklet on VDT's: 
Health Protection for Operators of VDA/CRTs.) After these 
presentations, the meeting broke up into workshops, which fo- 
cused primarily on ergonomic issues. 

Robert Curtis and Alfred Owyang of OSHA gave lengthy 
presentations on microwave/RF and laser hazards in the work- 
place. 

CWA is organizing three more training sessions. l k o  will be 
held in May-in Columbus, Ohio and in Birmingham, Ala- 
bama. The final one will be in San Francisco next August. 
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DLATHERlMY CO NTS 

Comments on the Proposed BRH/FDA 
' Standard for Diathermy Products 

The  proposed performance standard for microwave diather- 
my products (45 FederalRegkter50359, July 29,1980) elicited 17 
sets o f  comments last fall.Thestandardis designed toguarantee 
thesafety andeffectiveness of microwave therapeutic heat treat- 

., , ment and includes the following key provisions: 
a diathermy product must be  capable of delivering a specific 
absorption rate of 235 W/kg to  standardized phantoms. 
adevice may not leak more than 10 mW/cm2at 5 cm from the 
applicator. 
equipment manufactured before the effective date of the 
standard is excluded from regulation. . microwave diathermy products used for cancer therapy 
(hyperthermia treatment) are  included under the standard, 
though variances could begranted. (The Bureau was particu- 
larly interested in receiving comments o n  such exemptions.) 

Comments were due September 29,1980, though the deadline 
for written submissions was extended a few weeks. 

The  following is a brief synopsis o f  thecomments received by 
the Bureau of Radiological Health.Thecommentswere obtained 
by MicrowaveNews through the Freedom of Information Act. 

Cancer Therapy 

The appropriatc~ms of regulating cancer treatment dcvices was ad- 
dressed in a majority of the commenls. The response of the RCA Car- 
porntion, which urged exemption for experimental devices used in hy- 
pcrthcrmia trcutmcnt, was typical of the criticisms received. George 
Kiwling. Director of Product Safety Plans and Programs, concluded 
that "applying the regulations to microwave hyperthermia research de- 
vices would havc the effect of substantially impeding valuable rcscarci~ 
into the thermal treatment of tumors!' Hc did recoanizc that reculation . 
ofcommcrcial microwave diathermy producu, as proposed, is desirable. 

Thc BSD Corporation of Salt Lakc City also found the proposed 
standard reasonable for physical therapy dcvices but not for cancer 
treatment uniu. 

Dr. Frnnck Mnhoney, Program Director for Radiation at NIH's Divi- 
sion of Cancer Treatment. wrote that thc standard would be overly re- 
strictive for units intended for canccr therapy research. 

Drs. Haim Bieher, FRd Hctrcl, and Tnljil Sandhu from the Henry 
Ford Hospital's Department of Therapeutic Radiology discussed spe- 
cific problems with applying the standard to cancer therapy. Treatment 
frequencies, power density l i i u ,  and various safely controls were 
found unacccptabic or inappropriate for cancer treatment. .. . 

Professor John F~zek3~.  01 Thomu Jefleaon Univeaily Horpilal, 
eaprcsred his doubts ibout tilt desimbilily of applying ll~cslandard lo . ~~ 

canccr therapy. Hc felt safety in clinical hyperthermia hinged on expcr- 
ienccd and knowledgable investigators. 

University of Washington Medical School 

Tl~reesepantcs~ls ofcomments were received from the University of 
Washineton School of Medicine. Professors Arthur Guy and Justus - 
Lchmann both stated that a performance standard for equipment uscd 
in canccr therapy is a poor substitute for campctcncyof the profession- .. . 
als overseeing treatment. Dr. Guy would have prefercd an exposure 
standard to a performance standard: "It is very naive to think a per- 
formnncc slandard bard on very limited mudela will hca rubrtitule for 
lhc rcquircd comple~ inlcrdisciplinary judgmtnls cauplcd with thu np- 

plication of wcll-developed exposure guidelines in reducing the danger- 
ous side effccts for the patient and the equipment operators." 

Dr. Lchmann acceptcd thestandard for standardized applicatiom but 
said it does not provide adcquarc safeguards against ovcrcxposure of 
the patient or theoperator: "We feel thal it is essential that thestandard 
include limitations as to the use of this cquipmcnt so that it can beused 
only either under the dircct supervision of a knowledgeable physician, 
or by a knowledgeable physical therapist." 

The third resoonsc. from Professor C.K. Chou. stated that, while it . . 
wasdesirablc to eliminate unncccssary radiation exposures, "the useful- 
ness of diathermv will be rcduccd by an over-restrictive performance 
standard." 

Operator Risks 

The Amcricnn College of Radiology stressed that operators giving 
hyperthermia treatments must havc sufficient knowledge and mining 
but opposed regulating the equipmcnt: "As a new developing treat- 
ment. it is imoortvnt that ohvsicians with special expertise supenrise mi- . . 
crowave diathermy treatments for cancer" The group thought regula- 
tions for operators should be set as soon as possible. 

Both Dr. Cnrlos Pcrcz,of the Wushingtun Uniteail) School of hlcdi- 
cinr.and Dr. Ned Hambark of lndixns Univcni1)'r Dcpartmcnt of Ra. 
diation Oncology expressed similar opinions. Dr. Hornback advised 
thal, "the exposure levels of all personnel operating equipment should 
be included in the rcgulations and current accepted levels of cxposurc 
should be adhered to!' 

Standard Physical Therapy 

The need for regulation of existing equipment, which is exempt from 
proposed rcgulation, was cxprcssed by Dr. Julian Henicy-Cohn and by 
Dr. Louis Slesin and Mnrlhe Zybko. Henley-Cohn argued against im- 
posing the standard on wnccr treatment devices. Slesin and Zybko 
questioned the wisdom of the FDA decision to double the proposed 
leakaee limit from 5 mW/cmZ in an earlier draft of thc rule to 10 mW/ . 
cm* in the current draft. 

JohnOse~ehuk, consultingscientist for thcRoytheonCompany,and 
Robert K&.s, president bf AAMED, Inc.. of Forest Park lllinois, op- 
posed the standard as an unnecessary and harmfully restrictive mca- 
sure. Dr. Orepchuk stated that the FDA has not established the need for 
a standard and that this regulation would create an adverse economic 
impact on the industry. 

The Ameriean Physical Therapy Association supported the standard 
and in addition requested "immediate attention be focused on require- 
ments essential far operators of microwave diathermy produes" to in- 
sure the patient5 safety. 

Drs. G.M. Snmarns and R.G. Slawson of the MarthaV. Filbert Radi- 
ation Center at the Univcnity of Maryland Hospital supportgd the 
standard "for all microwave diathermy producu, regardless of their 
proposed clinical application." The 30 minute maximum timer period, 
however, was deemed an impractical restriction for cancer treatment 
diathermy. 

MICROWAVE NEWS is published monthly. . P.O. Box 1799. 
Grand Ccntral Station New York, NY 10163 . (212) 794-9633 . 
Editor: Louis Slesin, Associate Editor: Martha Zybko . Subscrip- 
tion: $165 per year (overseas $200) . O Copyright 1981 by Louis 
Slesin Reproduction in any form is forbidden without written 
permission. 
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p MICROWAVE-DRUG 
. (conlinuedfronz p. I) 

SYNERGY 

the country's largest selling tranquilizer with some eight million 
prescribed users and many more unofficial ones. Thomas's 
widely circulated report caused considerable agitation; if low 
levels of radiation from a typical radar could intensify the action 
of a common drug, a new significant risk might exist. Soon a 
number of other labs were busy trying to replicate and extend 
Thomas's experiment. (See Table.) 

Librium v Valium 

At the September conference, Robert Johnson presented the 
findings of Professor A.W. Guy's group at the University of 
WashingtonMedical School. Funded bytheofficeof NavalRe- 
search, they repeated Thomas's experiment using Valium. With 
the same pulsing characteristics, frequency and averagelower 
levels, they found a 30 to 40 percent reduction in sleeping time 
and an increase in,animal feeding. These results were in line with 
what wasexoected. However.afew minuteslater. JohnSchr0t.a 
member ofThomas's research team,reported that theyhadalso 
tested Valium and found no  microwave-drug synergy. To make 
matters more complicated, Thomas had also tried continuous 
wave instead of pulsed radiation and had again found no syner- 
gy. (Some of these results have recently been published: Neuro- 

belonging to the henzodiazepine drug family, defied simple ex- 
planation. AsThomas wrote in his abstract: "The lack of  inter- 
action betweendiazepam and the pulsed microwave field suggests 
that drug class alone does not adequately predict outcome." 

Robert Johnson offered the hypothesis that two distinct pro- 
cesses wereat workin thesynergy. In the first weekofirradiation, 
the microwaves counteract the debilitating action of Valium, fol- 
lowed by appetite stimulation during the second week. Neverthe- 
less, he and his colleagues at the University of Washington will be 
doing some reassessing in light of the conflicting resultspresented 
in San Antonio. 

Replications Attempted 

Even Thomas's original experiment did not survive the meet- 
ing unchalleneed. G. Rufus Sessions of the Deoanment of hli- - - 
crowave Research at Walter Reed Army Institute of Research 
reported that he had failed to replicate the Lihrium study using 
higher power densities (10 and 20 mW/cm2). His experimental 
design was quite different, however. Sessions used avariablein- 
terval performance test and 915 MHz radiation. These changes 
could explain the lack of response. 

In an interview at the Naval Medical Research Institute last 
October, Dr. Thomas noted that he had successfully replicated 
the Librium synergy experiment. He admitted that he had been 
surprised by the failure to get a positive result with Valium, and 

behavioral Toxicology, 2, 131, 1980.) offered as a possible explanation an animal's different response 
Many biological effects occur at lower power levels for pulsed to the two drugs. Librium will increase its response rateas com- 

ascomnared tocontinuous radiation.so the failure topet a ~ o s i -  oared to baseline behavior. while Valium hasan onoosite effect. - .  
tive result after continuous wave exposure was not so startling. 
But a difference beween Valium and Librium, very similar drugs 

. . 
(continued p. 6) 

Summary Table of Microwave-Drug Experiments 
Power 
Density 

Type of mW/cm' Type 
Study Study (average) Frequency of Fteld D N ~  CW/PW Resulk 

Thomas F.I. 1.0 2.45 GHz Near CDZ 2usec. 5OOpps Enhanced 
(1979) Feeding Behavioral Effect 

Thomas EI. 1 .O 2.8 GHz Near CDZ CW No Effect 
(BEMS) Feeding DZ Zusec, 500pps No Effect 

DZ CW No Effect 
CPZ Zusec, 500pps No Effect 

GUY Feeding & 1 .O 2.45 GHz Circularly DZ Zusec, 500ppr 30.40% 
(BEMS) Sleeping Polarized Reduction in 

Slceping Time 
Increase in Feeding 

Battelle F.I. 1 .O 2.88 GHr Far CDZ 3usec, 300pps None Yet 
(BEMS) Feeding (see text) 

Sessions V.I. 10 & 20 0.915 GHz Circularly CDZ 2usec. 5OOpps No Effect 
(BEMS) Feeding Polarized 

F.1. =Fixed Inlcrval; V.1. = Variable Interval 
CDZ = Chlordiazepoxidc (Librium); DZ = D i p a m  (Valium): CPZ = Chlorpromadne (~horadne) 

MICRO WAVE NEWS February 1981 5 



GOVERNMENT 

CONGRESS 
The Library of Congress' Congressional Research Service 

(CRS) has published "High Voltage Electric Power Transmis- 
sion Lines: Impact on Public and Environmental Health" by 
Kenneth Bogen (Report No. 80-199, November 7, 1980). The 
20-page report includes a detailed chronology and bibliography. 

a Bogen has also updated a six-page "Mini Brief" on thissubject 
--with the same title (Number MB80222, December 9,1980). 

The CRS is planning a similar report on the potential hazards 
- associated with extremely low frequency radiation emitted by the 

Project Seafarer antenna, the Navy's proposed submarine com- 
munication system. The schedule for completing this study will 
depend on Congressional interest. 

AGENCIES - 
Federal Aviation Administration 

Plans are undenvay for phasing in the Microwave Landing 
System (MLS) which will replace the Instrument Landing Sys- 
tem (ILS) now used at airports to guide planes during poor visi- 
bility conditions. The MLS operates at frequencies above the 
VHF/UHF frequencies used in ILS. 

The new system offers four essential advantages over the ILS: 
1. a common system for civil and military use; 2. a frequency 
band that will be free of frequency congestion problems; 3. a 
system that provides a high quality guidance signal that is rela- 
tively free from local terrain and structure effects; and 4. an 
ability lo provide muliiple paths for various classes of aircraft. 

n l e  iotal estimated cost in todav's dollars of the hlLS includ- 
ing aircraft equipment exceeds $2 billion according to Martin 

Olspn, Chairman of the MLS Transition Plan Working Group. 
A few selected airports could have the MLS by 1985. 

FAA held four public, regional hearings this January to elicit 
comments and suggestions on how to proceed with the major 
task of phasing in the MLS throughout the US. Written com- 
ments were due by February 10 (45 FederalRegister 75041, No- 
vember 13, 1980). Olson reported that all hearing participants 
supported thenew system: "Generally, people felt MLSoffersa 
beneficial technology that should be implemented as soon as 
possible." 

FAA has released a number of reports on the MLS: 
1. An Analysis of the Requirements for, and the Benefits and 
Costs of the Notional Microwave Landing Syslem (MLS), by 
William C. Reddick et al., June 1980, in 2volumes (Report No. 
FAA-EM-80-7). A brief "Executive Summary" of the report is 
also available. 
2. TheMicrownve Landing System Transition Plan, Draft, Oc- - .  
tober 20,1980,203 pages. 
3. Guide to Microwave Landing System Implementation Strnt- 
egies, November 1980,15 pages. 

For additional information write to: Mr. Marvin Olson, 
APO-320, Chairman. MLS Transition Plan Working Group, 
FAA, Room 939,800 Independence Avenue, SW, Washington, 
D.C. 20591 

Federal Communications Commission 
On January 19th, the FCC reallocated 130 MHz of radio spec- 

trum to allow the development of a Digital Eletronic Message 
Service (DEMS). The new service will provide business and gov- 
ernment offices with a two-way, data and document communi- 
cation system within and among major US cities. 

The intercity transmissions will be authorized under existing 
FCCrules for point-to-point and satellite microwavelinks.The 

MICROWAVE-DRUG SYNERGY 
(conrinued from p. 5) 

Originally Thomas had intended to test a few representative 
members of each major drug class, but has had to redesign his 
work plan. Soon he will do a run with a new tranquilizer, still in 
pre-clinical testing, with astructure falling roughly between that 
of Librium and Valium. In 1981, Thomas's lab will begin to ex- 
periment with monkeys. 

A fourth group, at the Battelle Pacific Northwest Labora- 
tories, is specifically trying to replicateThomas's Librium exper- 
iment. Apart from small changes in frequency and pulsing pa- 
rameters, a major difference in the Battelle study design is the 
use of far field instead of near field exposures. This experiment 
by R.H. Lovely and R.D. Phillips had just begun in September, 
and no Cum resulls Bere reported in San Antonio. In a Decem- 
bcr teleohoneintcrview. Dr. Lovelv said that he had finished two 
complete runs at 1 mW/cm2 and found no synergistic action. 
The next step is toincrease the power to401 8 mW/cm1. If a field 
of 8 mW/cml causes too much disruption for the animal, the 

group will use 4 mW/cml. If no synergy is found at the higher 
power level, Lovely will go to exposures in the near field. 

Other D ~ g s  
Thomas's Science paper was not the first report of drug-mi- 

crowave synergy. Cleary and Wanieman showed reinforcement 
between pentobarbitol and continuous wavemicrowaves in 1975, 
and Servantie and co-workers found that microwaves affected 
the action of curare-type drugs in 1974. In late 1979, Thomas 
published a paper showing synergy between pulsed microwaves 
and dextroamphetamine (Radio Science, 14, 253,1979). In San 
Antonio, Thomas reported no synergy between pulsed radiation 
and Thorazine (chlorpromazine). 

The Navy program on the interaction between microwaves 
and common drugs is part of a long-term risk assessment for 
servicemen simultaneously exposed to multiple physical and 
chemical agents aboard ship. 

Where are we now? As Elliot Postow, whose office at the 
Navy Medical Research and Development Command is funding 
both Thomas and Battelle, put it: "no clear picture isemerging, 
and at this point, all bets are off." 
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intracity links will be handled by the new Digital Termination to diminish litigation over the devices' reliability and accuracy. 
$stems (DTS). 

The FCC decision is the result of a 1978 petition by theXerox 
Corporation for spectrum space for a new common carrier ser- 
vice. Under the proposed Xerox system, a customer's terminal 
would feed into a transceiver connected to a rooftop antenna. 
The antenna would be in two-way communication with a city- 
wide substation. A narrow microwave beam would connect the 

-8 
; substation to an earth station for transmission to other cities. 

The reallocation affects frequencies between 10.55 and 10.68 
GHz. The Commission is also considering allocating space in 
the 17.7-19.7 GHz band for DTS. 

Littnn Industries had also wanted touse the 10.6GHzarea for 
a new microwave oven. Litton claims that this higher frequency 
(most ovens operateat2.45 GHz), does abetterjob of browning 
meat and heating small amounts of food. 

Neighboring spectrum space in the 10 GHz region is allocated 
to police radar, radioastronomy, and point-to-point nd io  
services. 

Other companies that have filed for experimental licenses for 
DEMS-type systems are Digital Communications Corporation 
and Federal Express. The Commission is reserving some spec- 
trum space for small companies. 

The decision will be published in theFederalRegirlerwithin a 
few weeks. A final rule for the DTS, first proposed in August 
1979, will appear as an appendix to the FCC decision. 

Federal  Trade  Commiss ion  

The FTC banned Litton ads that claiin its microwave ovens 
are preferred by independent service technicians. The January 
decision upholds last year's findings of an Administrative Law 
Judge thatthecompany'ssurveys of technicians were biased and 
misleading. The Commission also provided some guidelines for 
properly using surveys in advertising. 

Theads.which ran from 1976 to 1978 in morethan 100nation- 
al and local newspapers and magazines, stated that technicians 
chose Litton ovens overotherbrands. For example, copy placed 
in a November 1976 issue of Newsweek declared: "Quality is 
No. 1 at Litton!76% of theindependentmicrowaveovenservice 
techicians surveyed recommend Litton." Only authorized Lit- 
ton service agents were interviewed, however. 

The Commission's Opinion is available from the Public Ref- 
erence Branch. Room 130, FTC, 6th Street and Pennsylvania 
Avenue, NW, Washington, DC 20580, (202) 523-3598. 

National  H ighway  Traffic S a f e t y  Adminis t ra t ion  

NHTSA has proposed performance standards for speed 
measuring radar devices used by the police (46FederalRegirler 
2097, January 8,1981). 

The standards, developed for NHTSA by the National Bur- 
eau of Standards, specify performance requirements for trans- 
mission frequency, frequency stability, input current stability, 
outputpower stability,and thewidth oftheantenna beam.Each 
device would have to be freeoferroneoussignalsin the presence 
of CB and police radio signals and other interfering sources. 

According to the NHTSA notice, the standards are designed 

For further informationconracr: Ronald Engle.Enlorccmcnt 
and Emereencv Services Division. NHTSA. 400Scvc111l1 Srreer. - .  
SW, Washington DC 20590, (202) 472-4913 

National  Ins t i tu te  f o r  
Occupa t iona l  S a f e t y  a n d  Hea l th  

NIOSH received 81 responses to its RFQ for two television 
scripts on the risks associated with VDT's. Rather than evaluate 
all those submissions, NIOSH withdrew the proposal. Accord- 
ing to Ray Sinclair of NIOSH's Division of Training and Man- 
power Development in Cincinnati, the writing will now be done 
in-house, with a little help paid for on a purchase order basis. 
TheTV shows are due to be completed by October 1, 1981. 

National  Te l ecommunica t ions  a n d  
Informat ion  Adminis t ra t ion  

The Electromagnetic Radiation Management Advisory Coun- 
cil (ERMAC) has postponed its February meeting. One reason 
for the delay is that the advisory committee's charter, which ran 
out last December, must be renewed beforeameetingcan be an- 
nounced, according to Janet Healer, ERMAC member and 
NTIA Program Manager for non-ionizing radiation. It is not 
clear when the paperwork will be completed and the meeting 
scheduled. 

On another front, the hiring freeze instituted by the Reagan 
administration has put a hold on the hiring of areplacement for 
Bob Frazier, ERMAC's ex-Executive Secretary, who resigned 
last year to go work for the Federal Aviation Administration. 

ERMAC is assemblingall thedocuments on the irradiaton of 
the Usembassy in Moscow released at thelast ERMACmeeting 
(seeMicrowaveNews, January 1981) together with theERMAC 
recommendations. They will be published as a NTIA report. 

The Naval Surface Weapons Center in Dahlgren, Virginia is 
seeking better ways to monitor electromagnetic fields aboard 
ship. Specifically, the Center is soliciting information on ways to 
(a) measure the E-component of the incident field from all 
directions and polizarizations; @) measure the H-field compo- 
nent at low frequencies; and (c) measureequivalent power den- 
sities for IOuW/cm' to200mW/cm2in the frequency range 300 
kHz to 40 GHz. Commerce BusinesDaily, December 24,1980 
and repeated January 21,1981. 

The Naval Surface Weapons Center in Silver Spring, Mary-. 
land may decide to develop a lightweight, expendable S-band, 
RF transmitter no bigger than 5 inches in diameter and40inches 
in length and weighing nomore than40pounds. The transmittei 
would produce at least 25 kW pulsed peak power at about 800 
pulses per second and a 3 microsecond pulse width with a0.0024 
duty cycle. The transmitter would be able to survive a 200 G 
rocket launch, 
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AROUND THE COUNTRY REPORTS 

NY S t a t e T r a n s m i s s i o n  Lines S t u d y  
I 

This year the New York State Department of Health 
(NYSDOH) will begin a5-year, $5 million contractual study on 
the human health effects of electromagnetic rad~ation from 
overhead transmission lines. 

All program decisions will be made by an administrating 
Board composed of the Commissioner of NYSDOH, and the 

., Chairmen of the Power Authority of the State of New York, 
(PASNY) and of the Public Service Commission (PSC). An ad- 
visory Panelof experts chosen by theBoard will determineareas 

.of needed research, review and recommend applications for 
research contracts, evaluate the progress of funded projects, 
and write an annual report. At the end of the funding period, 
currently scheduled for no later than July 1987, the Panel will 
prepare a summary report for the Board. 

The tentative selections for the Panel, as of the end of 
January, were: 

Ernest N. Albert, Ph.D., Professor of Anatomy, The George 
Washington University Medical Center 

Antony C. Fraser-Smith, Ph.D., Senior Research Associate, 
Stanford Electronics Laboratories 

Alan J. Grodinsky, Sc.D., Associate Professor of Electrical 
and Bioengineering, Massachusetts Institute of Technology 

Michael Marron, Ph.D., Professor of Chemistry, University of 
Wisconsin Parkside 

Alice 0. Martin, Ph.D., Assistant Professor of Obstetrics and 
Gynecology, Prentice Women's Hospital 

Michael A. Persinger, Ph.D., Professor of Psychology, Lauren- 
tian University 

Michael L. Shelanski, M.D., Ph.D., Professor and Chairman, 
Dept. of Phmacology, New York University Medical Center 

Arthur C. Upton, M.D., Professor and Chairman, Dept. of En- 
vironmental Medicine, New York University Medical Center 

Edward R. Wolpow, M.D., Assistant Clinical Professor of 
Neurology, Harvard Medical School 

Dr. Maria Reichmanis, a research physicist at the VA Medical 
Center in Syracuse, NY, has been hired as the study's Scientific 
Research Coordinator. 

Because Panel selection has takenlonger than anticipated, the 
initial schedule for getting the study underway has been pushed 
back three mopths: A request for proposals will be issued by 
April 1 and funded research projects should begin by October 1. 
These dates may be revised when the Panel sets the final time- 
table. 

The RFP will be available from Administrator, Overhead 
Transmission Lines Project, NYSDOH, Division of Laboratories 
and Research, Empire State Plaza. Albany, NY 12201. Update 
information on the project will be provided by Dr. David Car- 
penter, the Executive Secretary and non-voting member of the 
Panel, NYSDOH, Empire State Plaza, Albany, NY 12201. 

RECENTLY RECEIVED 

BRH 

Publications Subject Inder, Bureau of Radiological Health. 
November 1980, No. FDA 81-8070. (Covers from 1972.) 

D C  Bioeffec ts  

M.J. Frarier and M.M. Preache, Design, Construction and 
Testing of a D C  Bioeffects Test Enclosure for Small Animals, 
Final Report, Department of Energy, November 1980, No. 
DOE/RA/10157-1. 

Dia thermy 

P.S. Ruggera, Meamrenrents of Emission Levels During 
Microwave and Shortwave Diathermy E-eatmenls, Bureau of 
Radiological Health, May 1980, No. FDA 80-8119. 

Dos ime t ry  

C.H. Durney, el a/., Radiofrequency Radiation Dosimetry 
Handbook, Third Edition, USAF School of Aerospace Medi- 
cine, August 1980, No. SAM-TR-80-32. 

In s t rumen ta t ion  

W.A. Herman and D.M. Witters, Jr.,MicrowaveHazardIn- 
stmments: An Evaluation of theNardu8100, HoladayHI-1500, 
andSimpson 380M, Bureau of Radiological Health, June 1980, 
No. FDA 80-8122. 

So la r  P o w e r  Sate l l i tes  

L. David, A Study of FederalMicrowave Standards, Depart- 
ment of Energy, August 1980, No. DOE/ER/10041-02. 

Institute for Telecommunication Sciences, Environmental 
Assessment for the Satellite Power System-Concept Develop- 
ment andEvaluation Program-Eflects of IonosphericHeating 
on Teleconimunicalions, Department of Energy, August 1980, 
No. DOE/ER/10003-T2. . 

Prograni Asswment Report: Stafemerlt ofFinditlgs, Satellite 
Power Systems Concept Development and Evaluation Program, 
Department of Energy, November 1980, No. DOE/ER-0085. 

C.M. Rush, eta/.,  Impact of SPS Heating on VLE L E  and 
M F  Telecornmunications Systems Ascertained by Ekperimenlal 
Means, Department of Commerce, April 1980, No. NTIA-R- 
80-37. 

A.R. Valentine, Environmental Assessment for the Salellile 
Power Systenr (SPS) Concept Development and Evaluation 
Program (CDEP), Department of Energy, August 1980, No. 
DOE/ER-0069. 
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Germans Withdraw Mobile Phone
Effect on Blood Pressure

A German neurologist has withdrawn a report stating that mobile phone
radiation can raise the blood pressure of the phone user. “The original result
had nothing to do with electromagnetic fields,” Dr. Stefan Braune told Micro-
wave News.

In a research letter published in the June 20, 1998, issue of the Lancet,
Braune and coworkers at the University Neurological Clinic in Freiburg and
at Deutsche Telekom announced that digital signals from a GSM phone could
significantly increase the blood pressure of healthy human volunteers (see
MWN, J/A98). The effect was reported in newspapers around the world.

“There is no evidence that EMFs can influence the central nervous sys-
tem, blood vessels or any other structure,” Braune said in an interview this Ju-
ly. He said that he has repeated the experiment and found the same change in
blood pressure, but he now believes that the effect is due to the subjects’ physical
change in position during the experiment, not to some external stimulus.

A manuscript with his new experimental findings and a reinterpretation of
the old data has been submitted for publication and is currently under review.
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IARC Finds ELF EMFs Are
Possible Human Carcinogens

A working group assembled by the International Agency for Research on
Cancer (IARC) has unanimously concluded that power-frequency magnetic
fields are possible human carcinogens. This finding, announced on June 27 in
Lyon, France, is based on the consistent association between childhood leu-
kemia and residential exposure to extremely-low-frequency electromagnetic
fields (ELF EMFs).

The makeup of the IARC panel spanned all sides of the EMF controversy

—from those who openly believe that EMFs promote cancer to industry con-
sultants who are skeptical of any such connection. “We all agreed,” said Dr.
Larry Anderson. EMFs have now been formally designated “2B Possible
Carcinogens.” (For a list of the members of the working group and their affili-
ations, and examples of each type of IARC carcinogens, see p.2.)

“There was a unanimous feeling about it,” said Dr. Jan Stolwijk. Dr. Maria
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Special Report: IARC Classifies EMFs as Possible Carcinogens

MEMBERS: Larry Anderson, Battelle Pacific Northwest National
Laboratory, Richland, WA; William Bailey, Exponent, New York
City; Carl Blackman, Environmental Protection Agency
(EPA), Research Triangle Park, NC; Nick Day, University of
Cambridge, U.K.; Vincent DelPizzo, California EMF Program,
Oakland; Pascal Guénel, National Hospital, Saint-Maurice,
France; Elizabeth Hatch, Boston University School of Public
Health; Jukka Juutilainen, University of Kuopio, Finland; Lee-
ka Kheifets, EPRI, Palo Alto, CA; Abraham Liboff, Oakland
University, Rochester, MI; David McCormick, IIT Research
Institute, Chicago; Meike Mevissen, University of Bern, Swit-
zerland; Kjell Hansson Mild, National Institute for Working
Life, Umeå, Sweden; Junji Miyakoshi, Kyoto University, Ja-
pan; Jørgen Olsen, Danish Cancer Society, Copenhagen, Den-
mark; Christopher Portier, National Institute of Environmen-
tal Health Sciences, Research Triangle Park; Richard Saun-
ders, National Radiological Protection Board, Chilton, U.K.;
Joachim Schüz, University of Mainz, Germany; Jan Stolwijk,
Yale University School of Medicine, New Haven, CT; Maria
Stuchly, University of Victoria, Canada; and Bernard Veyret,
University of Bordeaux, France. OBSERVERS (nonvoting): Nor-
bert Hankin, EPA, Washington; Michael Repacholi, World
Health Organization, Geneva, Switzerland; Dr. Morando Sof-
fritti, Ramazzini Foundation, Bologna, Italy; and Dr. John
Swanson, National Grid Co., Leatherhead, U.K.

IARC Panel and Observers

*Primary criteria; for full definitions, see: <http://193.51.164.11/Monoeval/Eval.html>.
†Defined as: A positive relationship has been observed and chance, bias and confounding can be ruled out with reasonable confidence.
‡Defined as: A positive relationship has been observed, but chance, bias and confounding cannot be ruled out.
§Defined as: Available studies are of insufficient quality, consistency or statistical power, or no data on carcinogenicity in humans are available.
Sources: For lists of agents in each category: <http://193.51.164.11/monoeval/crthall.html>. For more on IARC, see: <www.iarc.fr>; also MWN, J/A98.

IARC Carcinogens: Definitions and Examples

Category
Asbestos, benzene, dioxin, hepatitis C virus, radon, vinyl chloride.
Total number of agents: 87.
Benzo[a]pyrene, formaldehyde, PCBs, ultraviolet (A,B&C) radiation.
Total number of agents: 63.
Carbon tetrachloride, chloroform, coffee, DDT, ELF EMFs, lead, PBBs.
Total number of agents: 236.
Coal dust, fluorescent lighting, mercury, parathion, phenol, saccharin,
tea, xylene. Total number of agents: 483.
Caprolactam (only one).

1: CARCINOGEN

2A: PROBABLE
CARCINOGEN

2B: POSSIBLE
CARCINOGEN

3: UNCLASSIFIABLE

4: PROBABLE
NONCARCINOGEN

Chemical and physical agentsEvidence*
Sufficient† in humans

Limited‡ in  humans and sufficient in animals

Limited‡  in humans and less than sufficient
in animals
Inadequate§ in humans and limited‡ or
inadequate in animals
Suggests lack of carcinogenicity in humans

Stuchly, who remains unconvinced that magnetic fields are re-
sponsible for promoting leukemia in children, nevertheless joined
the others in voting for the 2B designation. “The epidemiologi-
cal data are there and it is hard to dismiss them,” she said.

Dr. Vincent DelPizzo believes that the cancer evidence is
stronger than do any of the other panelists. He cast the only vote
that there is “sufficient” human evidence for childhood leuke-
mia, which implies that EMFs are known human carcinogens.
“I am sure that the childhood leukemia finding cannot be attrib-
uted to chance, bias or confounding,” he said. (See table below
for definitions of “sufficient,” “limited” and “inadequate”; for
more on DelPizzo’s views, see p.5.)

The IARC decision follows similar reviews by panels in the
U.S. and the U.K. In 1998, a working group of the National Insti-
tute of Environmental Health Sciences (NIEHS), using the same
IARC criteria, also classified EMFs as 2B possible human car-
cinogens, a view that NIEHS Director Kenneth Olden later en-
dorsed in his report to Congress (see MWN, J/A98 and J/A99).
Earlier this year, an advisory committee to the U.K. National
Radiological Protection Board chaired by Sir Richard Doll, also
acknowledged the possible link between EMFs and cancer (see
MWN, M/A01).

The childhood leukemia studies have had a major impact on
all of these prior assessments. The Doll report was heavily influ-
enced by the two recent pooled analyses: one led by Dr. Anders
Ahlbom and the other by Dr. Sander Greenland (see MWN, S/O
99 and S/O00). The IARC panel was similarly swayed, accord-
ing to both Stolwijk and Dr. Elizabeth Hatch. “The Ahlbom analy-
sis was found to be most impressive,” noted Stolwijk.

Much more surprising was the IARC panel members’ view
of the animal data. They came close to finding “limited” support
for a cancer association based on the animal exposure experi-
ments. Seven members voted that there was “limited” evidence
of a cancer risk, with 12 voting that the evidence was “insuffi-
cient” to back up that designation.

On one side, Dr. Christopher Portier argued that an increase

in C-cell thyroid cancers observed in a series of two-year bioas-
says of male rats could not be dismissed. On the other side, Dr.
David McCormick, who ran the bioassays for the National Toxi-
cology Program (NTP)—a program that Portier now helps ad-
minister—finds these data less than convincing.

“When we have one finding in one sex of one species, it is
likely to be spurious,” McCormick said. He stressed that there
was no suggestion of cancer in mice or female rats. “My inter-
pretation is that the animal work is negative.”
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A working group of 21 scientific experts from ten countries met
in Lyon to evaluate possible carcinogenic hazards to human beings
from exposures to static and extremely-low-frequency (ELF) elec-
tric and magnetic fields. This volume is the first in a planned series
of two IARC Monograph volumes on various kinds of non-ioniz-
ing radiation in the frequency range below that of visible light.

ELF magnetic field exposures result from proximity to electric
power transmission lines, household wiring and electric appliances
and are in addition to the exposure that results from the earth’s
magnetic field. Magnetic fields are measured in units of microTesla
(µT); the earth’s static magnetic field varies from 25µT at the equator
to 65µT at the poles.

Since the first report suggesting an association between resi-
dential electric and magnetic fields and childhood cancer, notably
leukemia, was published in 1979, dozens of studies have examined
this association. Overall, for the vast majority of children who are
exposed to residential ELF magnetic fields less than 0.4µT, there is
little evidence of any increased risk for leukemia. There is no evi-
dence that electric fields are associated with childhood leukemia,
and there is no consistent relationship between childhood brain tu-
mors or other childhood solid tumors and residential ELF electric
and magnetic fields. However, pooled analyses of data from a num-
ber of well-conducted studies show a fairly consistent statistical as-
sociation between childhood leukemia and power-frequency resi-
dential magnetic field strengths above 0.4µT, with an approximately
twofold increase in risk. This is unlikely to be due to chance, but
may be affected by selection bias. Therefore this association be-
tween childhood leukemia and high residential magnetic field
strengths was judged limited evidence for excess cancer risk in ex-
posed humans.

There is no consistent evidence that residential or occupational
exposures of adults are related to excess risks of cancer at any site,

although in one Swedish study combined residential and occupa-
tional exposures were associated with a significantly increased risk
for all leukemia subtypes except chronic lymphocytic leukemia.
Evidence for excess cancer risks of all other kinds, in children and
in adults, as a result of exposure to ELF electric and magnetic fields
was considered inadequate.

Numerous studies to investigate carcinogenicity of magnetic
fields have been conducted in experimental animals. These have
included long-term bioassays of exposures to magnetic fields alone,
and exposures of rats and mice to magnetic fields in combination
with known carcinogens. Bioassays of magnetic fields alone gen-
erally were negative, although one study that was conducted in
both mice and rats of both sexes showed non-exposure related in-
creases in thyroid C-cell tumors in male rats only. Multistage car-
cinogenesis studies showed no consistent enhancement of chemi-
cally initiated mammary tumors in rats or of skin tumors in mice.
Magnetic fields had no effects on the incidence of chemically initi-
ated liver tumors in rats or of leukemia/lymphoma in mice or rats.
Overall, evidence for carcinogenicity of ELF magnetic fields in ex-
perimental animals was judged inadequate. No data on carcinogen-
icity to animals of static magnetic fields, or of static or ELF elec-
tric fields, were available to the working group.

Although many hypotheses have been put forward to explain
possible carcinogenic effects of ELF electric or magnetic fields,
no scientific explanation for carcinogenicity of these fields has been
established.

Overall, ELF magnetic fields were evaluated as possibly carci-
nogenic to humans (Group 2B), based on the statistical association
of higher-level residential ELF magnetic fields and increased risk
for childhood leukemia. Static magnetic fields and static and ELF
electric fields could not be classified as to carcinogenicity to hu-
mans (Group 3).

IARC’s Main Conclusions on EMFs

Special Report: IARC Classifies EMFs as Possible Carcinogens

“My personal conclusion is that the C-cell cancers are not a
random observation,” countered Portier. The NTP study found
that male rats had significantly higher rates of C-cell thyroid can-
cer at two different dose levels (20mG and 2G), and at a third
level (10G), the increase was just short of significance (p=0.055)
(see MWN, M/A98).

The IARC vote on the animal data stands in sharp contrast to
that of the NIEHS working group three years ago. Both based
their evaluations on essentially the same experiments, yet not one
of the 30 NIEHS panel members voted for “limited” evidence
of carcinogenicity in animals. Indeed, eight voted that they be-
lieved there was a lack of an effect, with five of them filing a
minority statement that any suggestion of an effect on animals
was totally insupportable.

When the NTP bioassay results were first announced, they
were seen as somewhat suspect because the experiments were
the first to use a new animal diet. Some reviewers claimed that
the rate of thyroid cancer in the control rats was unnaturally low
and that if it had been higher, the excess in the exposed animals
would disappear.

“There are now enough historical data to show that the EMF
increases were clearly not a random fluke,” Portier said. He ex-
plained that over the last three years, ten other bioassays have

been completed with the new diet, and the thyroid cancer rates
among the controls have been consistent with those in the origi-
nal series of EMF experiments.

Somewhat surprisingly, there was much less discussion of
the German breast cancer studies carried out at the School of
Veterinary Medicine in Hannover by Drs. Wolfgang Löscher and
Meike Mevissen. “We agreed to disagree on the significance of
the mammary cancer data,” said Mevissen. She explained that
there was a consensus that both her studies and those by Ander-
son at Battelle were well done and that there was no simple ex-
planation for the different results (see MWN, M/A98 and S/O99).

Reactions and Responses

There have been few public responses to the IARC decision
by U.S. government agencies. “The regulatory agencies have to
decide what to do about the risks,” said NIEHS’ Portier. “It’s time
for the public policy debate.”

If so, it will probably get under way at the Environmental Pro-
tection Agency (EPA). The agency’s Norbert Hankin, who was
an observer in Lyon, said that the IARC decision is getting a lot
of attention at the EPA. “It’s not something the agency can ig-
nore,” he said.
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Liboff: A More Sophisticated View of EMFs Is Needed

Special Report: IARC Classifies EMFs as Possible Carcinogens

On his return from Lyon, Dr. Abraham Liboff of Oakland Univer-
sity, a member of the IARC review panel, offered the following per-
spective on the panel’s deliberations. Liboff is a coeditor of the forth-
coming journal Electromagnetic Biology and Medicine (see p.11).

There are a number of reasons to welcome the new IARC des-
ignation that recognizes ELF magnetic fields as a possible agent
for childhood leukemia. This is certainly not a revelation that comes
out of the blue, the question having first been raised some 22 years
ago. Nevertheless, IARC is a highly respected organization whose
conclusions are important to the media and to regulatory bodies.

As a participant in the process that led to this decision, I was
greatly impressed by the leadership of Dr. Jerry Rice and his staff at
IARC. It is not easy to keep 20 or so highly opinionated experts on
track, to be firm about the deadline yet fair in hearing all sides.

It is ironic that the IARC decision is in part based on data con-
tained in the 1997 report by Linet et al. [see MWN, J/A97], arguably
the most important single coffin nail in the subsequent cessation of
federal funding in this area. To reach its conclusion, IARC relied
on a pooled analysis [see MWN, S/O00] that included the Linet
data. It will be interesting to see whether the mainstream media,
which acted in lockstep at the time to (incorrectly) declare that the
Linet study “proved” that there was no association between power
line magnetic fields and childhood leukemia, will now act to cor-
rectly report the facts, namely that the Linet study instead provides
evidence for an association for 60Hz mean residential magnetic
fields at levels of 0.4µT [4mG] and above.

The IARC decision again illuminates one disturbing aspect of
the question of electromagnetism and cancer that the scientific com-
munity has recognized over the years but has not been able to come
to grips with. This is the catch-22 problem related to the disconnect
between epidemiologist and laboratory scientist. On the one hand,
the ultimate verdict concerning EMFs and cancer must come out of
epidemiology. On the other hand, there will continue to be limited
progress in untangling this question if the epidemiologist fails to
heed the clues that arise in the laboratory. From what I observed at
IARC, it is clear that some epidemiologists still regard EMFs as

merely one more physical agent, different only in name from haz-
ardous chemicals or ionizing radiation. Accordingly, they continue
to stick with the traditional paradigm that “more is worse.” But,
contrary to this view, experimental evidence continues to build
showing that ELF magnetic fields can interact in decidedly nonlin-
ear ways with tissue. (Again, this is hardly new information, having
first been reported by Adey’s group in the mid-1970s.) Many epi-
demiologists are unaware (or even worse, dismissive) of those re-
ports indicating ELF “windows” or “resonances,” a fact reflecting
a general lack of awareness as to the extra interactive possibilities
attached to EMFs.

This lack of sophistication concerning EMF interactions was
fully evident in the IARC deliberations. Consider the fact that no
special mention was made of two reports that are very well known
to the bioelectromagnetics community—Harland and Liburdy1 and
the replicate study by Blackman et al.2 —both of which bear di-
rectly on the key question as to whether very weak ELF magnetic
fields are implicated in breast cancer. Even though these studies
were particularly relevant to the issue of residential magnetic fields,
they were indiscriminately grouped with other ELF experiments
whose results reflected widely different types of exposure condi-
tions. It is little wonder, therefore, that the laboratory evidence, as a
whole, was classified as “inconsistent,” leaving the unwarranted
impression that no clear conclusion was possible.

A more sophisticated reading of such pertinent experiments
might not have changed the overall verdict from “possible” to “prob-
able” human carcinogen, but it would have better served the public
in conveying a more complete picture as to the potential hazards
connected to ELF magnetic fields.

1) J. Harland and R. Liburdy, “Environmental Magnetic Fields Inhibit the
Antiproliferative Action of Tamoxifen and Melatonin in a Human Breast
Cancer Cell Line,” Bioelectromagnetics, 18, pp.555-562, 1997.
2) C. Blackman, S. Benane and D. House, “The Influence of 1.2µT, 60Hz
Magnetic Fields on Melatonin- and Tamoxifen-Induced Inhibition of MCF-
7 Cell Growth, Bioelectromagnetics, 22, pp.122-128, 2001.

Because the IARC decision received little press attention,
public reaction was muted. “I was surprised that we did not get
any calls on it,” said Rick Loughery, director of environmental
affairs at the Edison Electric Institute in Washington. He noted
that, “EMFs are no longer the hot national public policy issue
they were from the late 1980s through the mid-1990s. The issue
has been pushed back onto the local level.”

The World Health Organization’s (WHO) EMF project is
working on revising its fact sheet. “All options are being dis-
cussed,” said WHO’s Dr. Michael Repacholi, who was also in
Lyon as an observer. A draft will be sent out for review; he ex-
pects to release it by the end of August.

In a statement to its members, EPRI in Palo Alto, CA, noted
that the IARC panel’s conclusions “will help guide the selection
of topics for research priorities.” The utility group added that,
“EPRI work in relevant areas is being planned or is already un-
der way.” This analysis was signed by Dr. Leeka Kheifets, an
IARC panel member, in one of her last acts before moving to
Geneva to work for Repacholi at the EMF project.

A number of observers in Australia and New Zealand said
that they were not surprised by the IARC decision. Keith Orchi-
son, the managing director of the Electricity Supply Association
of Australia (ESAA), with headquarters in Sydney, commented
that the IARC classification is “not new” and is “consistent with
the findings of other major scientific reviews.” The ESAA was
one of the very few organizations anywhere in the world to issue
a public comment on the IARC decision.

In a widely circulated e-mail, Dr. Andrew McEwan, the sci-
entific director of New Zealand’s National Radiation Labora-
tory in Christchurch, advised that the “classification is not unex-
pected.” He went on to note that, “The associations are very weak,
and the fact that there is no support from laboratory studies to
suggest that ELF fields are in any way involved with cancer
weighs aginst the possibility that it is a carcinogen.”

The report of the IARC EMF panel will appear as volume
80 of its monograph series on cancer risks next spring, accord-
ing to IARC’s Dr. Robert Baan. For more information, go to
<monographs.iarc.fr>.
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California Report: EMFs Likely
Cause of Cancers, Miscarriages

Power-frequency EMFs are more likely than not to cause
childhood leukemia and adult brain cancer, according to three
researchers at the California EMF Program. Drs. Raymond
Neutra, Vincent DelPizzo and Geraldine Lee also consider it like-
ly that EMFs cause miscarriages, in which case, they estimate,
magnetic fields would account for as much as 40% of all sponta-
neous abortions.

Amyotrophic lateral sclerosis (ALS) is another probable EMF
effect, the researchers believe. EMFs may also be responsible
for a number of other illnesses—but these outcomes are less
likely (see box at right).

In an accompanying analysis of policy options, they conclude
that some “inexpensive” measures to reduce exposures could be
justified on cost-benefit grounds even if EMFs are responsible
for “only a few percent of the annual background California
deaths.” Such mitigation measures, including restringing power
lines and changing wiring in homes and schools, would cost an
estimated $480 million if implemented in California.

In an interview with Microwave News, Neutra cautioned that
the state’s Department of Health Services (DHS), which over-
sees the EMF program, “has decided not to make any policy
recommendations at this time.” Rather, it is opting “just to present
the possible implications of the research.”

Neutra is the director of the $7 million EMF research effort,
authorized by the state Public Utilities Commission in 1993 (see
MWN, N/D93). DelPizzo became the research director in 1995,
and Lee has run its educational and technical assistance work,
and led an epidemiological study on miscarriages (see p.18).

The draft report and policy analysis were made available for

public comment on July 13, more than two months after the PUC
blocked their planned release on May 7 (see MWN, M/J01).

In the next few months, Neutra said, the documents will be
revised to incorporate public comments and suggestions from
the program’s scientific advisory panel, after which they will be
submitted to the director of the DHS for approval, “probably
sometime early next year.” At that point, the DHS could issue
the risk evaluation as an official report. But until it does so, he
stressed, “This is the best judgment of three people who have
been immersed in this issue for more than ten years.”

The report’s estimates of the chances of various health effects
are based on the individual opinions of Neutra, DelPizzo and Lee.
They are presented anonymously, but with enough clues to de-
termine who is who. Neutra later confirmed their identities and
said that the probabilities will be directly attributed to the indi-
viduals in future drafts. “We wanted to depersonalize it,” he said.

For some outcomes, such as childhood leukemia, their esti-
mates of causality were quite different, while for others, such as
ALS, the range was tight. DelPizzo’s estimates are well above
Lee’s and Neutra’s for several outcomes, and include two that
are close to 100 (see table at left). “If environmental EMFs have
enough energy to promote childhood leukemia, it follows that
other effects are more credible,” DelPizzo explained in an inter-
view.

The California researchers note that, using IARC criteria, they
would classify EMFs somewhere betweeen “2B: possible” and
“1: human carcinogen” for childhood and adult leukemia (see
p.1). They would classify adult brain cancer, miscarriages and
ALS as possible (2B) risks.

One of the team’s most striking estimates is that up to 40%
of miscarriages may be caused by EMFs. “This is potentially of
great public health importance,” Lee told Microwave News. “But
this is a first-cut estimate and we need to learn a lot more before
we can use this in making policy,” said Lee, who is now with the
pharmaceutical firm AstraZeneca (see p.17).

Overall, the three researchers contend that the other health

California EMF Program:
Assessment of Health Risks

• It is more than 50% possible that EMFs at home or at work
could cause a very small increased lifetime risk of childhood
leukemia, adult brain cancer and ALS.
• It is more than 50% possible that EMFs at home or at work
could cause a 5-10% added risk of miscarriage.
• It is 10-50% possible that residential or occupational EMFs
could be responsible for a small increased lifetime risk of male
breast cancer, childhood brain cancer, suicide, Alzheimer’s dis-
ease or sudden cardiac death.
• It is very unlikely (2-10%) but not impossible that residential
or occupational EMFs could be responsible for even a small
fraction of birth defects, low birth weight, neonatal deaths or
cancer generally.
• It is at least 10-50% possible that residential or occupational
EMFs could be responsible for a small increased lifetime risk
of adult leukemia or female breast cancer, and one [researcher]
gave a degree of confidence that was higher.

Estimates of “Degree of Confidence”

Confidence of causality (%)

Outcome
CHILDHOOD LEUKEMIA 99 55 75
ADULT LEUKEMIA 85 52 40
CHILDHOOD BRAIN CANCER 45 11 20
ADULT BRAIN CANCER 98 52 70
FEMALE BREAST CANCER 51 11 15
MALE BREAST CANCER 45 40 20
MISCARRIAGE 80 52 65
ALS (LOU GEHRIG’S DISEASE) 60 60 55
ALZHEIMER’S DISEASE 40 20 15
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The risk estimates reported above are the consensus opin-
ions of three DHS scientists. The table below presents the
individual researchers’ estimates on which the consensus fig-
ures are based.
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HIGHLIGHTS
«Wireless Notes »

On July 23, Chicago Judge Stephen Schiller gave his blessing
to a tentative settlement between George Carlo’s WTR and the
attorneys for the class of cell phone users in the long-running
Busse vs. Motorola et al. “human experimentation” lawsuit (see
MWN, J/F96, N/D97, M/A99 and J/A00)). Over the objections
of Motorola and the other defendants, which include the CTIA
and Epidemiology Resources Inc. (ERI), Carlo and his Science
and Public Policy Institute will receive $250,000 to set up a reg-
istry of adverse health effects among users of cell phones who
wish to voluntarily report “maladies,” such as brain tumors and
leukemia. The volunteer nature of the registry is key because the
Busse litigation centers on the claim that ERI, in the course of
doing an epidemiological study for WTR and CTIA, collected
information without the informed consent of the phone users.
Carlo will also now get access to a $150,000 fund to cover any
future legal expenses. The money will be paid by WTR’s insur-
ance company, which wants to settle. It has already spent $600,000
of the $2 million policy defending Carlo, leaving $1.4 million to
be split between Carlo and the plaintiffs’ lawyers at Barnow &
Goldberg. A proposal to make Carlo’s book on cell phone health
risks available at half-price was rejected by the judge. Ben
Barnow and Alan Goldberg told Microwave News that even if
they are awarded the close to $1 million left after Carlo gets his
$400,000, they will not have recouped the investment they made
over the last six years of litigation. Objections to the proposed
settlement must be filed by September 26. Schiller will hold a
“settlement fairness hearing” on November 13, when the court
will also consider Barnow & Goldberg’s petition for legal fees.
The text of the draft settlement appeared in USA Today on July
26 and is on the Web at <www.bussewtrsettlement.com>. (See
also p.19.)

««  »»
Telecommunications towers are becoming targets of political
protest, leading to violent confrontations. On July 4, an elected
representative in Cyprus was arrested on a British military base
on the island for storming a radio tower that is being built for

intelligence gathering. He climbed onto the 190-meter structure
and stayed there for several hours. In the rioting sparked by his
arrest, dozens of automobiles were destroyed and a police sta-
tion was ransacked. According to the July 14 Irish Times, the
Cypriot legislature later unanimously adopted a resolution that
work on the tower be halted in view of “serious concern” about
health risks of radiation. On July 14, in Scotland, a “gang” knock-
ed down a mobile phone base station near Port Glasgow that
had been opposed by people living nearby, the BBC reported
(July 16). The attack, which took place in the middle of the night,
caused £25,000 (approximately US$35,000) in damage, accord-
ing to the wireless carrier Orange. Starting in late July, mobile
phone towers in Scotland will be subject to full planning control.

risks attributable to EMF exposures are “extremely small,” so
that “the vast majority of highly exposed individuals (95-99.9%)”
would not develop cancer or ALS as a result.

In California, they write, approximately four children would
die from leukemia resulting from EMF exposures each year, and
24,000 pregnancies would end in miscarriages. No estimates are
given for EMF-related deaths from adult brain cancer or ALS.

Neutra will chair a session on the report at the ISEE confer-
ence in Germany on September 4 (see p.13) and present his team’s
findings at the annual meeting of the Society for Risk Analysis
in Seattle, December 2-5.

The full text of An Evaluation of the Possible Risks from Elec-

EMF NEWS
tric and Magnetic Fields (EMFs) from Power Lines, Internal Wir-
ing, Electrical Occupations and Appliances is available on the
program’s Web site, <www.dhs.ca.gov/ehib/emf>, along with
Policy Options in the Face of Possible Risk from Power Frequen-
cy EMFs. Print copies are available from the City Copy Center
in Oakland; call (510) 763-0193 for information on the price
and delivery cost. The deadline for comments is September 10.
The EMF program will hold a public workshop in Sacramento
on August 16 and in Los Angeles on August 21 to answer ques-
tions. There will also be a “telephone workshop” on August 22
from 1pm to 4pm. Call (510) 622-4434 for details on how to
participate.

German Radiation Official:
Kids Should Not Use Phones
The head of the Federal Radiation Protection Office in

Germany says that children should not use mobile phones
and recommends that others minimize their use.

“Parents should keep their children away from this tech-
nology as much as possible,” Wolfram König told the Ber-
liner Zeitung (July 31). While there is no evidence of harm-
ful effects, he said, questions about health “urgently” need
to be answered (see p.10).

König, a member of Germany’s Green Party, called for
restrictions on base station antennas near kindergartens,
schools and hospitals. He also suggested labeling phones
with SAR information, echoing a recent proposal from the
German environment ministry.

At the end of last year, the German Academy of Pediat-
rics made a similar recommendation, as did the British Medi-
cal Association this spring (see MWN, J/F01 and M/J01).
The U.K.’s Stewart panel was the first to call for limiting
children’s use of phones, in May 2000 (see MWN, M/J00).
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Angelos’s Experts in
Mobile Phone–Brain Cancer Suit

Lincoln University
Canterbury, New Zealand
Health Systems Design
Chagrin Falls, OH
NeuroMed and NeuroTox
Associates, Agoura Hills, CA
University of Washington
Seattle, WA
Louisiana State University
Medical Center, Shreveport, LA
Biological Sciences Curriculum
Study, Colorado Springs, CO
Hebrew University
Jerusalem, Israel
Norristown, PA

Dr. Neil Cherry
EMF research (August 1-2)
Dr. John Conomy
Neurology (August 16)
Dr. Gunnar Heuser
Neurology (August 20-21)
Dr. Henry Lai
Biology (August 14-15)
Dr. Andrew Marino
Biology (July 20-21)
Dr. Jerry Phillips
Biology (August 23-24)
Dr. Elihu Richter
Epidemiology (August 8-9)
Dr. Barry Singer
Oncology (August 3-4)

Peter Angelos’s law firm in Baltimore will call seven experts to
testify on behalf of Dr. Chistopher Newman, who claims that
his brain tumor was caused by mobile phone radiation (see MWN
S/O00 and J/F01). The dates currently scheduled for their depo-
sitions are given in parentheses.

Last year, anger over cellular towers near Haifa, Israel, prompted
local residents to hurl rocks at Motorola maintenance workers
(see MWN, M/A00).

««  »»
Sen. Joe Lieberman (D-CT) and Rep. Ed Markey (D-MA)
have asked the General Accounting Office (GAO) to continue
to watch over how the federal government deals with the poten-
tial health risks posed by mobile phones. After the GAO report
was released in May, the two legislators wrote to the FCC, FDA
and NIH urging them to implement GAO’s “sensible” recom-
mendations “expeditiously” (see MWN, M/J01). The agencies
replied—in very general terms—that they would continue their
efforts. But Lieberman and Markey are not satisfied. In a July
30 letter, they asked the GAO to monitor the agencies’ progress.
The responses “raise our concern that the recommendations made
by the GAO have not yet been fully addressed and will require
some follow-up,” they wrote. (On July 20, the FDA posted a
revised Consumer Update on Wireless Phones on its Web site,
<www.fda.gov/cdrh/ocd/mobilphone.html>; it is little changed
from previous editions.)

««  »»
The siting of cellular towers in the U.S. is decided at the local
level on a case-by-case basis because the FCC usually grants
automatic approval. Now, two large environmental groups want
the FCC to look at the overall impact of the towers. It is “beyond
dispute” that telecom towers “create significant environmental
impacts at the local, regional and national level,” state the Friends
of the Earth (FOE) and the Forest Conservation Council in a
series of petitions they have filed since March. The petitions call
for a programmatic environmental impact statement (EIS) “ad-
dressing the direct, indirect and cumulative impacts” of the FCC’s
tower-siting policies. In addition to effects on wildlife and water
quality, the groups want the FCC to assess “adverse public health
and safety concerns resulting from increased human exposure to
RF radiation.” Brian Dunkiel of FOE in Burlington, VT, told Mi-
crowave News that the legal arguments may be stronger for a re-
view of effects on wildlife but insisted that his organization places
equal emphasis on health. (FOE Scotland has long advocated
stricter controls on the placement of cellular towers; see p.6 and
MWN, M/J99.) To put pressure on the FCC, the forest council
and FOE are also challenging more than 30 separate tower ap-
plications, which, they contend, provide “entirely inadequate”
information on potential environmental effects. The approval of
the disputed towers is on hold, an FCC spokesperson said, while
the commission decides how to respond to the groups’ demands.
John Talberth of the forest council explained that blocking spe-
cific applications is necessary because others who have asked
the FCC to look into the environmental effects of telecom tow-
ers in general have been ignored. “This is the only way to get the
FCC to pay attention,” Talberth said in an interview from his of-
fice in Santa Fe, NM. He added that the forest council will contin-
ue to object to tower applications until the FCC responds. The
commission has not been anxious to address this issue. In No-
vember 1999, Jamie Clark of the U.S. Fish and Wildlife Service
asked the FCC to prepare an EIS, contending that tower con-

struction had “almost no environmental oversight” on possible
effects on migratory birds. The FCC turned her down.

««  »»
Opponents of federal tower-siting policies are gearing up for
another legislative campaign. At a July 12 briefing in Washing-
ton, congressional staffers heard reports on public concerns about
the proliferation of wireless antennas from Janet Newton of the
EMR Network in Cabot, VT, Deb Carney of Golden, CO, and
Libby Kelley of the Council on Wireless Technology Impacts
in Novato, CA. Dr. Theodore Litovitz of the Catholic Univer-
sity of America presented an overview of RF/MW health effects
research. In September, after Congress’ summer recess, Rep.
Thomas Tancredo (R-CO) will join the three members of the
Vermont delegation in seeking to repeal the preemption clause
of the 1996 Telecommunications Act. They will also move to
protect local authority on digital television (DTV) antenna sit-
ing and to sponsor safety research. Vermont’s Rep. Bernie Sand-
ers (Ind) and Sens. Patrick Leahy (D) and James Jeffords (Ind)
have mounted similar efforts in the past—all of which have failed
(see MWN, N/D97, S/O98 and S/O99).

««  »»
In a lawsuit now before a federal judge in California, Gibb Brow-
er of San Diego contends that radiation from his mobile phone
caused his brain cancer. His attorney Carl Hilliard quietly filed
the suit on April 19 to beat a statute of limitations deadline. In a
revised complaint, filed on August 2, Hilliard points out that Erics-
son, Nokia and Motorola, among others, have obtained a num-
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Proteomics: Finns Find RF Has
Major Impact on Gene Expression

The gene research revolution may soon settle some very old
arguments about the health effects of electromagnetic radiation.

In the first application of the powerful new techniques of pro-
teomics to RF biological effects, Dr. Dariusz Leszczynski has
found that relatively weak mobile phone radiation altered the
production of numerous proteins in cultured human cells. About
15% of the proteins were affected, he said.

Leszczynski and his research group* are with the Finnish
Radiation and Nuclear Safety Authority, known as STUK, in
Helsinki.

“This is a pretty dramatic change,” Leszczynski told Micro-
wave News during a break at the Bioelectromagnetics Society’s
annual meeting in St. Paul, MN, in mid-June. “It suggests that a
large number of systems are responding to a nonthermal radia-
tion exposure.”

The expression of nine genes was changed by 6- to 13-fold
and that of some 20-30 other genes changed by a factor of two,
Leszczynski said.

Leszczynski cautioned that “the physiological relevance of
these changes is unknown” and that “we have repeated the ex-
periment three times but we need to do it again three more times.”

But, he added, “I believe that the effects we see on the expres-
sion of proteins and also the fact that there was a threefold in-
crease in protein phosphorylation are real responses to mobile
phone radiation.”

The Finnish research team exposed human endothelial cells,
EA.hy926, for one hour to a 900MHz GSM signal at an aver-
age SAR of 1.8-2.5W/Kg and then compared the expression of
2,400 genes in exposed and sham cells.

The exposure system was built by Dr. Kari Jokela of STUK
and later checked by Dr. Niels Kuster of IT’IS in Zurich. Lesz-
czynski noted that with an average SAR of 2W/Kg and a cool-
ing system for the cell culture dishes, there is no temperature
increase—at least on a macro-scale. While allowing that some
heating cannot be excluded, Leszczynski believes that it would
be very small and localized—as well as undetectable with present
technology.

“I am convinced that the changes that we are observing are
nonthermal effects of RF/MW radiation,” he said.

The Finnish work is part of the REFLEX project, a set of in
vitro experiments sponsored by the European Commission re-
search program on mobile phones and health (see MWN, M/A00).

The ability to monitor changes in so many different genes si-
multaneously is a radical departure from past methods in which
specific genes must be selected at the outset of the experiment.
This genomic technique is a powerful new addition to the devel-
oping science of proteomics†—the systematic cataloguing and
study of the proteins produced by the genes within a cell.* Sakari Joenväärä, Jukka Reivinen, Pia Kontturi and Hanna Tammio.

ber of patents for phones designed to reduce radiation exposures.
These patents have not been much of a secret (see MWN, N/D96
and S/O99), but Hilliard believes that they are indicative of the
manufacturers’ bad faith. “The patents speak for themselves. These
folks have the ability to protect consumers from being radiated
and they’re unwilling to spend a couple of bucks to do so. It’s
outrageous,” he told RCR Wireless News (June 4). The British
press, never shy to play up the latest news pointing to the health
dangers of mobile phones, quickly spread the word. MOBILE FIRMS
PATENT CANCER SHIELDS ran the headline on the front page of the
June 11 Times. The same day, the BBC quoted Nokia patent ap-
plications, filed in 1995 and 1998, which acknowledged that “un-
certainty” about phone safety was affecting the “speed of growth”
of the market. The companies sought to limit the PR damage.
Motorola’s patents “were not motivated by concerns about po-
tential health issues,” the company told the BBC. A Nokia spokes-
person explained to a British television audience that, “A third
of our employees are engaged in research and development and
it is a natural course of business that they file for patents.” Mean-
while, Hilliard is fighting a Motorola motion to move the Brower
case to federal court.

««  »»
Radiation from mobile phone towers is being blamed for a vari-
ety of health problems in a lawsuit filed in Indiana state court on
July 27. Attorney John Hamilton filed the complaint on behalf
of four families whose homes in South Bend are near three tow-
ers owned by local telecom companies. The familes claim that

the radiation has caused maladies ranging from sleep disturbances
and memory loss to “multiple tumors” and a miscarriage. In ad-
dition to monetary damages, they want one of the towers to be
removed and the radiation from the antennas to be reduced to
background levels on each of their properties. The families also
allege that the value of their homes has been diminished by “the
public’s growing concern” about possible health effects, and by
the towers’ unsightly appearance. Adverse impacts on property
values have been alleged—with support from tax assessors—
in litigation over phone towers in Illinois and Texas (see MWN,
M/A99).

««  »»
Stealth aircraft can be detected with mobile phone towers, claims
Roke Manor Research, a U.K. engineering firm in Romsey, west
of London. Signals transmitted by towers and reflected by the
flat undersides of the planes, which are invisible to conventional
radar, can be picked up with an antenna array and a laptop, all
from the back of a Land Rover. The location can be pinpointed
within 10 meters, according to the June 11 Daily Telegraph. The
U.S. military begs to differ. On July 2, Aviation Week, known for
its access to Pentagon sources, reported that “U.S. Air Force
specialists” predict the system would have a limited range and
be plagued with false alarms. And even if the technology could
perform as claimed, an official said, the Air Force could disable
such location detection systems with a directed-energy weapon
that produces a “squirt” of high-power microwaves from an air-
launched cruise missile. So don’t expect your hand-held phone
to work if the country goes to war.
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Latest Swedish Brain Tumor
Study Points to Long-Term Risk

The longer one uses a mobile phone, the greater the risk of
developing a brain tumor, according to the latest epidemiologi-
cal analysis by Drs. Lennart Hardell and Kjell Hansson Mild of
Örebro University in Sweden.

Hardell and Mild found a 26% increase in benign brain tu-
mors among those who had used an analog phone for more than
a year before diagnosis. The risk rose to 35% after five years and
to 77% after ten years. All these estimates are statistically sig-
nificant.

“The increasing risk with tumor induction period—or laten-
cy—and the number of hours of use are in agreement with carcin-
ogenesis,” Hardell told Microwave News. “These findings do
certainly strengthen the result.”

Mild agrees. “There is a consistency to our results,” he said
in an interview. Mild is also with the National Institute for Work-
ing Life in Umeå.

No increased risk was observed for hand-held digital phones.
But Hardell and Mild point out that these phones have not been
in use long enough for such risks to be ruled out. There was no
excess risk associated with cordless phones that have a power
output of 10mW.

Of the 2,561 cases of brain tumors identified in four regions
of Sweden, 540 had died and 35 were too sick to contact. Of the
1,617 patients included in the study, 88% of the cases and 91%
of the controls completed the 21-page questionnaire.

There was also an increased risk of malignant tumors, Hardell
said, but it was not significant. He pointed to a 40-60% split be-
tween malignant and benign brain tumors among the cases.

“We did not include the deceased because we did not think

Acoustic Neuromas and Cell
Phones: Differing Results

The new Swedish study by Hardell and Mild found more
than three times the expected number of acoustic neuromas,
benign tumors of the eighth cranial nerve—it connects the
brain to the inner ear.

But, soon afterwards, Dr. Joshua Muscat of the Ameri-
can Health Foundation in Valhalla, NY, announced that his
study did not show a greater risk of this.

In a paper presented at the annual meeting of the Society
for Epidemiologic Research in Toronto, June 13-16, Muscat
said that among users of cell phones for three years or more
the odds ratio for acoustic neuromas was 1.6, but with a
confidence interval (CI) that was far short of significance
(0.5-4.3). For those who had used mobile phones for less
than three years, the risk was lower than expected.

“There is no real association with short-term exposures,”
Muscat told Microwave News. He said that he will soon sub-
mit these results for publication. Muscat’s findings for brain
tumors, which are part of the same cell phone study, were
published in the Journal of the American Medical Associa-
tion last December (see MWN, J/F01).

Hardell and Mild’s odds ratio for acoustic neuromas is
3.27 (CI=1.67-6.43)—it increases to 3.50 (CI=0.73-16.9)
for those who used a phone for ten years or more prior to
diagnosis.

Mild noted that the first sign of an acoustic neuroma is
hearing loss or tinnitus and that, “We found an excess of hear-
ing loss in our study of subjective symptoms among mobile
phone users” (see MWN, M/J98 and J/A00).

And Muscat pointed out that in his study the acoustic
neuromas occurred more often on the side opposite the one
used for the phone. But, he explained, this may be because
hearing loss prompted moving the phone to the other ear.

the relatives could give us good answers on the use of phones,”
Mild said, adding that they might analyze the data on those who
had died in a separate, follow-up study.

This is the third mobile phone paper by Hardell and Mild and
the first to point to a general increased incidence of brain tu-
mors. Previously, they had shown that there is a greater chance
of developing a tumor on the side of the head the phone was used
(see MWN, M/J99 and M/J00).

The new study once again supports the hypothesis that there
is a greater chance of developing a tumor on the side of the head
where the phone is used. The risk is two-and-a-half times that
of controls, a statistically significant increase. This is approxi-
mately the same level of risk as reported by the Örebro team last
year.

The new study covers brain tumors that were diagnosed be-
tween 1997 and June 30, 2000. The earlier papers investigated
tumors reported between 1994 and 1996.

Mild said that the new results, which he and Hardell first pre-
sented at a mobile phone conference in London on June 6, have
been submitted to the Lancet.

“A lot of the past controversies will be put to rest using these
new genetic techniques,” commented Dr. Jerry Phillips, a staff
biologist at the Biological Sciences Curriculum Study in Colo-
rado Springs, CO. Phillips’s own studies on gene expression,
carried out in Dr. Ross Adey’s lab in Loma Linda, CA, were part
of the ongoing debate on the effects of power-frequency EMFs.

The most contentious of these EMF disputes concerned the
work of Drs. Reba Goodman of Columbia University and Ann
Henderson of Hunter College, both in New York City, which was
challenged by Dr. Jeffrey Saffer of the Battelle labs in Richland,
WA, and Adam Lacy-Hulbert of the U.K.’s University of Cam-
bridge (see MWN, J/A94, J/F95 and M/J95). Both sides main-
tained their positions and the issue remains unresolved.

Now the U.K.’s EMF Biological Research Trust may break
the deadlock. Last spring the trust, which is funded by the Na-
tional Grid, requested proposals to use proteomics to shed light
on possible mechanisms of interaction (see Nature, March 1).

In late July, Dr. John Male, the administrator of the trust in
South Croydon, south of London, said that no funding decisions
had yet been made.

†To learn more, see The Promise of Proteomics: Leading the Way to 21st Cen-
tury Medicine, published earlier this year by the New York Academy of Sci-
ences. A copy can be downloaded from <www.nyas.org>.
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Germany Eyes Precautionary
RF/MW Limits for Cell Towers

Germany may soon follow Italy and Switzerland in adopting
strict exposure limits for radiation from mobile phone base sta-
tions. The Green Party wing of the federal government wants
tighter standards but is facing resistance from the wireless in-
dustry and radiation control officials.

“We want a change in philosophy—namely, to establish the
precautionary principle in the area of EMFs,” said Simone Probst,
a deputy environment minister and Green Party member, at a June
21 conference on mobile phones and health. This change, Probst
continued, entails keeping emissions from towers “as low as pos-
sible” in places where people spend time, supporting more re-
search on health effects (see box at right) and making informa-
tion on phone SARs more available to the public.

On July 1, the Federal Environment Ministry issued a press
release confirming that it is “currently considering whether to
adopt precautionary limits to supplement the existing guidelines,”
possibly based on the current Swiss standard. But the ministry
stressed that, “Deliberations have not yet ended, decisions have
not been made.”

The wireless industry is already on record as opposing more
stringent standards. Precautionary limits below those now in force
are “not supported by science,” contended T-Mobil, a Darmstadt-
based wireless carrier that was formerly part of Deutsche Tele-
kom, in a statement released in May (see MWN, M/J01).

The ministry noted that the Radiation Protection Commis-
sion (known by its German acronym, SSK), an expert panel that
advises the government, will offer its own recommendations.
The SSK’s principal expert on non-ionizing radiation is Dr. Jürgen
Bernhardt, who is also the current vice chair and a past chair of
ICNIRP. Bernhardt declined a request for comment from Mi-
crowave News, but he is likely to oppose any change that would
undermine the existing limits, which are based on ICNIRP’s
guidelines (see MWN, S/O97).

Although the environment ministry has stated that its deci-
sion will be based “in part” on the SSK’s recommendations,
their relations have been strained. The commission’s chair, Dr.
Maria Blettner, an epidemiologist at the University of Bielefeld,
resigned in May because the ministry had ignored the SSK’s
advice, according to the newspaper Tageszeitung (June 11).

Some of Blettner’s work has concerned the question of mo-
bile phone safety (see MWN, N/D99), but according to the Tages-
zeitung (May 17) her break with the environment ministry was
primarily over its insistence that depleted-uranium munitions
used by NATO forces in the former Yugoslavia could pose a
major health hazard. Blettner declined to comment.

Other members of the SSK may be open to lower limits. One
panelist, Christian Küppers of the environmental advocacy group
Öko-Institut in Darmstadt, told Microwave News that stricter lim-
its based on the Swiss model “would be appropriate for Ger-
many.” But he noted that his group favors “protected areas”
around hospitals, kindergartens and schools (see also p.14).

Others want still tougher limits. In a report prepared for T-
Mobil, the Ecolog Institute in Hannover called for a 1µW/cm2

(2V/m) maximum exposure level, citing evidence of potentially
harmful effects at levels as low as 20µW/cm2 (8.7 V/m).

Switzerland’s precautionary limit for 900MHz radiation from
mobile phone towers is 4µW/cm2 (4V/m), more than 100 times
lower than ICNIRP (see MWN, J/F00). Similar rules for RF/
MW radiation have been adopted in Italy and in other parts of
Europe (see MWN, J/F00, J/A00 and S/O00).

The Social Democrats (in German, SPD), the dominant mem-
ber of the governing coalition, have long advocated minimizing
exposures to non-ionizing radiation and basing standards on the
precautionary principle (see MWN, S/O97).

If Germany should adopt stricter limits, it would mark a sea
change in policy. In 1999, Germany voted for a resolution of the
European Union Council of Ministers that endorsed the much
looser ICNIRP guidelines as the basis for harmonizing member
states’ limits (see MWN, J/A99).

The environment ministry has been working for some time
on revising the 1997 exposure ordinance, but it initially focused
on closing gaps and resolving ambiguities. To explain the new
openness to more sweeping changes, Probst cited “strong public
concerns” and “scientific uncertainties” created by research find-
ings of physiological and psychological effects from low-level
exposures.

The Greens’ support for precautionary measures is not lim-
ited to exposure limits. The environment ministry is also look-
ing for ways to make more information on phone users’ radia-
tion exposures available to the public.

Phone makers announced in May that, starting later this year,
they will include SAR information in the user instructions in-
side the box (see p.11). The environment ministry suggested that
a “low radiation” label for phones whose SARs do not exceed
25% of the 2.0 W/Kg ICNIRP limit would be more “consumer-
friendly.” A Nokia spokesperson said that labels would be “un-
fair,” according to the May 14 Stuttgarter Nachrichten.

Germany Set To Launch
Mobile Phone Research Effort
Germany will soon begin a three-to-four-year research

effort on mobile phone safety with a total cost of approxi-
mately 8.5 million euros (US$7.4 million).

“The federal government wants to intensify its research
activities because in the years ahead we will face great chal-
lenges in this area,” said Simone Probst, a senior environ-
mental official, at a conference hosted by the Federal Ra-
diation Protection Office in Salzgitter on June 21.

On June 13, the German cabinet increased the environ-
ment ministry’s budget for research on non-ionizing radia-
tion to 2.2 million euros (US$1.7 million) for 2002. A simi-
lar level of support is anticipated for each of the following
three years. The budget proposal now goes to the Bundestag,
Germany’s parliament, where approval is considered likely.

The radiation protection office will administer the pro-
gram with oversight by the environment ministry. The em-
phasis will be placed on mechanisms of interaction, epide-
miology and dosimetry, according to the ministry.

HIGHLIGHTS
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Coming in 2002: “Electromagnetic
Biology and Medicine”

Electro- and Magnetobiology is being revamped with a
new name, new editors and a new mission.

Beginning next year, the journal will be called Electro-
magnetic Biology and Medicine and will be edited by Drs.
Abe Liboff and Boris Pasche. The current editor, Dr. Stephen
Smith of the University of Kentucky, is retiring but will re-
main on the editorial board.

“There will be a new emphasis on electromedicine,” said
Liboff, an emeritus professor of physics at Oakland Univer-
sity in Rochester, MI. “We will publish more clinical stud-
ies and add clinicians to the editorial board.”

“We will strive to cover medical and clinical develop-
ments with scientific rigor,” Pasche said. “But we also want
to make the journal a center of lively discussion.”

Pasche, who has both an MD and a PhD, recently set up
a lab at the Northwestern University Medical School in Chi-
cago to do cancer research. For nearly 20 years, Pasche has
worked on the use of low levels of amplitude-modulated
27.12MHz radiation to treat insomnia and anxiety disor-
ders (see MWN, M/J96).

This is the third title for the journal, which was founded
by Dr. Andrew Marino of Louisiana State University Medi-
cal Center in 1982 as the Journal of Bioelectricity.

Marcel Dekker will continue to publish the journal. There
will be three issues in 2002 and four in 2003.

New Book: Using Mobile
Phones Like Russian Roulette

You pick up the phone, once, twice, ten times a day—or
only a few times a month. But each and every time you’re
gambling that “this time” won’t be the occasion when the ra-
diation causes irreparable damage to your brain. It only takes
a seemingly small trauma at a very small location to result in
tissue damage, DNA damage or chromosome mutations....

It is cellular telephone Russian roulette. Go ahead and make
the call. Do you feel lucky today?

These are the closing paragraphs of Robert Kane’s new book,
Cellular Telephone Russian Roulette: A Historical and Scien-
tific Perspective. Apart from this rather dramatic ending, most of
the 235-page book is a sober analysis of dosimetric and biologi-
cal issues related to mobile phones. There is also a detailed dis-
cussion of radiation exposure standards. In all, Kane includes
195 footnotes.

Kane is not a disinterested party. He is a former Motorola re-
search engineer who in December 1993 sued the company, alleg-
ing that he had developed a brain tumor from testing a prototype
cellular phone (see MWN, J/F94). The case continues today. Last
year, the case was dismissed by a Chicago court  (see MWN, J/A
00), but Kane’s lawyers at Barnow & Goldberg in Chicago will
soon file papers in their appeal.

Kane’s book is available for $12.95 from Vantage Press. To
order call: (800) 882-3273.

CENELEC Okays SAR Protocols;
IEEE, FCC Move Forward

Test protocols for measuring specific absorption rates (SARs)
from mobile phones have finally been completed in Europe and
will soon be finished in the U.S.

On July 3, the technical board of CENELEC  gave final ap-
proval for its SAR standards*—both the test method and the
2W/Kg limit originally specified when the European Council
of Ministers adopted the ICNIRP standard in 1999 (see MWN,
J/A99). The 19 member countries must now publicize the stan-
dards by September 1 and formally adopt them by March 1, 2002.

With this test standard in place, Ericsson, Motorola and Nokia
have announced that they will make SAR information more read-
ily available. For instance, Ericsson stated that all new phones
will have “easy-to-read and up-to-date SAR information in the
packaging” after October 1.

In the U.S., the IEEE SCC-34 subcommittee 2 on SAR mea-
surement techniques is on the verge of finishing its protocol.
“The previous draft was approved, but there were over 1,000
comments,” Howard Bassen of the FDA’s Center for Devices
and Radiological Health in Rockville, MD, told Microwave News.
“We’ve addressed the vast majority of the objections and I think
we should finalize it at our next meeting, in Ottawa.” A final bal-
lot will be completed before the subcommittee meets Septem-
ber 17-19, he said.

On June 29, the Federal Communications Commission (FCC)
issued its own interim measurement guidelines† for mobile phones.
The commission, which has been under intense pressure to adopt
an SAR test method to facilitate monitoring compliance with its
1.6W/Kg SAR limit, decided not to wait until the SCC-34 stan-
dard was completed.

“We do plan to use the SCC-34 standard when it is finalized,”
said Dr. Robert Cleveland of the FCC’s Office of Engineering
and Technology (OET) in Washington. But, he added, “It will
still take at least six months for the IEEE to approve the stan-
dard, and there is always the chance that will someone object.”

Until the FCC adopts the final SCC-34 standard, manufac-
turers are being advised to use the interim test method. “For stan-
dard equipment, we recommend applicants follow the new proce-
dures to expedite the approval process,” Kwok Chan of the FCC
OET told Microwave News. Otherwise, he said, they will be eval-
uated on a case-by-case basis, which will take more time.

The CENELEC and IEEE SCC-34 test protocols are es-
sentially the same, with only a few differences. Dr. C.K. Chou of
Motorola in Plantation, FL, explained that a working group, with
members from both committees, harmonized the two standards.

* CENELEC is the European Committee for Electrotechnical Standardization.
It is composed of the 15 member states of the European Union, as well as the
Czech Republic, Iceland, Norway and Switzerland. There are two standards:
EN50360 and EN50361. EN50360 specifies the ICNIRP SAR limit of 2W/Kg
averaged over 10g; and EN50361 defines the measurement method. CENELEC
standards can be ordered from the secretariat in Brussels at (32+2) 519-6871,
Fax: (32+2) 519-6919 or from <www.cenelec.org>.
† The test method is in Supplement C of the FCC’s OET Bulletin 65, which is
on the Web as a pdf file at <www.fcc.gov/oet>.
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FROM THE FIELD
Hot New Papers

V. Keetley et al., “Neuropsychological Sequelae of 50Hz Magnetic Fields,”
International Journal of Radiation Biology, 77, pp.735-742, June 2001.

“The effects of occupational levels of [28µT (280mG) circularly po-
larized] 50Hz magnetic fields on cognitive function were studied on
30 human volunteers....Subjects sat at a desk within the coils where they
undertook a series of verbal and written tests of cognitive function. Af-
ter these tests were concluded (~30 min) subjects were either exposed
or sham-exposed to fields (double-blinded) for 50 min. A second set of
tests...was administered 20 min from the start of this period. Each sub-
ject returned after seven days to repeat the sequence, but with the oppo-
site field/sham status....In summary, the data are suggestive of detrimen-
tal effects on cognitive processes, particularly short-term learning and
executive functioning. However, larger sample sizes are required to
demonstrate statistically a more specific pattern of cognitive effects.”

Hrvoje Lalić, Andrica Lekić and Biserka Rados̆ević-Stas̆ić, “Comparison
of Chromosome Aberrations in Peripheral Blood Lymphocytes from People
Occupationally Exposed to Ionizing and Radiofrequency Radiation,” Acta
Medica Okayama, 55, pp.117-127, April 2001.

“The genotoxic effects of occupational exposure to ionizing and non-
ionizing radiation were investigated in 25 physicians and nurses work-
ing in hospitals and in 20 individuals working at radio-relay stations....
The data showed that total number of chromosome aberrations in peo-
ple exposed to ionizing and radiofrequency radiation...were almost
equally higher than those of non-irradiated subjects....Acentric frag-
ments comprised the most frequently seen type of aberration....A posi-
tive correlation between the total number of chromosome aberrations
and cumulative 6-years dosage was also found. The data emphasized
the dangerous effects of prolonged exposure to both types of radiation
and indicated that chromosomal aberration analysis should be obliga-
tory for individuals working at radio-relay stations....The findings in
this study are particularly interesting, because both groups of workers

were exposed to doses of ionizing and non-ionizing radiation that were
well below the accepted standards for exposure to radiation....[T]he ex-
aminees working in radio-relay stations were exposed to the power
and frequency of electromagnetic waves that usually did not exceed
the permitted values of 10W/m2. The analysis was made by blind as-

Phone Radiation and Cancer:
A Proposed Mechanism

Peter French, Ronald Penny, Jocelyn Laurence and David Mc-
Kenzie, “Mobile Phones, Heat Shock Proteins and Cancer,”
Differentiation, 67, pp.93-97, June 2001.

“[T]here is a testable mechanism by which mobile phone
exposure could lead to cancer, and that link is via the heat
shock response. Mobile phones emit RF energy at levels
which are demonstrably potentially capable of triggering the
heat shock response. Recurrent exposure through frequent
mobile phone use could lead to chronic expression of [heat
shock proteins] in the exposed brain tissue of regular mobile
phone users. Chronic overexpression of heat shock proteins
is reported to be associated with both induction and promo-
tion of cancer....It is therefore critical that the hypothesis that
RF energy at mobile phone-relevant SAR levels acts as a
cell stress on human brain cells and tissues is tested experi-
mentally as a potential mechanism for cancer development.
Such a mechanism provides a solid hypothesis for the ob-
served nonthermal effects of RF radiation on mammalian
cells, and would need to be considered in designing future
epidemiological studies.” (See also MWN, S/O00.)

Braune is now practicing medicine in Prien, not far from Munich.
Dr. Torsten Gailus of Deutsche Telekom in Darmstadt, a co-

author of the original Lancet report, told Microwave News that
he “fully agrees” with Braune’s new interpretation and conclu-
sions. Gailus added that he is now a project manager for network
technologies and no longer works on radiation health issues.

Even before the retraction, researchers at the Federal Insti-
tute for Occupational Safety and Health (FIOSH) in Berlin had
raised concerns that blood pressure monitors might be suscep-
tible to electromagnetic interference (EMI).

At a workshop held in Berlin last November, Dr. Peter
Ullsperger and FIOSH coworkers reported that mobile phone
radiation can “definitively alter” the measurement of blood pres-
sure by a Finapres monitor—the same instrument that was used
by Braune. Ullsperger noted that Braune’s experimental design
did not allow a 2-meter separation between the mobile phone
and the Finapres blood pressure monitor. (At a distance of 2 me-
ters, the radiation signal from the phone would be sufficiently
attenuated to make EMI very unlikely.)

Dr. Alan Preece of the U.K.’s University of Bristol, who at-

tended the Berlin workshop and who works on mobile phone
cognitive effects (see MWN, M/A99), said that he has found that
many types of medical equipment are susceptible to EMI. “Our
ultrasound monitor was badly upset by GSM radiation,” he said,
pointing out that analog signals pose much less of a problem.

Preece is not surprised by the withdrawal of the Braune re-
sults. “I was skeptical when I first read the study because of the
small sample size and the fact that the tests were not run blind,”
he said in an interview.

Meanwhile, a team working under Dr. Maila Hietanen at the
Finnish Institute of Occupational Health in Helsinki is investi-
gating whether 900 and 1800MHz mobile phone radiation can
affect the blood pressure and cardiac function of human volun-
teers. Tests on the first 20 of 60 planned subjects have been com-
pleted, according to the institute’s Anna-Maija Hämäläinen, but
the results are not yet available.

The proceedings of the Berlin workshop, Is Central Nervous
Information Processing Influenced by Electromagnetic Fields of
Mobile Phones?, will be published as a FIOSH report later this
year. For details, check FIOSH’s Web site, <www.baua.de>.

Cell Phone Blood Pressure Effect Withdrawn; EMI Concerns Raised  (continued from p.1)



13MICROWAVE NEWS  July/August 2001

sessment of exposure....However, it should be noted that the present
study was conducted on a small sample of examinees and in order to be
verified, would need to be replicated, in particular as regards the effect
of radiofrequency radiation.” (Full text available at: <www.lib.okayama-
u.ac.jp/www/acta/acatcontents55_2.htm>.)

Ingrid Nordenson, Kjell Hansson Mild et al., “Chromosomal Aberrations
in Peripheral Lymphocytes of Train Engine Drivers,” Bioelectromagnet-
ics, 22, pp.306-315, July 2001.

“A pilot study of 18 engine drivers indicated a significant difference in
the frequency of cells with chromosomal aberrations (gaps included or
excluded) in comparison with seven concurrent referents (train dis-
patchers) and a control group of 16 office workers. The engine drivers
had about four times higher frequency of cells with chromosome-type
aberrations (excluding gaps) than the office workers (p<0.01) and the
dispatchers (p<0.05)....In a follow-up study, another 30 engine drivers
showed an increase (p<0.05) in the frequency of cells with chromo-
some-type aberrations (gaps excluded) as compared with 30 referent
policemen....[T]he results of the two studies support the hypothesis that
exposure to MF at mean intensities of 2-15 µT [20-150 mG] can in-
duce chromosomal damage.” (See also MWN, J/F85, S/O88 and J/A96.)

Pascale Fabbro-Peray, Jean-Pierre Daures and Jean-François Rossi, “En-
vironmental Risk Factors for Non-Hodgkin’s Lymphoma [NHL]: A Popu-
lation-Based Case-Control Study in Languedoc-Roussillon, France,” Can-
cer Causes and Control, 12, pp.201-212, April 2001.

“The following factors were independently and significantly related to
NHL as a result of the multivariate analysis: a previous hematopoietic
malignancy (ORa=11.5, 95% CI 2.4-55.4), a history of hives (ORa=1.7,

Meeting Notes
Thermoregulation Workshops
Dr. Joe Elder is helping organize a Temperature Workshop for
the WHO EMF project to be held in Geneva, October 16-17.
Elder, who recently retired from the EPA and joined Motorola’s
research labs in Plantation, FL, as director of biological research,
told Microwave News that a small number of biologists will be
invited to help define temperature limits for cells, tissues and
organs. “These limits are not necessarily RF-induced,” he said.
One of the objectives will be to produce a WHO report. Dr.
Eleanor Adair of Brooks Air Force Base in San Antonio is put-
ting together a second workshop on thermal regulation, which
will address RF/MW effects. Members of both ICNIRP and
IEEE SCC-28 will attend, she said. That meeting will be held
next spring, but other details including title and date have yet to
be finalized.

EBEA Meeting in Helsinki
The European Bioelectromagnetics Association (EBEA) is set
to meet in Helsinki, September 6-8. The preliminary scientific
program is at <www.occuphealth.fi/e/project/ebea2001>.

Radio Vatican, EMFs & Mobile Phones
On September 4, Italian researchers will present the latest epi-
demiological results of a study on childhood leukemia rates near
the Radio Vatican antennas in Cesano outside Rome at the 13th
Conference of the International Society for Environmental Epi-

demiology (ISEE2001). The meeting will be held in Garmisch-
Partenkirchen, which is an hour south of Munich. The same
day, Dr. Anders Ahlbom will review the EMF–cancer associa-
tion and WHO’s Dr. Michael Repacholi will discuss the role of
transients in the development of childhood leukemia. That af-
ternoon, Dr. Raymond Neutra will chair a session on the results
of the California EMF Program (see p.5) titled “The Marriage
of Epidemiology and Decision Analysis.” In a planned poster
presentation,  Drs. Andreas Stang and Karl-Heinz Jöckel of the
University of Essen will give advice on how to deal with the
media on a “sensational topic” like the health effects of mobile
phones. One tip: “Become immune to unqualified critics, espe-
cially from people who have never read the publication.” In Jan-
uary, they published a paper on the possible link between mo-
bile phones and eye cancer (see MWN, J/F01). A copy of the
program and abstracts of the papers are available at the confer-
ence’s Web site: <www.gsf.de/epi/gap2001/ISEE>. The ab-
stracts are also in the July issue of Epidemiology. For more in-
formation about the meeting, call: (49+89) 5482340 or fax: (49+
89) 54823444.

Olden in Australia
Dr. Kenneth Olden, the director of the U.S. NIEHS, was the
special guest speaker at a July 6 workshop sponsored by the
Electricity Supply Association of Australia (ESAA) in Mel-
bourne. Olden reviewed the EMF RAPID program and his re-
port to Congress (see MWN, J/A99).

95% CI 1.2-2.2), benzene exposure >810 days (ORa=4.6, 95% CI 1.1-
19.2), daily welding (ORa=2.5, 95% CI 1.2-5.0) and activity of radio
operator (ORa=3.1, 95% CI 1.4-6.6)....Younger age at onset was also
associated with an increased risk of NHL. On the other hand, duration
of exposure showed a paradoxical and unexplained protective effect....
The odds ratio associated with [radio operator activity] remained in-
creased after adjustment for all other factors. As with welding, younger
age at onset increased the risk, while duration of exposure decreased
the risk....The paradoxical protective effect of duration of exposure for
these two factors could be explained by measures taken in the French
industry. Indeed, the mobility of workers is encouraged when their oc-
cupations appear to pose a high risk to their health; and welding is
considered a high risk activity for the eyes.”

P. Boscolo et al., “Effects of Electromagnetic Fields Produced by Radiotele-
vision Broadcasting Stations on the Immune System of Women,” Science
of the Total Environment, 273, pp.1-10, June 12, 2001.

“The object of this study was to investigate the immune system of 19
women with a mean age of 35 years, for at least two years (mean=13
years) exposed to EMFs induced by radiotelevision broadcasting sta-
tions in their residential area. In September 1999, the EMFs (with range
500kHz-3GHz) in the balconies of the homes of the women were (mean
± S.D.) 4.3±1.4V/m. 47 women of similar age, smoking habits and
atopy composed the control group, with a nearby resident EMF expo-
sure of <1.8V/m....We may conclude that exposure to EMFs induces a
modification of immune parameters in humans. EMF exposure inhib-
its a Th1-like cytotoxic immune response without a dose-response ef-
fect, while the enhancement of a Th2-like immune response is not dem-
onstrated. ”
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Across the Spectrum
FROM THE FIELD

1996 1997   1998  1999     2000 2001*

$100,000

Funds Received by the WHO EMF Project

$200,000

$300,000

$400,000

Source: WHO International EMF Project * Through May 7

Total 1996 to date*:
$1,436,500

(in U.S. dollars)

242K
269K

386K

299K

215K

25K

“Everyone likes power, but no one likes power generation or delivery.”
—Spencer Abraham, U.S. Secretary of Energy, at the Edison Electric

Institute’s annual meeting, on June 5 in New Orleans, quoted by
Kathleen Davis, “Gridlock: America’s Regional Transmission Structures

Scout for Solutions,” Electric Light & Power, p.18, July 2001

49% 49%
64% 57%

Each Singing from a Different Song Book

 cited in one report only
 also cited in 1-2 other reports
 cited in all four reports

36%
22%

14% 15% 15% 16%

Ecolog Öko Silny

I believe, in the ultimate analysis, that it is hubris to think that no phe-
nomenon is valid unless we understand its mechanism of action.

—Dr. T.V. Rajan, chairman, department of pathology, University of
Connecticut Health Center, Farmington, noting that digitalis was used

for 200 years to treat cardiac problems without any idea of the
mechanism of action, and that “billions of human doses” of

diethylcarbamazaine have been dispensed to treat lymphatic diseases
over the last 50 years even though “we have absolutely no idea how the

drug works,” in a commentary, “The Myth of Mechanism,”
The Scientist, p.6, June 25, 2001, also available at

<www.the-scientist.com/yr2001/jun/comm_010625.html>

“Physicists in particular have lost a lot of clout, and they’ve even lost a
lot of esteem in the public eye, and I think that’s reflected in the fact
that they’re now being more ignored in their advice.”

—Dr. David Cassidy, science historian, Hofstra University, Hempstead,
NY, quoted by James Glanz, “Sure, It’s Rocket Science, But Who Needs

Scientists?” New York Times, Week in Review, p.1, June 17, 2001

“The law is very clear. The health factor is not something that a zoning
board in New Jersey has jurisdiction over. But we all recognize that the
government has done studies and set standards in the past that have
come back to haunt us. So that perception of there being a health risk
lurking out there makes people uncomfortable, uneasy, and therefore
not as prone to purchasing a home and spending the same amount of
money they would if the tower wasn’t there.”

—Bruce Whitaker, lawyer, Ramsey, NJ, who represents homeowners
fighting a proposed Verizon and AT&T cellular tower in nearby Ho Ho
Kus, quoted by George James, “The Gift of Gab Comes at a Cost—As

Cell Phone Use Grows, So Do Battles Over Towers,”
New York Times, New Jersey, p.10, June 24, 2001

“We understand the technology to a certain extent, but not 100%.”
—Statement of Sony, quoted by Alexandra Harney and Christopher

Brown-Humes, “Sony’s Handset Gremlins Spell Trouble for Ericsson
Alliance: A String of Recalls Has Hit the Japanese Giant’s

Reputation and Shares,” Financial Times (U.K.),
p.21, July 11, 2001 (see p.18 and MWN, J/F99)

“Dangerous? Yes, I definitely think it’s dangerous. Could you hold
on? I have another call.”

—Frank Bruno, in his car, Long Island, NY, on using a
mobile phone while driving, quoted by Michael Powell,

“NY to Motorists: Put the Phone Down and Drive, Buddy,”
Washington Post, p.A3, June 29, 2001

Michael Persinger, a professor of neuroscience at Laurentian Uni-
versity in Sudbury, Ontario, has been conducting experiments that
fit a set of magnets to a helmet-like device. Persinger runs what
amounts to a weak electromagnetic signal around the skulls of vol-
unteers. Four in five people, he said, report a “mystical experience,
the feeling that there is a sentient being or entity standing behind or
near” them. Some weep, some feel God has touched them, others
become frightened and talk of demons and evil spirits. “That’s in
the laboratory,” Persinger said. “They know they are in the labora-
tory. Can you imgine what would happen if that happened late at
night in a pew or mosque or synagogue?”

—Shankar Vedantam, “Tracing the Synapses of Our Spirituality,”
Washington Post, p.A1, June 17, 2001
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—Comparison of references to the scientific literature in reports
on mobile phone radiation and health completed last year by the

Ecolog Institute, Hannover; Dr. Roland Glaser, Humboldt
University, Berlin; the Öko-Institut, Darmstadt; and Dr. Jiri

Silny, University of Aachen. Adapted from an analysis prepared
by the Jülich Research Center for T-Mobil, a Darmstadt-based
wireless carrier which also commissioned the four reports. The

reports and the Jülich analysis, which was added to the Web on
July 5, 2001, are available in German at <www.fz-juelich.de/

mut/projekte/pro_emf.html> (see p.10; also MWN, M/J01)

38%
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“MICROWAVE NEWS” FLASHBACK

Years 20 Ago

• Breaking ranks with ANSI and NIOSH, the EPA considers adopt-
ing a frequency-independent RF/MW exposure standard in order
to simplify enforcement.
• The Electromagnetic Radiation Management Advisory Council
finds that former personnel at the U.S. embassy in Moscow can
anticipate no deleterious biological effects from MW exposures.

Years10 Ago

• Telephone line workers have higher mortality rates from leuke-
mia than other telephone company employees, report Dr. Genevieve
Matanoski and colleagues at the Johns Hopkins University public
health school in Baltimore.
• Dr. Gilbert Omenn, of the University of Washington, Seattle, the
chairman of the Electric Power Research Institute’s scientific advi-
sory panel, ranks the public health risks of EMFs as similar to those

associated with “eating peanut butter.”
•  Michelle and Ted Zuidema sue San Diego Gas & Electric, charg-
ing that EMFs caused their daughter to develop kidney cancer and
that the utility’s power lines lowered the value of their home.

Years 5Ago

• Exposure to electric fields is a potentially critical factor to under-
standing cancer risk, says Dr. Tony Miller of the University of To-
ronto after finding that utility workers exposed to high levels of mag-
netic and electric fields have 11 times the expected rate of leukemia.
• The FCC adopts final health and safety regulations for exposure
to RF/MW radiation similar to those recommended by the NCRP
ten years earlier, including a requirement that the SAR of all new
cell phones not exceed 1.6W/Kg.
• Taking a cue from fellow TV man Jon Palfreman, John Stossel
argues that people get much more radiation from moonlight than
power lines. Dr. Charles Polk calls the argument “propaganda.”

UPDATES
ITALY

A Guide...Italy has been a hotbed for concerns over non-ioniz-
ing radiation, as we have reported in our last two issues. Elletro-
smog, as it is called there, has prompted some of the strictest ex-
posure standards in Europe. Luca Ramacci and Giovanna Mingati
have written a detailed guide to the health and regulatory issues.
They cover ordinances and judicial decisions at both the national
and local levels. Inquinamento Elettromagnetico (Electromag-
netic Pollution), 255 pages, costs L.32,000 (approx. US$15.00)
from Sistemi Editoriali, based near Naples. (It is only available
in Italian.) To order, call (39+081) 8043920, Fax: (39+081)
8043851, or go to: <www. sistemieditoriali.it>.

MELATONIN
MRI Gives Up on Melatonin Hypothesis...Power-frequency
magnetic fields do not depress melatonin levels in humans. So
say Drs. Charles Graham and Mary Cook on retiring from the
Midwest Research Institute (MRI) in Kansas City, MO. For 20
years, Graham directed MRI’s EMF research lab, where volun-
teers were exposed under carefully controlled conditions to in-
vestigate possible impacts on behavior, cardiac function and, most
recently, on melatonin. He never saw a consistent melatonin ef-
fect, but he had long maintained that it would be premature to
dismiss the EMF–melatonin link (see MWN, M/A97, N/D99
and J/F00). Now, Graham has changed his mind. “We’ve looked
at both men and women across different age groups, field inten-
sities and exposure durations,” he told Microwave News in June.
“One would expect to see some hint of an effect, but we didn’t.”
In his final melatonin studies, Graham, working with Cook and
MRI’s Dr. Antonio Sastre, exposed volunteers to a circularly po-
larized 28.3µT (283mG) 60Hz field on one of two nights spent
at the lab. The field was switched on or off every hour, and dur-
ing the “on” hours it cycled on and off at 15-second intervals. As
a control, each volunteer spent the other night at the lab with

EMF levels no higher than 2mG. They found no EMF-related
changes in melatonin levels in hourly blood samples or in con-
centrations of the melatonin metabolite 6-OHMS in urine samples
taken the following morning. The findings for women aged 19-
35 years appear in the May issue of Environmental Health Per-
spectives (109, pp.501-507, 2001), while the results for older
women are in press at the Journal of Pineal Research. The issue
may be settled at MRI—which, in any case, has no money to
continue such research—but others are not yet ready to throw in
the towel. “While the experimental studies of acute exposure
have not shown a suppression, the observational studies in real-
world settings generally have,” Dr. Richard Stevens of the Uni-
versity of Connecticut, Farmington, told Microwave News.
(Stevens was the first to formulate the melatonin hypothesis link-
ing breast cancer to EMFs and/or light-at-night; see MWN, J/F
87.) One of these observational studies was carried out by Stevens
and Dr. Scott Davis of the Fred Hutchinson Cancer Research
Center in Seattle, who found melatonin suppression among wo-
men exposed to power line fields at home (see MWN, N/D97).
Their paper will soon appear in the American Journal of Epide-
miology. Dr. James Burch of Colorado State University, Ft.
Collins, who has himself reported melatonin suppression among
utility workers (see MWN, M/A97 and M/A00), sides with Ste-
vens. “Obviously, there’s a big difference between exposures in
a lab and in a real-world environment,” Burch said in an inter-
view. MRI’s Sastre countered that he and Graham and Cook are
well aware of such variations. “Could it be harmonics or tran-
sients? We cannot rule that out,” he told Microwave News. But
the MRI team argues that such possibilities are speculative and
points to the “inherent lack of control over potentially confound-
ing variables in field studies.” They contend that their findings
are “consistent with a growing body of evidence” indicating that
EMFs have “little or no effect” on melatonin. Sastre, who has
now assumed the helm at MRI’s EMF lab, is willing to live with
the remaining uncertainties. “It’s time to move on,” he said.
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PEOPLE
Dr. Asher Sheppard, a consultant based in Redlands, CA, is the
new president of the Bioelectromagnetics Society (BEMS). Dr.
Frank Prato, of the University of Western Ontario in London,
Canada, will take over from Sheppard at next year’s BEMS meet-
ing, which will be held in Quebec City, Canada, June 23-27. Drs.
Stefan Engstrom, Leeka Kheifets, Joseph Roti Roti, James
Ryaby and Shoogo Ueno have been elected to the BEMS board
of directors....Dr. Laurent Bontoux has moved to the Director-
ate of Science Strategy of the European Commission’s Joint Re-
search Center in Brussels. Previously he was with DGXII on
Science, Research and Development. Callum Searle of DG Re-
search will now be monitoring the EC mobile phone studies...On
July 13, Ron Petersen accepted a buyout offer and retired from
Lucent Technologies-Bell Labs in Murray Hill, NJ. He will con-
tinue to work with numerous standards groups: Petersen is vice
president for non-ionizing radiation at the NCRP, chairs IEEE
SCC-34 on Electromagnetic Energy Product Performance Safety
and is the executive secretary of IEEE SCC-28, the International
Committee on Electromagnetic Safety. Paul Testagrossa and Al-
ice Fahy-Elwood remain members of Lucent’s RF/MW group.
...Professor Veli Santomaa, a principal scientist at Nokia’s re-
search center in Helsinki, is retiring on September 1. He has been
at Nokia, the world’s leading manufacturer of mobile phones, for
seven years....Dr. Gene Sobel has left the West Coast to become
the director of statistics for the NCI gynecologic oncology group
at the Roswell Park Cancer Institute in Buffalo, NY....A team led
by Dr. James Burch of Colorado State University in Ft. Collins
has won the Adolph Kammer Merit in Authorship Award from
the American College of Occupational and Environmental Medi-
cine (ACOEM) for a paper on the importance of polarization in
suppressing melatonin levels in electric utility workers. The award
recognizes the most outstanding paper published in ACOEM’s
Journal of Occupational and Environmental Medicine. The pa-
per was the subject of a cover story in Microwave News last year
(see MWN, M/A00; see also p.15)....Dr. René de Seze has moved
from the University of Montpellier in Nimes to the National Insti-
tute for the Industrial Environment and Hazards (INERIS) in Ver-
neuil-en-Halatte, which is north of Paris. De Seze has also recent-
ly been appointed an associate editor of Bioelectromagnetics....
Dr. Dean Astumian has joined the physics department at the
University of Maine, Orono. Previously, he was at the Univer-
sity of Chicago. Astumian’s article “Making Molecules into Mo-
tors” appears in the July issue of Scientific American....In our last
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UPDATES
NEUROSTIMULATORS

Diathermy Alert...Medtronic has issued a safety alert to warn
users of its neurostimulation devices that they risk “severe in-
jury or death” if they are treated with shortwave, microwave or
ultrasound diathermy. Energy from the diathermy unit can be trans-
ferred to the neurostimulator and cause extensive tissue damage.
In its May 18 alert, Medtronic cites two cases of patients with im-
planted deep brain stimulator systems who received shortwave
diathermy therapy and suffered severe brain damage. Both be-
came comatose. The alert is at <www.medtronic.com/neuro/
diathermy_alert /alert_patients.html>.
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STANDARDS
New Chair at SCC-28...Dr. John Osepchuk is retiring as the
chair of IEEE SCC-28, the International Committee on Electro-
magnetic Safety, on September 1. Dr. Eleanor Adair of Brooks
AFB, presently the cochair, will take over from Osepchuk. Ron
Petersen will continue as executive secretary (see p.16). Osepchuk
said that he will be an ex officio member of the SCC-28 Execu-
tive Committee. Meanwhile, Dr. John D’Andrea of the Naval
Health Research Center at Brooks AFB, the cochair of subcommit-
tee 4 on safety standards for human exposures, said that he ex-
pects to have a complete draft of the revised ANSI/IEEE RF/
MW exposure standard by the late fall.

VIDEOS
StrayVoltage...Stetzer Electric has produced a video that pre-
sents the concerns of Wisconsin farmers over stray voltage. The
20-minute video, Beyond Coincidence: The Perils of Electrical
Pollution, details what has happened to a number of farm fami-
lies and their cattle. A copy of the video tape is available for
$12.00 (including shipping) from Stetzer Electric Inc., 520 West
Broadway, PO Box 25, Blair, WI 54616, (608) 989-2571, Fax:
(608) 989-2570, Web: <www.stetzerelectric.com>.

NRPB on Mobile Phones...The U.K.’s National Radiological
Protection Board has produced a 30-minute video, Mobile Tele-
phony and Health, on the current state of knowledge on the pos-
sible impacts of phones and towers. A copy is available for £6.00
from: Information Services, NRPB, Chilton, Didcot, Oxon OX11
0RQ, U.K., or by phone from Jane True at (44+1235) 822742.

issue we reported that Dr. Gerri Lee, formerly with the Califor-
nia EMF program (see p.5 and p.18), was now working for Hoff-
man-LaRoche. She has recently joined AstraZeneca, a large drug
company, as a senior epidemiologist. She will be dividing her
time between the two coasts....Dr. David Erwin, 55, died of
can-cer on June 1. His career at Brooks Air Force Base (AFB) in
San Antonio began in 1977. He worked on microwave health
effects for 15 years. At the time of his death, he was the Director
of the Air Force Institute for Environment, Safety and Occupa-
tional Health Risk Analysis.

THE NETHERLANDS
Health Council: New Report, Same Advice...The Health Coun-
cil of the Netherlands concludes that power-frequency EMFs are
“not likely” to cause childhood leukemia—even though pooled
data analyses led by Drs. Anders Ahlbom and Sander Greenland
show a “consistent association” (see p.2). In its first annual up-
date on EMFs and RF/MW radiation, a 12-member panel chaired
by Dr. Eric Roubos of the University of Nijmegen reviews those
studies that have appeared since last year, when the council is-
sued two detailed reports that discounted health risks from EMFs
and GSM radiation (see MWN, M/J00 and N/D00). The panel
states that it finds no reason to alter its earlier conclusions. The
full text of Electromagnetic Fields: Annual Update 2001 is avail-
able in Dutch and English at <www.gr.nl>.
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CLASSIFIEDS UPDATES

◆ In our last issue, we highlighted the new epidemiological study
on EMF-induced spontaneous abortions by Dr. De-Kun Li of
Kaiser Permanente, which will appear in the November issue of
Epidemiology. Li also wrote a summary of his results for the Cal-
ifornia Department of Health and it is available now in Appen-
dix 6 of the draft report of the EMF Program (see p.5). Appendix
5 is Dr. Gerri Lee’s companion miscarriage study. Go to: <www.
dhs.ca.gov/ehib/emf/RiskEvaluation/riskeval.html>.
◆Dr. Gerard Hyland’s 40-page report for the European Parlia-
ment, The Physiological and Environmental Effects of Non-Ion-
izing Electromagnetic Radiation, can be downloaded from the
Web site of Caroline Lucas, a Green Party member of the parlia-
ment from the U.K. Go to: <www.carolinelucasmep.org.uk/news/
mobilemasts_11072001.asp>.
◆The July issue of Epidemiology (pp.472-473) has a spirited
exchange on the pooled analysis of childhood leukemia data by
UCLA’s Dr. Sander Greenland and coworkers (see p.2 and MWN,
S/O99). Kent Jaffa of PacifiCorp in Salt Lake City, UT, writes
that the study is “unreliable” because of problems with pooling
methods. The Greenland team counters that Jaffa’s arguments
are based on “errors of logic, statistics and fact.”
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U.K. Panel: TETRA Mobile Radio Safe
It is “unlikely” that radiation from digital mobile radios used

by public safety services poses any special health risks, accord-
ing to a report prepared for the U.K.’s National Radiological Pro-
tection Board (NRPB).

The board’s Advisory Group on Non-Ionizing Radiation,
chaired by Sir Richard Doll, issued its findings on the terrestrial
trunked radio, or TETRA, system on July 31.

The radios have a power output of up to 3W, operating at
400MHz, pulse modulated at 17.6Hz. The review was prompted
by last year’s Stewart commission report (see MWN, M/J00),
which flagged 16Hz as a potentially troublesome modulation
frequency, based on evidence of effects on calcium ions.

The Doll panel reached a different conclusion. Calcium ion
effects are “much disputed,” its report states, adding that “no as-
sociated health risk has been identified.” The panel calls for new
studies to resolve the issue.

While acknowledging that experimental data on users’ radia-
tion exposures are “very limited,” Doll’s group predicts that SARs
from TETRA handsets will not exceed 10W/Kg—the limit speci-
fied by the NRPB for all users of mobile phones and by ICNIRP
for occupational exposures only.

Alasdair Philips, a consultant based near Cambridge, lam-
basted the Doll panel’s conclusions. “They basically still think
of people as dead slabs of meat with a cooling system,” he told
the BBC (July 31).

The full text of the 40-page report is at <www. nrpb.org.uk>.

As We Go To Press

◆ On July 4, Sony pulled 560,000 mobile phones off the Japa-
nese market because a design flaw caused the battery to over-
heat. The company put the cost of the recall at ¥12 billion, or
$97 million. In 1998, Sony recalled 60,000 phones that could ex-
ceed FCC exposure guidelines (see MWN, J/F99). (See also p.14.)
◆Richard Capriola of Weinstock & Scavo in Atlanta filed a class-
action lawsuit in Georgia state court on June 8 to ensure that ev-
ery mobile phone comes with a hands-free kit. The Atlanta firm
is working with Peter Angelos’s legal team (see MWN, M/J01).
◆ On June 15, Australia’s National Health and Medical Research
Council (NHMRC) announced its latest grant for research on
mobile phone safety: A$300,000 (US$155,000) to Dr. Kathy Rose
of the University of Sydney for a two-year study on vision and
hearing effects. In Adelaide, exposures have been completed and
tumors are being tallied in the NHMRC-funded repeat of the
Repacholi mouse study, according to the July 25 Advertiser (see
MWN, M/J97 and M/A01).
◆ At any given daytime moment during the week, about 500,000
drivers of passenger cars are talking on hand-held cell phones,
according to a survey by the National Highway Traffic Safety
Administration, released on July 23.
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‘EMFs Are Possible Carcinogens’
Is Not News—Or Is It?

IARC is the most influential authority on what may cause
cancer. So it was surprising that, when its EMF panel classified
power-frequency fields as possible carcinogens (see p.1), a lot
of journalists chose to look the other way.

A search of the English-language press turned up just one
news article, in Australia’s Canberra Times. Some European pa-
pers—for example, France’s Le Figaro and Sweden’s Svenska
Dagbladet—ran short items. In the U.S., there was only silence.

What are we to make of this utter lack of interest? Could it be
that the general and scientific press have a double standard when
it comes to covering EMFs?

Two of the IARC panelists, Dr. Nick Day of the U.K. and Dr.
Elizabeth Hatch of the U.S., had previously released their own
epidemiological studies, both of which were widely reported as
showing no leukemia risk in children. Yet this summer in Lyon,
they agreed with the others that EMFs are possible carcinogens.

The New Scientist greeted Day’s 1999 study with an edito-
rial headlined IT’S OFFICIAL. POWER LINES DON’T GIVE CHILDREN
LEUKEMIA. When IARC issued its press release in June, the maga-
zine ignored it.

After Hatch’s and Dr. Martha Linet’s 1997 NCI study was
published, Science’s Gary Taubes suggested that it would be the
obituary for the EMF–cancer link. At press time, Science has
yet to announce the resurrection.

Clearly, the IARC decision is news—news that should not
be ignored. It’s time to clear the air of all the disinformation which

Keeping an Eye on the Usual Suspects
• It’s breathtaking to watch George Carlo rise like a phoenix.
Just when we thought he would fade away like his soon-to-be-
remaindered book, he’s back with money in his pocket. Or al-
most. If the judge approves the proposed settlement in the Busse
case, as appears likely (see p.6), Carlo will get a $250,000 bank-
roll to continue harassing the cell phone industry and a $150,000
insurance policy in case he should get into legal trouble again—
call it a get-out-of-jail-free card. To be sure, we think that the
industry needs more policing, but Carlo’s tactics are so self-serv-
ing that they have come close to undoing the safety debate. One
needs to look no further than the FDA–CTIA research project—
known as the CRADA to some, and as an international laugh-
ingstock to others—to see how Carlo has managed to maneuver
the FDA’s only health effort into doing the wrong studies for the
wrong reasons. Carlo’s latest opening came when his insurance
company decided that it had had enough and walked away leav-
ing $1,400,000 on the table. It didn’t take long for the Busse
lawyers and Carlo to work out a 70-30 split and for the settle-
ment papers to be signed. Unless the complaints get a lot louder,
the checks will soon be in the mail.

• Bob Park’s most recent (July 13 & 27) ravings about EMFs in

his weekly What’s New e-mail letter sound as if they were dic-
tated from the post-surgery recovery room. They may well have
been. Last summer a tree fell on Park while he was jogging, ne-
cessitating a series of major operations. If the tree was a mes-
sage from above to give his biases a rest, Park didn’t get it. His
columns are embarrassing to read: The facts are garbled, out-of-
date and/or just plain wrong. When the errors are pointed out,
he looks the other way. It’s time for the leaders of the American
Physical Society to take responsibility for Park, their chief lob-
byist, and put him out to pasture, where he can froth at the mouth
in private.

has been circulated over the years. It’s time to acknowledge that
EMFs do pose possible health risks and to find out how great
those risks actually are.

BEMS Needs a New Compass
The Bioelectromagnetics Society (BEMS) is in danger of

fading into oblivion.
The June annual meeting was a depressing affair. Attendance

was down 25% from last year. The long rows of blank poster
boards were an ever-present reminder of those who canceled
their trips to St. Paul. Who can blame them? Walking the deserted
streets near the hotel, one felt the entire local population had
decided that they too would rather be somewhere else.

The few interesting papers were all from Europe. Not too
surprising, given that there is no money for research in the U.S.
Sessions were padded with tutorials and reviews of old contro-
versies.  All in all, it was a pretty stale affair.

 If BEMS wants to survive it will have to reinvent itself.
Hazard research must continue, but the society should also em-
brace those working on electromedicine. One reason BEMS has
kept its distance from this promising field is that some fear that
it would be a tacit recognition of more complex—read politi-
cally unacceptable—effects.

BEMS has money in the bank to see it through hard times.
Those times are here now and the society must invest in its future.

And at the very least, given that annual meetings are big
moneymakers, they should be held in places that people might
actually want to visit.
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California EMF Program To Issue
Strongest Health Warning Yet
But Final Report Offers No Policy Advice

After spending more than $7 million over the last eight years, the Califor-
nia Department of Health Services (DHS) will soon issue the strongest warn-
ing to date on the potential health risks from exposure to power-frequency
electromagnetic fields (EMFs).

Drs. Raymond Neutra, Vincent DelPizzo and Geraldine Lee, who wrote
the report, conclude that they “are inclined to believe” that EMFs are a cause
of childhood leukemia, adult brain cancer, amyotrophic lateral sclerosis (ALS)
and miscarriages. (See p.4 for their general conclusions.)

The final report of the EMF Program, which runs more than 500 pages
including appendices, has not yet been released, but Microwave News has
obtained a copy. It “is slowly working its way through the bureaucracy,” said
Neutra of the DHS, who led the program. He expects to submit it to the Cali-
fornia Public Utilities Commission (PUC) “at the end of the summer.”

“We lowered a few of the risk estimates, but overall the conclusions in the
final report are very similar to those in the draft,” said DelPizzo, who served
as research director of the EMF program before retiring recently to Reno, NV.

The report does not include recommendations on how to protect against
any of the identified health risks.

Germany Promotes Low-SAR Phones,
Endorses Precautionary Approach

The German government is promoting low-radiation mobile phones. A
phone with a specific absorption rate (SAR) of 0.6W/Kg or less, averaged
over 10g, can now be labeled as an environmentally friendly product.

This new SAR guideline is the strictest in the world—more than three
times tougher than the one recommended by the International Commission
on Non-Ionizing Radiation Protection (ICNIRP).

The introduction of a “Blue Angel” label (see illustration on p.8) is “a pos-
itive step for [the phone] industry and the consumer,” the Federal Environment
Ministry stated on June 14. The label is designed to help those who “have
questions about possible health hazards from mobile phone radiation but do
not want to do without such devices,” the ministry explained.

The Federal Radiation Protection Office has also endorsed the new label.
“Our goal is to minimize possible risks through precautionary policies,” said
Wolfram König, the head of the radiation office.

The new initiative will serve as an incentive for manufacturers to consider
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mental Health Perspectives (see MWN, S/O00).
The new work “seems to go a long way to resolving the dif-

ferences,” Anderson said after Fedrowitz’s presentation in Que-
bec. “It supports my and Wolfgang’s suspicions about what was
going on,” he said in a later interview.

The lack of animal data to support the epidemiological evi-
dence has cast doubt on the EMF–cancer link. “It would have
been nice to have these results during the IARC deliberations,”
Anderson said, prompting Dr. Bernard Veyret of the University
of Bordeaux to comment publicly, “This was a key element in
the IARC decision.”

Both Anderson and Veyret were members of the International
Agency for Research on Cancer (IARC)
panel that last summer unanimously con-
cluded that EMFs are possible human
carcinogens, largely based on epidemio-
logical evidence (see MWN, J/A01). The
panel might have classified EMFs as a
“probable” or “known” human carcino-
gen with supporting animal data.

Löscher told Microwave News that
he is now planning to repeat the DMBA
breast cancer study using the same sub-
strain of Sprague-Dawley rats used by
Battelle.

More support for the significance of
genetic makeup comes from a set of cellular experiments carried
out by Dr. Anna Wobus’s group at the Institute for Plant Genet-
ics and Agricultural Research in Gatersleben, Germany.

Wobus’s group found that 50Hz fields caused changes in the
expression of a number of different genes, Dr. Franz Adlkofer of
the VERUM Foundation in Munich said at the BEMS meeting.
“The genetic background may determine whether or not stem
cells respond to ELF EMFs,” he said. Wobus is part of the EC’s
REFLEX research group, which is coordinated by Adlkofer.

Adlkofer has previously reported that Wobus has found that
RF/MW radiation at an SAR of 1.5W/Kg could affect a number
of different genes—but only in those cells that were p53 defi-
cient (see MWN, N/D01). Wild type cells did not respond, how-
ever. He calls the p53 tumor suppressor gene “the guardian of
the genome.”

More generally, these two new sets of German findings may
finally explain why so many biological experiments with elec-
tromagnetic radiation yield contradictory results. The inability
of different labs to repeat studies has led many skeptics to dis-
miss the whole field of non-ionizing radiation health research.
Some call them Cheshire cat effects, after the now-you-see-it-
now-you-don’t apparition in Alice in Wonderland.

Years ago, a multi-lab international effort called the Henhouse
Project, sponsored by the U.S. Office of Naval Research, showed
that pulsed magnetic fields could upset the development of eggs
from some strains of chickens but not those from other strains
(see MWN, M/A88).

Conflicting EMF Breast Cancer Studies Resolved;
Genetic Variability Is the Key, German Lab Reports

One of the most contentious—and nastiest—disputes over
electromagnetic field (EMF) cancer risks may soon be resolved.

Members of Dr. Wolfgang Löscher’s lab in Hannover, Ger-
many, have shown that different substrains of the same strain of
rats have very different responses to power-frequency EMFs.

In a presentation at the Bioelectromagnetics Society’s (BEMS)
annual meeting in Quebec City, Canada, on June 24, Dr. Maren
Fedrowitz of the School of Veterinary Medicine in Hannover
reported that two substrains of Sprague-Dawley rats had mark-
edly different sensitivities to 50Hz magnetic fields, as well as to
DMBA, a known chemical carcinogen. One strain had signifi-
cantly more DMBA-induced tumors than the other, which, for
its part, had significantly enhanced growth of mammary tumors
following EMF exposure.

Over the last decade, Löscher has conducted a large number
of experiments showing that EMFs can promote the develop-
ment of breast cancer in rats (see MWN, J/A93, J/F95 and S/O
99). But these findings have been challenged by some American
scientists.

Dr. Gary Boorman of the National Institute of Environmen-
tal Health Sciences (NIEHS) in Research Triangle Park, NC, has
been Löscher’s leading critic. After Drs. Larry Anderson and

James Morris of the Battelle labs in
Richland, WA, were unable to repeat the
German experiments, Boorman, who had
arranged for their replication effort under
the congressionally mandated research
program known as EMF RAPID, made
it clear that he had no confidence in Lös-
cher’s work (see MWN, M/A98).

Relations between Löscher and the
NIEHS deteriorated as the institute dis-
missed the German work in favor of Bat-
telle’s. Boorman and Dr. Jerry Williams
of Johns Hopkins University in Baltimore
publicly disparaged Löscher’s studies as

being fundamentally flawed. Löscher responded with accusations
that Boorman was waging a dirty tricks campaign against him
(see MWN, N/D98).

In its final report to the U.S. Congress, the NIEHS tried to
put the issue to rest by concluding that there is “strong evidence”
that EMFs do not promote breast cancer (see MWN, J/A99 and
S/O99). This report was largely written by Dr. Christopher Portier.
Portier was later promoted to associate director of the National
Toxicology Program, which is administered by the NIEHS.

But, at the same time, Löscher and Anderson began working
together to see if they could explain the divergent results. They
later published a joint paper citing genetic variability as one of a
number of possible hypotheses. “The data from the two labs sug-
gest that the rats used in the Battelle study might be more sensi-
tive to the carcinogenic effect of DMBA than the European rats,
but possibly less sensitive to any influence of magnetic field
exposure,” they wrote in the September 2000 issue of Environ-

“This supports our
suspicions”

—Dr. Larry Anderson

DR. MAREN FEDROWITZ
IS WORKING WITH PROF.

WOLFGANG LÖSCHER
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Kaiser Miscarriage Study:
A Chorus of Skeptics

Dr. De-Kun Li’s critics are on the march. His epidemiologi-
cal study linking miscarriage to EMF exposures above 16mG
has become the target of skeptical, even hostile, criticism.

Sir Richard Doll attacked Li’s study in a March 25 posting
on the Web site of the U.K.’s National Radiological Protection
Board (NRPB). Li’s findings do not provide “worthwhile evi-
dence of an increased risk,” wrote Doll, adding that they prob-
ably do not “even justify further investigation.” Drs. David Cog-
gon and Anthony Swerdlow, members of NRPB’s Advisory Group
on Non-Ionizing Radiation (AGNIR), which Doll chairs, and NR-
PB’s Dr. Colin Muirhead also signed the commentary.

Li and colleagues at Kaiser Permanente in Oakland, CA, have
reported that pregnant women exposed even briefly to magnetic
fields over 16mG face miscarriage risks up to six times greater
than women with lower exposures (see MWN, M/J01 and J/F
02). In an accompanying commentary, Dr. David Savitz of the
University of North Carolina, Chapel Hill, argued that Li’s find-
ing could be due to behavioral differences between women who
are pregnant and women who are not.

Doll pointed to “severe limitations” in Li’s study—specifi-
cally, possible selection bias and the absence of a dose-response
trend—and cited Savitz’s arguments with approval.

The U.K.’s Drs. Denis Henshaw and Mike O’Carroll imme-
diately alerted Doll that Li had tested and refuted Savitz’s hypo-
thesis. Henshaw is a physics professor at the University of Bristol
and Mike O’Carroll is an emeritus professor of applied mathe-
matics who is now a leader of Revolt, a power line activist group.

Soon after, a more temperate version of the commentary ap-
peared on the NRPB Web site—and this time, it was signed by
Doll on behalf of the entire AGNIR. The group stated that the
evidence for an increased risk was not “substantial”—rather than
not “worthwhile”—and noted the response to Savitz from Li
and Dr. Raymond Neutra of the California EMF project, which
had sponsored the Kaiser study (see p.1).

In interviews with Microwave News, Li said that he felt the
British commentary was “pretty hostile” and Neutra opined that,
“Anything that is so controversial and contrary to people’s as-
sumptions triggers a critical response.”

Though removed from the NRPB Web site, Doll’s original
comments have taken on a life of their own. Electric utilities in
California circulated them and the BEMS newsletter published
long excerpts in its March/April issue.

Even though Doll had toned down his comments, the NRPB
continued to cast doubt on Li’s results, echoing Savitz’s original
arguments. “Women who are more likely to have miscarriages...
behave differently,” NPRB spokesperson Dr. Michael Clark told
BBC Radio’s Alex Kirby on its Costing the Earth program aired
on April 25.

On the same broadcast, Dr. John Swanson of the U.K.’s Na-
tional Grid Co. was more cautious, however, arguing that Li’s
results deserve to be taken seriously and should be followed up.
“As a responsible industry, we are prepared to test this result,”
he said.

In May, Savitz, Li and Neutra participated at an EPRI work-
shop. “My basic skepticism and uncertainty remain,” Savitz told
Microwave News after the workshop, which was described by
Dr. Robert Kavet, EPRI’s EMF manager, as an “internal busi-
ness meeting” (see MWN, M/A02).

EPRI, which does research for the electric utility industry,
states that it will “investigate whether sources of bias such as
differential exposure misclassification and uncontrolled con-
founding have contributed to the associations” identified in the
Kaiser miscarriage study. EPRI expects to have results ready for
publication by the end of 2004, according to a project descrip-
tion posted on its Web site, <www.epri.com>.

In April, Neutra responded to Doll’s criticisms in letters sent
to the NRPB and to the editor of Epidemiology, where Li origi-
nally published his findings. The journal has declined to publish
the response and the NRPB has not posted it on its Web site.

Neutra and Li sent a similar letter to the BEMS newsletter in
May; Neutra displayed it on a poster board at the BEMS annual
meeting. As of early August, the letter had not appeared in print.

“At this stage, our role is to tell the PUC how certain we are
that there is a problem and how serious we think the problem
is,” Neutra told Microwave News. “We are also laying out the
pros and cons of different policy options, which the PUC can
use if it holds regulatory hearings.” Neutra said that PUC hear-
ings have been requested.

DelPizzo sees no contradiction between the report’s conclu-
sions and its lack of policy advice. “People have a right to be
warned,” he said in an interview, “but whether a major effort to
reduce EMFs is appropriate must still be decided.”

Neutra, DelPizzo and Lee write that they see a greater prob-
ability of a health risk than do “the majority of the members of
scientific committees convened to evaluate the scientific litera-
ture” by the U.S. NIEHS, the U.K. NR-
PB and IARC. Lab studies “might have
failed to pick up a mechanism,” the three
researchers explain, and therefore they
are unwilling to downplay the epidemio-
logical evidence, which is central to their
outlook.

To those who argue that EMFs in the
home or workplace are too weak to cause
health effects, they respond that such ar-
guments “depend on assumptions about
biological systems that may or may not
be sophisticated enough to reflect real-
ity and rule out an effect.”

For Alzheimer’s disease, male and female breast cancer, adult
leukemia, heart disease and suicide, they conclude that the evi-
dence is weaker but that a link to EMFs cannot be ruled out.

A draft of the report, dated April 2001, was released for com-
ment last summer, and elicited numerous reactions both favor-
able and critical (see MWN, J/A01 and J/F02). In May 2002, the

DR. RAYMOND NEUTRA
LEADS THE CALIFORNIA

EMF PROGRAM
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revised document won final approval from the program’s 11-
member Science Advisory Panel. Some panel members expressed
reservations, however, arguing that the report’s conclusions over-
state the strength of the evidence pointing to health risks.

While the final version is very similar to last year’s draft, the
executive summary uses more general language to express the
authors’ degree of confidence. For example, the draft stated that:

It is “more than 50% possible” that EMFs at home or
at work could cause a very small increased lifetime
risk...As this phrase implies, there is a chance that EMFs
have no effect at all [emphasis in original].

The final version states:
All three of the DHS scientists are inclined to believe
that EMFs can cause some degree of increased risk...

It also lists the three authors’ individual opinions on each type of
health risk (see table below). The draft forced readers to guess
who thinks what.

The final report is cautious about ways of reducing expo-
sures, pointing to “uncertainty” over the “aspect of the ‘EMF
mixture,’ if any,” that should be mitigated (see box at right). It
adds that individual decisions affecting exposures, such as choos-
ing a home or jogging route, should balance the “uncertain” risks
posed by EMFs against such “certain risks” as fire, flood or crime.

EMF mitigation measures are also discussed in the analysis
of policy options accompanying the report. This appears to be
generally unchanged from last year’s draft. It concludes that “in-

California EMF Report  (continued from previous page)

California EMF Report’s Conclusions

childhood adult female male
childhood adult brain brain breast breast Alzheimer’s
leukemia leukemia cancer cancer cancer cancer miscarriage ALS disease

   Raymond Neutra 54 52 11 51 11 39 51 52 20
   Vincent DelPizzo 95 85 45 80 49 45 56 55 40
   Geraldine Lee 65 40 20 60 15 20 59 55 15

• To one degree or another, all three of the DHS scientists are in-
clined to believe that EMFs can cause some degree of increased risk
of childhood leukemia, adult brain cancer, Lou Gehrig’s disease
[ALS] and miscarriage.

• They strongly believe that EMFs do not increase the risk of birth
defects or low birth weight.

• They strongly believe that EMFs are not universal carcinogens,
since there are a number of cancer types that are not associated
with EMF exposure.

• To one degree or another they are inclined to believe that EMFs

do not cause an increased risk of breast cancer, heart disease, Alz-
heimer’s disease, depression or symptoms attributed by some to a
sensitivity to EMFs.
However,
• All three scientists had judgments that were “close to the dividing
line between believing and not believing” that EMFs cause some
degree of increased risk of suicide,
Or
• For adult leukemia, two of the scientists are “close to the dividing
line between believing and not believing” and one was “prone to
believe” that EMFs cause some degree of increased risk.

The table below presents the individual estimates of the three EMF program scientists’ “degree of certainty” (1-100) that EMFs increase
the risk of each outcome. Several are lower than the estimates given in the draft report (see MWN, J/A01).

Putting Risks and Mitigation
Strategies in Perspective

“There are ways to avoid...uncommon accumulated exposures
by maintaining a distance from some appliances, changes in home
wiring and plumbing and power lines. However, to put things in
perspective, individual decisions about things like buying a house
or choosing a jogging route should involve the consideration of
certain risks, such as those from traffic, fire, flood and crime, as
well as the uncertain comparable risks from EMFs.”

“[E]pidemiological studies primarily implicate the magnetic
fields or something closely correlated with them. Some research-
ers think that associated high- or low-frequency stray contact
currents or charged air pollution particles are the true explana-
tion rather than magnetic fields. The actions one would take to
eliminate the field are not always the same as one would take to
eliminate the currents or the charged particles....This additional
uncertainty about what aspect of the mixture might need to be
mitigated will thus provide a challenge for policymakers.”

Excerpts from the Executive Summary of the California EMF Report

expensive” measures to reduce EMFs—such as restringing
power lines and changing wiring in homes and schools—can be
justified on a cost-benefit basis.

Lee has also left the California health department. She is now
with AstraZeneca, a large pharmaceutical company.

The California program is the last major effort in the U.S. on
the health effects of EMFs. No other research is under way or
planned at this time. In July, the PUC advised Neutra that the
program can continue up to another year until it has spent its re-
maining $100,000.

An Evaluation of the Possible Risks from Electric and Magnetic Fields
(EMFs) from Power Lines, Internal Wiring, Electrical Occupations and
Appliances will be placed on the EMF program’s Web site, <www.dhs.
cahwnet.gov/ehib/emf>, when it is released to the public.
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Brain Tumor Lawsuits:
New and Renewed

On May 30, lawyers for Brian Barrett revived his law-
suit against Nokia, BellSouth Mobility and the CTIA, which
charges that his brain tumor was caused by mobile phone
radiation. Barrett first sued early last year, but his attorneys
at Weinstock&Scavo in Atlanta withdrew the suit “without
prejudice” last December (see MWN, J/F01 and N/D01).

“We believe that recent developments in the science
strengthen our case,” explained Richard Capriola of Wein-
stock&Scavo. He pointed to Dr. Lennart Hardell’s testimony
in the Newman case and the fact that Hardell’s epidemio-
logical study linking phone use to brain cancer has been
accepted for publication (see p.7 and MWN, M/A02 and M/
J02).

Two weeks later, on June 14, Andrew Horn filed a com-
plaint against Motorola, Verizon and others in Texas state
court in San Antonio. Horn, a 24-year-old Houston resident,
contends that his brain cancer is due to his use of his Motorola
phone. He is represented by Patrick Haines of the Lanier
law firm in Houston.

At the defendants’ request, both cases have been moved
to U.S. federal court. They might end up being heard by
Judge Catherine Blake in Baltimore (see story above). Both
Capriola and Haines told Microwave News that they will
seek to return them to state courts.

Federal Judge in Newman Brain Tumor Suit Will Decide if Phones
Must Be Sold with Headsets, May Also Hear Other Cancer Cases

Catherine Blake, the federal judge presiding over the Newman
mobile phone–brain cancer lawsuit, will also decide the class-
action cases that would force phone manufacturers to provide
consumers with hands-free kits.

Industry lawyers are now asking that other brain cancer law-
suits filed around the country be moved to her Baltimore court-
room—which would put Blake in charge of essentially all U.S.
litigation on mobile phones and health.

Blake will decide by “the end of the summer” whether to
allow Dr. Christopher Newman’s case to be heard by a jury, a
clerk working for Blake told Microwave News in early August.
In February, Blake held a weeklong Daubert hearing on the sci-
entific evidence linking mobile phone radiation to brain cancer
(see p.7 and MWN, M/A02).

The headset suits were transferred to Blake last October 31
by the Judicial Panel on Multidistrict Litigation in Washington,
which assigns cases in the federal court system. Motorola and
the other defendants had requested that they be moved to federal
court. On June 21, 2002, Blake denied motions filed by lawyers
at the Peter Angelos firm in Baltimore, among others, to return
the suits to the five state courts in which they were originally
filed (see MWN, N/D00 and M/J01).

Demanding that manufacturers supply headsets with mobile
phones is “a disguised attack on federal law in an area of nation-
al importance,” Blake writes, referring to the Telecommunica-
tions Act of 1996, which gives the Federal Communications Com-
mission (FCC) sole authority to set exposure limits for wireless
technology (see MWN, M/A96). Therefore, she ruled, a federal
court should have jurisdiction.

If lawsuits to require headsets were successful in some states
but not in others, Blake noted, the result would be a patchwork
of state and local RF/MW safety requirements, contrary to the
1996 law.

While Blake only ruled on a procedural question, her deci-
sion offers hints on how she might decide the substantive issues
in the headset cases.

For instance, Blake contends that any court deciding these
cases “necessarily must evaluate” whether the FCC rules “ad-
equately protect the public’s health.” On this point, Blake em-
phasizes that a federal appeals court upheld the FCC’s RF/MW
guidelines two years ago after they were challenged by a coali-
tion of activists (see MWN, M/A00). The similarities between
that case and the headset lawsuits “cannot be ignored,” she writes.

Reviewing the appeals court’s decision, Blake endorses its
finding that the FCC rules embody “carefully considered judg-
ments” on the appropriate balance between health protection and
the development of wireless technology.

Indeed, Blake argues that the plaintiffs chose to bring their
lawsuits in state court because they recognized “the unlikelihood
of success in federal court.”

Blake also writes that the FCC had “considered and rejected
a headset requirement.” She refers to a statement on the joint
FCC and Food and Drug Administration consumer information

Web site: “Since there are no known risks” from mobile phone
radiation, “there is no reason to believe that hands-free kits re-
duce risks” (see MWN, M/J02). The defense pointed this lan-
guage out to Blake in a May 6 letter.

The multidistrict litigation panel will also decide whether to
transfer to Blake the other personal injury lawsuits alleging that
phone radiation causes brain cancer. In a July 3 filing with the
panel, defense lawyers argued that the cases belong in Blake’s
court because they also turn on health issues.

In late July, the panel issued a conditional order to transfer
the cases. The plaintiffs’ lawyers can challenge this order, and
several of them have told Microwave News that they will do so
(see box below). The panel could hold a hearing on the matter at
its next meeting, which is scheduled for September.

Jeffrey Morganroth of Morganroth&Morganroth in Detroit,
who represents plaintiffs in six separate brain tumor lawsuits now
before Judge Thomas Penfield Jackson of the federal district court
in Washington, says that the defendants broke an agreement not
to file any further motions until Jackson has decided whether to
return these lawsuits to the District of Columbia court where
they were originally filed (see MWN, N/D01 and M/A02). De-
fense attorneys counter that their request is not covered by the
agreement, which Jackson had sanctioned.

HIGHLIGHTS
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«Eye on Europe »
Germany’s research effort on mobile phone EMFs is getting
under way. The Federal Radiation Protection Office (known
as BfS) is “in the process of awarding grants,” Dr. Anne Dehos
of BfS’ Institute for Radiation Hygiene told Microwave News.
But she declined to say which proposals were selected until all
the contracts have been finalized. Last summer, the government
announced the four-year, €8.5million ($8.5million) effort (see
MWN, J/A01, see also J/F02). Among those who have been fund-
ed is Dr. Alexander Lerchl, a professor of biology at the Interna-
tional University Bremen. Lerchl has received three grants, with
a total budget of approximately €800,000. In two different experi-
ments, leukemia-prone mice will receive lifetime exposures to
900MHz GSM (0.4W/Kg) or 50Hz magnetic fields (10mG,
1G, 10G). The animals will be exposed 24 hours a day. In his
third study, Lerchl will investigate the effects of 900MHz sig-
nals on isolated hamster pineal glands.

««  »»
The French government report, Mobile Telephones, Base Sta-
tions and Health: Current State of Knowledge and Recommen-
dations, is now available in English. Written by a panel chaired
by Dr. Denis Zmirou (it is known as the Zmirou Report) and
released last year, the 250-page report was translated by MCL
in London for the GSM Association. Zmirou’s committee rec-
ommended a precautionary approach to the use of mobile phones
and asked manufacturers to reduce exposures “to the lowest pos-
sible level compatible with service quality” (see MWN, J/F01).
It is available free on MCL’s Web site, <www.mcluk.org>.

««  »»
BUWAL, the Swiss environment agency, has settled on a compro-
mise, if somewhat complex, plan on how to apply its exposure
limits to closely spaced base station antennas. The new scheme
is more lenient than the one used in Zurich, but stricter than the
approach favored by the wireless industry. Zurich has been treat-
ing telecom antennas within 100 meters of each other as a single
source when applying the national precautionary limits of 4V/
m at 900MHz (6V/m at 1800MHz). (In the past, we have incor-
rectly stated that BUWAL had issued a similar proposal, when it
had only stated that antennas “in close proximity”—not within
100m—should be treated as a single source; see MWN, S/O01
and M/A02.) BUWAL’s new administrative guidelines, issued
on June 28, advise local officials to treat antennas located on the
same rooftop as a single source. In all other situations, both an
antenna’s distance from neighboring antennas and the transmit-
ter power of nearby antennas should be taken into account. For
example, for low-power antennas such as those commonly used
in urban areas, antennas as close as a few meters from each other
would be considered as separate sources, provided they are on
different buildings. SICTA, the Swiss wireless industry lobby,
had asked that antennas be considered as separate sources as long
as they do not belong to the same network. “From now on,”
SICTA contends, “antennas in urban areas can only be operated

Four Swedish Professors
Assert Phones Are Safe

Once again, professors at the Karolinska Institute have
written to a leading Swedish newspaper to try to convince
the public that mobile phones are safe.

MOBILE PHONES ARE NOT DANGEROUS ran the headline
in the July 18 Dagens Nyheter (Today’s News). Phone radia-
tion does not entail any cancer or genetic risks, wrote three
researchers from the Karolinska and a fourth from Stock-
holm University.*

One of the four, Dr. Magnus Ingelman-Sundberg, also
signed a letter last year that attacked Swedish scientists for
making public statements about health risks associated with
mobile phones (see MWN, S/O01). He is vice chair of the
Karolinska’s Institute of Environmental Medicine, where Drs.
Anders Ahlbom and Maria Feychting are leading the Swed-
ish component of IARC’s mobile phone cancer study (see
p.7 and MWN, J/F98 and M/A00).

The four researchers advised that occasional alarming
reports about mobile phone cancer risks should be ignored.

On August 7, Dagens Nyheter ran a response from Jan
Åberg, who lives in Trollhåttan and teaches classes on elec-
trical safety. “We may be facing an environmental catastro-
phe, if we do not apply the precautionary principle” he wrote.
Åberg also wonders how the four professors can be so cer-
tain that they are right given that they don’t do research in
the field.

* Drs. Björn Cedervall, Magnus Ingelman-Sundberg and Hans Wiksell,
all of the Karolinska Institute in Stockholm, and Dr. Robert Nilsson of
Stockholm University. Cedervall is associate professor of medical ra-
diation physics in the department of oncology and pathology. Ingelman-
Sundberg is professor of molecular toxicology at the Institute of Envi-
ronmental Medicine. Wiksell is adjunct professor on the clinical applica-
tions of electromagnetic energy in the department of urology. Dr. Rob-
ert Nilsson is with the department of genetic and cellular toxicology at
Stockholm University.

HIGHLIGHTS

at low power levels,” requiring more antennas and imposing
“high additional costs.” Nevertheless, the trade group has ac-
cepted the rules because they will bring legal certainty and be-
cause BUWAL, at the same time, abandoned a proposal to in-
clude additional safety factors to compensate for measurement
uncertainties. Zurich and other local governments are not bound
by the new advice, but BUWAL warned that more or less strin-
gent rules might be challenged in court as unreasonable. The
guidelines are available, in German only, at <www.buwal.ch>;
they will soon be translated into French and Italian.

««  »»
COST281, the European group that encourages scientific co-
operation on research on the potential health effects of mobile
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«Wireless Notes »
Drs. Lennart Hardell and Kjell Hansson Mild’s paper on
the incidence of brain tumors among users of cell phones is
now scheduled for publication in the August issue of the
European Journal of Cancer Prevention, Mild told Mi-
crowave News. The paper, which is at the heart of the New-
man brain tumor lawsuit, had originally been expected to
appear in the journal’s June issue (see MWN, M/A02).

««  »»
ICNIRP’s committee on epidemiology, chaired by Dr.
Anders Ahlbom of the Karolinska Institute in Stockholm,
has started working on a new review of the epidemiological
literature on RF/MW health effects. “We are planning to fo-
cus on methodology,” Ahlbom told Microwave News, ex-
plaining that this should help the interpretation of upcoming
and future studies. He plans to complete the review by next
summer. Dr. Leeka Kheifets of the WHO’s EMF project
and Dr. Patricia Buffler of the University of California, Ber-
keley, joined the committee in March.

««  »»
IEEE’s Committee on Man and Radiation, known as CO-
MAR, also is questioning the efficacy of devices that claim
to protect users of mobile phones. “Independent tests on a
number of such devices show them to be ineffective,” ac-
cording to a COMAR statement published in the May/June
issue of the IEEE Engineering in Medicine and Biology Mag-
azine. COMAR endorses the use of hands-free kits to move
handsets away from the body for those who wish to reduce
their exposures “for whatever reason.” In addition, it advises
that digital phones usually entail lower exposures than older
analog models because the digital sets use less power. Earli-
er this year, the Federal Trade Commission took legal action
against a number of companies that market phone shields
for making false claims (see MWN, M/A02). The primary
authors of the COMAR statement are Dr. C.K. Chou of Mo-
torola, Dr. Ken Foster of the University of Pennsylvania and
Prof. Pere Riu of the Technical University of Catalonia in
Barcelona. The statement is also available on the Internet at
<www.seas.upenn.edu/~kfoster/protective.htm>.

««  »»
Disney and Motorola are teaming up to tap the 6-to-12-
year-old consumer electronics market. They will roll out
the first products—a two-way radio and a 2.45GHz cord-
less phone—in the fall, with others to follow next year.
Motorola states that the walkie-talkies will have a range of
up to two miles. And in late July, Disney announced that it is
launching a service which will allow customers in Taiwan
to download images of Mickey, Donald and Goofy onto their
phone screens. In 2000, Disney pledged not to license its
characters for use on cell phones “until there is reliable evi-
dence establishing the absence of any [health] risk.” Disney
recently reaffirmed this commitment to Microwave News (see
MWN, N/D00 and M/J02).

NCRP Revives Committee on
RF/MW Health Effects

The National Council on Radiation Protection and Measure-
ments (NCRP) is reviving its committee on the biological ef-
fects of radiofrequency and microwave (RF/MW) radiation. The
NCRP’s board of directors disbanded the panel last year because
its work was proceeding too slowly (see MWN, S/O01).

“I have been asked to chair a reconstituted committee,” Dr.
James Lin told Microwave News. Lin, of the University of Illi-
nois in Chicago, was the original chair of the committee, which
was first set up seven years ago to review the health effects liter-
ature and to recommend exposure guidelines (see MWN, S/O95).

“The board asked Jim to tell us what has been done and what
needs to be done,” said Ron Petersen, NCRP’s vice president for
non-ionizing radiation and a member of its board of directors.
Petersen is a consultant based in Bedminster, NJ.

Lin said that he will recommend a slate of candidates for mem-
bership. The list will be presented to the NCRP’s board of direc-
tors at its next meeting, which will be held September 11-12 at
the council’s offices in Bethesda, MD. Lin declined to reveal
who he would like to invite to serve on his committee.

“The goal is to make a unique contribution,” said Dr. Tom
Tenforde, the newly installed president of the NCRP. The board
suggested a number of important areas for the committee to fo-
cus on, he added, including a “critical analysis of other existing
guidelines” and ways to communicate its findings to the public.

“We have some ideas on possible funding sources,” Tenforde
said.

phones, will hold its next meeting at the Royal Society in Lon-
don, November 12-13. It will host a seminar on Subtle Temper-
ature Effects of RF EMFs. Details are still being worked out;
for more information contact Gerd Friedrich of the FGF, the
German mobile phone industry group, at <info@fgf.de>.

««  »»
Germany has launched its own Internet database on telecom
antennas, but access will be limited to authorized government
officials. In contrast, similar sites in Switzerland and the U.K.
are open to all (see MWN, M/J02). Only officials involved in
planning, zoning or health care can use the German Web site.
They can obtain a lot of detailed information, including locations,
frequencies, output powers and antenna patterns. Even for these
officials, however, access is limited to the specific areas for which
they are responsible. The Regulatory Agency for Telecommuni-
cations and Post in Bonn maintains a database covering 51,000
sites, including those for mobile phones, radio and TV. Military
and intelligence facilities are excluded. While the public cannot
use the site, officials are allowed, at their discretion, to pass in-
formation along to others. In announcing the launch of the data-
base on June 20, Matthias Kurth, the agency head, called it “a
further step toward making the sometimes controversial discus-
sion of antenna siting more substantive.” More information is
available, in German, at <www.regtp.de>.
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“Environment label
for low radiation”

the precautionary principle when developing future generations
of mobile phones, predicts Gerd Billen, who chairs the commit-
tee that oversees the ministry’s label program. The panel has 13
members from government, in-
dustry and labor, consumer and
environmental groups.

The environment ministry
and the radiation protection of-
fice are urging manufacturers to
apply for the label.

Phone makers, however, im-
mediately dismissed the initiative
as “inappropriate and nonsensi-
cal.” BITKOM, a trade associa-
tion whose members include Mo-
torola, Nokia, Siemens and Sony
Ericsson, stated that the initiative
“lacks any scientific basis.” The
label implies that phone radiation is harmful and that there is a
greater health risk from those phones that do not meet the new
SAR requirement—but any mobile phone is safe if it meets IC-
NIRP’s 2.0W/Kg guideline, BITKOM stated.

Manufacturers have opposed labels for low-radiation phones
since Jürgen Trittin, the German environment minister, first pro-
posed them last year (see MWN, J/A01). Most phones sold in
Europe include SAR information inside their packaging.

The Blue Angel Web site* states that the ICNIRP limit pro-
tects against established health hazards. But, it adds, in light of
the precautionary principle, minimizing exposure is appropriate
because of “indications of harmful health effects” at lower lev-
els. According to the radiation protection office, 15% of the phone *Go to <www.blauer-engel.de>. Portions of the site are in English.

models marketed in Germany have SARs of 0.6W/Kg or less.
The Blue Angel label is controlled by the environment min-

istry and is administered by the German Institute for Quality
Assurance and Certification (known as RAL) in Saint August-
ine, near Bonn. The oversight panel selects the product catego-
ries for which Blue Angel labels can be offered and approves the
requirements for each category.

Labels may be displayed on scores of environmentally friendly
products—for example, heaters that meet standards for energy
efficiency and paper products with a high percentage of recycled
fibers.

To be certified as environmentally friendly, phones must also
meet requirements for recycling.

TCO’01 Mobile Phones, the certification standard launched
last year by the Swedish white-collar union, TCO, specifies a
maximum SAR of 0.8W/Kg (see MWN, J/F01). TCO also re-
quires that phones meet other criteria, including a standard for
“telephone communication power.” The German label requires
only that a phone’s performance be “adequate.”

The federal radiation office’s endorsement of this new SAR
limit may portend major implications for the harmonization of
radiation standards. The office has been closely associated with
ICNIRP for many years. Dr. Jürgen Bernhardt, who retired in
2000 after a long career at the office’s Institute for Radiation
Hygiene, is a former chair of ICNIRP and is currently its vice
chair. The office’s Rüdiger Matthes is ICNIRP’s scientific sec-
retary, and Dr. Jutta Brix, a biologist there, is a consulting mem-
ber of the commission.

Germany Promotes Low-SAR Phones  (continued from p.1)

HIGHLIGHTS

WHO’s Brundtland Backs
Repacholi’s EMF Project

In recent months, Dr. Gro Harlem Brundtland, the director-
general of the World Health Organization (WHO), has repeated-
ly spoken out in favor of a precautionary approach to the use of
mobile phones, while the WHO’s International EMF Project has
demurred.

Brundtland is expressing “her personal views” and “she is
not questioning the existing WHO position,” Jon Liden, Brundt-
land’s communications advisor, told Microwave News. Her re-
marks “do not constitute in any way a change in WHO’s recom-
mendations or position or amount to any conflict on this issue
with the organization,” he stated.

Drs. Michael Repacholi and Leeka Khefeits, who manage the
EMF program in Geneva, have taken the position that more re-
search is needed and that those who are concerned about possi-
ble radiation risks should limit their calls and use hands-free sets
(see MWN, M/J02, also J/A00). But that is as far as they are will-
ing to go. Repacholi argues against applying precautionary poli-

cies to mobile phones (Germany has just done so however; see
p.1) and against limiting the use of phones by children.

At a July 1 press conference in Oslo held in connection with
the conference of the International Union Against Cancer, Brundt-
land  said: “I would be cautious about letting children use mobile
phones for hours every day because we don’t know enough about
the damage.” Her comments were picked up by newspapers and
television networks all over the world.

She made similar remarks in an interview with the Norwe-
gian press in March (MWN, M/A02). These were later picked up
by Swedish but not by English language newspapers.

In July, when the story did spread further, the Mobile Manu-
facturers Forum (MMF), an industry trade group with close ties
to the project, issued a statement endorsing the views of the
project. “Brundtland’s statements are her personal opinion and
are certainly inconsistent with [the] official position of the WHO,”
the MMF stated.

With respect to power-frequency EMFs, the project last year
shifted its opinion and endorsed a policy of prudent avoidance,
while still rejecting the application of the precautionary princi-
ple (see MWN, S/O01).
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The Risk Assessment Working Group (RAWG) of the IEEE’s
International Committee on Electromagnetic Safety (ICES), better
known as SCC-28, is still trying to reach consensus on how to re-
vise its RF/MW radiation exposure standard (see MWN, J/F02).

The current standard, designated C95.1, has two sets of limits
based on a maximum specific absorption rate (SAR) of 0.4W/Kg
for workers and 0.08W/Kg for the general population. ICES ap-
plies these two tiers to what it calls “controlled” and “uncontrolled”
environments, respectively.

These limits are based on the view that there is no “reliable evi-
dence of hazardous effects” below a whole-body average SAR of 4
W/Kg. A safety factor of ten was then added for controlled environ-
ments, with an additional safety factor of five for uncontrolled ex-
posures.

Reprinted below are excerpts from e-mails, obtained by Micro-
wave News, which have been exchanged within the RAWG.

“I have no doubt that 0.4W/Kg is entirely safe for everyone re-
gardless of exposure duration, and that this value could well be
chosen for a lower or only tier MPE.”

—Dr. Marvin Ziskin
Temple University Medical School, Philadelphia

“I too believe that 0.4W/Kg is safe for all, in all possible circum-
stances.”

—Captain Greg Gorsuch,
Bureau of Medicine and Surgery, U.S. Navy, Washington

“There is a lot of talk about 4W/Kg being a threshold for a nonhaz-
ardous effect, somehow tending to minimize the importance of the
finding since we are presumably trying to set a standard to protect
against adverse biological effects. Let me remind all of us that the
‘threshold’ discussed may be ‘nonhazardous’ in the context of the
very short duration exposures used in determining it. But...most of
the researchers who have developed these data agree that this thresh-
old would turn into a really hazardous threshold if the exposure had
been longer...So, sometimes, I sense that we are sort of talking like
the 4W/Kg figure is no big deal, but we know better.”

—Richard Tell, Richard Tell Associates Inc.,
North Las Vegas, NV, and chair, RAWG

“Practically speaking, I think that you are going to be stuck with a
two-tier approach with limits more or less similar to ICNIRP....If
the level was 0.4W/Kg for both public and occupational, the stan-
dard would instantly be dismissed in favor of ICNIRP. If the limit
was 0.08W/Kg for both occupational and public, people would ap-
plaud—but then you would soon be facing proposals for a new tier
at 0.01W/Kg for the general public.”

—Dr. Kenneth Foster, University of Pennsylvania, Philadelphia

“I do not like the concept of stating a level (0.4, 0.08) and then
trying to come up with a rationale for that number. This is crazy and
logically backwards....If we cannot find a better rationale than the
current one, which is weak, then let’s not change the current stan-
dard. Don’t grasp at straws. This is too important.”

—Dr. Mays Swicord, Motorola, Plantation, FL

“Right now, the ICES approach to RF standards is not that differ-

ent from the approach taken by ICNIRP....However, if ICES takes
a significant departure from C95.1 and from ICNIRP, the struggle
for international harmonization will be set back enormously....I
believe that standards harmonization is good....My opinion is simi-
lar to that [of] Mays Swicord.”

—Dr. Michael Murphy, U.S. Air Force
Research Lab, Brooks AFB, San Antonio

“We are obsessed by our own definition of ‘science.’ This standard
is a lot more than science whether we like it or not. There have
always been politics and sociology in the setting of MPE limits.
Where do you think the lower public MPEs come from? Not quite
the tooth fairy.”
—James Hatfield, Hatfield & Dawson Consulting Engineers, Seattle

“When government does make a decision about risk for the public
(e.g., pollution laws), I think they generally try to be more conser-
vative than we in OSHA would be for healthy worker populations.
That is why I still advocate at least two tiers if we want our stan-
dard to address all populations, including infants and the elderly.”

—Robert Curtis, Occupational Safety and
 Health Administration (OSHA), Salt Lake City

“A standard would be ‘extremely conservative’ if it protected to an
extreme degree. In my judgment, a factor of 10...is not ‘extreme.’”

—Dr. Asher Sheppard, Asher Sheppard Consulting, Redlands, CA

“I think the term ‘extremely conservative’ is actually a fair descrip-
tion for the 0.4W/Kg whole-body-average SAR limit. I’ve come to
this conclusion by comparing the 0.4W/Kg heat load to other sources
of heating that are routinely accepted by the community without
any qualms, including for example:  increasing the ambient air tem-
perature by a few degrees; stepping out into the sunshine; hugging
your children; and almost any form of physical exertion, including
tapping out these words on my computer.”

—Dr. Vitas Anderson, EME Australia Ltd., Melbourne

“I don’t support the use of ALARA in RF standards. ALARA im-
plies that lower levels are safer than higher, such as in the stochas-
tic hazard of ionizing radiation [IR]. There is no analogy with RF,
there are good reasons to believe that there are true thresholds with
RF below which there is no effect at all even across a large popula-
tion. Using ALARA in RF weakens its importance in IR. We have
deliberately removed it from the Australian and NZ standards for
that reason.”

—Dr. David Black, Enviromedix IT Medicine,
  Auckland, New Zealand

“C95 standards don’t have to be perfect, but must be protective,
enforceable and practical.”

—Dr. Aviva Brecher, U.S. Department of
 Transportation, Cambridge, MA

IEEE RF/MW Exposure Limits: Revise or Stand Pat?

Abbreviations:
ALARA: as low as reasonably achievable
ICNIRP: International Commission on Non-Ionizing Radiation Pro-
tection
MPE: maximum permissible exposure
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“I have no reason to
believe that cell

 phones are not safe”
—Dr. Joseph Roti Roti

Iridium Signal: No Effect on
Cancer Rates in Rats

A second, two-year animal exposure study, also reported
at the BEMS meeting, showed that the 1.6GHz radiation
emitted by Motorola’s Iridium phones did not increase brain
cancer in rats.

 “There is no evidence of increased tumors in the ex-
posed animals,” said Dr. Larry Anderson of the Battelle labs
in Richland, WA. Indeed, he added, there is no suggestion
of any toxic effect.

A group of 36 pregnant Fischer-344 rats was exposed in
the far field for two hours a day, seven days a week at an
SAR of 0.16W/Kg. The exposures continued until the off-
spring were 23 days old. The Battelle team then selected
three groups of 90 males and 90 females from the 720 off-
spring: These were exposed for two hours, five days a week
in the near field over the next two years. The rats were placed
in tubes in a carousel configuration, resulting in SARs in
the brain of approximately 0.16 W/Kg and 1.6W/Kg. The
third group served as controls.

The Iridium satellite phone service went bankrupt in
August 1999 after Motorola had invested more than $5bil-
lion in the project. The Iridium system is still in limited op-
eration; it is now being marketed to specialized users.

Anderson told Microwave News that he would soon sub-
mit his final report to Motorola and would then prepare a
paper for publication. (See also p.2.)

“I have convinced my-
self that this is real”

—Dr. Dariusz
Leszczynski

The Talk of BEMS:
Divergent Mobile Phone Studies in the International Spotlight

It’s not often that two papers presented at the BEMS annual
meeting* command international media attention. But that’s what
happened this year with two studies that have very different im-
plications for the safety of mobile phones.

CELL PHONES SAFE, U.S. STUDY FINDS was the headline in the
June 26 Globe and Mail, a national Canadian newspaper. Two
days later, the Financial Times warned ALARM BELLS RING FOR
MOBILE PHONE MAKERS, echoing an item that had run a week
earlier in the Wall Street Journal, as well as many other news
outlets, both in the U.S. and Europe (see box, p.11, and p.13).

The FT and the Journal were referring to the work of Dr.
Dariusz Leszczynski of the Finnish Radiation and Nuclear Safety
Authority, known as STUK, in Helsinki. He has shown that mo-
bile phone signals can change the way a large number of differ-
ent genes are expressed. This may help resolve the ongoing con-
troversies over microwave radiation links to cancer and leakage
through the blood-brain barrier.

The Globe and Mail story was about a study carried out by
Dr. Joseph Roti Roti in which rats were exposed for two years to
two different types of mobile phone signals—analog and CDMA.
He found that the rats showed no increase in spontaneous brain
tumors or other types of cancer.

* 24th Annual Meeting of the Bioelectromagnetics Society (BEMS),
June 23-27, 2002, Quebec City, Canada.
† EMF Science Review Symposium: Breakout Group Reports for Clini-
cal and In Vivo Laboratory Findings, April 6-9, 1998, Phoenix, AZ,
NIEHS Publication No.98-4400. It is available on the EMF RAPID
Web site, <www.niehs.nih.gov/emfrapid>. (See also p.2.)

Roti Roti, who is at Washington University in St. Louis, ex-
posed rats to an average SAR of 1.25W/Kg for four hours a day,
except on weekends and holidays. “We tried to mimic a high
level of exposure that humans might experience,” he said.

The fact that either of these two stud-
ies was headline news is a story in itself.
STUK had not alerted the press and
Leszczynski had already published his
results weeks earlier in Differentiation
(see MWN, M/J02). Indeed, Leszczyn-
ski had presented much of the data at
last year’s BEMS meeting (see MWN,
J/A01).

Coverage of Leszczynski’s work
took off after a BBC reporter, on a hunt
for the latest scoop on mobile phones
and health, was directed to him.

There is no mystery about how the
Roti Roti study got into the news. His

media office issued a press release, as it turned out, on the same
day that CNN ran a detailed story on Leszczynski’s work. Roti
Roti says that Motorola, which sponsored his study, did not ask
him to send out a press release—nor did the company ask him to
help counter the publicity generated by Leszczynski’s findings.
It came about, he explains, due to a series of serendipitous events.

In his press release, Roti Roti stated that, “As far as I can tell
from the work so far, the greatest hazard with cell phones is driv-
ing a car while talking on one.”

Leszczynski’s work “should be fol-
lowed up,” Roti Roti told Microwave
News, adding that he would be asking
Motorola for the funds to do so himself.
“It certainly raises an interest scientifi-
cally.” Nevertheless, Roti Roti conclud-
ed, “I have no reason to believe that cell
phones are not safe.”

Leszczynski argues that his and Roti
Roti’s results are not necessarily contra-
dictory. “I’m not saying mobile phone
radiation can cause tumors; rather, that
it might help damaged cells develop.”
But Leszczynski does question whether
Roti Roti’s rats were exposed to real-world conditions. They lived
in a “very special protected environment,” he said, pointing out
that they did not encounter chemicals or other types of radiation.

Others at BEMS voiced similar concerns about the utility of

HIGHLIGHTS
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Assessing the
Leszczynski Study

“I don’t think anyone can say whether there are or are not safety
problems.”

—Dr. Dariusz Leszczynski, Finnish Radiation and
Nuclear Safety Authority, Helsinki, quoted by Gautam Naik,

“Human Cells May Be Affected by Mobile Phone Radiation,”
Wall Street Journal, June 20, 2002

“If the blood-brain barrier is even temporarily affected by mo-
bile phone radiation, it might have long-term health effects.”

—Leszczynski, quoted by Duncan Graham-Rowe,
 “Phone Safety Debate Reignites,” New Scientist, June 29, 2002

“At the moment, there is no scientific support for introducing
any sort of limitation either on the use of mobile phones or set-
ting new safety limits.”

—Leszczynski, quoted in “Fresh Fears over Mobile Phones,”
BBC News (U.K.), June 19, 2002

“I advocate [a precautionary approach] even more strongly now
than two years ago, because of the evidence that has been com-
ing out since then....I don’t care if it’s nonthermal or thermal,
what I’m worried about is whether there are effects.”

—Sir William Stewart, chair, U.K. Independent
 Expert Group on Mobile Phones, New Scientist, June 29, 2002

“It’s difficult for me to believe that nonthermal effects exist.”
—Dr. Mays Swicord, Motorola, Plantation, FL,

New Scientist, June 29, 2002

“This is good work, and another part of the jigsaw, but the Stew-
art group was well aware of the possibility of biological effects.
You can’t go straight from a biological effect to a health effect.
It’s a big leap.”

—Dr. Michael Clark, NPRB, Chilton, U.K., in
“Mobile Phone Radiation ‘Harms Brain Barrier,’”

The Times (U.K.), June 19, 2002

“If repeated in the intact body, it has horrific implications.”
—Dr. Alan Preece, University of Bristol, U.K., quoted by

 J. Pickrell, “Cell Phone Buzz,” Science News, June 29, 2002

“The implications here for health are zero.”
—Dr. Michael Repacholi, World Health Organization,

 Geneva, New Scientist, June 29, 2002

“You cannot look at one study in isolation. You need to look at
all studies in their totality.”

—Jo-Anne Basile, CTIA, Washington, “Finnish Study
Concludes Radiation Disrupts Cell Activity,”

RCR Wireless News, June 24, 2002

“Everyone has been working on this for years, but nothing has
stood up.”

—Dr. Garth Price, Telstra, Australia, quoted by Garry Barker,
“Health Peril Played Down,” The Age (Australia), June 21, 2002

BEMS Journal To Publish
IEEE Literature Reviews

BEMS will publish the literature reviews generated by the
IEEE’s International Committee on Electromagnetic Safety
(ICES), also known as SCC-28. They will appear in a supple-
ment to Bioelectromagnetics, the society’s journal.

The U.S. Air Force will pay for the cost of the supplement,
approximately $15,000, according to Dr. Ben Greenebaum, the
editor of Bioelectromagnetics.

“I am optimistic that the issue will appear in the first half of
2003,” Greenebaum told Microwave News. “My feeling is that
if the basic premises get out there in black and white, it will be a
basis for public discussion.”

Dr. Asher Sheppard, the immediate past president of BEMS,
compared the move to ICNIRP’s publishing the rationales for
its standards in Health Physics. “The papers will be thoroughly
reviewed. The society is not taking sides,” said Sheppard, a con-
sultant based in Redlands, CA, who is a member of the journal’s
editorial board.

More than a dozen “white papers” have been or are in the
process of being drafted—most of them by Motorola and Air
Force staffers. Copies can be downloaded from the subcommit-
tee’s Web site, <grouper.ieee.org/groups/scc28/sc4/main.html>.

two-year bioassays, the type of brain cancer study Motorola com-
missioned from both Roti Roti and Battelle (see box on p.10).
“Rats are not a particularly good model for brain cancer,” said
Dr. Gregory Lotz of the National Institute for Occupational Safety
and Health in Cincinnati. He pointed to a report† from a symposi-
um held under the EMF RAPID program, which concluded that
the statistical power of animal studies may be limited by the rats’
low incidence of spontaneous brain tumors.

Leszczynski’s work has its critics too. For instance, it has been
suggested that his exposure system may not adequately control
the temperature of the exposed cells—that is, the effects he ob-
serves may be a thermal response rather than a result of the elec-
tromagnetic signal. To help resolve this possibility, Dr. Niels Kus-
ter’s group at IT’IS in Zurich built Leszczynski a new exposure
system (see MWN, M/J02).

In Quebec City, Leszczynski told Microwave News that he
had run the experiment three times with Kuster’s new equipment
and had gotten similar results. “It’s reassuring,” he said. “It’s
enough to give me some peace of mind that I’m going in the
right direction.”

“I have convinced myself that this is real,” he added. “Mo-
bile phone radiation triggers a stress response in the cell—it’s
nothing unusual.”

At the BEMS meeting, Dr. Franz Adlkofer of the VERUM
Foundation in Munich bemoaned the fact that nothing had yet
been done to test the possible effects of 3G mobile phone tech-
nology. Adlkofer, who coordinates the REFLEX project in which
Leszczynski participates, said that, “This is gross negligence”
given the hundreds of billions of euros that have been spent on
the launch of 3G.
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FROM THE FIELD
Meeting Notes

New/Revised Listings
August 9: Electricity Supply Association of Australia Scien-
tific Workshop 2002: Standard Setting for Power-Frequency
EMF, Melbourne, Australia. Contact: Carmel Pannowitch,
ESAA, PO Box 1823Q, Melbourne, VIC 3001, Australia, (61+
39) 670-1014, Fax: (61+39) 670-1069,  E-mail: <pannowitch@
esaa.com.au>.

September 13-14: EMF Scientific and Legal Issues: Theory
and Evidence of EMF Biological and Health Effects, Catania,
Sicily, Italy. Contact: Dr. Livio Giuliani, E-mail: <l-giuliani@
libero.it>, Dr. Michael Kundi, E-mail: <michael.kundi@univie.
ac.at>, Dr. Wilhelm Mosgoeller, E-mail: <wilhelm.mosgoeller
@univie.ac.at>; or Eva Marsalek, Tel./Fax: (43+02243) 87366,
E-mail: <eva.marsalek@utanet.at>. Originally scheduled for
July 5-6.

• The health effects meeting in Catania in Sicily, originally sched-
uled for July, will now be held in September. Among those on the
preliminary program are Drs. Carl Blackman, Martin Blank, Setti-
mio Grimaldi, Lennart Hardell, Henry Lai, Wolfgang Löscher,
Fiorenzo Marinelli, Kjell Hansson Mild, Paolo Perfetti, Elihu
Richter, Stanislaw Szmigielski and Mikhail Zhadin, as well as
members of the organizing committee—Drs. Livio Giuliani,
Michael Kundi and Wilhelm Mosgoeller. The main goal of the
meeting, which is being arranged by Italy’s National Institute
for Prevention and Work Safety, is to have “a critical discussion
of the evidence in the different research fields and a discussion
of the possibilities to include this evidence in a comprehensive
risk assessment.” The invitation notes criticisms of ICNIRP for
its failure to include a variety of epidemiological and other health
studies in its exposure guidelines.

• Even though the Electricity Supply Association of Australia’s
(ESAA) August 9 workshop is advertised as being about power-
frequency EMFs, a preliminary program suggested that the re-
sults of the replication of the “Repacholi” mobile phone cancer
study would be released (see MWN, M/J97 and S/O98). But this
is not to be. The Australian government, which is funding the ex-
periment, has barred Dr. Tim Kuchel of the Institute of Medical
and Veterinary Science in Adelaide from discussing his findings
prior to publication, the ESAA told us. Kuchel did not respond
to a query as to when he will reveal the results, but sources told
Microwave News that the paper has been submitted.

• The proceedings of the international symposium on Light, En-
docrine Systems and Cancer: Facts and Research Perspectives,
held last May 2-3 at the University of Cologne, have been pub-
lished in Neuroendocrinology Letters. The journal is offering a

“MICROWAVE NEWS” FLASHBACK

Years 20 Ago

• The eighth unexplained cluster of adverse pregnancies among
VDT operators is reported—at Surrey Memorial Hospital in Vancou-
ver, Canada.
• In a letter to the New England Journal of Medicine, Dr. Samuel
Milham publishes the first epidemiological link between leukemia
and occupational exposure to EMFs.
• The ANSI RF/MW exposure standard is “pro-industry,” says Dr.
Nicholas Steneck of the University of Michigan in a paper present-
ed at the annual meeting of the Bioelectromagnetics Society.

Years 10 Ago

• Dr. Keith Florig of Resources for the Future in Washington ar-
gues in Science that the U.S. could “justify” spending on the order
of $10billion a year on EMF mitigation and that the need for a
federal research program is “particularly acute.”

• ELF EMFs can block melatonin’s ability to control the growth
of breast cancer cells, Dr. Robert Liburdy reports at an internation-
al conference on EMFs in biology and medicine.
• In Disney’s new film, Honey, I Blew Up the Kid, power line and
RF/MW radiation stimulate the “kid” to grow and grow and grow.

Years 5Ago

• The National Cancer Institute dismisses any association between
childhood leukemia and living near power lines. An accompany-
ing editorial advises against “wasting” any more money on EMF
research.
• The NAS–NRC questions the validity of a Michigan Tech Univer-
sity report that ELF EMFs enhance tree growth. Later, committee
members say they are not so sure about the basis of their criticism.
• Swiss Re warns that EMF litigation could threaten the entire in-
surance industry. Its electrosmog report notes that a shift in public
attitudes on acceptable risks could cause juries to favor plaintiffs.

discount price of $49.50, instead of the regular $64.00. Go to
<www.nel.edu/Press/Light-Endocrine-Cancer.htm>. In addition
to the papers presented at the meeting, there are also four evalu-
ations—by Drs. Charles Poole, Christopher Portier, Till Roen-
neberg & Robert Lucas and Vladimir Anisimov & Johnni Han-
sen. Poole, an epidemiologist at the University of North Caro-
lina, Chapel Hill, predicts that this research area will soon be
transformed into one associated with “big-time, managed sci-
ence” and that then, “Researchers on light at night and cancer
will quickly find what they have been seeking: the darkness at
the end of the tunnel.” In his comments, NIEHS’ Portier has
only one footnote—to “I Got Rhythm,” the Gershwin song from
the 1930 Broadway show Girl Crazy. These evaluations, as well
as the abstracts of the papers, can also be downloaded at no charge
from the university’s Web site, <www.uni-koeln.de/symposium
2002>.
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Letters to the Editor
More Reasons Children May Be at Risk

June 25, 2002
To the Editor:

I read with great interest your report on the Rome meeting on the
possible risks of mobile phones to children (MWN, M/J02). My insti-
tute at the University of Vienna and Physicians for a Healthy Environ-
ment (a nongovernmental organization) have produced an information
booklet on Mobile Phones and Children, sponsored by the Austrian
Green Party. It discourages the use of mobiles by children.

The arguments are similar to those that have been put forward by
others. In addition, however, it relies on a fact that has not been previ-
ously stressed and, to my surprise, appears not to have been discussed
in Rome. A child’s skull is not only thinner and surely has different di-
electric properties because it has more blood vessels—it also contains
many more stem cells which can form blood cells.

Hence, if RF/MW radiation has an influence on the development
of cancer, its effects will be greater in children for two reasons. First,
the most vulnerable cells are only millimeters from the antenna. (To
my knowledge, nobody has calculated the SAR within the bone mar-
row of the skull.) And second, the earlier in life a malign transforma-
tion occurs, the more likely it will result in a clinical malignancy.

Prof. Michael Kundi
Institute of Environmental Health, University of Vienna

Kinderspitalgasse 15, A-1095 Vienna, Austria
<michael.kundi@univie.ac.at>

Holding Firm Seven Years Later
June 14, 2002

To the Editor:
Dr. Robert Adair’s ongoing dispute with Drs. Richard Albanese

and Kurt Oughstun over the Air Force’s PAVE PAWS radar [see MWN,

Across the Spectrum

M/A02 and M/J02] reminds me of another controversy over non-ion-
izing radiation.

In 1995, Adair and 13 other scientists including six Nobel laureates
filed an amicus brief in the Covalt case. In Covalt v. SDG&E, the Covalt
family sued the San Diego electric utility for lost property values and
potential health effects due to elevated EMF levels from nearby power
lines [see MWN, N/D95, also M/A95 and S/O96]. The brief swayed the
court with false arguments that EMFs are not a risk factor for cancer.

Since then, several major changes have taken place. Most notably,
in June 2001 the International Agency for Research on Cancer (IARC)
unanimously voted to classify EMFs as a Category 2B carcinogen, that
is, a possible human carcinogen. At about the same time, the California
Department of Health Services (DHS) reached a similar conclusion in
a draft report based on a five-year investigation of possible EMF health
effects [see MWN, J/A01].

It is time for Adair and the others to retract this brief. Their ulti-
mately incorrect scientific opinion about EMF health risks carried much
weight before the California courts and in the court of public opinion.
If Adair is indeed a good scientist, he will recognize that consensus has
been reached, and that it differs from the view offered in the Covalt
brief. If Adair will not revisit his opinion, I will never believe anything
he says again.

Cindy Sage
Sage Associates

1396 Danielson Rd., Santa Barbara, CA 93108
<sage@silcom.com>

Dr. Robert Adair offered the following response:
June 19, 2002

To the Editor:
Ms. Sage vs. six Nobel laureates (two in medicine)? I judge it no-

contest. And the conclusions expressed in their amicus curiae are not
challenged by statements of “not impossible” by less eminent groups.

Robert Adair, PhD
Department of Physics, Yale University, New Haven, CT 06520

<adair@hepmail.physics.yale.edu>

“More studies that directly investigate the effects of mobile phone use
in the human population are urgently needed....With an estimated 1.6
billion mobile phone users worldwide by the end of 2005, even a small
association of mobile phone use with brain cancer could have massive
implications, for mobile phone users and the industry alike.”

—Editorial, “The Million Dollar Question,”
Lancet Neurology, p.201, August 2002

“Certainly everyone is entitled to have their opinion, but what really
matters is science. The independent, peer-reviewed science all indi-
cates that there is no health risk.”

—Marc Choma, director of communications, Canadian Wireless
Telecommunications Association, Ottawa, referring to Dr. Gro Harlem

Brundtland’s concerns over mobile phone health risks, quoted by
Heather Sokoloff, “WHO Chief Gives Warning Despite Lack of Proof of

Health Risks,” National Post (Canada), July 2, 2002 (see p.8)

Alice Stewart, who has died aged 95, achieved worldwide fame and
changed medical practice through her tenacious investigations...Stewart
showed a clear connection between leukemia before the age of 10 and

the mother’s exposure to x-rays during early pregnancy....But it was
aggressively opposed by many physicists and radiobiologists, by the
committees of the International Commission for Radiation Protection...

—Anthony Tucker, obituary for Dr. Alice Stewart,
The Guardian (U.K.), June 28, 2002

“The cost will be huge and hard to imagine.”
—Dr. C.K. Chou, Motorola, Plantation, FL, commenting on a Chinese

proposal to adopt a 1W/Kg SAR standard for mobile phones
 (see MWN, M/J02), quoted by Hou Mingjuan, “Phone Radiation Rule

Under Fire,” China Online, <www.chinaonline.com>, June 20, 2002;
 Mingjuan identifies Chou as a “science adviser” to the

 Mobile Manufacturers Forum (MMF), see <www.mmfai.org>

“So now there’s kind of a passing of the baton.”
—Jo-Anne Basile, vice president for external and industry relations,
Cellular Telecommunications and Internet Association, Washington,

commenting on the Leszczynski study and the “drying up” of RF/MW
research in the U.S. as the effort has increased in Europe, interviewed by

Steve Young, Lou Dobbs Moneyline, CNN, June 25, 2002 (see p.10)
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Hot New Papers
Roger Santini et al., “Symptoms Experienced by Users of Digital Cellular
Phones: A Study of a French Engineering School,”  Electromagnetic Biol-
ogy and Medicine, 21, pp.81-88, 2002.

“A survey study, using a questionnaire, was conducted in 161 students
and workers in a French engineering school on symptoms experienced
during use of digital cellular phones. A significant increase in concen-
tration difficulties (p<0.05) was reported by users of 1800MHz (DCS)
cellular phones compared to users of 900MHz (GSM)  cellular phones.
In users of cellular phones, women significantly (p<0.05) complained
more often of sleep disturbance than men. The use of both cellular phones
and VDT significantly (p<0.05) increased concentration difficulties.
Digital cellular phone users also significantly (p<0.05) more often com-
plained of discomfort, warmth and pricking of the ear during phone
conversations as a function of calling duration per day and number of
calls per day.”
Reprints: Dr. R. Santini, National Institute of Applied Sciences, Villeur-
banne, France, E-mail: <roger.santini@free.fr>.

J. Van de Kamer and J. Lagendijk, “Computation of High-Resolution SAR
Distributions in a Head Due to a Radiating Dipole Antenna Representing
a Hand-Held Mobile Phone,” Physics in Medicine and Biology, 47, pp.1827-
1835, May 21, 2002.

“SAR distributions in a healthy female adult head as a result of a radi-
ating vertical dipole antenna (frequency 915MHz) representing a hand-
held mobile phone have been computed for three different resolutions:
2mm, 1mm and 0.4mm....For an effectively transmitted power of 0.25
W, the maximum averaged SAR values in both cubic- and arbitrary-
shaped volumes are, respectively, about 1.72 and 2.55W/Kg for 1g
and 0.98 and 1.73W/Kg for 10g of tissue. These numbers do not vary
much (<8%) for the different resolutions, indicating that SAR compu-
tations at a resolution of 2mm are sufficiently accurate to describe the
large-scale distribution. However, considering the detailed SAR pat-
tern in the head, large differences may occur if high-resolution compu-
tations are performed rather than low-resolution ones. These deviations
are caused by both increased modeling accuracy and improved anatom-
ical description in higher resolution simulations. For example, the SAR
profile across a boundary between tissues with high dielectric contrast
is much more accurately described at higher resolutions....Thus, for
strongly inhomogeneous regions high-resolution SAR modeling is an
absolute necessity.”
Reprints: Dr. Jeroen Van de Kamer, University Medical Center Utrecht,
The Netherlands, E-mail: <jeroen@radth.med.uu.nl>.

V.N. Binhi and A.V. Savin, “Molecular Gyroscopes and Biological Effects
of Weak Extremely-Low-Frequency Magnetic Fields,” Statistical, Nonlin-
ear and Soft Matter Physics (Physical Review E), 65, 051912 (10pp.), May
2002.

“The molecular interfering gyroscope is a challenger for solving the kT
problem as a probable mechanism of magnetobiological effects [MBEs].
...The role of molecular gyroscopes could probably be played by short
sections of polypeptides and nucleic acids built inside globular pro-
teins or in cavities between associated globules. In this respect, it is in-
teresting to look at the Watson-Crick pairs of nitrous bases (adenine-
thymine and guanine-cytosine) that bind the DNA strands into a double
helix as well as some other hydrogen-bound complexes of nitrous bases.
...Generally speaking, the fact that the molecular gyroscope model gives
a physically consistent explanation of MBEs  proves indirectly its real
grounds. Further studies should verify whether this conclusion is cor-

Vatican Radio Linked to Leukemia
Paola Michelozzi et al., “Adult and Childhood Leukemia near
a High-Power Radio Station in Rome, Italy,” American Jour-
nal of Epidemiology, 155, pp.1096-1103, June 15, 2002.

“Vatican Radio is a very powerful station located in a north-
ern suburb of Rome, Italy. In the 10km area around the sta-
tion, with 49,656 residents (in 1991), leukemia mortality
among adults  (aged >14 years; 40 cases) in 1987-1998 and
childhood leukemia incidence (eight cases) in 1987-1999
were evaluated. The risk of childhood leukemia was higher
than expected for the distance up to 6km from the radio sta-
tion (standardized incidence rate=2.2, 95% confidence in-
terval: 1.0, 4.1), and there was a significant decline in risk
with increasing distance both for male mortality (p=0.03)
and for childhood leukemia (p=0.036)....The results of the
study show an excess within 2km of the radio station and a
decline in risk with distance from the site both for leukemia
mortality among male adults and for leukemia incidence
among children. However, the number of cases is small, and
the excess mortality from leukemia was found only among
men, whereas no significant increase was observed among
women.”
See MWN, M/A01, M/J01, S/O01 and M/J02.
Reprints: Dr. P. Michelozzi, Department of Epidemiology, Lazio,
Italy, E-mail: <salute@asplazio.it>.

FROM THE FIELD

rect. In any case, today, the interfering molecular gyroscope is a single
available mechanism to give explanations that would be physically trans-
parent and generally agreeable with experiments.”
See also new books, MWN, M/J02, and <www.biomagneti.com>.
Reprints: Dr. V.N. Binhi, Russian Academy of Sciences, Moscow, E-mail:
<Binhi@biomagneti.com>.

Allan Smith et al., “Arsenic Epidemiology and Drinking Water Standards,”
Science, 296, pp.2145-2146, June 21, 2002.

“In conclusion, when there is such direct human epidemiological evi-
dence that a substance causes cancer, we should focus on margins of
safety, avoiding extensive statistical manipulations of data and exces-
sive debate about potential uncertainties. Prudent public health deci-
sions should not wait until there is proof of serious cancer risks at low
exposure.”
Reprints: Dr. Allan Smith, University of California, Berkeley, School of
Public Health, E-mail: <ahsmith@uclink4.berkeley.edu>.

Reba Goodman and Martin Blank, “Insights into Electromagnetic Inter-
action Mechanisms,” Journal of Cellular Physiology, 192, pp.16-22, July
2002.

“Low-frequency (<300 Hz) EMFs induce biological changes that in-
clude effects ranging from increased enzyme reaction rates to increased
transcript levels for specific genes. The induction of stress gene HSP70
expression by exposure to EMFs provides insight into how EMFs in-
teract with cells and tissues....Biological studies with in vitro model
systems have focused, in general, on the nature of the signal transduc-
tion pathways involved in response to EMFs. It is likely, however, that
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EMFs also interact directly with electrons in DNA to stimulate biosyn-
thesis. Identification of an EMF-sensitive DNA sequence in the HSP70
promoter, points to the application of EMFs in two biomedical appli-
cations: cytoprotection and gene therapy. EMF induction of the stress
protein hsp70 may also provide a useful biomarker for establishing a
science-based safety standard for the design of cell phones and their
transmission towers....Our finding that weak EMFs can stimulate the
synthesis of stress proteins indicates that cells view EMFs as potential-
ly harmful, rather than benign. In that sense, cellular studies have provid-

ed important evidence to complement the epidemiological studies. The
results of those cellular studies have also pointed to a molecular mecha-
nism, thereby neutralizing a frequent argument in this controversy....The
EMF-induced stress response offers a more reliable and realistic bio-
logical criterion for establishing cell phone safety standards than tissue
heating.”
See also: Goodman-Blank “hot paper,” MWN, N/D99.
Reprints: Dr. Reba Goodman, Columbia University Health Sciences, New
York, NY, E-mail: <rmg5@columbia.edu>. At press time, a pdf is avail-
able free from the journal’s Web site: <www.interscience.wiley. com/jpages/
0021-9541>.

Chung-Yi Li, Pei-Chun Chen, Fung-Chang Sung and Ruey-Shiung Lin,
“Residential Exposure to Power-Frequency Magnetic Field and Sleep Dis-
orders Among Women in an Urban Community of Northern Taiwan,”
Sleep, 25, pp.422-426, June 15, 2002.

“The [difficulty initiating sleep] prevalence was significantly associ-
ated with bedroom magnetic field exposure of ≥2mG (odds ratio (OR):
1.20, 95% confidence interval (CI) =1.02-1.40). The [difficulty main-
taining sleep] prevalence was significantly higher for women with back-
ground exposure of ≥2mG (OR: 1.28, 95% CI=1.04-1.56).”
Reprints: Dr. Ruey Lin, National Taiwan University College of Public
Health, Taipei, E-mail: <linrs@episerv.cph.ntu.edu.tw>.

Tongzhang Zheng et al., “Occupation and Risk of Non-Hodgkin’s Lym-
phoma [NHL] and Chronic Lymphocytic Leukemia [CLL],” Journal of
Occupational and Environmental Medicine, 44, pp.469-474, May 2002.

“We analyzed data from two population-based, case-control studies of
NHL performed in Kansas and Nebraska. A total of 555 incident NHL
cases, 56 CLL cases and 2,380 population-based controls were included
in the analysis. Information on occupation and other confounding fac-
tors was collected through telephone interviews. Study pathologists
reviewed slides of tumor tissues in all cases....A significantly increased
risk of NHL was also observed among metalworking machinery and
equipment workers, fabricators, assemblers, welders and solderers....
Our study also found an increased risk for male electrical and electron-
ic equipment repairers who had worked at their job for 10 or more
years (OR: 2.8, 95% CI=0.9-8.3) and also among women (OR: 5.6,
95% CI=0.9-34.7). An increased risk of NHL for all major histologi-
cal types was also observed for telephone communication industry work-
ers, with a significant association for small lymphocytic NHL and CLL.
A potential association between exposure to electromagnetic fields and
NHL risk has been proposed by several investigators, although the hy-
pothesis continues to be widely debated...”
See also: Fabbro-Peray and Cano “Hot Papers,” MWN J/A01 and S/O01,
respectively.
Reprints: Dr. Tongzhang Zheng, Yale University School of Public Health,
New Haven, CT, E-mail: <tongzhang.zheng@yale.edu>.

K. Vangelova, M. Israel and S.Mihaylov, “The Effect of Low-Level Radio-
frequency Electromagnetic Radiation on the Excretion Rates of Stress
Hormones in Operators During 24-Hour Shifts,” Central European Jour-
nal of Public Health, 10, pp.24-28, June 2002.

“Twelve male operators at a satellite station for TV communications
and space research were studied during 24-hour shifts....[O]ur data in-
dicate considerable effect of 24-hour occupational exposure of RF EM
radiation on stress hormones. The low-level exposure evoked pro-
nounced stress reaction with changes in the circadian rhythm. The vari-
ability of catecholamines secretion increased under the RF exposure.”
Reprints: Dr. Katia Vangelova, National Center of Hygiene, Medical Ecol-
ogy and Nutrition, Sofia, Bulgaria, E-mail: <KatiaVangelova@yahoo.
com>.

Review of 18 Mobile Phone
Cognitive and Sleep Studies

Denise Hamblin and Andrew Wood, “Effects of Mobile Phone
Emissions on Human Brain Activity and Sleep Variables,” In-
ternational Journal of Radiation Biology, 78, pp.659-669, Au-
gust 1, 2002.

“Direct comparison of the 18 studies of human brain re-
sponses to mobile phone emissions is difficult because of
differing experimental protocols....Since most evidence is
that RF energy at these levels does not lead to significant
heating of tissue, many investigators have suggested more
subtle alterations in calcium binding to membranes, perme-
ability of the blood-brain barrier, nervous system informa-
tion processing, neurotransmitters and learning processes.
These effects have been suggested to originate from modi-
fied, and perhaps adapted, intercellular processes and com-
munication due to EMFs interacting with the cell mem-
brane surface of glycoproteins. On the other hand, some in-
vestigators believe that even a slight temperature increase
in brain tissue may underlie a mechanism by which GSM-
type signals may improve blood flow, hence exciting neural
activity and synaptic transmission and affecting brain func-
tion. One area that may hold implications for the studies re-
viewed is combined exposure with other coexisting frequen-
cies....As concomitant EMF exposures may hold implica-
tions for the results of studies under current review, it is of
paramount importance that they are considered....It is diffi-
cult, if not impossible, to extrapolate to long-term effects of
cumulative exposure. As many of the acute effects observed
in the studies reviewed here appear transitory, restricted and
reversible, the possibility of cumulative effects seems un-
likely. Long-term studies are required to completely address
the concerns of public health....The most consistent finding
in this area has been the enhancement of alpha power as seen
in EEG recordings and during cognitive tasks. These find-
ings are confined to the experimental arrangements under
which they were observed, but do demonstrate that mobile
phone emissions could have an effect on human brain activ-
ity and sleep variables both during and after exposures at one
extreme of normal phone use.”
See also: C. Cook, A. Thomas and F. Prato, “Human Electrophysi-
ological and Cognitive Effects of Exposure to ELF Magnetic and
ELF Modulated RF and Microwave Fields: A Review of Recent
Studies,” Bioelectromagnetics, 23, pp.144-157, February 2002.
Reprints: Dr. A. Wood, Swinburne University of Technology, Mel-
bourne, Australia, E-mail: <awood@swin.edu.au>.
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PEOPLE
Professor Shoogo Ueno of the Biomedical Engineering Depart-
ment at the University of Tokyo is the new president-elect of the
Bioelectromagnetics Society (BEMS). He will take over from
the current president, Dr. Frank Prato of the University of West-
ern Ontario in London, Canada, at BEMS’ next annual meeting,
to be held in Maui, Hawaii, in June 2003. Ueno is also the chair
of Japan’s Committee to Promote Research on the Possible Bio-
logical Effects of EMF....Dr. Ken Foster has written a biographi-
cal paper about his mentor Dr. Herman Schwan, with special
emphasis on his scientific work. Foster is in the bioengineering
department at the University of Pennsylvania in Philadelphia,
the department that Schwan was instrumental in establishing in
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STANDARDS
Current Limits Questioned...Writing in IEEE Spectrum, a
magazine that rarely runs criticisms of IEEE standards, Raymond
Kasevich calls for RF/MW radiation exposure limits to be re-
vised “using all of the available results and information—not
just the data that fit previously held assumptions.” He would like
the work of Drs. Richard Albanese, Henry Lai and Dariusz Lesz-
czynski to be taken into account (see item below and p.10). “The
telecommunications industry, which is in deep denial, needs to
face reality,” he writes. Kasevich, chief scientist of CS Medical
Technologies in Great Barrington, MA, offers his opinion in the
magazine’s August issue.

IEEE Says No to Brillouin Precursors...The subcommittee of
ICES (SCC-28) revising the IEEE RF/MW exposure standard
has moved not to include Brillouin precursors in its delibera-
tions—thus dismissing the work of Drs. Richard Albanese and
Kurt Oughstun, who have suggested that Brillouin precursors
created by the PAVE PAWS radar could pose a health risk (see
MWN, M/A02 and M/J02).The panel made the decision at a meet-
ing on June 29 in Quebec City following the BEMS conference,
in response to a motion from Raytheon’s Arthur Varanelli, which
was seconded by Dr. Eleanor Adair, who recently retired from
the U.S. Air Force. The motion stated that there is no “evidence
in the peer-reviewed scientific literature supporting Brillouin pre-
cursors as being biologically important at RF frequencies.” Dr.
John Osepchuk, formerly of Raytheon and past chair of SCC-
28, said that the issue is “99% politics and 1% science.”

PAVE PAWS
NAS-NRC Measurement Advice...In a July 22 letter to the U.S.
Air Force (USAF), Dr. Frank Barnes, chair of the National Acad-
emy of Sciences-National Research Council (NAS–NRC) panel
that is charged with assessing potential health effects of RF ra-
diation from the PAVE PAWS radar on Cape Cod, recommends
the types of measurements to be carried out. For instance, Barnes
wants to see “a comparison of waveforms from a radar utiliz-
ing a reflector antenna and waveforms similar to PAVE PAWS.”
Barnes is at the University of Colorado, Boulder. The letter is on
the Web site of the National Academy Press, <www.nap.edu>.
(For more on the PAVE PAWS controversy, see MWN, S/O00
and M/A02, and the items below.)



17MICROWAVE NEWS  July/August 2002

CLASSIFIEDS

Cell TowersCell TowersCell TowersCell TowersCell Towers
Wireless Convenience? or Environmental Hazard?Wireless Convenience? or Environmental Hazard?Wireless Convenience? or Environmental Hazard?Wireless Convenience? or Environmental Hazard?Wireless Convenience? or Environmental Hazard?

Edited by B. Blake Levitt with chapters contributed by:
Carl Blackman, EPA; Robert Cleveland, FCC; Albert Manville,

F&WS; Henry Lai and Andrew Marino, among others

Includes: Cell tower siting issues
• RF safety/biological studies • Bird kills/environmental

hazards • Litigation and case law • Historic preservation •
Property devaluation • Base station siting solutions • Sample

zoning regulations • RF standards in other countries
$25.00 USA/$40.00 elsewhere—includes shipping & handling

3-pack video available for $90.00
Berkshire-Litchfield Environmental Council, Box 552, Lakeville CT 06039

Credit card orders: (860) 435-2004 (phone or fax)

Reprints &
Back Issues
Reprints &

Back Issues

Broadcast Radiation
Microwave Weapons

RF/MW Standards
Radar

EMF Litigation
Cellular Phones and Towers 1990-96
Cellular Phones and Towers 1997-99

EMFs and Breast Cancer
Police Radar

$50.00 each (Outside the U.S., $65.00)

        Cellular Phones and Towers 2000
       Cellular Phones and Towers 2001

$25.00 each (Outside the U.S., $30.00)

EMFs in the 90s
1993-2001 Updates ($25.00 each)

Complete sets of EMFs in the 90s (1990-2001)
are also available for $195.00 each. (Save $55.00)

Outside the U.S., add $7.50 airmail postage per update.
For the complete set, add $30.00.

Back Issues
Any Year (six issues, $100.00)

Outside the U.S., add $10.00 airmail postage per set
Any Three Years of Back Issues ($200.00)

Outside the U.S., add $25.00 airmail postage

Prepaid Orders Only. U.S. Funds or International
Money Order, Please. Visa and MasterCard Accepted.

MICROWAVE NEWS • PO Box 1799 • Grand Central Station
New York, NY 10163 • (212) 517-2800 • Fax: (212) 734-0316

Web: <www.microwavenews.com>
E-mail: <mwn@pobox.com>

Reprints from the pages of Microwave News:

New!

New!

SOLAR POWER SATELLITES
Plants Growing in the Beam...NASA is once again investigat-
ing space solar power (SSP)—a plan to collect solar energy with
satellites and beam it down to Earth with 2.45GHz or 5.8GHz
microwaves (see MWN, S/O01). Dr. Jay Skiles of the NASA Ames
Research Center near San Jose, CA, is investigating whether mi-
crowaves will interfere with plants growing near the 100km2 (39-
square-mile) ground-based receiving antenna (known as a rec-
tenna). The power density at the center of such a receiving array
would reach 23mW/cm2, according to one estimate, dropping to
1mW/cm2 at the edge of the rectenna and 100µW/cm2 at the
protective fence. In an experiment that ended in early June, Skiles
exposed alfalfa plants to 2.45GHz radiation at power densities
of 0.1-4mW/cm2 and monitored the levels of chlorophyll, as well
as of carbon dioxide and oxygen, in the air. Preliminary results
will be reported later this summer, he told Microwave News. This
was essentially a pilot study, Skiles said. “Now we are set to
move ahead with plants growing in real-world conditions.” He
expects to begin these experiments at both 2.45GHz and 5.8
GHz this summer....Earlier this year, NASA, the National Sci-
ence Foundation and EPRI issued a request for proposals on “im-
pacts of microwaves on living and nonliving systems,” among
other topics related to SSP (<www.nsf.gov/pubsys/ods/getpub.
cfm?nsf02098>). The deadline for proposals was June 15.

ANTENNAS & DIPLOMACY
Cyprus Shifts Stance...On July 3, Cyprus’ foreign and environ-
ment ministers asked the British military not to proceed with
plans for two new antennas to be used for intelligence-gathering
at the U.K. military base there. They warned that the 320-foot
towers—and a huge wire net connecting them—would “seri-
ously harm the environment” on the Mediterranean island by
damaging a marsh that is internationally recognized as a wild-
life habitat. The British countered that its base is not in the pro-
tected area and rejected as “unrealistic” a Cyprus government
proposal to relocate the towers, according to the July 3 Cyprus
Mail. Previously, government officials had rebuffed public and
parliamentary opposition to the project based on health concerns
(see MWN, J/A01 and S/O01). Clashes between British military
police and some of those protesting the towers have continued.
The member of parliament who was arrested last year for scal-
ing one of the existing towers, thereby sparking a riot, was ar-
rested again. This time, he entered the construction site, climbed
a bulldozer and refused to come down.

1973. “Herman P. Schwan: A Scientist and Pioneer in Biomedi-
cal Engineering” appears in the Annual Review of Biomedical
Engineering, 4, pp.1-27, 2002. The article features a full-page
picture of Schwan, but due to an editing error, he is identified as
Foster....Dr. Gunnhild Oftedal has joined the faculty of tech-
nology at Sør-Trøndelag University College in Trondheim, Nor-
way. Oftedal, who collaborated with Dr. Kjell Hansson Mild
on the Scandinavian mobile phone–headache study (see MWN,
M/J98), says that she plans to continue to work on EMF issues in
cooperation with Prof. Anders Johnsson at the Norwegian Uni-
versity of Technology, also in Trondheim, where she used to work.
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Keeping Current: Follow-Up on the News
◆ The use of electric blankets did not lead to an increased risk
of endometrial cancer, according to Jane McElroy and cowork-
ers at the University of Wisconsin, Madison. Their paper is in the
August 1 issue of the American Journal of Epidemiology (156,
pp.262-267, 2002). Previously, she reported no electric blanket
link to breast cancer (see MWN, N/D01).
◆ Germany’s Federal Radiation Protection Office is dismissing
a Japanese researcher’s prediction that ICNIRP limits could be
exceeded if many mobile phones are used in an enclosed space,
such as a train car or elevator (see MWN, M/J02). Dr. Tsuyoshi
Hondou’s calculations are “based on unrealistic assumptions,”
the agency stated in July on its Web site, <www.bfs.de>.
◆ Dr. Nancy Wertheimer and Ed Leeper offer some ideas to ex-
plain the contradictory results obtained in two Canadian EMF
studies on childhood leukemia. See: “Potential Motion-Related
Bias in the Worn Dosimeter Measurements of Two Childhood
Leukemia Studies,” which appears in the July issue of Bioelectro-
magnetics (23, pp.390-397, 2002).
◆ In Lancashire and North Yorkshire, where police are testing

the TETRA system before installing it throughout the U.K., of-
ficers are blaming the new digital radios for headache, nausea
and other symptoms, according to a survey reported in the July
18 Daily Telegraph. The Police Federation, the employee group
that did the survey, contends that its members are being used as
“guinea pigs” (see MWN, S/O01 and N/D01).

◆ Radiation from nearby telecom transmitters was not respon-
sible for a cancer cluster among children at an elementary school
in Valladolid, Spain, according to an expert inquiry commis-
sioned by the health council of Castile and León (see MWN, J/F
02). Nevertheless, the commission’s report, released on May 23,
recommends that the antennas be removed.

◆ Two Minneapolis suburbs have dropped their opposition to
Xcel’s planned upgrade of a power line from 115kV to 230kV.
Sunfish Lake and Mendota Heights had cited health concerns in
voting to block the project earlier this year, but they decided to
settle with the utility after state courts ruled against them and
Xcel threatened to sue (see MWN, M/A02 and M/J02). The Power
Line Task Force is vowing to continue to fight the upgrade.

ALTERNATIVE MARKETING
Magazine Plugs Shields...In its June issue, Alternative Medi-
cine features an eight-page spread on EMF dangers which is fol-
lowed by an “informal study” of devices “designed to neutral-
ize” the “harmful effects” associated with EMF exposures. Tests
of the Teslar watch and two pendants, the QLink and the Bio-
Electric Shield, yielded “impressive” results: When wearing the
devices, a volunteer had no change in heart rate during a mobile
phone call, but without the gadgets her pulse sped up while us-
ing the phone, according to the tester, Larry Trivieri. “Who would
have thought it,” he concludes, “those darned things seem to
work!” We should note that the articles are flanked by ads for
the BioElectric Shield, the QLink and the Teslar watch. The Bio-
Electric Shield received extensive free publicity in 1998 when
several U.K. newspapers claimed that Cherie Blair, Prime Min-
ister Tony Blair’s wife, was wearing the device and that Hillary
Clinton had recommended it to her (see MWN, S/O98).

MICROWAVE WEAPONS
Military Plans Unfolding...In recent weeks, David Fulghum
of Aviation Week has been a font of information on high-power
microwave (HPM) weapons—some of it a bit contradictory. On
July 22, he quoted Mike Booen, head of Raytheon Electronic
Systems’ directed energy programs, predicting that HPMs would
be operational within four to five years. But then in the August 5
issue, Fulghum reported that microwave weapons would prob-
ably be used in the much-talked-about war against Iraq. In be-
tween, on July 29, Aviation Week announced that the U.K.’s de-
fense ministry has successfully tested a prototype HPM weapon
and that Germany is considering developing one too.
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Motorola’s Junkyard Dog
It was an ugly scene. Motorola’s Joe Morrissey came to the

microphone after Dariusz Leszczynski’s talk at the BEMS meet-
ing and asked if he had read the epidemiological and animal stu-
dies showing that mobile phone radiation has no health effects.
If so, he wondered, why was Leszczynski speculating about mi-
crowave-induced cancer risks and leakage through the blood-
brain barrier (see p.10).

“Are you aware of these studies?” Morrissey demanded to
know. There was a moment of stunned silence before Leszczynski
responded that of course he was. “I should have answered, ‘Yes,
I can read,’” he later told us.

Motorola is the single most important force in bioelectromag-
netics today. It is the largest sponsor of health research, both on
its own and through the Mobile Manufacturers Forum, and it
controls key positions on standard-setting committees and pro-
fessional societies such as BEMS. Motorola has a big say about
what papers are published, what standards are adopted and what
meetings are held—it even decides what news is sent to BEMS
members.

But as the Morrissey episode illustrates, there is more than
science on Motorola’s agenda. The company has never shied away
from spinning research results. Remember how its PR people
“war-gamed” the Lai-Singh results? (See MWN, J/F97.)

Too often, Motorola takes the position that experimental re-
sults from labs it sponsors are always right and that conflicting

findings must be wrong. Henry Lai and N.P. Singh saw DNA
breaks in rat brains following microwave exposure, but Joe Roti
Roti did not. Motorola says you have to believe Roti Roti.

Whether discouraging China from adopting a tough new SAR
standard or pushing for looser microwave exposure limits in the
U.S. or arguing that putative nonthermal effects must be due to
heating, Mays Swicord, C.K. Chou and Joe Elder want us to be-
lieve that their opinions are based on science and only on science.

It’s a tough sell. Morrissey is their attack dog and his nasty
performance at the BEMS meeting tells us a lot about Motorola’s
real agenda: to discredit any data that could hurt the market for
mobile phones.

By the way, we wonder whether Morrissey is aware of Ross
Adey’s animal study showing that digital phone radiation can
protect against cancer. He should be. Motorola sponsored it.

Dr. Li’s Chorus of Critics
Last year when we first reported De-Kun Li’s innova-

tive study linking miscarriages to a new metric—maximum
magnetic field exposure—we predicted that it would not
soon be followed up (see MWN, M/J01). But we never dreamt
that it would be attacked so fiercely.

Sir Richard Doll and his NRPB colleagues called the
results essentially worthless and said that they do not war-
rant a second look (see p.3). The electric utility industry and
BEMS wasted no time before circulating Doll’s harsh opin-
ion. At EPRI, Rob Kavet lip-synchs Li’s critics when not
prevaricating about his own activities.

Much too much protesting is going on, which suggests
only one thing: Li is on to something after all.

How To Do Science: Löscher
Teaches Americans a Lesson

We should all thank Germany’s Wolfgang Löscher for re-
minding us what science is really about: Testing ideas until you
understand what is going on.

Ten years ago, Löscher and Meike Mevissen began publish-
ing a series of papers that upset the prevailing paradigm by show-
ing that relatively weak magnetic fields can promote breast can-
cer in laboratory animals.

This is important. Evidence of an EMF effect on animals is
the missing link. With it, the epidemiological evidence pointing
to a cancer risk would be much more credible.

NIEHS’ Gary Boorman asked Battelle’s Larry Anderson to
repeat Löscher’s work. His first two experiments went awry. A
third attempt found no effect.

Boorman dismissed Löscher’s work as flawed and went on
to wage a campaign to discredit Löscher, even resorting to dirty
tricks.

Instead of turning tail as so many others have done when con-
fronted by an angry EMF establishment, Löscher went back to
the lab and ran more experiments. He collaborated with Ander-
son and together they explored why their results disagreed.

Now, four years later, Löscher thinks he has the answer. As
his postdoc Maren Fedrowitz explained at the June BEMS meet-

ing: Animals with different genetic makeups respond differently
to EMFs (see p.2).

EMF research is plagued with unreplicated results because
there is never enough money, persistence and curiosity to re-
solve apparent contradictions. The significance of genetic vari-
ability emerged in the Henhouse Project 15 years ago, but it was
ignored because it, too, challenged the orthodoxy.

Löscher has shown us that EMF enigmas can be explained—
if one behaves like a scientist.
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The much delayed National Institute for Occupational Safety and Health 
(NIOSH) criteria document on radiofrequency and microwave (RF/MW) ra- 
diationis in troubleagain.Thenew setback came as the Reagan administration 
proposed to move the institute out of the nation's capital to Atlanta and Cin- 
cinnati. A source within the criteria documents branch said, "Work has come 
to a virtual standstill as the staff tries to deal with the shock of the move!' 
Many employees are known to be looking for otherjobs, and none of the three 
staffers writing thedocuments has made acommitment to move with NIBSH. 
As of last May, the criteria document was scheduled for external review in 
December. 

According to the administration's plan announced lliis June, most of 
NlOSH will movelo Atlanta from Rockville. blD, and tl~ur bein the firm con- 
trol of its administrative parent, the Center for Disease Control (CDC). The 
approximately 50 members of the criteria documents branch would be trans- 
ferred to Cincinnati. Dr. 1. Donald Millar, director of CDC's Center for En- 
vironmental Health, has been selected to replace the past director, Dr. Tony 
Robbins, who was fired earlier this year. 

The proposed move drew immediate criticism from a number of con- 
gressmen and labor leaders. Sheldon Samuels of the AFL-ClO's Industrial 
Union Department, along-time follower ofthe progress on the RF/MW docu- 
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(continued fmmp. I )  

I * The World Health Organization criteria document on RF 
and microwave radiation health effects will soon be available. 
* Soviet over-the-horizon radar is causing serious interference 
problems. 
0 An evaluation of prospective populations for future 
RF/MW epidemiologies will be released this September. 

ERMAC Budget Cut 
Confronted by the loss of program funds, Jansky pledged 

to "'do whatever 1 can" to cany out ERMAC's responsi- 
bilities. He said he had appealed to restore the bioeffects re- 
search program in NTIA's IT83 budget, and will use discre- 
tionary funds, if necessary, to support the program. (Funding 
forFY82 will remainatthesamelevelas this year's budget.) He 
cautioned, however, that the future was still too uncertain to 
allow guarantees. Underscoring his point, Jansky waned that 
the new administration will ask ERMAC "to justify its ex- 
istence" and suggested the council do just that. 

Lobbying efforts began almost immediately. ERMAC, re- 
soonsible for trackina and evaluatine work on thesideeffects 
A d  control of non-ionizing radiation, drafted a letter to the 
Secretary of Commerce stressing the importance of EPA's 
RF/MW public health standard and of the agency's research 
programs. 

In a June 23 letter, Howard Johnson of RCA sent a related 
message to the secretary: ERMAC's work warrants greater 
support. ERMAC "has not been properly aided or utilized" 
since its move from the White House, Johnson wrote. He 
urged that the council be reconstituted with a new charter and 
that it receive a fair share of the FY82 budget. 

EPA Pmgram 
EPA's Dr. Daniel Cahill, David Janes and their staffs from 

the Offices of Research and Development and of Radiation 
Programs briefed ERMAC on the agency's extra-and in- 
tramural projects during the first day and a half of the meet- 
ing. Cahill said that EPA's criteria document for an exposure 
standard will go to the Scientific Advisory Board for review 
this September. Later, on questioning, Janes announced that 
the federal guideline emerging from this document may be 
flat. Unlike the ANSI and NIOSH proposals, Janes explained 
that EPA is considering a single non-frequency dependent 
standard to simplify enforcement. Both officials noted that 
the budget cuts would not significantly hamper their programs 
(See MWN April 1981). 

Completion of an EPA project identifying potential popu- 
~ -~ 

lations for fulureepidemiologies was rrponed by   ore en Hill. 
Hill, a eradunte student workine at EPA on a follow-uo studv 
of woriers at the MIT ~adia t ion Laboratory, said the evalua- 
tion will be out this September. 

EPA's research activities drew eeneral omise from ERMAC. - 
except for repeated calls from Dr. Sam Koslov of the Johns 
Hopkins Applied Physics Lab for experiments at power den- 
sities closer to present environmental levels. 

In administrative news, Janes has been made the permanent 
director of the surveillance and emergency preparedness divi- 
sion in EPA's Office of Radiation Programs. while Richard 

Tell remains the acting chief of the office's nou-ionizing radia- 
tion surveillance branch. Plans are underway to bring Tell's 
operations east from Las Vegas sometime during the next 
fiscal year. 

USSR Radar Interference 
The update on the US-USSR Cooperation Agreement 

sparked a heated protest from Dr. Ross Adey. Adey, from the 
VA hospital in Loma Linda, CA, could not support the pro- 
gram as long as interference problems caused by Soviet over- 
the-horizon (OTH) radar continue. "I don't thinkanyonecan 
be aware of what is going on in themicrowave frequencyspec- 
trum from 6 to 30 MHz," Adey said, "and not know that the 
Russians deliberately, maliciously and willfully are destroying 
the ability of the western world to utilize that spectrum!' He 
opposed all scientific exchange programs until this "grossly 
abusive misuse of the spectrum" stops. 

(The US has its own olans for an OI'H svstem. The Air 
Force has proposed Bangor, ME, for its defense radar. A July 
1981 supplement to the projeci's 1975 Environmental impact 
Statement details the effects of siting the svstem at Baneor In- - - 
temational Airport and reviews the issue of biological effects 
of non-ionizing radiation.) 

Dr. Clifford Mitchell, from the National Institute of En- 
vironmental Health Sciences, and several council members 
felt the benefits of exchange outweighed the shortcomings. 
Mitchell said Soviet scientific reoortine has imoroved mark- - 
edly since the program began and he supported renegotiation 
of the agreement,-which Lxpires May 1982. Jansky, ocknowl- 
edeine that the USSR has been "roundlv criticized" for this - 
radar interference, asked Adey for more information in 
writing but said the ERMAC was not the proper forum for his 
complaint. 

USSR and WHO Standards 

News of a rise in the Soviet occupational standard popped 
up on the heels of this exchange. Dr. Morris Shore of the 
Bureau of Radiological Health (BRH) said he learned of the 
shift to 25 uW/cmX from 10 uW/cml during a workshop in 
Kiev earlier this year. No one else at the meeting bad heard of 
the change, and Shore is still awaiting detailson the standard 
from the Soviet Union. 

Poland's Przemyslaw Czerski, presently visiting BRH, an- 
nounced that the World Health 0r&niz&ion criteria docu- 
ment on non-ionizine radiation health effects will be available - 
soon. The report (EHC No. 16, WHO 1981, Geneva).com 
cludes that acceptable occupational exposures range between 
0.1 and 1.0 mW/cml, depending on the exposure time. 

A suggestion was made to reconvene ERMAC in this fiscal 
year, butseveral council members doubted that another meet- 
ine could be scheduled bv late Seotember and no date was set. - 
The minutes of the meeting are now in draft form and will be 
out before long. Meanwhile, the minutes of the August 1980 
meeting are still available. 

ERMAC's statement on the risks to employees at the Moscow 
Embassy, not discussed at the meeting, is now out. See op- 
posite page. 
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NIOSW MOSCOW ASSY 

(conrinued from p. I) : ment, said: "The degrading of the agency will slow down the 
possibility of a forthright report from NIOSH." But, he went 
on, "there is increasing resistance to the move and this is pro- 
viding the impetus for an amendment to the Public Health 
Service Act, which would take NIOSH out of CDC!' 

Coneressmen from at least three house subcommittees are 
examizng the administration's plans for NIOSH. Represen- - tative Joseph Gaydos's (D-PA) health and safety subcom- 
mittee of the House Committee on Education and Labor held 
hearines on the nronosal Julv 28. A number of witnesses 
argnedthat NIOSH should stay in Rockville because of the 
hiih costs of movina and of the importance of ~reservina the - - . 
independence of the agency. Congressman Michael Barnes 
(D-MD). who urged Gavdos to call thehearinas, madespecific 
mentio*of the RF/MW document: "I myself know bf one 
verv imnortant ~ ro i ec t  that will likely ao unfinished if NIOSH 
leaies chis area: ~ i e  long-awaited siudy of the impact of ra- 
diofrequency and microwave radiation will lose one and per- 
haps both of the scientists in charge of the project. Private in- 
dustry and OSHA both want this study to appear. Thestudy's 
suppression, whether intentional or unintentional, would be 
an unconscionable blow to thousands of American workers 
and consumers." 

David Obey (D-WI) of the House Appropriation Com- 
mittee's subc&mitt&on labor, health and human services 
and Toby Moffett (D-CT) of the House health and environ- 
ment subcommittee of the Energy and Commerce Committee 
are also nursuina investications. 

~ l ~ i l e ~ o n ~ r e ~ s i s  insummer recess, CDCiscontinuing with 
its reoraanization of NIOSH. Whether any formal action will 
be taken to block the changes will not heknown until Wash- 
ington goes back to work after Labor Day. By then, a picture 
of who will be leaving NIOSH and o f  the resulting delay in the 
criteria document should emerge. 

OSHA and ACGIH 
Meanwhile. thines have hardlv been auiet at the Occu~a-  

tional Safety 'and Health ~dminisrration (OSHA). A move 
touard the develo~ment of a RF/MW standard was taken as 
officials were reported to be seriously considering setting up a 
standards committee-a step requested by labor representa- 
tives at  last May's congressional hearings (see MWN June 
1981). OSHA administrator Thome Auchter, who has other- 
wise been busy withdrawing many occupational health stan- 
dards.' is due to decide on the microwave issue soon. 

paralleling NIOSH's staff programs, the standard setting 
o~erat ion at  OSHA has come to avirtual ston with the resima- 
tibn of Dr. Bailus Walker and the firing of ~ r .  Peter lnfake. 
Walker's denartnre leaves OSHA's health standards oroeram 
without apermanent director. Theupheaval caused b; thidis- 
missal of Infante over conflictine views on the carcinoaenicitv 
of formaldehyde has exacerbated the situation. 

- 
At its May meeting in Portland, OR, the American Con- 

gress of Governmental and Industrial Hygienists (ACGIH) 
aooroved a orooosal for a new RF/MW standard. While sim- 
ii& to the N~OS'H and ANSI proposals, the ACGIH standard, 
when fotmallv accepted. would beain at  10 kHz-the first to . . 
apply to low-frequency VDT radyation. A full text of the 
ACGIH standard will appear in MicrowaveNewsnext month. 

*See: R. Jeffrey Smith, "OSHA Shifts Direction on Health Stan- 
dards." Science. 212. 1482.26 June 1981. 
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The National Telecommunications Information Adminis- 
tration (NTIA) has released its report for the State Depart- 
ment on the beaming of microwaves at the US embassy in 
Moscow with the final assessment of the biological risks to 
those exposed. As previously reported (see MWN January 
1981), members of the Electromagnetic Radiation Manage- 
ment Advisory Council (ERMAC) anticipated no adversecon- 
sequences from the Moscow signal. The full text of the ER- 
MAC statement is presented below. 

The bulk of the report, MicrowaveRadiation at the USEm- 
bossy in Moscow and Its Biological Implications: An Assess- 
ment (NTIA-SP-81-12) is made up of the previously released 
State Department and Johns Hopkins University's Applied 
Physics Lab analyses of theexposureof embassy employees t o  

F'ULL TEXT 
ERMAC Assessment of the Potential for 

Biological Effects from Microwave 
Illumination of the U.S. Embassy in Moscow 

The Electromagnetic Radiation Management Advisory Council 
(ERMAC) met on August 26, 1980, to assess the biological implica- 
tions of the microwave environment within the U.S. Embassy in 
Moscow, based on a retrospective analysis of that environment. This 
assessment war undertaken in response to a recommendation in the 
1978 "Foreign Service Health Status Study" by The Johns Hopkins 
University School of Hygiene and Public Health, which reads as 
follows: 

"There is nneed for an authoritative bio~hysical analysis of themi- . . 
crowavc field that has been illuminating the Moscow Embassy dur- 
ine the Dart 25 years with arresrmcntr based on theoretical con- 
rideratiins of the likelihood of any biological effects!' 
To implement this rtcommendation, the Department of State re- 

quested the assistance of the National Telecommunications and In- 
formation Administration (NTIA). The Johns Hopkim University 
Applied Physics Laboratory was requested to develop as complete a 
physical description of the U.S. Embassy microwave environment as 
possible using all available data. Modclr were developed describing 
the microwave power dcnrity distribution within the Embassy during 
theperiod January 1966 to February 1977. Based on thesemodels, the 
Department ofStateestimated personnel exposure as a function oflo- 
cation in theEmbassy. After reviewing this information, the ERMAC 
was asked to assess the likelihood of an)rbiological effects from the 
microwave environment and estimated exposures described. 

The Council agreed that the models presented tend to overstate 
rather than understate the probable microwavelevels and that mere is 
no indication of any significant variations from the models over time. 

The Council discussed the current state of knowledge and on-going 
rerearch on biological effects of microwave radiation. A considerable 
number of scientific investigations have been conducted and bio- 
logical cffects have been reported from exposures to power densities 
higher than those under assessment and to specific modulation Ire- 
quencies not found in theMoscow signals. It was agreed that there is 
no scientific evidence, nor are thereany theoretical grounds tosuggest 
that biological effects would bc expected to occur from the type and 
low levels of exposure as presented in the models. 

Consequently, the ERMAC concluded that no deleterious bio- 
logical cffects to personnel would be anticipated from themicrowave 
exporurcs at the U.S. Embassy in Moscow as described in this 
assessment. 



GOVERNMENT UPDATE 

* NBS Measurement Report 
' The National Bureau of Standards has found that: "The 
need to develop and improve instrumentation, measurement 
standards, calibration services and standardized measurement 
techniques [for non-ionizingradiation] faroutueighstl~enecd 
to establish regional calibration laboratories!' 

~hisconclu&n together withsome84specificrequirements 
to upgrade the capability to monitor levels of non-ionizing ra- * 

: diation are contained in Requirements for an Effective Na- 
IionalNon-IonizingRadialion Measurement System by NBS's 
Howard Clark with the cooperation of the Conference of Ra- 
diation Control Program Directors (Special Publication No. 
613). The report grew out of a recommendation by the Senate 
Committee on Commerce, Science and Transportation (See 
Report on Radiation HeaNh and Safe13 December 1978). 

About half of the 84 requirements were deemed to be high 
priority, but Clark found that those important tasks either 
were already being implemented or are now being developed. 

Clark notes that the Conference of Radiation Control Pro- 
gram Directors believes that "the principal barriers to its own 
effonsinassuringnon-ionizingradiationsafety are thelack of 
(a) general population exposure standard which its members 
c&-enforce, (b) enabling legislation at the state level which 
would give them authority to act, (c) inexpensive, commer- 
cially available field-survey instruments, and (d) adequately 
trained oeoole!' 

The repoh is available from the Government Printing Of- 
fice for $2.75, stock no. 003-003-02335-3. 

EMP News 
The Defense Nuclear Agency's plans to deal with EMP ra- 

diation were reviewed in Lt. General Harry Griffith's testi- 
monvbeforea Senate defense a~orooriations subcommittee in .. . 
early July. 

Nuclear Reeulatorv Commission eneineer Demetrios Bas- 
dekas believes-that EMPS could cause ; meltdown in nuclear 
reactors. His concerns are addressed in an Oak Ridge report, 
which concludes that anuclear plant would shut down follow- 
ing EMP exposure. See Eric Lerner's "EMPs and Nuclear 
Power," IEEE Spectrum, June 1981; and The Effects of 
Nuclear Eleclromagnetic Pulse on Nuclear Power Plants, 
(ORNL-5029). available from the National Technical Infor- 
mation Service. 

Anumber of technical papers on EMP werepresentedatthe 
18th annual conference on Nuclear and Space Radiation Ef- 
fects, held at the University of Washington, Seattle, July 
21-24. 

William Broad's second and thud articles on EMP, "En- 
suring DeliveryoftheDoomsday Signal" and "Playinga Wild 
Card," appeared in the June 5 and 12 issues of Science 
respectively. 

BRIEFS 
The Federal Communications Commission (FCC) has pro- 

posed rules authorizing interim direct broadcast satellite 
(DBS) service in the 12 GHz band (46 FR 30124, June 5). If 
adopted, DBSprioritywillrequire frequency reassignment for 
terrestrial carriers currently operating in this band.. . . CBS, 
RCA and ten other companies have filed proposals for DBS 
service with the commission, which approved COMSAT's 

Litigation.. . . Ronald Karras, a former radar repairman, has 
won a $200,000 mid-trial, out-of-court settlement of his suit 
against the General Electric Company and the Western Elec- 
tric Company, according to a forthcoming article in the Na- 
IionaILawJournalby Jill Jonnes. Karras, who worked on the 
Nike Hercules radar for 14 years, suffers from multiple injur- 
ies including deafness, bleeding eyes and systemic hemor- 
rhaging. John Phillips, Karras's lawyer in Chicago, could not 
be reached for comment. The case number is CV-79-L-20237, 
Circuit Court, Cook County. 

Amund the Country.. . .Electric field levels of up to 450 V/m 
but averaging 22-57 V/m at head height were recorded on the 
102nd floor observatory of the Empire State Building in New 
York City. EPA's Richard Tell, who took themeasurements in 
July 1980, found that field strengths increased with height. He 
guessed that reflective glass, installed elsewhere on the floor to 
reduce radiation levels, was not put in the transom window 
where the highest reading was found.. . .The next meeting of 
the Scientific Advisory Panel for New York State's study on 
the health effects of power lines was scheduled for July 31 in 
Massena, NY. The panel hopes to fmalizeits selection of study 
research areas at the meeting.. . . State Representative Joseph 
Lashinger, Jr., of Pennsylvania is preparing legislation to 
bring non-ionizing radiation under the authority of the state's 
Department of Environmental Resources (DER). Lashinger is 
also drafting action to require DER approval before utilities 
can begin new construction or operation of microwave de- 
vices.. . .The zoning board hearing on COMSAT's proposed 
$50million earth station in Cleveland Township, PA, isset for 
August 3. Among those scheduled to testify for COMSAT are 
Colonel Budd Appleton and Dr. Herbert Pollack.. . . RCA 
Corp.'s plan to build a satellite communications earth station 
on Bainbridge Island, WA, has stirred community concern. 
RCA is now purchasing land for the station. 

VDB.. . .Plastic cabinet VDTs at the Montreal Gazette will 
get metal shields and will be retested for radiation emissions. 
The Quebec Department of Environment will make the meas- 
urements. In department tests last January, high emission 
levels were recorded from several terminals at the paper.. . . 
The seven newspaper guild locals participating in the Mt. Sinai 
VDT study headed by Dr. Arthur Frank are listed in the June 
12 GuildReporter. Members will fill out questionnaires tqde- 

petition to enter the new field earlier this year.. . .The Federal 
Aviation Administration (FAA) has recommended the threat- 
alert and collision avoidance system (TCAS) for US aircraft. 
FAA's J. Lynn Helms says the airborne system should be in 
operation by 1984.. . .The Frequency Management Advisory 
Council (FMAC) met June 19 in Washington, DC, and con- 
tinued work on its national long-range spectrum planning 
project. A joint FCC-NTIA contract will soon be negotiated 
to support this work.Thenext FMACmeeting is scheduled for 
September 11. 
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CONFERENCES 

,(continued from p. 4) Strmbourg Biomedical Symposium 
termine if full medical examinations are warranted.. . .Action 
on a VDT safety hill requiring employers to inform workers 
about VDT-related hazards and the precautions to minimize 
them was indefinitely postponed by the Maine legislature this 
May. RepresentativeEdith Beaulier, the hill'ssponsor, saidshe 
will propose the hill again in the next session.. . .Next year the * ' Illinois legislature will consider a VDT hill similar to 
Beaulier's.. . .The preliminary agendaandalist ofparticipants 
are out for theSymposium on theImpact of Video Viewing on 
Virion of Workers, August 20-21 in Washington, DC. The 
NAS Committee on Vision is sponsoring the meeting. For in- 
formation, contact Key Dismukes at the committee, (202) 
389-6368.. ..An article by Eliot Marshall summarizing the 
May 12 congressional hearingson VDTs appeared in the June5 
Science.. . .The final NIOSH report on its Bay Area VDT 
study is now available. For a copy, send a self-addressed'mail- 
ing label to: NIOSH, Publications Dissemination, DTS, 4676 
Columbia Parkway, Cincinnati, OH 45226, Attn: VDT, 
DHHS Publication No. 81-129.. . . "Video Display Terminals, 
Are They Hazardous to Your Health?" an article by Eric 
Maloney, appears in the July Microcomputing. 

Technology.. . .The market for cellular mobile radio equip- 
ment will reach into the billion-dollar range over the next dec- 
ade, according to Frost & Sullivanof New York. In a258-page 
report, the research firm anticipates significant market expan- 
sion in 1984 when the first commercial cellular systems are ex- 
pected to he in operation. Carrier revenues are also expected to 
surge, reaching $42 million in 1984 from $3.5 million in 1981. 
"Cellular Systems and Alternatives for Mobile Radio Com- 
munications" is available from Frost & Sullivan, Inc., 106Ful- 
ton Street, New York, NY 10038, (212) 233-1080, $900.. .. 
Lockheed will investigate the effects of very low frequency 
radio waves on the ionosphere. The June issue of Microwaves 
reports that scientists suspect VLF transmissions might lessen 
the mirror effect of the ionosphere and thereby disrupt long- 
range communications. The "simulated emission of energetic 
particles," or SEEP, experiment is being paid for by theoffice 
of Naval Research.. . .Scientists from California Institute of 
Technology's Jet Propulsion Lab have reported on the first 
map of sea surface temperature in the June 19 Science. Meas- 
urements taken by Seasat scanning multichannel microwave 
radiometer (SMMR) in 1978 wereused to produce themap.. . . 
Hughes Aircraft Co. is developing a special sensor, microwave 
imager (SSM/I) to monitor severe weather from space. Avin- 
tion .Week & Space Technologv, June 15, reports that the in- 
strument detects a combination of reflected and emitted mi- 
crowaves from a designated area. SSM/I is part of the Air 
Force defense meteorological satellite program.. . . NASA 
and Georgia Tech have built a prototype radar sensor for re- 
mote control of coal mining equipment. In the June issue, 
Microwave Journal reports that the device electronically 
measures the cutting machine's location in the shaft, enabling 
the operator to position and control the equipment far from 
the heavy coal dust produced at the shearing site. 

The Symposium on Biomedical Thermology brought more 
than 250 participants from 20 countries to Strasbourg, 
France. June 30-July 4. In many ways, the meeting allowed 
French scientists to display their progress toward the diagnosis 
and treatment of cancer with electromagnetic energy. 

Three years ago, the French government set up a special 
committee to encourage research on the medical applications 
of non-ionizing radiation, with special emphasis on hyper- 
thermia, microwave imaging and bioeffects research. The 
panel was chaired by Dr. Michael Gautherie of the medical 
faculty at the University Louis Pasteur in Sirashourg, who 
also organized the symposium. With a budget of about five 
million francs, centers around the country bought equipment, 
recruited researchers and sponsored a host of projects. 

Most of the French scientists reported preliminary results at 
Strashourg, and it is still too early to predict how well thegov- 
ernment's investment will pay off. Nevertheless, an array of 
techniques has been developed and many clinical studies are 
under way. Now, new money, some from commercial spon- 
sors, will replace the public support, and this will no doubt 
select the most promising systems. 

Among the presentations were news of RF and microwave 
hyperthermia units controlled by passive microwave thermog- 
raphy developed by a team from Lile, headed by Dr. Maurice 
Chive. The RF unit (13.56 MHz) is already being used in the 
treatment of 30patients with neck and throat cancer, while the 
microwave unit (2450 MHz) will be operational soon. Profes- 
sor Lucien Israel from Bohigny has been heating stomach, 
pancreatic and lung tumors with RF energy and has concluded 
that the length of the sessions is an important variable in deter- 
mining optimal treatment regimes. He began with sessions of 
less than an hour, increasing them to threehours, whilealso in- 
creasing the number of sessions. Of the 55 deep, inoperable 
tumors, he scored 35 partial responses and two total regres- 
sions. Anticipating the widespread use of NMR imaging, Dr. 
A. Bellossi of the medical school in Rennes has started expos- 
ing female rats to constant magnetic fields of 6,000gauss. His 
preliminary results indicate that the fields could enhance the 
induction of tumors by chemicals. 

Reports from other countries included: 
* Poland's Stanislaw Smigielski presented experimental 

evidence for a hiphasic reaction of the immune system to mi- 
crowaves: stimulation of thesystem for up to a few days dfex- 
posure followed by suppression of cell-mediated immune 
reactions in animals exposed for several months. In an inter- 
view, he said that he would soon begin a new three-year study, 
funded by the US Bureau of Radiological Health, on the tera- 
tological and developmental effects of 2450 MHz on mice. He 
will also continue to study the co-carcinogenicity of micro- 
waves with chemicals. 

* Professor H. Frohlich of the University of Liverpool, 
England, speculated about a mechanism for frequency-de- 
pendent, low-intensity microwave bioeffects: "The energy of 
the microwave is then used simply as a trigger to initiate apro- 

(continuedp. 8) 
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ICAL APPLICATIONS 

, NMR Imag ing  

Three studies on the diagnostic application of nuclear mag- 
netic resonance have been recently published: 

1) In what the New England Journal of Medicine called the 
"first clinical application of this powerful technique," a team 
from the University of Oxford reported an examination of - McArdle's syndrome (a rare, inborn metabolic disease) with 
phosphorus41 NMR. The non-invasive method can measure 
intercellular pH and phosphorus-containing metabolites of 
ATP. (See B.D. Ross ef a/., NEJoM, 304, 1338, and F.H. Ep- 
stein, ibid, 304, 1360, May 28, 1981.) The phosphorus NMR 
method is described in Jean L. Marx's "NMR Researchers 
Embark on New Enterprise," Science, 2N, 425, July 24,1981. 

2) F.W. Smith and co-workers from Aberdeen. Scotland were 
able to differentiate malignant liver tumors from benign cystic 
lesions as well as deriveuseful data on cirrhosisand metastatic 
deposits using proton NMR. They concluded: "In demon- 
strating the presence of malignant tumors [NMR tomographic 
imaging] is as accurate as ultrasound and radionuclide liver 
scan and appears to be superior to them in the diagnosis of 
benign masses, obstructive jaundice, and in'flammatory con- 
ditions such as cholecystitis!' (See Lancet, p. 963, May 2, 
1981.) 

3) Two groups led by F.H. Doyle from Hammersmith Hospi- 
tal, London and I.R. Young of Thom-EM1 Ltd. applied pro- 
ton NMR to make images of the brain. Using an "inversion 
recovery technique," they were able to generate "unparalleled 
differentiation between gray and white matter in the brain!' 
They went on tonotethat "in localizationof lesions within the 
brain the white matter detail provided by the brain by NMR 
may allow a precision not possible with" X-ray computed 
tomography. The team concluded that "the technique will re- 
quire clinical evaluation but appears to have considerable 
potential in the diagnosis of neurological disease." (See 
Loncef, p. 53, July 11, 1981.) 

* * * * * 
Other new articles describing NMR imaging include: Jorge 

Llacer; "Nuclear Medical Imaging;' IEEE Spectrum, July 
1981; and Ellen R. Shell, "NMR: Beyond the X-Ray," Tech- 
nology Review, July 1981. 

Hyper the rmia  

Last March, Drs. Michael Douglas, Leon Parks and Jose 
Bebin of  the University of  Mississippi Medical Center 
reported three cases of acutemyelopathy (disease of the spinal 
cord) in patients receiving hyperthermia cancer treatment 
within two months of spinal cord X-ray irradiation (New 
England Journal of Medicine, 304, 583, March 5, 1981). 

Now, in a letter to the Journal, Drs. John Leith and Arvin 
Glicksman of Brown University write that, given the cellular 
processes at work, the potentiating effect of the two treat- 
ments was not surprising; they too favored caution when the 
two therapies are used in combination (NEJoM, 304, 1549, 
June 18, 1981). 

The July issue of Microwaves features a profile of Dr. Fred 
Sterzer, director of the Microwave Technology Center at RCA 
Labs in Princeton, NJ. The article describes the center's work 
with microwave hyperthermia and its joint cancer treatment 
program with Montefiore Hospital in Bronx, NY. 

Controll ing Para lyzed M u s c l e  

A group led by P. Hunter Peckham at Case Western Reserve 
University in Cleveland has published a paper on a new im- 
plantable stimulator, controlled by RF power for exciting 
paralyzed muscle. (See IEEE Transocfions on Biomedicol En- 
gineering, BME-28, 530, July 1981.) 

New J o u r n a l  

The IEEE will begin publishing a new quarterly journal, 
IEEE Transocfions on Medical Imaging, early in 1982. For 
more information, contact: Dr. Glenn Knoll, Department of 
Nuclear Engineering, 119 Cooley Building, University of 
Michigan, Ann Arbor, MI 48109 (313) 764-4260. 

EMBS C o n f e r e n c e  

Among the papers to be presented at the 3rd annual En- 
gineering in Medicine and Biology Society Conference (see 
conference calendar on p. 8 for details) next September 19 are: 
"Microwave Radiometry Thermal Profiles of Breast and 
DrainageLymphNode Areas." by J. Shaefferefal. ofEastern 
Virginia Medical School; two papers on non-invasive blood 
flowmetry by groups from the Medical College of Wisconsin 
led by J.H. Battocletti (using NMR) and S. Salles-Cunha; 
"Endogenous Electricity in Bone," by S.R. Pollack, ef a/. 
from the University of  Pennsylvania; "Electricity-Induced 
Bone Formation in Rats," by A.A. Marinoef al. of Louisiana 
State University Medical Center; and "The Role of Pulsing 
Electromagnetic Fields in Orthopaedic Surgery," by J.S. Kort 
and A.L. Bassett of Columbia-Presbyterian Medical Center. 

For more news on rnediml applicafions, see fhe ifenp on fhe 
L.H. Gray Conference and on the Biomedical Thermology 
Symposium on pp. 8 and 5. 
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SOLAR POWER S LLITES LETTERS 

Red Light for SPS 
1 The National Academy of Sciences' panel on solar power 
satellites (SPS) offered a cool appraisal of the proposed DOE- 
NASA project to collect solar energy in space and beam it 
down to earth with microwaves. The principal conclusion of 
the National Research Council's Committee on Satellite 
Power Systems was: . "The concept of an SPS is presently faced with sufficiently 

serious difficulties-in technological readiness, cost, com- 
peting technologies for generating electricity, magnitude of 
the enterprise, and international concerns-that no funds 
should be committed during the next decade to pursue de- 
velopment of an SPS." 
Among the areas "requiring vigorous research in order to 

clarify future decisions on SPS," the committeelisted the bio- 
logical effects of low-level microwave radiation. It went on to 
note that "public concerns about the potential effects of  ex- 
posure to microwave radiation produced by an SPS will have 
to be resolved if an SPS is to bepursued," and concluded that: 
"There arealso issues of oolitical andsocialacceotabilitvsuch 
as those related to the fear of possible hazards to health from 
exposure to microwaves." In addition, the allocation of or- 
bital positions and microwave frequencies could require inter- 
national cooperation. 

With respect to non-ionizing radiation, the panel also 
found: 

* The lifetime of existing klystron tubes for the conversion 
of energy to microwaves is "inadequate," and high-powered 
klystrons have not been tested in space. 

* Although there are no demonstrated harmful effects of 
microwaves at power levels of 0.1-100 uW/crnX, "no reliable 
theory exists on which to base an understanding of possible or 
alleged effects at these non-thermal power levels. Hence, while 
there is no evidence to suggest that such low power levels are 
not safe, neither is it possible now to prove that they are." 

* Microwaves can heat the ionosphere in a way that might 
have an impact, either positive or  negative, on radiocom- 
munications. 

* Satellite station-keeping tolerances, together with the in- 
tense microwave radiation, would make a portion of the or- 
bital arc unusable to other electromagnetic systems, such as 
communication satellites. 

The costs associated with avoiding interference effects 
caused by electric fields in the vicinity of receiving antennas 
"could be substantial." 

The SPS committee also found that the DOE-NASA Pro- 
gram Assessmenl Reporf: Slafemenf of Findings on SPS, re- 
leased last November (DOE/ER-M)85), "tended toemphasize 
an optimistic rather than a pragmatic outlook" on the epi- 
demiology of theeffects of microwaveexposure, among other 
factors. 

Only the conclusions and recommendations of the commit- 
tee's report, EIeclricPowerfrom Orbil: A Crifique of aSolel- 
lite Power Sysfem, have been released. The full report should 
be available soon from the National Academy Press, 2101 
Constitution Avenue, NW, Washington, DC 20418. 

1 * 1 1  1 

To fheEdifor: InMWN, May 1981, there is an article concerning nn 
Air Forcecontract with theUnivcrrity ofTexas Health Sciencecenter 
at San Antonio. Dr. David Ross, principal investigator Thearticle in- 
dicates that thestudy will bean attempt at areplicationoftheinvesti- 
aations of Adev and Blackman on amolitude-modulated radiofrc- 
quency radiation (RFR) on calcium effl;x. Actually, this is not at all 
the case. In fact, this is an initial study in what will be a thorough Air 
Force-sponsored investigation of the effects of RFR on neuronal cal- 
cium function. Dr. Ross is specifically studying the effects ofRFR on 
various calcium-dependent processes in mammalian synaptic tissue. 
Amonctheurocerres to bestudiedareaffinity ofcalcium far receutor . . 
sites on the surfaces of myelin, synaptic membranes, and vesicles. 
potassium- and sodium-dependent calcium effluxes in rynaptosomes, 
calcium transport protein, ATP-dependent calcium uptake in synap- 
tic membrane fragments and calcium-dependent neurotransmitter 
release. 

The reported alterations of calcium efflux from chick neuronai tis- 
sucin vitro has already been replicated. There have been intensive in- 
vestigations over the past few years concerning the role of calcium in 
the functioning of the nervous system, andmany advance have been 
made. The Air Force is taking advantaae of this state-of-knowledee - . - 
by ctcnding thc RFR-calcium studies bcyond the simple cfflux in- 
vestigations to the underlyine biochemical and physiologic mccha- 
nisms in an attempt to assess the biologic significance of the pur- 
ported effect. 

James H. Merritt 
Radiation Sciences Division 
USAF School of Aerospace Medicine 
Brooks Air Force Base, TX 78235 

To the Ediloc Maybe no one at the last C-95 meeting war sure 
where the six-minute averaging lime came from (MWN, May 1981), 
but I know because I war there. It was dcvclaped by the original95.1V 
subcommittccofwhich 1 wasamember and represents, ofcourse, hu- 
man biological time constants. 

Contrary to what you report from CU's Eckhaus, the standard 
doer deal with pulsed sources, and the six-minute time is precisely 
how it does so. 

Thomas S. Ely, M.D. 
Assistant Dircctor 
Health, Safety and Human Factors Lab. 
Eastman Kadak Company 
1669 Lake Avenue . - 
Rochester, NY 14650 

Microwave News inviler lellers fronl its renders We nsk writers lo be 
brief, and we reserve the right lo edit conlribulions for length. 

* 

Asecond report on theSPS, one by thecongressionalOffice 
of Technology Assessment, is now at the printer andshould be 
released soon. 

* * * * I  

In an article in the July issue of IEEESpectrum ("Reflector 
Satellites for Solar Power"), Thomas Rogers proposes an al- 
ternative to the basic SPS concept: the collection of soiar 
energy in widely separated arid regions around the world, the 
conversion of the energy into microwave energy, the distribu- 
tion ofthe power by microwavemirrors in geostationaryorbit 
and the collection of the energy by huge rectennas. 
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1 cess whose energy requirements is provided by the biological 
system." 

* Dr. Nicholas Haimovici from Bremen, West Germany, de- 
scribed his successful treatment of 32 patients with broken 
bones in their feet with low frequency, pulsed magnetic fields, 
using a system like the  one developed by Professor Andrew < 
Bassett of Columbia University medical school. 

The US'S Dr. James Schaeffer o f  the Eastern Virginia 
Medical School reported that he was able to  identify breast 
tumors with microwave thermography (4.7 GHz) that could 
not be picked up  with conventional X-ray mammography. 

During one panel discussion, Canada's Professor Stanislaw 
Stuchly livened up  the debate by asserting that he saw little 
long-term future for active microwave imaging: it-cannot 
compete with X-rays and ultrasound. H e  felt that most of  the 
results he had seen were artifacts. 

Gray Conference 
T h e  tenth L.H. Gray Conference was billed as Biological 

Action of Radiofrequency, Microwave and Ultrasonic Radia- 
tions, but the emphasis was clearly on  ultrasound, and t o  a 
lesser extent on R F  and microwave hyperthermia. The 160 
scientists, who came t o  Oxford, England, the week of  July 13, 

CALENDAR 
. August 10-12: 3rd Annual Dioelerrromagnelics Sociery Me?16ng. 
Warhington. DC. Contaul: BEhlS. PO. Bur 3651. Arl~ngtoo, VA 
22203. 

Augurl10-19: 20th Gn~craiAs.~emhly ojrbclnrernononoi Unron "1 
Rodio .Screnre (URSI,. H)au Kcgenc) Hotel, Wa?hingron, DC. Can- 
tact: Richard Y. Don. Orranizinr Cun,mittru of URSl General As- . - - 
sembly, National Academy of Sciences. 2101 Constitution Avenue, 
NW, Washington, DC 20418. 

August 11-13: Microwove Semiconducrar Devices and Circzrirs, 
Itllaca. NY. Contact: Joanne Davenport, Confcrencc Office. 221 
North Campus Union, Cornell University, Irhaca, NY 14853. 

Aueust 19-21: 3rd Annual Sofellire Communications Users Confer- - 
mce. Regcncy Hotel. Denver, CO. Contact: SCUC '81, Sarcllite 
Communicalionr hlagarinc. 3900 S. Wadsuorth Blvd.. Denber. CO 
80235. 

August 20-21: Symposium on rhe Impocr of Video Viewing on Vi- 
sion o f  Workers. National Academv of Sciences. Washineton. DC. 
c o n t i t :  K. ~ i ~ m u k e s .  NAS, 2101~~onstilution'Ave., P i i ,  k h -  
ington, DC 20418. 

September 7-11: 11th Ez~mpeon Microwave Con/erence, Amster- 
dam, The Netherlands. Contact: Microwave Exhibitions & Pub- 
lishers Ltd., Temple House. 36 High Street. Scvcnoaks. Kent TN13 
IJG, England. 

Scptcmber 19-21: 3rd Annual Conferenceon Engineering in hft2di- 
cine andDiolog). Shamrock Hilton tlorrl. llourron. TX. Conracr: 
J.W. Clark. Department of Elcclriunl Engtnuertng, Rice Univcrsity. 
PO Box 1892, Houston, TX 77001 

heard a program of 60  papers on  the  therapeutic applications 
of  non-ionizing radiation. The meeting began with overviews October 26-27: Microwaves ond Thermoreguiarion: A Sympos- 

ium, hosted by the John B. Pierce Foundation, Ncw Haven, CI: Con- 
o f  hypertbermia by Professor Herman Schwan, presently tact: Office of Graduate and Continuing Education. Yale School of 
visiting the MaxPlanck Institutein Frankfurt, Dr. E.H. Grant Medicine, 333 Cedar Street, New Haven, CT 06510 
oftheuniversity of Londonand Dr. NormanBleehenofCam- 
bridge University. Grant reported on  very recent results in- November 9-11: Is1 Annual Meeting of theBioelecfricolRepairond 
dicating the greatest differences in dielectric permitivity bet- Growrh Society, Philadelphia, PA. Contact: Executive Secretary of 

the Society. 425 Medical Education Building. 36th and Hamilton 
ween tumor and normal tissues were below 100 MHz. A s  a Walk. Philadelohia. PA 19104. 
possible explanation, Grant suggested that tumor tissues may 
be more membraneous. 

Among the  other papers, there was a report from Germany 
by W. Grundler and co-workers confirming previous findings 
o f  frequency-dependent effects of  microwaves on  the  growth 
rate of  yeast cells. 

The proceedingsof the meeting will be published as  Supple- 
ment No. V t o  theBritish Journalof Cancer, dueout a t  theend 
of 1981 o r  early 1982 a t  the latest. Copies are available from: 
H.K. Lewis & Co., 136 Gower Street, London WCI E6BS. 

Next Month 
In  our  next issue, we will report o n  last June's International 
Microwave Power Institute's Symposium, held in Toronto, 
and the upcoming Bioelectromagnetics Society meeting t o  be 
held in Washington, DC. 

- December 7-12: 6th International Conference on In/rared and 
Millimeler Waves, Carillon Hotel, Miami Beach; FL. Conlact: K.J. 
Button, MIT National Magnet Laboratory, Cambridge, MA 02139. 

1982 
January 13-15: NorionoiRodio ScienceMeering, UniversitPof Col- 

orado, Boulder, CO. Contact: S.W. Maley, Dept. of Electrical 
Engineerins, University of Colorado. Boulder, CO 803139. 

March 15-18: Inrernorional Workshop on PhysicsandEngineering 
in Medico1 Imaging, Asilomar Conference Grounds, Pacific Grove, 
CA. Contact: University Extension, University of California, PO 
Box AZ. Irvine. CA 92716. 

March 29-April 2: 3rd lnomoriunol Corzxresr of Thrrrnobg), 
Bath. England. Contact: Congress Secrutariar, hlarrl~.r Confc r~nc~  
Serviccs. 24 Prcstan Srrce!. Brighton. Subscr UNI 2HN. England. 

June 15-17: IEEE hl7T-S lnren~arionai Microw,ove Synrponrnt, 
Hyau Regency Horel. Dallas. TX. Contact: J.R. Griffin. Teru In. 
struments. hl3il Stop 3432. PO Box 405. Lrwirvillc. TX 75067. 
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Leukemia Associated wi th  Occupat ional  
Exposure  to Electric a n d  Magnet ic  Fields 

A statistical survey of mortality among workers in Wash- 
inaton state has revealed an association between leukemia and 
exposure to electric and magnetic fields. 

In a letter published in the July 22issueof theNewEngland 
Journal of Medicine, Dr. Samuel Milham, Jr., of the 
Washington State Department of Social and Health Services, 
reports that ten of eleven occupations with "presumed" ex- 
posure to these fields had a higher than expected death rate 
due to leukemia. 

Electricians, power-station operators and aluminum 
workers all had statistically significant, elevated rates of leu- 
kemia mortality. (Aluminum workers are exposed to strong 
magnetic fields induced by direct currents used in the 
aluminum reduction orocess.) Amona the seven other occu- 
pational classes were power and telephone linemen, television 
and radio revairmm and motion nicture oroiectionists. (The 
last ca tegojof  workers work ne& step-up tr&sformers.) For 
these grouos. thesamolesizes were too small to detect Hstatis- 
tica~lysi~dificant rel&onship. 

In a teleohone interview, Milham said that, white he had 
not been aile to documeni acauseand effect relationship, his 
analysis did indicate a "suspicious association!' The next 
step, he went on, is to do an epidemiological study of one of 
these occupations. He said that his preferred population was 
electric power substation workcrs. Milham has already begun 
necotiations for such a studv with the International Broiher- 
h&d of Electrical workers.. 

Althoueh Milham is the first to associate leukemia with 
occupati&al exposures to electrical and magnetic ficlds, Drs. 
Nancv Wertheimer and Ed Leeoer ~ublishcd a oaoer sllowinn . . . . - 
a correlation between exposure to electric power lines and leu- 
kemia among children in the American Journal of Epidem- 
iology in 1979. In that same paper, they reported a significant 
increase in cancer rates among occupational categories, which 
"seemed likely to include men frequently exposed to ACmag- 
netic fields," when compared to the general population- 
based on data collected by the US Public Health Senrice. 

In a telephone interview, Wertheimer said that "Milham's 
study adds more weight to the hypothesis that there is a con- 
nection between power line radiation and cancer."@ 

Balt imore Sun Study: 
N o  Verdict  o n  VDT-Cataract Connect ion 

A study of Newspaper Guild employees at the Baltimore 
Sun has failed to resolve if video display terminals (VDTs) are 
inducing cataracts. In its preliminary report, the National In- 
stitute for Occnoational Safetv and Health NIOSH) found 

incidence of cataracts increases with time spent on VDTs!' 
Another problem is that 16 percent of the study's current 

non-user population had worked on VDTs in the past, but the 
questionnaire failed to ask for a history of their VDT use. 

The Newspaper Guild is not satisfied with thereport. Mary 
Knndson, a union suokeswoman a t  the Sun, criticized the 
protocol for the eye ;xaminations, which she said resulted in 
larsediffcrencesinthenumber ofcataracts found by the three 
ophthalmologists doing the testing. "We still need a good 
study to resolve this issue," she said. Her concerns were 
shared by the Guild's National Director of Research and In- 
formation David Eisen, who said that the question of catar- 
acts remains open. 

Among the guild participants. 56 of the 203 VDTnsers and 
22 of the 79 non-users had some form of cataracts. Only three 
operators and two non-users, however, had "clinically signifi- 
cant" conditions that affected their vision. 

The Guild was happier with the ergonomic portion of the 
survey and is planning discussions with management on im- 
orovina workolace conditions linked to health- orohlems. 
NIOSH found that changes in eye function and piins in ihe 
back. neck and shoulders were associated with office li.ehtinn - - 
and VDT screen characteristics. 

The final report. which will be essentially the same as the 
preliminary version, should be available b i ~ e ~ t e m b e r  from 
Dr. Nexaider Smith. NIOSH, 4676 Columbia Parkway, Cin- 
cinnati, OH 45226. & 
Yannon v. RCA Sui t  Dismissed; 
NY Telephone Appeal  Denied 

A New York state judge has dismissed Nettie Yannon'sS3.5 
million breach of warranty and negligence suit against RCA. 
Mrs. Yannon alleges her husband,~&uel, died from micro- 
wave radiation exposure received while tuning low-power 
transmitters built by RCA. As a New York Telephone Co. 
technician, Yannon worked on the equipment at an Empire 
State Building facility from 1957 to 1968. 

After a week-long hearing on an RCA motion for dis- 
missal, Judge Richard Goldberg of the New York Supreme 
Court, Richmond County, ruled on July 7 that Yannon was 
sane in 1968 and therefore capable of bringing suit within the 
three v e x  statute of limitations. Mrs. Yannon filed her suit in 
1976. ~ e r  lawyers maintain that her husband was unable to 
manage his own affairs and to make decisions bv the time he 
was tinsferred from theEmpire State Building and therefore 
could not protect his legal rights. Samuel Yannon was ter- 
minated by the phone company in 1971 because of ill health; 
he died three years later. 

Mrs. Yannon intends to appeal. "I won't stop until jbstice 
is done!' she said. Her lawvers. Jerome Ellis and David Paul- 

no "significant association between VDT use.. .and theprev- ly of slaten Island, NY, mist s;hmit a notice of appeal to the 
alence of eve abnormalities. includine cataracts." The State Suorrme Couri Avoellate Division within 30davsof the 
authors conciuded, however, that "our survey may well have 
been inadequate in terms of the amount of exposure to VDTs .... Thus, the issue of VDT-associated cataracts is not re- 
solvetl by our study." The survey did connect eye and muscle 
strain to workplace lighting and VDT design. 

NIOSH's Dr. Alexander B. Smith, the chief investigator for 
the study, explained that the survey could not identify a VDT- 
cataract link, assuming one exists, because VDT users at the 
Sun averaged only 3.8 years on the sets. He said this period 
is "too brief to allow conclusions if one postulates that the 

lower court's judgmenc 'AS of July 30, they had not ie t  offi- 
cially received Judge Goldberg's ruling. 

RCA had no comment.on the case. 
In a separate action last month, the Appellate Division of 

the State Supreme Court denied New York Telephone's re- 
quest to appeal a workers' compensation award to Mrs. Y b -  
non. The court bad affirmed an earlier ruling upholding the 
award on May 6. (See MWN, June 1982.) The company is 
now seeking permission for another appeal from the Court of 
Appeals, the state's highest court. 

MICRO WAVE NEWS Jrdy/Af~gfsI I982 



Excerpt of Decision 
Upon the credible evidence adduced at this hearing, I find that 

plaintiff has not met her burden of proof concerning decedent's al- 
leged insanity as defined in McCorllzy v. Volkswagen of Amcrico, 
Inc., supra. A careful review and analysis of all the evidence com- 
pellingly leads the court to conclude that Samuel A. Yannon was in- 
deed functioning normally, or at least at a level sufficient to manage 
his own affairs and to protect his legal rights and interests in De- 
cember. 1968. the date the causes of action accrued. . . 

In sum llte court finda Ihat tljc dcccdcnt. Samuel Yannon, wr*  not 
insane within the pumetv of CPLR 5208, and that lhc slalule of 
lirnitalions u,as not tolled at the tlmc thc subject causes of action 
accrued. i3 

US and USSR Agree to Run Identical 
Experiment at 2450 MHz and 10 mW/cmz 

At a workshop held in Research Tkiangle Park, NC, on 
May 25-28, scientists representing the US and the USSR 
agreed to carry out an identical experiment in their respective 
laboratories. The experiment will involve the short-term ex- 
oosure of male rats to 2450 MHz microwave radiation for 
seven hours at apower density of 10mW/cm2. The objectiveis 
to show that American and Soviet scientists will find the same 
effects on the animals' central nervous system and behavior. 

The proposal to run the experiment at  10 mW/cm2 came 
from the head of the Soviet delegation, Dr. Mikhael Shandala 
of the Institute of General and Communal Hveiene in Kiev. A 
number of American scientists were surprisedby Shandata's 
initiative. eiven that the Russians have consistentlv reoorted 
behaviorkeffects at much lower power levels than-ker ican  
researchers. While US studies have focussed on exoosures in 
the milliwatt range, the Russians have been more interested in 
lookinc for effects at microwatt levels. a factor of a thousand - 
lower. 

But as Dr. Donald McRee exolained: Shandala wanted to 
pick an experiment that could test each country's experimen- 
tal orotocols auicklv. and this could be best accomolished at a 
hig'h exposure ' level .~~c~ee,  who is with [he ~ a t i o n a l  Institute 
of Environmental Health Sciences INIEHSI and who chaired 
the American delegation, said that the agreement "is really a 
steo forward in the abilitv of both countries to validate each 
otder's work? 

McRee and Dr. Clifford Mitchell. also of NIEHS. will be 
the joint principal investigators for ;be US side of the study. 
The Bureau of Radiolocical Health is considering takinc an - - - 
active part in the experiment. 

At the workshop, scientists from both countries presented 
papers describing their recent work. The Soviet papers are be- 
ine translated and the oroceedincs of the workshoo -nine - - 
American and seven Soviet papers-will be published in early 
1983. Another workshoo is scheduled for June 1983 to com- 
pare the results of the &allel experiments. 

The papers presented by members of the Soviet delegation 
were: 

"Comparative Evaluation of Behavioral Methods of Research in 
~inosure to Microwave Radiation." bv M.I. Rudnev. . . 

"Changcs in Conditioned Reflex Activity in Albino Rats ar a 
Criluion for Evllualing lltc Biouffcols of Ionized Air." by M.G. 
Shandala. 

"Behavioral Reactions of the Animal Organism During Expos- 
ure to Pulsed Electromagnetic Fields (2750 MHz)." by Y.D. Duman- 
skii. M.G. Shandala and V.N. Soldatchenkov. 

"The Effect of Electromagnetic Waves on the Organism as 
Judged by the Results of Works of Armenian Researchers." by U.G. 
Pogosyan. 

"The Importance of Considering the Reaction of Cerebral Bio- 

electric Activity in the Hygienic Evaluation of Microwave Radia- 
tion," by V.V. Varetskii. 

"Combined Changes of Ncurophysiological and Heart Rate 
Processes During Long-Term Microwave Exposure," by N.N. 
Vasilevskii. . "Behavior of White Rats in Stationary Electric Fields," by V.Y. 
Akimenko. 

The members of the US delegation were: Drs. Ross Adey, Ernest 
Albert. Carl Blackman. Don Justesen. Richard Lovelv. Donald 
M C R ~ ~ ,  Shin-Tsu Lu. ~lifford Mitchell, lack Monahan and Howard 
Wachtel. D 

Highway Project Raises 
Radiation Concerns in Hawaii 

Plans to build a highway under a coast guard antenna in 
Oahu, HI, has focussed public attention on radiation haz- 
ards. The controversial proposal to complete a 10.3-mile gap 
in the island's highway system would route a four-lane road 
under the omega antenna spanning the Haiku Valley near 
Honolulu and over a portion of its grounding system buried in 
the vallev floor. ~~~~ ~~~~~ . --- ~-~ 

The dispute has also touched off fears among residents on 
the northern part of the island living near a navy communica- 
tions station at Lualualei. According to a recently completed 
navy study, the nearby communitiesare not at risk from non- 
ionizing radiation. 

The 10-kW Omega antenna transmits time-sequenced 
signals at 10 to 14 kHz. It is one of eight Omega stations 
worldwide, which together form aradionavigationalposition- 
ing system for shipping. 

In response to an April 8 District Court ruling, the state's 
Department of Transportation (DOT) has circulated a draft 
supplement to its envkonmental impact statement for the H-3 
highway, which contains studies and comments on the Omega 
antenna. According to engineering studies performed by 
Boynton Hagaman of Kershner 81 Wright, Springfield, VA, 
highway con~trucrion and use would bebafe, though the road 
would require shielding to eltmtnate shock hazards. Hagaman 
estimates shielding would reduce average electric and mag- 
netic fields above the highway to 300 V/m and 0.32 A h .  

The potential bioeffects of the very low frequency (VLQ 
signal were evaluated by Professor A.W. Guy of the Univer- 
sity of Washington in Seattle. Noting that no standards cover 
exposures to 10 kHz radiation and that "there is very little in- 
formation concerning biological effects at  that frequency," 
Guy concluded that "existing scientific data and projected in- 
ternational safety standards" at  other frequencies indicate 
that exposures would cause no harm. 

Guy also evaluated the antenna'spotential effect on pace- 
makers, which was a concern to DOT. After testing a widely 
used model from Medtronics Inc., he concluded exposure 
levels on the highway, once shielded, would not cause 
oroblems. 

The analyses circulated in the draft supplement have come 
under sharo attack. Mark Haemann. visitinc orofessor at the 
~nivers i tyof  Hawaii, has argued that there &e not enough 
data to conclude projected exposures are safe. He also ques- 
tioned the feasibility of safely constructing the proposed 
shield and cautioned that electric sparks could cause explo- 
sions during the refueling of equipment used for highway 
construction. 

Paul Lane, a sales consultant for Medtronics Inc., said the 
sequential Omega signal could inhibit apacemaker andcited a 
company statement warning that "a field intensity of 200 
V/mis adaneer to lifeand oacemakers mav beaffected before 
this intensitiis reached." ' 
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An independent analysis of Hagaman's calculations has tional in Menlo Park, CA, nuder contract from the Air Force 
ouestioned the estimated exnosure levels on which other eval- School of Aerosoace Medicine at Brooks Air Force Base. 
uations are based. Dr. Jeremy Raines, a consulting electrical The air force has just signed a new $522,700 contract with 
engineer in Rockville, MD, found that the electric fields near SKI tocontinue theservice for thenext three years. According 
the highway have not been conclusively determined and could to the AF's James Merritt, SRl will now hire consultants to 
be hhher than 300 V/m. Shock hazards also might be greater helr, makc judgments on which papers should be included in 
than ;eported. 

- - 

Comments on the draft supplement were due July 26 and 
DOT hopes to havea f i u a l ~ l ~ b ~  mid-August. 1f there are no 
delays, DOT would begin construction on the $480 million 
highway in 1985 and completeit in 1990-91. Given the ten-year 
old legal battle to stop the project, however, more delays are 
anticipated. The stop H-3 &sociation plans to appeal the 
District Court's lifting of a construction ban to the US Ninth 
Circuit Court of Appeals. 

The highway controversy has created concern near another 
military base. Maili and Nanakule residents, on the northside 
of the island, fear that low frequency radiation from the 
navy's Lnalualei Radio Ransmitting Facility could be increas- 
ing the incidenceof cancer and hyperactivity in their children. 
1.1ouses and an elementary schoolare within one half mile of 
the station's VLF antennas. 

To reassure the nublic. the naw has oerformed a sfudv of 

thesurvey.~t  the current level of effort they intend to review 
80 papers a year. 

Copies of the reports, USAFSAMReview and Analysis of 
Radiofrequency Radiation Bioeffects Literature, No. SAM- 
TR-81-24 and SAM-TR-82-16, are available free while sup- 
plies last. Contact: James Merritt, USAF School of Aero- 
space Medicine, Brooks AFB, TX 78235, (512) 536-3583. 
Afterwards they will be sold by the National Technical Infor- 
mation Service, Springfield, VA 22161. The air forceis storing 
the reviews in a PDP 11/70 computer and is developing soft- 
ware to allow their retrieval by on-line users next year. 

The latest issue of the National Telecommunications and 
Information Administration's (NTIA) Biological Effects of 
Non-Ionizing Electromagnetic Radiation: A Digest of Cur- 
rent Literature, October-December 1981, Volume VI, No. 2, 
(No. NTIA-CR-82-19), has been released. This is the last 
BENER renort covered under a current contract;which has 

radiation levels wifhin the stationgrouids. In a press coifer- yet to be renewed. Given NTIA's stated desire to.transfer its 
ence last month. Cantain C.W. Janss. commander of the resnonsibilitv for non-ionizing radiation bioeffects coordina- . . 
Naval Communications Area Master station at Wahiawa, an- tioh t see^^^, May 1982), t i e  future of the digest is in ques- 
nouuced that levels at the facilitv are low and Dose no health tion. The digest is available from NTIS. 
risks. At the same briefing, ~ k y ,  who veriied the navy's The ~ioel&tromagnetics Society (BEMS) is in the process 
measurements. snnoorted Jauss's conclusion. The navv olans of putting the BENERdata baseonto acomnuter to allow on- .. 
to release the i tudiin mid-August. link searches of the bibliographic entries. ~ b r  more informa- 

Local residents are not happy with what they consider a tion on this new service contact: Dr. Tom Rouell, Office of 
limited and potentially biased study. Citizens Concerned for Naval Research, Code 4, 800 Quincy Street, Arlington, VA 
the Future of Our Children has decided to conduct its own 22217, (202) 696453. 
survey to determine whether the community has unusual A new index of the hioeffects literature covering some 
health problems. According to the group's Steward Meacham 5,000 papers will he published in September. The literature 
of Nanakuli, the University of Hawaii's Cancer Center is wascompiled by Dr. Zory Glaser and indexed by JulieMoore. 
helping design the survey. @ The papers include those covered in the original report issued 

by the Naval Medical Research Institute in 1971 and the nine 
Bioeffects Bibliographies supplements released through 1978. In addition, the index will 

include those references published in the BEMS Newsletter 
The air force has issued the first two reports on its new ef- during the last few years. The Cumulative Index to the 

fort to publish reviews of key papers on the biological effects Bibliograplty of Reported Biological Effects and Clinical 
of radiofrequency and microwave radiation. Together there- Symptoms Attributed to Microwave and Radiofrequency 
ports assess 80 studies, with special emphasis on their validity Radiation Exposure will be available from Julie Moore & As- 
and sienificance. The reviews. which include information on sociates. 3319 Avalon Street. Riverside. CA 92509. (714) . .  , 
expos& conditions, the author's abstract and an appended 684-0441, Through August,'the pre-~"blication price is 
critique, were prepared by Louis Heynick of SRI Interna- $17.75, and $25.00 afterwards. 4RBI 

Uiolugicnl Elfecu.. .The first ismv 01 the Journal oJBiorlccrrtcr1y is (212) 889-9595. Subscriptions are 575.00 fur institu~ions and 537.50 
out. Two 01 tllu papers, by Drr. John Lcslur and Dennis hloorc 01 the for indniduals; there will be three issues in \'olumc i . . . . Proferror 
University of Kansas n~cdiual schoul in Wichita, address the possible Slanislau Szmigielski's study on the io-carcinogenicity of 
connection between microwaves and cancer. In astudy of cancer inci- 
dence in Wichita, they find that "it appears related to the probability 
of exoosure to radar." thoueh thev note that the results "cannot be - .  
inturpr~.ted to indi:;lte that radar causes cancer." Katllrr, lhuy  argue 
that their findings iustily morcrcremih. Inaaimiiar sludy, thcy look 
at radar from air force baser (AFB) and conclude that "counties with 
an AFB, when compared to population-matched counties without an 
AFB, have asignificantly higher incidence of cancer mortality for the 
period 1950-1969." Hercarain their evidence is not strong enough to 
confirm a connection between radar and cancer. thaueh thev a r k  it 

5-15 mW/cm2, 2450 MHz microwaves and benzopyrene, first re- 
ported in these pages last year (see MWN, May 1981). has been 
oublishcd in the latest issue of Bioelectroma~nerics. Volume 3. 

Communiestions . . . EPA's Richard Tell has reviewed the proposed 
shortwave installation to be built by the World Christian Broadcast 
Corp. (WCBC) near Anchor Point, AK. According to his "detailed 
analvsis" of the TCI model 611 curtain antenna svstem ooeratine in . - . -  

is sugsesrive and urgc moru research. The journal is available front theibcarions \VCUCproposcdro thcFCCAugust?8, 1981; "thetie.-- 
hlnrccl Uekker Inc.. 270 hladiron Avcnuc. Nca. York. N Y  10016. tromagnetic fields wil l  not cseed 15 percent 01 111~. propobed ANSI 
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BRH's Dr. Whit Athey discussed safety aspects of NMR medical im- 
aging systems. He measured operators' exposure to magnetic fields 
from a Fonar unit, a low-field device, which uses a vcrtiwl, main 
magnetic field. The maximum exposure was 0.0059 tesla or 59gauss. 
Athey recommended special care for patients with pacemakers or 
implanted electrodes and for stroke victims and pregnant women. In 
response to a question from the audience, he said that BRH had no 
intention of issuing a new guideline for exposures to time-varying 
magnetic fields from NMR units. BRH's current guideline is more 
stringent than othcr proposals. (See MWN, April 1982.). ..Research- 
ers at the University of Utah are working onsystems tomeasure lung 
water content: active and oarsive microwave radiometers and NMR ~~ ~~ . 
imazers. At BEMS. Dr. Magdy lrkander reported that ths passive 
mdiomctcr can detect changer of 3-4 percent in water concentra- 
tions. \Vhilc the microwave units are cheap. portable and allow con- 
tinuous monitoring, they can only register changes in water contcnt. 
An NMR imager can detect absolute watcr levels; however these dc- 
vices are larger, more expensive and not continuous. The Utah team 
oublished aoaoer on theNMR techniauein the June 18Science.. . .In 
Britain, aclinical NMR researchgroup has been set upin the Depart- 
ment of Biochemistry at the University of Oxford with a $500,000 
grant from the British Heart Foundation.. . . And Picker Interna- 
tional, a subsidiary of the General Electric Co. (UK), is planning to 
spend $15.6 million to develop, manufacture and market NMRimag- 
ers, accordinp to an item in the July 5 Eiecfranic News..-.NMR is 
one of the toiics to be discussed at the FDA's s~moosium. Recenl 
Advancesin ~naiyficoi~ethodology in t h e ~ i f e ~ c i ~ n c e s ,  scheduled 
for August 16-18, in Bcthesda, MD. Contact: Dr. Constantine Zer- 
vos, (301)443490.. . .A meeting on the use of electricity in regenera- 
tion was sponsored by the IEE (UK) in London; the June 10 New 
Scienfirt features an article on the conference.. . .The Public Health 
Service's Office of Health Research. Statistics and Technology is 
assessing the safety and clinical efficacy of thermography for the  
diaenoris of breast lesions. For more information. contact: Dennis 

~ 

Colter. Room 17A55, Parklawn Uldg., 5600 ~ i she r ;~anu .  Rockvillc. 
hlD 20857. (301)4131990.. . .John Jcnkinsiias burn clc:tcd pres~dcnt 
and CEO of Clini-Therm Corp, a developer of hyperthermia equip- 
ment. Phillip Berry becomes chairman of the board of directors. 

Milita~y Syslems. ..Last May 24, thenavy tested its ELF transmitter 
on Clam Lake, WI, by sending a message to the USS Daniel Boone, 
which was submereed 400 fcct offthe Florida coast. The test was ar- 
ranged to convince newspaper publisher John L~vin r  that thss)stcm 
did in fact work. Lavinc, who ouns four daily p;tpers, was in~prcsscd 
with the demonstration and told an AP reporter: "There is no doubt 
that ELF works!' He went on to endorse the project. The ELF trans- 
mitter isin routine operation 16 hoursaday, sinding messages tospc- 
cially equipped navy submarines . . . . Meanwhile, the Naval Elec- 
tronics Systems Command is negotiating with GTE Sylvania, in 
Needham Heights, MA, for the full-scale development of Project 
ELF. (See MWN, March 1982.). ..Is the ELF communication system 
an integral part of Pentagon plans for a first strike capability? 
Thomas Murphy argues that it is-in theJuly/August issueof Coun- 
terspy magazine.. . .The June 21 Aviolion Week reports on the status 
of the blue-ereen laser svstem. which mav be an alternative to the 
ELF transmitter.. .  h he i ir  force has signed a $500,000 contract with 
SRI International to prepare environmental impact statements (EIS) 
for its two new PAVE PAWSmdars.Theair force is considering four 
sites near Goodfellow AFB in San Angelo. TX. A public meeting is 
scheduled for August 5 at Angelo State University. Thc AF hopes to 
have a draft EIS for the Goodfellow PAVE PAWS out bv November. 
and asiteselectcd bvnext March. ~ n ~ ~ s o o k e s m a n s a i d t h a t  t h e ~ 1 ~  
for the soutllcastcrn PAVE PAWS at ~ o b k  AFS, soulll of Atlanta, 
will berajlur toprepare becauseit will bebullt on the bast. SRI ibrotc 
the ElS'a far the AF'a twootlt'r PAVE I'A\VSinrlailntians in hlass3- 
chusetts and California.. . .The Cobra Judy radar, the world's largest 
moving phased array radar system aboard the USNS Observation 
Island, was officially transferred to the Eastern Space and Missile 
Center bv the AF's Electronic Svstems Division in June.. . . A few ~, ~,~ 
montltsalter Tllumas Anlltecaused a stir contending that radar could 
help lllc cncmy by lrnnimitting information on poiition (se~.Mll'N, 
April 1983, the lsraelir shosed thcporrrr oithat strategy in tllcir in- 

vasion of Lebanon. As the detailed coverage in the July 5 Aviation 
Week explains, the Israelis used drones to insure that enemy radar 
was turned on, then they unlenshed radiation-homing missiles on 
them.. . .The leeislation and national securitv subcommittee of the 

~ 

House Government Operations Commiltec held liearlngs on rlie dc- 
vclopment of navy and air force r adu  warning receivers on Jur~e IS. 
The two services will spend 51.7 billion buying the receibcrr from the 
ltek Corp. GAO's Walton Sheley, Jr., testified that though the navy's 
ALR-67 and the AF's ALR-74 are practically identical, the services 
have "essentially ipnored" instructbns from the Office of Secretary 
of Defense to use common hardwarein their development.The DOD 
response is unknown at this time because it classified many aspects of 
the controversy. The hearing was closed soon after it began.. . .Ray- 
thcon will test a new high frequency over-the-horizon radar from the 
AF.. . .A new report by Frost & Sullivan indicates that the US mili- 
tary satellite communications market will be over $1.2 billion a year 
through N87.  For more information on report No. 1062. contact 
FBS: 106 Fulton St., New York, NY 10038, (212) 233-1080 .... The 
Julv/Aueust issue of H i ~ h  Technolo~v describes the Navstar Global 
~o;ilion;g System pro&m. When 21  its I8 satellites are in orbit at 
the end of thedecadc, users will be able to determine their location to 
within 16 meters 

Mobile Communications.. .A3 expected, the FCC received a cascade 
of cellular radio aoolications before its June 6 filine deadline. For a 
complcle list, see ;h'e June 21 EiecrronrcNe~s or the June 14 Broad- 
casring. But not everyone thinks the iden deserves rpcctrum space. 
Thc National Association of Broadcasters has told the commission 
that available UHF frequencies should be allocated to TV. It recom- 
mends that the demand for mobile services be met by using existing 
technology more efficiently.. . .Meanwhile, the Justice Department's 
antitrust division mav investieate olans bv ATBIT. OTE and several - .  
otlter tel~~phonc companies to divide up ceilular markets.. . .The FCC 
has appruved lllv release of 250 channels in the 800 hlHz band for 
private land nlobile radio services. 

Ovcns.. . Researchers at Battelle's laboratories in Columbus, OH, 
have developed a new microwave heating process that can regenerate 
absorbent materials used in extracting contaminants from gas 
streams. Battelle's Dr. Eueene Mczev headed the team. which now 
plans to apply the tecltniq& on an industrial scale.   he patent office 
has awarded Battr.lle a patent for thc pruccss.. . .The Justice Depart- 
mcnt has dctcrmined that DOE'S proposal not to issue mandatory 
energy efficiency standards for home appliances, including micro- 
wave ovens (see MWN, May and June 1982), will not have "any ad- 
verse effects on competition in those markets." The ruling came in a 
May 5 letter to DOE Secretary James Edwards from Assistant At- 
torney General William Baxter, which is reprinted in the July 15 
Federal Register (47 FR 30793). ... Professors W.A.G. Voss and R. 
Turner of the University of Alberta in Edmonton, Canada, describe 
the dcvelopment, performance and reliability of the Micro-Check 
microwave oven radiation detector in the March 1982 issue of the 
Journal of Microwove Polver. The authors conclude that the device, 
which uses liquid crystals, is suitable for use by thegeneral public.. . . 
Last year there were fears that cooking pork in a microwave oven 
might not kill all trichinae parasites. (See MWN, Junc 198L) Now 
word comes from Purduc University's School of Consumer and 
Family Sciences in Lafayettc, IN, that care should be taken in cook- 
ing turkeys with microwaves. Professor Bala Swaminathan in- 
oculated turkevs with bacteriaandcooked thcminamicrowaveoven. 
Some of thr. bactcria suiri\cd the heating; he blamed cold spots.. . . 
1,7?7,OOO microwave ovcna wcrc shipped during the first half of 1982. 
down 13 percent from 1981, according to the Assoc~ation of Home 
Appliance Manufacturers 

Satellite Communications.. .RCA has tabled its olnn to build a sat- ~ ~~~ 
~~ . ~ -~ ~~~~ 

corn station un Bainbridgc Island. \VA, and is nos scehitig approval 
fur an altcmative sit~.in the Indianola-Kingston nrcaof northern Kit- 
sap County, WA. At a July 22 hearing on thesecond site, RCA met a 
new set of opponents -residents who share Bainbridgc Islanders' 

MICROWAVE NEWS Juiy/Aug~isf 1982 





Ontario. Canada.. . .Langley-St. Clair Instrumentation Systems Inc. 
of New York City is marketing a VDT screen X-ray shield. I-Protect, 
a leaded acrylic sheet fastening to the front of the terminal, comes in 
two sizes and sells for $50 to $60. For information, call (800) 
221-7070. (MWN does not endorse commercial products.) .. . . In a 
paper prepared for the BEMS mccting (seep. I), Charles Wallach of 
Decisions and Designs Inc. in McLean, VA, suggests that ion imbal- 
ances in the air around operators and VDT screens could cause a 
number of health problems.. . . Norwegian researchers found PCB 
levels inofficcs with VDTs that were50to 80 times greater than levels 
autdoors. According to areport in thelnternationol Arcl~iverof Oc- 
cupational and Environnrentol Heoith, Volume 49, p. 193, 1982, by 
Vemund Digernes and Erle Astrup of the University of Oslo, work- 
place air samples had PCB concentrations of 56-81 ng/m3. PCB's 
cause cancer in experimental animals. Thc authors hypothesize that 
VDT capacitors and transformers may be the source of PCB's and 
recommend further investination of the terminals . . . . Are vou a 
~.yberphobe? The June 8 @oil Street Journol reports on Professor 
Sanford Wcinburg's rescnrch indicating thnr up lo 30 percent of US 
officc workcrs suffer fromcybcrphobia, lhc fear ofcornputerr. Weis- 
berg is at St. Joseph's University in Philadelphia, PA.@ 

- 
BEMS (continued frornp. IJ 

Calcium efflux research emerkd as a new growth industry. 
A number of researchers, following the lead-from Drs. ROSS 
Adey and Carl Blackman, are trying to extend and explain 
what is known about the frequency and power windows that 
govern the movement of calcium in the brain. 

Blackman reported that he was taking theamplitudemodu- 
lation to higher ELF frequencies -multiples of the 16 Hz 
window first identified by Adey and Dr. Suzanne Bawin. 
Blackman and his co-workers at  EPA's lab in Research Tri- 
angle Park, NC, found no effect at  30 Hz, but they did 
measure a response at  45 Hz and 50 Hz. In the process, they 
uncovered one interesting new dimension to the window 
phenomenon: power windows appear to become narrower as 
the frequency increases. At 45 Hz they measured significant 
calcium changes at 35-50 V/m, hut at 50 Hz the power win- 
dow had shrunk to 45-50 V/m. 

Before completing his presentation, Blackman preempted 
theobviousanestion: Is thereawindowat6OHz. theoowerline . . 
frequency? That experiment, he said, had not yet been run. 

In the one non-technical paper on the program, Professor 
Nicholas Steneck, a historian at  the University of Michigan in 
Ann Arbor, took aim at the new American National Stan- 
dards Institute (ANSI) safety standard. He called the final 
nroduct ~ro-industrv and warned that it "will not attract 
more supporters than did the old I0 mW/cm2 standard." 

John Monahan of the Bureau of Rad~oloelcal Health ner- - 
plexed his audience with the preliminary results from his ex- 
oeriment involving both the nermeabilitv of the blood brain 
barrier (BBB) and-~crowavttdrug synerb. He injected mice 
with sconolamine and then ex~osed them with 2450 MHz 
radiationat an average SAR o i l 0  W/Kg for 30 minutes. He 
saw no leakaae tltrouah the BBB and. surorisinrlv. found that 
microwaves wiped out, instead of enhanied, theeffect of the 
drug. 

Describing a three generation study of rats exposed to 
80 kV/m, 60 Hz electric fields, Dr. Debbie Majeau-Chargois 
of %lane University in New Orleans said that her team had 
found significant changes in white blood cells (but not red 
cells) and in the paired organs such as kidneys and testes. In 
an interview, she said that the overall pattern was one of reac- 
tion to "mild stress!' 

Members of Dr. Bill Guy's group presented progress 
reoorts on their three-vear. low-level exoosure studv at  the 
university of washington in Seattle. ~ e a i l y  all the te'ts made 
after 21 months of exoosure revealed no difference between 
the exposed animals a i d  the controls. One variation was in a 
few of the screening tests-the significance of this finding will 
have to await further results. There was also an increase in 
malignant neoplasia among the exposed animals, but as Dr. 
L.L. Kunz warned, much more data must be collected before 
any inferences can be drawn. 

The BEMS conference was held the week of June 28 in Los 
Angeles, CA. At the society's membership meeting, Guy was 
elected the next president of BEMS. d 

called for a moratorium on introducing more VDTs into pro- 
vincial hospitals. This position puts it at odds with the provin- 
cial ministry of health, which is pressing for widespread 
automation in hospitals. - 

The cluster at  Surrey Memorial has fueled the already in- 
tensecontroversy o v e r ~ ~ ~ s a f e t y ,  though neither federainor 
orovincial health officials have indicated that ~ o t m t i a l  VDT 
iadiation hazards require investigation. A number of Cana- 
dian study groups are looking into the problem, however. 

* The Task Force on Micro-Electronics and Employment 
was briefed on the Vancouver cluster at a hearing last month. 
Murray Hardie, executive director of the five member group, 
said the union's report "shows there are ootential health 
problems that have tb beaddressed.  hea absence of sourld sci- 
entific rescarch in this area is a oroblem." The task force. 
established by Labor Canada t 6 s  March with a $300,000 
budget, is focusing on job displacement and health problems 
created by new office technology. It plans to publish its report 
and recommendations early this fall. 

* A subcommittee of a $12 million federal project to de- 
velop prototypes for the office of the future will review ex- 
isting VDT studies and could recommend that a new study be 
done. According to Phil Kinsman of the federal Department 
of Communications, which is coordinating the project, the 
group will review radiation issues because "at this point you 
iust can't avoid them!' Kinsman said VDTs will he desiened 
i o  meet user specifications and will he tested for radiation as 
Dart of the ~roiec t .  In addition to government funds. two ma- 
jor participating business conso~iums will spend 'over $50 
million on research and development of office systems. 

* The VDT task force set up last pear by the Ontario Min- 
istry of Labor's Advisory Council on Occupational Health 
and Safety (see MWN, December 1981) is now lookingst po- 
tential reproductive hazards. According to task force chair- 
man Dr. Gordon Stopps at  the University of Toronto, this 
issue was added to the group's agenda because of "the up- 
surge in interest and the number of reported clusters." Stopps 
hopes the group's report will be ready in September. I@ 
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duction in any form is forbidden without written permission. 

MICROWAVE NEWS Juiy/August 1982 



g d spayss~12 

21 'd sasJno2 I JO~S 

11 d Sa3USJSjUO2 

...arorv pue o paluas i!ns euewll-3lj 
0 paz!ue6~oa~ ~eJ60Jd uo!je!peu 

vaj o S~N~S a~nte~a?!~ s?3a44ao!8 
0 HYYN pue as8 uo sal!urs vaj o SJ~PJJUO~ 

g s?3npard 'svoda~ lj~ o spdepuejs 
J~I=S j~ ue!p.!peue3 0 ~alnti MYYI~H 333 

0 a9OJd MaN o Sa3JnOSaH g SCI!pnJS 
'uO!?els!~7 lUA 0 u!ed II!Y sPla!j 3!J?V3 
0 wepna O%H vd3 o dno~~ ysel r(l!unrvru~ 

1 1-L ' dd S~L vadn 
s9el MN 3!4!3ed allaUea WOJ4 

sa!pn?s ZH 09 uo uo!pauo3 

zl'd a731j 3~1 NOW 

a3!NaS uo!?eJ9!le3 YY3 dn SjaS S8N 
YOM o? y3e8 saw ~63 ISNV 

I~YYI ?e uo!?e6!#!7 pug spJepue?s 
AP~JS 1e3!601o!wap!d3 40 ?no slan 

ales slan spu!~ laued SVN 
ep!~olj pue euejuoyy u! sau.q lamod 

373 jcm[o~d lano  he^ sans u!suo3s&q 
Ma!naH sj3a~~ao!8 sasealatl vd3 

9-&'dd S1 H317H3IH 
"'3UiSNI 

(Z .d uo pa?ttr!juo3) 
ppsnpuI le]uamulanoE) jo aaua~ajuo3 ueauamv mau aq 'aldurexa loj 
.spmpuea qpaq jo luamssassea e axoj [I!M I! leq uopetnaadsLpeaqe 
s! aaq pue [anal lamod MOT I(1angelal e IC Supnam s! iaaga au 'aleqap 
agqnd 8uo1 e aq 01 sasytlld ~eqm 30 BummSaq aq qmm 'qq su~qdo~ 
suqof am jo osp 'no~sox urns .la Aq aauarajuoa epu!? emg aq le 
nogmuasa~d mp!s a pue 8upaam ~~39 aq IC laded s,sanx '(2861 Len 
pue rCretuqas/rCrenuel 'NAN aas) squom 81 ;sel aq Suunp aLa aq no 
laajja anemarayur s!q lnoqe uo!ssnas!p amos uaaq seq alaq qanoqfv 

.pasdela peq pouad Laua~e~ aq Igun laajja ue 
aas IOU pInom aq ;eq paranoas!p sanx 'ansodxa ~noq-~noj e .ia@ srnoq 
ZL-z parmam Lpo sap!puuouqe mlnllaa in8 'Zma~~m 01 JO sfanal 
lamod aSelane ze salemud u! earno3 aq jo raAcl p!latpopua aq 
uea s?nemtlla!m ZHD S~Z pas~nd leq pun03 seq sanx  ha^ Lq pat urea) 
v 'smopu!~ amp jo aauerradm! aq alensnomap qe? sa!sLq(qd parlddv 
s.&!s~an!un surydo~ swot w $no papw:, Su!aq aLa aaq, no sapns 

eaulo3 ail$ pue saneMoJqW 
.&~nururo~ qmasa agauSemwaa[a aq uq!m ,,qaetlld 

-dq 8uuaaqSua ue ueq laver pa!Solo!q e pmmoi anom e,, sluasarda 
'aaua~ajrtoa ~~38 aq laj@ ma!,ua]u! ue u! pps aq 'puw SNJ, ~qs!8o~o!q 
103 smau IOU s! sma1s.k SVA!~ Su!Lp~s u! atqepen amg aq jo aauwod~ 
aq leq paluaunuoa qpaH pa!So10!pe~ pue saa!naa JOJ lqua3 puop 
-e~ s,nopi?qsNwpv BN~ pue pooj aq 30 ysraz3 me[sLmaq 'la 

.pps Lapv 'slfaa jo uope~auaS lqe[ e u! uana 10 am11 ~qe[ auras 
~e dn moqs Ltno Lum paga aq 'paapul .pa,uasqo aq Lem paga paanpu! 
-uogc!pel e moq auwalap plnoa saels q3ns JO aqajg au 'sMaN 
~ADMOJ~!~~ pro] aq ,.'sa~els mlnaalom lualslsrad pw paanpu! ana!qae 
uea sauelqmam moq Inoqe 8upea[ L[pnpc.G a.m ah,, .Sopaam sNaa 
aq alojaq yaam aq palsoq aq qqqm srua~sl~ 103!8010!g U! s~!uiuuICpm 
-3a13 Jaau!luuN uu a3ria.iajrro3 luuo!mwajuI aq le ..am!) u! smopu!~,, 

JO ayods 'v3 'epu!~ emg u! lama3 pxpap4 VA aqljo Lapv ssoa .yl 
..'a~~erq!l aq slaagao!q 30 a3uasqc pue bua~s!suoau! aq loj 

uogeueldxa poo% e la330 smopurm amp pa~elmsod aq,, ~eq pps 'puelS 
-u3 'uopug u! @l!dso~ smamololl]lea .IS ie Jaqamasa e 'u!ax .LI-ZI 
aunr '03 '~ap[noa U! Sugaam pnuue (SNS@ &a!aos sapauSemw 
-aa[ao!8 aq le yeaq e %~np paupldxa u!aa ua[Q ..'laaga ue auasqo 
01 1pj lqSy nor( >q%u I! amg 1,uop noL J! pue 'y~om le sluanajo aauanbas 
xatdmoa e s! araq,, 'ma:sLs pa!80fo!q e Supe!pel JO asmoa aq u~ 

.smopu!m lamod pue Lauanbaq paluauinsop [lam Lpeaqe aq iuam 
-a[dmoa o~~..smopu!m aq,, JO 'I@] 4 Bu!uu!Saq am sraqmasaa 'iaajja, 
pqSolo!q e Sug3alap m p!3~3 aq ue3 parnseam s! asuodsar e qxqm 
10 amg aq pue ansodxa jo uogmnp aq ieq alea!pu! aunr u! saaualajuo3 
m papodar sa!pms ~ueuodm! jo laqmnu v .uoge!pe~ 8u;ulz!uo!-uou jo 
slaaga pa!Solo!q aq JO Lpns aq u! atqepen Lay e se 8u!8lama sf awl& 

ysreasaH 
s)aa%grao_rg u_r swropu_r~ aw!J 

~861 ~snfinb/A/nr UOIIEI~E~~ . . ~UIZIUO~-UON uo j~oda,g A/q~uoyv 9 ON 111 'M 



W~ndows (connnaed frornp.1) 
Hygienists standard, adopted in May, is 10 mW/cm2 at 2450 
MHz. 

In the meantime, Kues and his colleagues will be busy 
explaining and extending their results. They plan to run 
experiments at lower power levels, down to 5 mW/cmz, and 
at higher frequencies, probably at 9 GHz, in search of a 
threshold for the effect. They will also look into two notable 
observations. First, pulsed radiation is about four times 
more effective in damaging the cornea than continuous 
wave (CW) radiation. According to Kues, to achieve the 
same effect as that found for pulsed signals at 10 mW/cm2 
q u i r e s  40 mW/cm2 of CW microwaves. Second, they are 
detecting a new, unexpected, regeneration phenomenon in 
the cornea. 

PEMFs and Time 
At the non-linear meeting, papers by Rein and by Dr. 

Richard Luben of the University of California, Riverside, 
also indicated the presence of time windows. Rein3 exper- 
iments on the action of a 500 Hz pulsed magnetic field on 
the release of noradrenaline from cultured PC12 cells (see 
MWN, May 1982). and Luben's experiments with various 
pulsed electromagnetic fields (PEMFs) on the adenyl cyc- 
lase system show effects that are strongly dependent on 
when the field is turned on and when the response is mea- 
sured. 

Similarly, Dr. Jose Delgado, who has demonstrated that 
extremely weak PEMFs can have a pronounced effect on the 
development of chicken embryos (see MWN, March 1983). 
has added a new twist to his findings. In an interview at the 
BEMS meeting, he said that unpublished data from his lab 
in Madrid, Spain, indicated that all embryos at a particular 
stage of development will be affected by PEMFs. But, be 
added, if you expose the eggs in the same way, and then 
allow them to develop for four to five more days, half of the 
embryos return to normal. 

Dr. Betty Sisken of the University of Kentucky in 
Lexington reported that chick embryos with amputated 
limbs developed abnormally if PEMFs were administered 
immediately after amputation. If exposure to the signal was 
delayed for 24 hours after amputation, however, the em- 
bryos were immune to the PEMFs. 

In and Out of the Field 
The course of electromagnetic interactions over time may 

be significantly different frum the typical dose-response re- 
lationship for chemical and physical agents. Adey and Dr. 
Craig Byus of the University of California, Riverside, have 
found a decrease in protein kinase activity in human lym- 
phocytes after 15 to 30 minutes of exposure to a 450 MHz,  
amplitude modulated field. (This system exhibits the well 
known 16 Hz frequency window.) But they found no differ- 
ence between the exposed cultures and controls after a M)- 
minute exposure. 

The cultures adapt to the field in an hour, but not during 
shorter periods -indicating the presence of a namw time 
window for stimulating a response. Biological systems are 

quite adaptable, but only if there is enough time for homeo- 
stasis. Adey draws the inference that going in and out of a 
weak field may be more detrimental than staying in it and 
adjusting to it. One facet still to be explored is whether the 
effect returns with prolonged exposures. 

Prospects for Funding 
There was a stmng consensus at both the BEMS and 

Loma Linda meetings that the level of science within the 
bioelectromagnetic research community is more rigorous 
than ever before. Many are excited by the papers and by the 
prospect of finally understanding the mechanisms of intemc- 
tion. The question on everyone's mind is whether there will 
be enough funds to pursue the new avenues of investigation. 

At the final session of the Loma Linda meeting, Adey 
said that he had watched the slow growth of "credible scien- 
tific results" on the biological effects of electromagnetic 
fields, and it is now time to turn the research effort from the 
sphere of hazatd analysis to the pursuit of a whole new set 
of scientifically acceptable tools and techniques. Only in 
this way, he said, can the research community be assured 
stable funding. 

The prognosis for more research moneys remains bleak, 
however. As Koslov put it: "The role of the federal gov- 
ernment to date in this critical field can be most kindly 
described as ranging from pathetic to abysmal." One indica- 
tion of the poor prospects is that the National Science Foun- 
dation failed to send an observer to the Loma Linda meet- 
ing. Some of the organizers of that meeting are considering 
setting up an ad hoc committee to make the case for more 
research funds in Washington. 

Plenum Press will be publishing the proceedings of the 
Loma Linda conference. A major effort is being made to 
expedite the process: all manuscripts were due on July 31 
with a commitment from Plenum to have the book ready 
within 100 days. The model for such speed was set by 
Springer-Verlag. which issued the proceedings of an inter- 
national symposium held in West Germany in record time; 
the meeting was held November 29-December 1, 1982 and 
the printed volume was already making the rounds at Loma 
Linda in the first week of June. (Coherent Excitations in 
Biological Systems, edited by H. Froblich 8nd E Kremer, 
New York: Springer-Verlag, 1983, $25.50) 

There were many other interestingPapers presented at the 
BEMS meeting. Next month, we will feature an overview 
of new research on extremely low frequency (ELF), 
radiofrequency, microwave and millimeter radiation re- 
ported in Boulder. + 
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HIGHLIGHTS 
EPA Releases RF/MW 
Bioeuects Review 

The Environmental Protection Agency @PA) has re- 
leased its draft review of the biological effects of radiofre- 
quency and microwave (RFIMW) radiation in the 500 kHz- 
100 GHz hquency range. The document will serve as the 
basis for limits on population exposures to RF/MW radia- 
tion, which EPA is scheduled to propose later this year. 

The three-volume, 500-page review draft does not indi- 
cate what the future standard might be. The closest EPA 
comes to a recommendation is the following summary sen- 
tence: "Despite the recognizably incomplete state of knowl- 
edge in this area, the currently available information sug- 
gests that the biologically effective SAR [specific absorp- 
tion rate] for mammalian systems lies in the range 0.4 to 6.0 
W/Kg. " 

EPA does not specify how these SAR values would trans- 
late into power density limits. For comparison, the new 
American National Standards Institute (ANSI) RFIMW 
safety level is 1 mWlcm2 between 30 and 300 MHz, based 
on the consensus that whole-body SARs below 4 WlKg are 
not "associated with effects that demonstrably constitute a 
hazard. " 

Although the literature review was written by the staff at 
EPA's Office of Research and Development, the RFIMW 
standard will be set by the agency's Office of Radiation 
Programs (OW). In a telephone interview, OW'S Dave 
Janes said that the standard is "still a moving target." One 
of the key variables still to be decided is how the agency 
will handle frequency dependence. A flat, ramp and well 
approach are all still in the running, Janes snid. 

Although EPA officials would not disclose what levels 
are now under consideration, the speculation within the 
RF/MW community is that the standard will be in the 100- 
200 uW/cm2 range. The EPA limits, once promulgated, will 
only apply to federal agencies, and are known as a "guid- 
ance." 

The fust public discussion of EPA's draft document will 
come at a meeting of a special panel of the Scientific Advis- 
ory Board (SAB), chaired by Professor Charles Susskind of 
the University of California, Berkeley (see MWN, March 
1983). The SAB panel is tentatively scheduled to meet in 
Washington, DC, on September 22-23. Public comments on 
the draft are due by September 16. 

A copy of the EPA report, Biological Effects of 
Radiofreque~~cy Radiadon, (No. EPA-60018-83-026A. June 
1983, External Review Draft) is available from: ORD Publi- 
cations-CERI-FR, US EPA, Cincinnati, OH 45268, (513) 
684-7562. (Be sure to include the document number with 
your request.) 

Wisconsin Sues Over Project ELF 
The state of Wisconsin has filed suit to block the navy's 

Project ELF communication system until a new environ- 
mental impact statement (EIS) is prepared. On July 20, 
Wisconsin Attorney General Bronson La Follette charged in 
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federal court that the navy had failed to revise its 1977 EIS 
to take into account changes in the proposed submarine 
communications antenna and new studies on environmental 
and health effects of extremely low frequency radiation 
IEI .F). 
\-- , 

La Follette and Assistant Attorney General Shari Eggle- 
son cited a number of changes in the navy's ELF proposal 
including a small, suspended antenna instead of the origi- 
nally planned larger buried antenna. The mode of transmis- 
sion has also gone from a unified to a joint, synchronized 
system. In addition, the attorneys cited the publication of 
"numerous" new studies on the bioeffects of ELF radiation 
that "raise serious concerns." 

A spokesman for the navy would not comment on the suit 
except to say that the navy will contest it. 

The navy's Wisonsin facility at Clam Lake was dencti- 
vated by President Cater  in 1979; in 1981 President Reagan 
decided to reopen, upgrade and expand it -adding two 
antennas in Michigan operated by a control center at K.I. 
Sawyer air force base (see MWN, May 1981 and March 
1982). According to current plans, the navy intends to have 
the ELF system in operation by 1986. 

The Secretary of Defense, Caspar Weinberger, and the 
Secretary of the Navy, John Lehman, Jr., the defendants in 
the suit, have 60 days from July 20 to respond to the com- 
plaint (No. 83C672C) filed in US District Court for the 
Western District of Wisconsin. 

Meanwhile, on July 15 in neighboring Michigan, the 
Natural Resources Commission voted 5-0 in favor of grant- 
ing the navy an easement to build the ELF antenna. Michi- 
gan Governor James Blanchard opposes the navy project as 
a "terrible waste of taxpayers' money," and asked the 
commission to turn down the navy request. Wisconsin's 
Eggleson told Microwave News that Michigan has been 
invited to join the Wisconsin suit but has not yet responded. 

Stop Project ELF, a citizen's group based in both states, is 
considering court action to reverse-the Michigan decision. 
The group's John Stauber said that the commission does not 
have the authority to give the navy permission to build the 
antenna. "Only the state legislature has that power," 
Stauber claimed. 

Power Line Action in Montana 
and Florida 

Montana has set a standard to limit public exposure to 
power line radiation, and similar regluations an: planwd in 
Florida. 

Montana's Board of Natural Resources and Conservation 
recently established a 1 kV/m limit for electric fields at the 
edge of the right-of-way (ROW) in residential and sub- 
divided areas along a planned 500 kV power line. To com- 
ply with the rule, the Bonneville Power Administration 
(BPA) will have to widen the ROW along certain sections of 
its Garrison, ND-Spokane, WA, line from 125 feet to 160 
feet. Property owners may waive the requirement. 

The hoard based its decision on recommendations from 
Dr. Asher Sheppard, its consultant on the biological effects 
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HIGHLIGHTS 
of power tine radiation. Sheppard, a research physicist at 
the VA Hospital in Loma Linda, CA, concluded that the 
electric fields produced by a 500 kV transmission line "are 

, sufficiently intense that regulations intended to limit chronic 
I exposure are a prudent requirement." BPA maintained that 

there is no evidence that higher field strengths are hazard- 
ous. Along with the 1 kV rule, the board imposed a 50 dBA 
transmission line noise limit in populated areas. This will 
require a 205 foot ROW. 

Copies of Sheppard's report, Biological Effects of High 
. Voltage AC Trorrsrnissiorr Lirres, February 1983, and the 

final report of the Department of Natural Resources and 
Conservation, Energy Division, Preferred and Alternate 
Routes for tlre Bormeville Power Administration's 500 kV 
Transmissiorr Line From Garrison West, April 1983, are 
available from K. Heart, DNRC, 32 South Ewing, Helena, 
MT 59620, (406) 449-4600. 

Florida will tackle radiation hazards under revisions in its 
Transmission Line Siting Act, which passed the state legis- 
lature in late May. Statutes 403.52 - 403.536 of themeasure 
authorize the Department of Environmental Regulation to 
establish public safety requirements for siting applicants. 
Since no funds accompanied the order, the department must 
make a 1984 budget request before beginning its work. The 
regulations will not apply to lines built under the state's 
Power Plant Siting Act. These fines link new generating 
facilities to the state power grid. 

The state action grew out of a local battle to block con- 
struction of a Florida Power and Light substation in 
Tamarac. After successfully leadmg community opposition 
to the project, town resident Herman Bender petitioned the 
governor and the legislature for state-wide regulations for 
power line radiation. 

NAS Panel Finds VDFs Safe 
The National Academy of Sciences (NAS) panel studying 

effects of video display terminals (VDTs) on workers' vi- 
sion has concluded that VDTs are safe. The panel stmngly 
discounted the possibility that radiation emissions from ter- 
minals could cause eye damage, including cataracts. 

The Panel on the Impact of Video Viewing on -sion of 
Workers did not address radiation risks for fetuses in its 
report, Video Displays, Work, and Vision. Neither did the 
panel consider very low frequency (VLF) radiation emitted 
by flyhack bansformers which some researchers believe 
&ay be dangerous. 

The panel concluded that radiation emissions from VDTs 
"are hizhlv unlikelv to be hazardous" to health. On the 
basis ofit&eview o i  seven studies completed between 1977 
and 1981, the panel found that "emissions of all types of 
electromagnetic radiation -X-rays, ultraviolet (W), visi- 
ble (light), infrared (IR), and radiofrequency (RF) radiation, 
including microwaves- are well below accepted occupa- 
tional and environmental health and safety standard limits." 
The report states that the panel did not try to assess the 
adequacy of these standards. 

The panel challenged the 10 cases of VDT-related 
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cataracts reported by Dr. Milton Zaret, a Scarsda!e, NY, 
ophthalmologist. Only four of those cases involved 
"significant lenticular opacities," according to the report, 
"and each of them had known preexisting disease or expo- 
sure to cataractogenic agents." The six other cases involved 
"inconsequential opacities that did not appreciably reduce 
visual acuity," the report says. 

In a telephone interview with Microwave News. Zaret 
said that the panel never contacted him and that he had not 
seen its final report. But he contested the panel's conclu- 
sions on the basis of media coverage. He said he sees "more 
and more people who are being injured by radiation" from 
VDTs. "Not a week goes by that I don't see that the prob- 
lem is worse than I originally thought," he said. 

The panel found that visual problems commonly experi- 
enced by VDT workers varied with the quality of equip- 
ment, workstation design, and the name of the task. The 
most common difficulties reported by the panel were hlur- 
red vision, tired eyes, muscular aches and stress. The report 
recommends that employers pay closer attention-to design- 
ing jobs and workstation environments that improve worker 
comfort and reduce job-related stress. 

A spokeswoman for 9 to 5, the National Association of 
Working Women, told Microwave News that a VDT tele- 
phone hotline run by that group is producing evidence in 
"complete contrast to the conclusions of the report." Janice 
Blood said that early results from the hotline indicate a need 
for further research. 

She also said that the report's conclusions probably will 
delay additional research which she maintains is already 
overdue. Of the 3,012 calls received in the hotiine's fust 
month, 17 percent were related to eye and visual problems, 
10 percent to pregnancy concerns, 8 percent to headaches, 
and 5 percent to muscle strain. 

Spokesmen for The Newspaper Guild and the Communi- 
cations Workers of America also were critical of the report. 

The Panel on the Impact of Video Viewing on Vision of 
Workers w8s formed by NAS in the spring of 1981 in re- 
sponse to a request from the National Institute for Occupa- 
tional Health and Safety (NIOSH) to evaluate available re- 
search on visual health problems associated with VDTs. The 
panel, chaired by Professor Edward J. Rinalducci, a psy- 
chologist at the Georgia Institute of Technology, held a pub- 
lic symposium in Washington, DC, in August 1981 as part 
of the study (see MWN, Septemberl98l). A summary of 
those proceedings is published in Behavior and Inforrnarion 
Technology, VoI.1, No.2, 1982. h 

VDTs Dropped from California 
Epidemiological Study 

Con- to statements made in June by the National Insti- 
tute for Occupational Safety and Health (NIOSH), an 
epidemiological study of pregnancy outcomes among video 
display terminal (VDT) users isnot underway. The agency's 
plan to collect information through a project headed by 
Kaiser-Permanente, one of California's major health care 
companies (see MWN, June 1983), fell through in July. 

- -- 
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NIOSH staffers now say the agency is likely to launch its 
own study. 

Dr. David Brown, assistant chief of NIOSH's Industry 
Wide Studies Branch, told Microwave News that "the Cali- 
fomia study is a moot point now, but the VDT-pregnancy 
issue is important enough for us to go ahead and do our own 
study." NIOSH hopes to identify a suitable study popula- 
tion by this fall. Both Brown and Dr. Jane Gordon, the VDT 
project supervisor, are optimistic that NIOSH will fund a 
full-scale investigation in fiscal year 1984, which begins in 
October. 

Although NIOSH's Dr. Michael Rosenberg said he had 
reached an agreement with Kaiser early this summer, the 
company decided against adding the agency's proposed 
question on VDTs to its questionnaire. Rosenberg recently 
left NIOSH to.work for Family Health International in Re- 
search Triangle Park, NC. 

Kaiser is collecting data for California's Department of 
Health Services on the reproductive effects of malathion, 
the pesticide sprayed to combat medflies. Accordimg to the 
project's principal investigator, Dr. Diane Pititti, the study 
will also investigate a limited number of other topics, but 
not VDTs. 

Standards and Litigation at IMP1 
Professor Herman Schwan sought to clarify the history of 

the early development of radiofrequency and microwave 
(RFIMW) safety standards in his keynote address at the 18th 
Annual Microwave Power Symnposium, in Philadelphia, 
July 19-21. 

Looking back to the late 1950's and early 1960's, Schwan 
said that he wanted to deflate four myths: First, that there 
was no interest in non-thermal effects during the Tri-Service 
research period. Second, that there was no research on non- 
thermal effects at that time. Third, that there was no interest 
in Soviet research. And fourth, that there was a conspiracy 
to ignore RFIMW bioeffects. 

"Some have accused us of neglecling non-thermal ef- 
fects," Schwan said, "but nothing could be further from the 
truth." Schwan, who chaired the subcommittee that rec- 
ommended the fmt American National Stnndards Institute 
(ANSI) safety limit (the 10 mW/cmz standard adopted in 
1966). recalled that there was no pressure from industrial 
and military gmups --only scientific considerations went 
into formulating the stnndard, he said. He went on to note 
that the new ANSI standard "is a logical extension of the 
early standard." Schwan recently became a professor 
emeritus at the University of Pennsylvania in Philadelphia, 
but he will continue to teach and do research there. 

Professor Nicholas Steneck a historian at the University 
of Michigan in AM Arbor, took a diierent position. "RF 
bioeffects research has over the years been adversely af- 
fected by its dependence on the development community, 
namely industry and the military," he told the same crowd 
that had just heard Schwan. Judging bioeffects research to 
be "biased in very pronounced ways," Steneck urged that 
"politics and social maneuvering" be avoided so that the 

field be allowed to develop on its own, free of the con- 
straints that have proven to be so controversial. 

Steneck was particularly critical of the RFIMW research 
community for not using accident reports to assess human 
health impacts. As an example he cited the lack of follow- 
up on the death of a Hughes Aircraft employee who died in 
1953 most probably from exposure to microwaves. "The 
contention that no one is dying or even being injured is not a 
statement that has the weight of science behind it. It is a 
statement that reflects, basically, the faith of the RFIMW 
bioeffects research community," he said. Steneck is com- 
pleting a book on the development of RFlMW standards. 

Marc Moller, an attomey with Kreindler and Kreindler in 
New York City, told the conferees that with the proliferation 
of microwave technology in industry, medicine and the 
home, "an increase in personal injury claims and litigation 
is a virtual certainty." Moller was the lead attomey on be- 
half of Robert Engell, a TACAN repair mechanic who de- 
veloped pancreatic cancer. The suit was settled last Decem- 
ber but details on the settlement were not divulged (see 
MWN, JannaryIFebruary 1983). 

While noting that the question of causation -relating 
injury to rnicrowaves- varies from case to case, Moller 
said "some plaintiffs, in my judgment, will inevitably be 
able to meet the 'reasonable preponderance of the evidence 
test' required to obtain favorable litigation results." 

ANSI C95 Goes Back to Work 
At the first meeting of the American National Standards 

Institute (ANSI) C95 Committee on Radiofrequency Radia- 
tion Hazards since the approval of the new safety standard 
(C95.1-1982) last year, Dr. E Kristian Storm presented an 
ambitious plan for revising the standard. According to 
ANSI rules, all of the institute's standards must be updated 
every five years, and as Storm noted "the clock is run- 
ning. " 

Under Storm's plan, the C95.IV subcommittee would set 
up five new task groups: to scan the world literature for new 
reports, to evaluate their engineering, biological and statis- 
tical validity and to assess their implications for exposure 
risks. The data will flow through these gmups to Storm and 
the members of his C95.IV subcomniiee. The review pro- 
cess is already under way. 

Among the other C95 subcommitlees, there were the fol- 
lowing developments: 
0 NBS' Dr. Ray Baird reported that his subcommittee 
(C95.I) on instrumentation had decided to combine two 
existing ANSI standards on far-field (C95.3-1979) and 
near-field (C95.5-1981) measurements into one document. 
A new task group, under the direction of FDA's Howard 
Bassen will decide the best way to consolidate and update 
them. One suggestion for the revision is to place a greater 
emphasis on the measurement of magnetic fields. 
0 Baird's snbcommitee will study the possibility of addres- 
sing dosimetric techniques. 
D r .  John Osepchuk, the chairman of subcommittee IYIU 
on terminology and units, reported that no one, includimg 
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HIGHLIGHTS 
the navy, had yet printed the new non-ionizing radiation 
warning signal (C95.2-1981, see MWN, October 1981). Al- 
though this subcommittee has no detailed plans for the im- 
mediate future, Osepchuk did suggest that C95 should re- ' vise its vocabulary to make it consistent with that of the 
ANSI C63 committee on electromagnetic compatibility. 

In the next few months a new standard covering electro- 
explosive devices, prepared by subcommittee V under the 
chairmanship of Ramie Thompson, will be ready for circu- 
lation to the full C95 committee. 

. 0 Dr. Paul Tyler's medical surveillance subcommittee 
(C95 .W called for volunteers to assist him in determining 
the medical tests that should be administered to RFIMW 
workers, and to help him decide how to address the problem 
of d e f ~ n g  who are RFIMW workers. 

At the meeting, Storm presented a tentative roster of ex- 
perts who will serve on the new C95.IV committees and 
task groups: Committee for Literature Surveillance, Chair: 
Louis Heynick. Committee for Engirieering Principles Val- 
idation, Chair: Bill Guy; Working Groups: 3 kHz-3 MHz: 
C.K. Chon, 3 MHz-300 MHz: O.P. Gandhi, 300 MHz-100 
GHz: R.A. Tell. Commitree for Biologic Pririciples Valida- 
tion, Chair: Don Justesen; Working Groups: Behavior: J. 
D'Andrea, Biorhythm: R. Smith, Cardiovascular: 3. Lords, 
Nervous System: R. Lebovitz, Development & Teratology: 
M. O'Comor, Endocrine: S. Lu, Visual: R. Carpenter, Ge- 
netics: C. Blackman, Acoustic: K. Foster, Hematology & 
Immunology: R. Smialowicz, Metabolic & Thermoregda- 
tion: E. Adair, Physiology: R. Phillips, Oncology: J. 
Dickson, Compound Interactions: P. Czerski. Committee for 
Statistical Validation, Chair: Carol Newton. Commitree for 
Evaluation of Exposure Risk. Chair: Dave Janes. 

Storm, an associate professor of surgery in the Division 
of Oncology at the UCLA Medical Center, took over as 
chairman of the C95.N subcommittee after Dr. A.W. Guy 

resigned when the new health standard was approved. 
Raytheon's Osepchuk will serve as the secretary of the sub- 
committee. Professor Saul Rosenthal of the Polytechnic In- 
stitute of New York continues to serve as the chairman of 
the parent C95 committee. 

NBS Calibration Program 
The National Bureau of Standards (NBS) has announced 

the formation of an accreditation program for laboratories 
that measure microwave power, attenuation and reflection 
coefficients. NBS expects to certify the first labs under the 
National Voluntary Laboratory Accreditation Program 
(NVLAP) by the spring of 1985. 

Labs that are found to have the necessary expertise and 
competence will join the NVLAP for electromagnetic cali- 
bration services. In order to win accreditation in the LAP, 
labs must participate in at least one of three Measurement 
Assurance Programs (MAPS): power, attenuation and reflec- 
tion coefficient, all in the frequency range 0.1-18 GHz. 

The decision to formally set up the new LAP stems from 
a 1977 request by Bruno Weinschel of Weinschel Engineer- 
ing in Gaithersburg, MD. In early 1982, NBS announced its 
decision that labs providing electromagnetic calibration ser- 
vices should be accredited. In July 1982, some 46 represen- 
tatives from government agencies and the private sector 
attended an NBS workshop in Boulder, CO, to help develop 
the LAP. 

For more information, contact Douglas Thomas, project 
leader for the EM NVLAP or John Locke, manager of Iabo- 
ratory accreditation, NBS, TECH B141, Washington, DC 
20234, (301) 921-3431. NBS' announcement for the new 
EM LAP appears in the June 30 Federal Register, (48 FR 
30174). 

Microwave News is now accepting ads. Announce your Rates start at only $50 for 1/32 of a page. (For a sample 
upcoming meeting or conference. Publicize your book or 1/32 page listing see the ad below .for VDTs: Healtli arid 
product. Promote your short course. Safety.) Fmm there: 

If you have a job opening, tell the microwave community 
by placing a "help wanted' ad in Microwave News. ll16 of a page costs $ 9 5  114 of a oaee costs $325 - - A - . - 

For much less &an you would spend in most technical 
publications, advertise in Microwave News and reach a 118 of a page costs $175 112 of a page costs $600 
specialized audience -the people you want to reach To reserve space or if you have questions call us at (212) most. 794-9633. 

It's simple to run an ad in Microwave News. All we ask is 
that you reserve your space by the 17th of the month before 
you want your ad to appear and that you get your copy to us VDTx Health and Safety --Order your copy of this 80- 

page indexed booklet with thorough coverage compiied later than the 28th Of that month' The newsletter is from Microwave News. $6.95 including postage. PO Box mailed out about the 15th of every month except in January 
and July. 1799, Grand Central Station, New York, NY 10163. 
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UPDATES 
BIOLOGICAL EFFECTS 

Literature Surveys ... The Biological Effects of Non- 
Ionizing Electromagnetic Radiation: A Digest of Current 

'. Literature is back inprint. Volume W, Number 1, cover- 
ing the period from January to June 1982, was published in 
June and the next issue is due out soon. The quarterly 
BENER digests had stopped appearing after NTIA and 
ERMAC ran out of funds. The Off~ce of Naval Research 
(ONR) came to the rescue with a three-year contract to 

. allow Bruce Kleinstein's Information Ventures, Inc., based 
in Philadelphia, PA, to continue the service. A limited 
number of copies are available from Dr. Michael Marmn, 
ONR, Code 441CB, 800 North Quincy St., Arlington, VA 
22217. Please include a mailing label .... h u i s  Heynick and 
Dr. Peter Polson of SRI International in Menlo Park, CA, 
have prepared Bioeffects of Radiofrequency Radiation: A 
Review Pertinent to Air Force Operations, Report No. 
USAFSAM-TR-83-1. The 181-page analysis of the current 
bioeffects literature, commissioned by the air force(AF), is 
designed as a background document for environmental im: 
pact statements and assessments for installations that in- 
volve emissions of RF/MW radiation -for example the 
AF's west coast over-the-horizon radar and southeast PAVE 
PAWS radar system. Those seeking a copy should contact 
James Memtt, USAF School of Aerospace Medicine, 
Brooks AFB, TX 78235. According to Polson, the report 
will be updated from time to time as a function of AF needs 
and available funding. 

COMMUNICATIONS 

FCC RFIMW Rules ... At a meeting in mid-September, the 
FCC will decide how to proceed with its proposed rules 
(issued January 1982) on the evaluation of radiation hazards 
in its licensing procedures for RFIMW sources. The com- 
mission has completed its review of the 18 sets of comments 
from the broadcasting and communications industries and is 
now considering various policy options (see MWN, March 
and September 1982) .... Meanwhile, the FCC's Office of 
Science and Technology has published a revised edition of 
its report, Questiorrs and Answers About Biological Effects 
and Potential Hazards of Radiofrequency Radiation, OST 
Bulletin No. 56, second edition, June 1983. A copy is avail- 
able from the commission's Consumer Assistance Office, 
Washington, DC 20554, (202) 632-7000. 

COMPATIBIUTY & INTERFERENCE 

h m u n i t y  Task Group ... The task group studying ways of 
enhancing the immunity of home electronic equipment met 
in Washington on July 26. Hector Davis of the FCC Labs 
has joined the group, which is chaired by Don Heirman of 
American Belt. Davis is prepnring an internal FCC report on 
the immunity of TV sets. The Electronic Industries Associa- 
tion's (EIA) Consumer Electronics Group is going forward 
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with immunity measurements of 18 TV sets and two VC& 
from ten manufacturers. And the American Radio Relay 
League (ARRL) is completing a questionnaire that should 
pinpoint the most common RFI problems. At a meeting on 
June 23, the IEEE Standards B o d  welcomed the progress 
being made by the task group toward voluntary standards, 
avoiding the need for mandatory rules. The board set the 
following priority list: TV receivers, VCRs and related 
equipment, hi-fis, telephones, home computers, home secu- 
rity devices (detectors and alarms), home appliances and 
other elecmnic devices with microprocessors. The group's 
next meeting will be the week of the EMC annual sym- 
posium in late August. Heirman intends to continue the 
current schedule of meeting every four to six weeks. 
EMC '83 ... Everything is set for the 1983 International 
Symposium on Electromagnetic Compatibility. W h i i  the 
conference runs from August 23 to 25, workshops on EMP 
and shielding are scheduled for Monday the 22nd and a 
number of IEEE, ANSI, EIA and SAE meetings will also be 
held on Monday and on Friday the 26th. It wilt be a busy 
week, with six workshops and 23 paper and poster sessions. 
Attendance should be good: by the end of July, the Hyatt- 
Regency Crystal City Hotel was fully booked, forcing 
EMCers to neighboring hotels. 
Reports, Products and Contrac &...The FCC's Office of 
Science and Technology has issued two Technical 
Memorandums, "Teletext Related Interference Observed on 
WETA-TV, Washington, DC" (No. FCUOST TM 83-2) 
and "Diurnal Variation in MF Skywave Propagation" (No. 
F C W S T  TM 83-4). The f m t  describes the potential prob- 
lems facing broadcasters when transmitting teletext infor- 
mation. The second details the ways in which daytime sta- 
tions can expand their time on the air without causing inter- 
ference to stations already authorized to broadcast during 
the sunset-sunrise hours. Both reports are available from the 
Downtown Copy Center, 1413 K St., NW, Washington, DC 
20037, (202) 289-4140 .... A gmup from EPA, Southwest 
Research Institute and Electro-Metrics describes a new 
under-the-hood antenna system for measuring electric and 
magnetic fields from an automobile ignition system in the 
May IEEE Tramsacrions on Electromagnetic Compatibili- 
ty.... Dow Jones, the publisher of the Wall Street Journal 
has shielded its 11-meter satellite communications antenna 
in Highland, IL, from RFI with precast concrete panels 
made by the Fanwall Cop .  of Arlington, VA. The 35-foot 
high, 72-foot long shield reduced the strength of an inieifer- 
ing terrestrial signal by 14 dB. The shielding wall can with- 
stand winds of up to 100 mph .... Keene Corp.'s Ray Proof 
Division in Norwalk, CT, has introduced a special shielding 
system to protect NMR imagers from RFI. The Series 84 
enclosures can provide isolation from RF noise, reducing it 
100 dB between 1 and 100 MHz .... Comsearch Applied 
Technology has opened a field office in Annapolis, MD, to 
support EMC projects for the navy .... The navy has awarded 
a one year, $893,044 contract to Bendix Field Engineehg 
of Columbia, MD, for electromagnetic environmental ef- 
fects and RF systems performance analysis. And Rome Air 
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UPDATES 
Development Center at Griffiss AFB, NY, is negotiating 
with the Draper Lab in Cambridge, MA, for an analysis of 
the UHF and Lband interference threat for the late 1980's 

, and 1990's. 

GOVERNMENT 

EPA's R&D Budget ... In mid-July, the President signed 
HR 3133, which contains EPA's FY84 appropriations. The 

; bill had emerged from a House-Senate conference commit- 
tee with the House's $1 million lime item for non-ionizing 
radiation health effects research deleted. Instead, the con- 

- ferees agreed to add $4 million to the administration's origi- 
nal budget request -the one that planned to close EPA's 
RFIMW research program- for health effects research on 
air, drinking water, toxics and non-ionizing radiation 
(House Report No. 98-264, June 23, 1983). How the new 
money will be divided among these programs has been left 
up to EPA, though one House staffer was optimistic that 
agency officials would follow the recommendations of the 
House committees which called for more non-ionizing radi- 
ation research, especially at power line frequencies. It is not 
yet clear whether these funds are for extra-mural research or 
can be used to preserve the RFIMW group at EPA's Health 
Effects Research Lab in Research Triangle Park, NC. If the 
$4 million must be spent outside the agency, EPA could still 
save the lab by using some of the more than $24 million and 
607 positions that Congress added to the EPA budget to be 
allocated at the agency's discretion. EPA Administrator 
William Ruckelshaus is scheduled to complete his EPA 
FY84 and FY85 budgets by mid-August. The fate of the 
RFIMW lab should be known then. Also, as we go to press, 
the Wasltingtorr Post reports that Ruckelshaus has offered 
Professor Bernard Goldstein of Rutgers University the job 
of EPA Assistant Administrator for R&D. If Goldstein ac- 
cepts he will replace Courtney Riordan who has been filling 
in on an acting basis. 
FDA's Radiation Program Reorganized ... The reorgani- 
zation of FDA's National Center for Devices and Radiologi- 
cal Health is nearly complete: the plan has won the approval 
of FDA Commissioner Hayes, Jr., (who resigned on 
July 28) and the Assistant HHS Secretary for Health Edward 
Brandt. The center, with John Villforth as Diiector and 
James Benson as Deputy Duector, is now operating under 
the new stmcture on an interim basis, with new appointees 
working in an "acting" capacity until HHS Secretary Mar- 
garet Heckler gives the final okay. As such, the Offices of 
Radiological Health and Medical Devices have been re- 
placed by eight new offices. Four major ones: Compliance, 
Device Evaluation, Science & Technology and Training & 
Assistance; and four smaller ones: Health Affairs, Health 
Physics, Management & Systems and Standards & Regula- 
tions. The Office of Science & Technology, directed by 
Roger Schneider with Dr. Moris Shore as deputy director, 
has three new components: the Division of Physical Sci- 
ences (the same as BRH's old Division of Electronic Prod- 
ucts) directed by William Herman; the Division of Life 

Sciences (the same as the old Division of Risk Assessment) 
directed by Dr. William Leach; and the Division of Biomed- 
ical Engineering (no director has yet been named). Howard 
Bassen will continue as chief of the electromagnetics branch 
in the new Division of Physical Sciences and Dr. Mays 
Swicord will serve as chief of the non-ionizing radiation 
branch in the Division of Life Sciences. Walter Gundaker is 
in charge of the new Office of Compliance, Robert Britain 
of the Office of Device Evaluation and Philip White of the 
Office of Standards & Regulations. When the plan is ap- 
proved, a notice will appear in the Federal Register. 

MEASUREMENT 

New Narda Probe...Narda Microwave of Hauppauge, NY, 
has introduced a new electric field probe to simplify the 
measurement of radiation fields relative to the new ANSI 
RFIMW safety standard. The Model 8682 probe, when used 
in conjunction with the standard Narda 8611 or 8616 meter, 
will indicate exposure levels as a percentage of the ANSI 
guidelines -from 0.2 to 200 percent- by taking into ac- 
count the frequency dependence in the ANSI limits. The 
probe costs $1250. 
Dosimeter Expands ... Dr. Wordie Pan; who resigned as 
chief of NIOSH's Physical Agents Effects Branch in Cin- 
cinnati, OH, at the end of last year has joined the Dosimeter 
Corp., also in Cincinnati, as products manager and consul- 
tant. While Dosimeter bas been primarily involved with 
ionizing radiation, P m  plans to lead the company into the 
RFIMW instrumentation field. 

MEDICAL APPLICATIONS 

FDA Panel Smiles on BSD and NMR ... Meeting in 
Rockville, MD, on July 6-7, the FDA's Radiologic Devices 
Panel recommended three NMR imagers and BSD Corp.'s 
hyperthexmia unit be approved for marketing. The FDA 
must still accept the recommendation and give the final 
okay; the companies and the agency must agree on labelling 
language, which determines how the units may be used. The 
action on the BSD-1WO cancer treatment unit had been 
expected (see MWN, May 1983)- NMR imagers made by 
Diasonics, Picker and Technicare are the fust to receive 
clearance from the panel. The official FDA decision is not 
cxpccted for about anollier threc rnonths, although aiction on 
the BSD unit could be LI little ouicker since the comvdnv has * .  

been negotiating with the agency for some time. The panel's 
action has put on hold a proposal by the National Electrical 
Manufacturers Association (NEMA) to reclassify NMR im- 
agers from Class UI to Class I or Il (which do not require 
premarket approval) .... NCI has awarded the Alleglieny- 
Singer Research Cop.  of Pittsburgh, PA, $1,654,712 for its 
hyperthexmia quality assurance program, and the institute 
has issued a request for proposals (RFP 223-83-6032) for 
the development of educational guidelines and recommen- 
dations for hyperthermia operators. 
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Electric Fields Kill Pain and AfFect RNA...Low fre- 
quency electrical fields are being used as anesthetics. Dr. 
William Bauer of the VA Medical Center in Cleveland, OH, 
has applied transcutaneous electrical nerve stimulation to : treat severe head and neck pain among cancer patients. 
Writing in the June 1983 issue of Archives of Otolaryngol- 
ogy, Bauer reports that he achieved "extremely positive" 
results; the best frequency was between 0.5 and 8 Hz. Bauer 
used the Alpha-Stim 2000, developed by Dr. Daniel Kirsch 
and marketed by Electromedical Products Inc. of Hawth- 
ome, CA. The unit costs $5,850; a smaller consumer (by 

; prescription) model, the Alpha-Stim 350, is available for 
$995. (There are many other similar products on the mar- 
ket.) In a telephone interview, Bauer said that the use of 
electric fields is "opening up a whole new discipline in 
medicine." Bauer will soon be moving to Emory University 
in Atlanta, GA, where be will continue his work on pain as 
well as do research on the effects of electric fields on im- 
munological and neurological diseases .... A team from Co- 
lumbia University's medical school bas found that hw dif- 
ferent pulsed electromagnetic fields (PEWS) have'different 
effects on RNA transcription. In a paper in the June 17 
Science, Drs. Reba Goodman, Andrew Bassett and Ann 
Henderson describe their experiments with Sciara Cop- 
rophila, a fungus gnat, using single (72 Hz) and repetitive 
(15 Hz) pulses. While the single pulses increased the activ- 
ity of messenger RNA after 15 and 45 minutes, the repeti- 
tive train of pulses increased activity only after 45 minutes. 
The authors conclude that their study "supports the hypoth- 
esis that P E W S  induce specific modifications in normal 
ceU function." 

POWER UNES 

Generally. ..Recent studies that link leukemia to low levels 
of ELF radiation from power lines (see MWN, March 1983) 
have caught the attention of Congress. According to Christ- 
opher Dodge of the Congressional Research Service (CRS) 
at the Library of Congress, CRS has received some two 
dozen inquiries about these studies from both Senate and 
House members. Dodge said he would not be surprised if 
bearings were held .... DOE has released its Draft Environ- 
mental Impact Statement. DOEIDEIS-0103, for the New 
EnglandlHydro-Quebec 2450 kV DC Electric Transmis- 
sion Line. Copies are available from Garet Bornstein, Of- 
fice of Fuels Programs, Economic Regulatoty Administra- 
tion. Room GA-017, 10W Independence Avenue, SW, 
Washington, DC 20585, (202) 252-5935 .... The Electric 
Power Research Institute (EPRI) has published Measure- 
rnent and Characterization of Substation Electromagnetic 
Transients, final report (No. RP1359-2), March 1983, from 
the Rxas A&M University. It is available from EPRI's Re- 
search Reports Center, PO Box 50490, Palo- Alto, CA 
94303, (415) 965-4081 .... CORREmON: The title of an- 
other EPRI report, Bipolar HVDC Transmission System 
Study Between *6W kV and *I200 kV: Corona Studies, 
Phase 2 ,  (No. RP430-2) was misreported in our June is- 
sue .... A history of the *4M) kV DC transmission line cut- 
ting across Minnesota fmm North Dakota, a bitter siting 
controversy lasting nearly ten years, is featured in the July 
IEEE Spectrum. In his special report, Sheldon Mains of the 
Minnesota Enviro~lental Quality Board maintains that the 
story holds important lessons for technical planners. 

OVENS STANDARDS 

FTC-Amana Snit...The FTC bas settled its 1982 suit 
charging Amana Refrigeration Inc. with falsely advertising 
its Radarange microwave oven (see MWN. November 
1982). The commission maintained that company ads 
claimed an Amana oven was the only brand to pass an 
independent laboratory test, when in fact a Panasonic also 
passed. It also charged Amana with claiming a consumer 
survey rated its oven "best quality," even though many 
oven owners preferred other brands. Under a consent 
agreement, appearing in the July I8 Federal Register, (48 
FR 32596), Amana, a Raytheon subsidiary, and its ad 
agency, Foote Cone & Belding, promise not to make these 
claims and to avoid misrepresenting any other surveys or 
tests. Amana officials say they entered the agreement, 
which carries no admission of guilt, to avoid lengthy and 
expensive legal action. Copies of the agreement and the 
original complaints are available from the FTC's Public 
Reference Branch, Room 130, 6th St. and Pennsylvania 
Ave., NW, Washington, DC 20580, (202) 523-3598. 
Comments on the agreement are due by Sephneber 16, after 
which the commission will decide whether to make the 
agreement fmal. 

RF Heaters in Canada ... The Canadian government bas 
proposed rules governing the design, construction and fuuc- 
tioning of industrial RF heaters in order to limit radiation 
exposures to operators. The new amendment to the Radia- 
tion Enlirtirlg Devices Regulations specifies that stray fields 
measured 15 cm or more from the external surface of the 
heater shall not exceed: (i) a maximum elechic field of 300 
Vlm; (ii) an effective electric field of 60 Vlm; (iii) a maxi- 
mum magnetic field of 0.8 Alm; and (iv) an effective mag- 
netic field of 0.16 Alm. The rules also set limits for X-ray 
exposure. The regulations were proposed on March 30 and 
appear in the April 16 issue of the Canada Gazette Pait I. 

... Copies of the proposed new standard Recon~rnended 
Practice on Procedures for Control of System Elec- 
tronlagrletic Cornpafibility No. BSR C63.12, are available 
for $6.00 from: Margaret Lynch, IEEE, 345 East 47th 
Street, New York, NY 10017 ... .ANSI has approved a new 
set of definitions of radar terminology. Standard ANSV 
IEEE 686-1982, Radar Terms, is available from ANSI, 
1430 Broadway, New York, NY 10018. The price has not 
yet been set. 
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UPDATES 
VDTs 

Legislation and Regulation ... Following legislative suc- 
cesses in Maine and Connecticut for supporters of VDT - health and safety measures (see MWN, June 1983). state 
representatives in Oregon and New York plan to continue 
their efforts to enact VDT safety rules. Oregon State 
Senator Margie Hendriksen, whose VDT bill was not acted 
upon before the senate adjourned, told Microwave News 
that the Senate Labor Committee she chairs has recom- 
mended that a task force be established to study VDT health 

; and safety issues. In a letter to the president of the Oregon 
Senate, the committee suggested the task force be directed 
to report to the senate when it reconvenes in 1985. New 

- York State Assemblyman Frank Barbam also announced his 
intention to reintroduce VDT safety legislation in the next 

.assembly session. His legislation would require radiation 
shielding at the point of manufacture and g u m t e e  preg- 
nant women the right to nou-VDT work. Barbaro appeared 
on the Donahue television show recently to discuss VDT 
health and safety concerns and state legislation. Also ap- 
pearing were Karen Nussbaum of 9 to 5, Vico Henriques of 
CBEMA, Key Dismukes of the NAS Committee on Vision 
and Sue Waltz, a VDT worker. For a transcript of the show, 
send a check for $2.50 to Donahue Transcript, PO Box 
2111, C i c i ~ a t i ,  OH 45201 .... Citing recent research find- 
ings of very low frequency radiation (VLF) health hazards 
from VDT flyhack transformers (see MWN, November 
1982, January/Febmary and April 1983), the Newspaper 
Guild has called on the federal government to study possible 
VLF shieldmg. In its Officers' Report to the 1983 Newspa- 
per Guild convention the guild urges "the appropriate gov- 
ernment agencies" to develop specifications and cost esti- 
mates immediately for such shielding. 
Studies in Progress ... Researchers at the University of 
Texas, Austin, are at work on a study to establish an objec- 
tive measure for visual fatigue among VDT workers. The 
project is scheduled to take four years to complete and is 
being led by Dr. A.J. Welch of the University's Depart- 
ments of Elechical Engineering and Biomedical Engineer- 
ing. Funding for the work comes from the IBM Corp., 
which has committed $382,000 to the study .... The results 
of an epidemiological study of approximately 2,000 News- 
paper Guild members (see MWN, March 1981) are expected 
soon. The study, coordinated by Dr. Arthur Frank at the 
Mount Sinai Medical Center in New York City, included 
eye examinations and a survey questionnaire involving 
seven locals of the guild. Frank recently left Mount Sinai to 
become Chairman of the Department of Preventive Medi- 
cine and Environmental Health at the University of Kentuc- 
ky'; College of Medicine in Lexington .... Two University of 
Wisconsin, Madison, researchers are continuing their work 
on office automation problems. Dr. Robert Arndt is prepar- 
ing a policy paper on office technology hazards due soon 
from the congressional Office of Technology Assessment 
(OTA). Amdt's presentation of differing views on potential 
health problems and available documentation will be re- 
leased by OTA this fall and subsequently will be included in 
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OTA's Health and Safety Control Technologies in the 
Workplace, a compilation of studies. hofessor Steven Sau- 
ter, a colleague of Amdt's in the University's Department of 
Preventive Medicine, is sNdying the effect of automation 
on the nature of work in a project under contract to NIOSH. 
No date for the final report has been set .... A new study 
looking at the impact of VDTs in the office will consider 
both ergonomic and radiation concerns. The Project On the 
Workplace I~npact of Video Terminals itr the Oflce began in 
April 1982 and is expected to cost between $250,000 and 
$300,000, according to its director, Professor Alan Westin 
of Columbia university. The research is being supported in 
part by IBM and Hewlett-Packard. The remainder of the 
funding comes from Westin's Educational Fund for Individ- 
ual Rights .... The Canadian Standards Association has set 
up a Technical Committee on Ergonomics to produce guide- 
lines for workers and employers on office environment, 
workstation, equipment and furniture. Representatives from 
the Canadian Business Equipment Manufacturers Associa- 
tion and the Canadian Center for Occupational Health and 
Safety (CCOHS) will participate. Draft guidelines are 
scheduled for public review in early September and a final 
Guidance on Ergonomics ofthe Ofice Environment is due 
in December. 

Resources ... CCOHS has released a follow-up report to its 
recommendation early this year that radiation standards be 
extended to include the very low frequency radiation (VLF) 
emitted by some VDTs (see MWN. Jnnuary/Febmary 
1983). The Case for Concern About Very Low Frequency 
Fieldsfrom Visual Display Terminals: The Needfor Fur- 
ther Research and Shielding of VDTs is a 24-page docu- 
ment that argues the need for caution about VLF radiation at 
least until more is known. Also a pivotal Czechoslovakian 
study cited by CCOHS in making its recommendation has 
been translated into English and is available from the Cen- 
ter. Both the follow-up report and Czech researcher Dr. 
Hana Pafkova's finding of "an unfavorable effect" on em- 
bryonic development of pregnant mice exposed to a pulsed 
300 Hz field with a peak value of 28,500 Vlm and a pulse 
width of 10 microseconds can be obtained fmm CCOHS, 
250 Main Street East, Hamilton, Ontario, L8N 1H6 .... The 
Canadian Department of National Health and Welfare re- 
cently released Investigation of Radiatiorz Emissionsmn 
Video Display Terminals (see MWN, December 1982). The 
report concludes that, "There is no reason for any person, 
male or female, young or old, pregnant or not, to be con- 
cemed about radiation health effects from VDTs." Copies 
of the report, No.83-EHD-91, are available from: Public 
Affairs Directorate, Department of National Health and 
Welfare, 5th Floor, Brooke Claxton Building, Ottawa KIA 
OK9 .... The highlights of the International Conference on 
Office Work and New Technology held in October 1982 
(MWN, November 1982) are excerpted in Ofice Automa- 
tion: Jekyll or Hyde? Copies cost $12.95 and can be ordered 
from Working Women Education Fund, 1224 Huron Road, 
Cleveland, Ohio 44115 .... The Canadian Advisory Council 
on the Status of Women has published, Reproductive 
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