
SHORT COURSES 
and solicit $40,000 fmm outside sources for this research. 
The company will fund the entire project if external help is 
not available, Facey added. 

The proposed epidemiological study would cost 
$500,000 and take four years to complete. Its purpose 
would be to increase the "limited" data available on preg- 
nancy outcomes among VDT operaton. Ontario Hydro's 
Phase I report calls for a limit of $100,000 on its total 
contributions and recommends that the company solicit ad- 
ditional funds starting in April 1984 unless a similar study is 
undenvay elsewhere. 

The scientists also propose to measure magnetic fields 
near VDTs in Phase I1 using techniques similar to those used 
to characterize electric fields in Phase I. 

EM fields from the flyback were in the very low fre- 
quency (VLF) range (15.8-18.5 kHz) with average (root 
mean square) field strengths behveen 3 and 30 Vim at 30 cm 
from the front of the terminal. These emissions me pulsed 
and Ontario Hydro researchers measured peak vdues as low 
as 4 Vlm and as high as 170 Vlm. 

Electrostatic fields of op to 7,000 V/m were measured. 
Fields from the electronic circuitry were less than 1 Vlm. 

The report cautions that all the EM readings are approxi- 
mately ten times the real exposure levels as a result of the 
measurement method used. Dr. Stuart Harvey, who super- 
vised the EM testing, explained that the meter used in the 
laboratory gives a reading that exceeds actual levels by this 
amount. 

The significance of these radiation readings is unclear. 
"No exoerimental data were uncovered which directlv 
demonstrate evidence of biological harm due to fields gen- 
erated by VDTs; however, conversely, to our knowledge 
there is no published work which shows the absence of such 
effects," the study explains. 

With regard to ionizing radiation, measurements failed to 
find emissions above ambient levels in 80 percent of the 
units tested. The remainder of the units produced readings 
two to four times that of background apparently due to the 
presence of potassium4, a radioactive isotope, in the glass 
screens. These levels are of "no medical significance" ac- 
cord'mg to the researchers. 

Ergonomic guidelines available to VDT users and super- 
visors me inadequate, according to the report. In most cases 
guidelines are not compatible or consistent. The study rec- 
ommends design standards for desks, chairs, keyboards, 
screen characteristics and lighting. 

Project HAVDU was started in 1982 in response to a 
labor-management agreement, and to concerns among com- 
pany scientists that VDT work is a "cause of anxiety among 
women employees." The Phase I report was presented to 
Ontario Hydro's Board of Directors in mid-November and 
became publicly available in mid-January. The projected 
completion date for Phase I1 is April 1985. 

Copies of the full report can be ordered from Mr. Robert 
Facey, Safety Services, Ontario Hydro, 757 McKay Road, 
Pickering, Ontario LlW 3C8, Canada. The cost per copy is 
$13 US, $16 Canadian. A 35-page summary is available 
from the same address for $4 US, $5 Canadian. 
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March 5-6: Grounding, Bonding & Shielding, San Francisco, CA. Fcc: 
$495. Contact: R&B Associates. 20 Clipper Rd., W. Conshahocken. PA 
19428, (215) 825-1960. Repeated March 8-9: Los Angelcs, CA. 
March 5-7: Planning for and Operoling an NMR Imaging Fociliry, 
Washington. DC. Fee: $750. Contact: Continuing Engineering Education. 
George Washington Univenity (GWU), Washington, DC 20052, (8W) 
424-9773. 
March 12-15: Modern Micmwavr Mm~uremmlr, Washington. DC. Fee. 
$8115. Contact: Continuing Fducation Inat~tutc (CEII. 5.110 Led Tre~der 
Way, Colurnhia. M D  Z I W .  (301) 596-OIIl or (213) X2J-9545. 

March 12-15: Compufationnl Methods in Elsetromognetics, Galveston 
Island, TX. Fee: $650. Contact: Ann Beekman, Southcastem Center for 
Elcevical Engineering Education (SCEEE). Cenlnl Florida Facility, 11th 
81 Massachusetts Ave., St. Cloud. FL 32769. (305) 892-6146. 

March 12-16: Rodiownve Propagation for Commnnicotionr Sysfems De- 
sign, Orlando. FL. Fee: $875. Contact: GWU, scc March 5 above. 

March 75-16: Lighming Profeelion, Orlando, FL. Fee: $6'25. Conwet: 
GWU, see March 5 above. RepeatedJune 4-5: Washington, DC. 

March 19: Applying Military Electromngnelie- Compatibility 
Speeflcotions, St. Louis. MO. Fee: $295. Contact: lean mckcr, ECOS 
Envimnmental Solutions, 205 W. Harrison St.. Oak Park, IL 60304. (312) 
383-2505. Repeated April 16: Chicago, IL. 

March 19-23: Flof-PanelondCRT Technologies, Las Angeles. CA. Fee: 
$895. Contact: UCLA Extension Shon Course Prognm. PO Box 24901, 
6266 Boeller Hall, Las Angeles, CA 90024, (213) 8'25.1047. 

March 20-22: Grounding & Shielding, Sunnyvale, CA. Fee: $815. O p  
tionnl fourth day for $235. Contact Don White Consultants Inc. (DWCI), 
Swr Roule 625, W Box D, Gninesvillo, VA 22065, (703) 347.W30. 

March 22-24: NMR: A Primer for Rodiologisfs, Hilton Head Island, SC. 
Fee: $375. Contact: K.V. Pyles, Foundation far Education in Magnetic 
Resonance, 111 Glade Pwk Fast, Kittanning, PA 16201, (412) 545-7085. 

April 3: EMC: The FCC Means Business, Boston, MA. Fee: $595. 
Contact: C w l  Clark, McGraw-Hill Seminar Center, 331 Madison Ave., 
Suite 603, New York, NY 10017. (212) 687-0243. 

April 9-10: Gmunding, Bonding & Shielding, Washington, DC. Fee: 
$6'25. Contact: GWU, see March 5 above. 

April 3O.May 4: EMC Design & Meorurcmenr far Control of EMI. Sam 
Diego. CA. Fec: $995. Optional fifth day for $235. Contact: DWCI, see 
March 20 above. 

April 30-May 4: NBS Noise Measurement Seminor, Boulder. CO. Fee: 
$775. Cantacr: Sunchann Pcren. Div. 723.05. National Bureau of Stan- 
dards. Boulder, a3 80303. (303) 497-3546. 
Aprll 30-May 4: High Frequency Spectrum: New Concepts and 
Technologies, Wnshington, DC. Fee: $875. Contact: GWU, see March 5 
above. 
May 7-11: Microwave High Power lttbcs and Tmnsmiffers. Washington, 
DC. Fee: $875. Contact: GWU. scc March 5 above. 
May 7-11: Microwove Circuits Design: Linear Circuits, Palo Alto, CA. 
Fce: $895. Contact: CEI, sec March 12 above. Repeated J u n e  4-8: Bos- ' 

ton, MA. 
May 7-11: Electromognrtic Interference and Control, Washington, DC. 
Fee: $875. Contacl: GWU, see March 5 above. 
X4 
May 8-11: Modern Antennas, Washington, DC. Fce:$G75. Cootact: Linda 
B i l l d ,  Technology Service Carp. (TSC) 8555 16th St.. Suite 300, Silver 
Spring, MD 20910. (800) 638-2628. 
May 15-17: An Introduclion to EMIIRFIIEMC, Las Angcles. CA. Fee: 
$815. Contact: DWCI, see March 20 above. 
May 21-23: HmmlousRF Eleclromagne~icRodi&'on, Washington, DC. 
Fee: $695. Contacl: GWU, see March 5 above. 
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FROM THE FIELD 
Responses to Dr. Robert Becker's Letter on Use 
of Electromagnetic Stimulation for Bone Growth 

I n  our November issue, ive published a letter sent to the F D A  by 
Dr. Robert 0. Becker on the risks associated with the growing rise 
of medical devices that apply direct currents and prtlsed elec- 
tromagnericfields to srimulare bone growth. Published below are 
the FDA's response to Becker and a letter to Microwave News 
from Dr. C. Andrew L. Basserr. 

Dear Dr. Becker: 
The Food and Dmg Administration (FDA) has completed its 

initial review of your concerns regarding the safety of elec- 
tromagnetic stimulation of biological tissues as a treatment 
therapy. The agency believes it is essential to continually evaluate 
the safety and effectiveness of electromagnetic stimulation as the 
technology evolves and new data accu&ulates. We would like, 
therefore, to thank you for your comments and encourage vou to 
snbmif any additional comments or relevant data, as yo; feel ap- 
propriate. 

We are familiar with most of the information you pro^vided. The 
bulk of the data you refer to has only recently become available 
( d c l e s  dated 1982 and 1983). As you observed there is little, if 
any, cormborating evidence for much of the recent research you 
cited. 

As you know, the agency has approved three premarket ap- 
proval a ~ ~ l i c a t i o n s  for devices involvine electromaenetic stimula- 
iion for&aling of bony defects. ~ h e s e a p ~ r o v a l s  w& based on all 
the information available at the time of anomval. These aonrovals . . . . 
required that four-year follow-up examinations be performed by 
the sponsor on all patients in the appmved trials. These exam- 
inations were explicitly requested to substantiate "long-term" 
safety and effectiveness of the approved devices. This four-year 
time period has not been reached by all patients; thus, the data 
which will address manv concerns is incomolete. 

Furthermore, we are-also aware of the iced to pmceed judi- 
ciously in the clinical application of a new thernpeutic modality 
such as electromagnetic stimulation. This agency has determined 
that all such devices are significant risk devices. As such, any 
sponsor wishing to clinically investigate these devices must re- 
ceive FDA approval for an investigational device exemption (IDE) . . 
prior to initiating the trial.   he ref&, we will continu&o evaluate 
the most upto-date information avnilable regarding the safety and 
effectiveness of these devices. 

Thank you again for yonr comments. If you have any questions 
regarding this matter contact me at (301) 427-7156. 

Carl A. Larson, Ph.D. 
Director, Division of Surgical and Rehabilitation Devices 
Office of Medical Devices 
National Center for Devices and Radiological Health 
Food and Dmg Administmtion, Silver Spring, MD 20910 

To the Editor: 
Dr. Robert 0. Becker has called for a moratorium on clinical 

ap~lication of "bone emwth stimulators" because he wstulates a - 
G G b l e  link between such devices and "malignant haosforma- 
tion." Anyone who has followed his writing and statements will 
recognize &at this position has not changed For the past ten years. 
In fact, at the 1973 New York Academv of Sciences Conference on 
"Electrically-Mediated Growth ~ e c h k i s m s  on Living Systems." 
Dr. Beckcr sounded his first a i m .  "When this field beean to onen - 
up and clinical use was being poslulated, and some patients ;ere 

MICROWAVE NEWS JanuarylFebruary 1984 

actually undergoing treatment, I raised the question of possible 
induction of malignant cellular changes." [I] 

During the intervening ten years; more than 40,W patients 
have been treated with various electrical devices to modify bone 
formation by one mechanism or another, without a single report of 
malignancy as the result of such use. Extensive laboratory investi- 
gations of these devices have taken place in virro and in vivo all 
over the world, again, with no evidence that they induce cancer. 
This point is conceded by Becker, himself, in his FDA letter. 

In the United States, where the electrical devices have been 
regulated by the FDA since 1979, there is a legal requirement for 
device manufacturers to report all untoward reaction and, to my 
knowledge, the cancer issue is a "non-issue" at the oresent time. 

I will not atfempt to point out or correct each of thk inaccuracies 
which are contained in the letter. Interested readers are referred to 
the appended bibliography for details, which can place the issues 
in a more comprehensive light. There are two main inaccuracies, 
however, which deserve attention by yonr readers. The first con- 
cems safety testing and is embodied in his sentence, "When the 
FDA approved these devices there were no studies on the effects 
of ... magnetic fields on embryonic growth and development or 
malignant growth." The f a c t s k :  extensive data fmm tEratologic 
and toxicologic studies in animals were made available to the FDA 
for the t w o ~ ~ u l s e d  electromaenetic field (PEMF) modes which - 
were approved. These included documentation of a lack of 
chmnic-exoosure PEMFeffects on multiole soft tissues and oreans 
such as the heart, kidneys, liver, spleen,*adrenals, lung and brain, 
among others. Furthermore. mice mated. delivered and reared 
thmuih the F5 genemtion (constantly exposed individually to two 
types of PEMFs) showed no birth, development or functional ab- 
normalities. In addition, both pulse modes were tested on Meth A 
sarcomas in Bal61C mice and were demonsmted to have no effect 
on tumor weight, mitotic indices, tumor micmanatomy or behav- 
ior. Similarly, both pulses had no effect on normal animal longev- 
ity or the spontaneous tumor incidence in Swiss Webster mice. All 
of these data were submitted to the FDA as part of the pre-market 
approval and continuing monitoring processes. Under the Freedom 
of Information Act, I believe, these findings have been available to 
one and all, if they were concerned. AS-a matter of record, the 
safety of these two pulse modes has been investigated, indepen- 
dently, both in academic and commercial settings, and the original 
assessments confirmed. 

The second critical issue which deserves comment is what I call 
the "lumping syndrome." No one would consider saving to a 
physician or a scientist, "I treated my patients with d$s"with- 
out specifying the agents, their dose, their mutes or schedules 
of administration. Yet, electrical modalities of a wide variety, are 
now being "lumwd" into the "bone mowth stimulator" head' 
ing with-little b r  no evidence that-each fits [Z]. Similarly, 
because one type of time-varying electromagnetic field produces 
an untoward effect under highly selected circumstances, ail such 
fields frequently are impugned. Conversely, because PEMFs are 
effective in a given clinical setting, entrepreneurs who try a "coat- 
tail" approach, either are unaware, themselves, of the vew selec- 
tive n i ~ r e  of pulse specifity or are counting on an uniiformed 
user, when "equivalency" is claimed. 

W~th every passing month it is more and more clear that both 
different and similar pulses can cause diffcwnt biologicid effects in 
different tissues at different times in the cell cycle B-141. In fact, 
the postulated importaoce of frequency, amplitude and cell cycle 
"windows" to achieve selected alterations in cell function is now 
supported by a considerable body of scientific data. Falling prey to 
the "lumping syndrome" signals a lack of familiarity with those 
data. (continrred on p.8) 



FROM THE FIELD 
Finally, a moratorium on FDA-approved clinical applications of 

selected PEMFs, clearly, is not justified by the facts. Deleterious 
effects have not been reported in the more than 20,000 patients 
treated with these two pulse modes. The longest follow-up, now, is 
nine years and the method has been used successfully on a number 
of occasions to heal ununited fractures in bone with auiescent 
(treated) primary tumors. In none of these individuals has there 
been any evidence of "re-liehtinn" the tumor for intervals exceed- 
ing five-years post-treatme&. gt us norrisk "throwing the baby 
out with the bath water." 

C. Andrew L. Bassett, MD 
Depamnent of Orthopedic Surgery 
College of Physicians & Surgeons of Columbia University 
630 West 168th Street, New Yo&, NY 10032 

[I] A.R. Libaff and R.A. Rinddi, Annals of the New York Acodemy of 
Sciences, 238. 587. 1974. 
121 C.A.L. Basatt, Coicijied 7issue Internotional, 34, 1, 1982. 
[31 C.A.L. Bassen et d., in Eiectricai Properties of Bone end Cortiloge: 

UPDATES 
BIOLOGICAL EFFECTS 

Collection of Papers ... The IEEE Press has assembled into 
one large volume a collection of more than 60 papers on the 
interaction of RFIMW radiation with living systems. The 
papers, reprinted as they were originally published, are di- 
vided into seven groups, each with an introduction and a list 
of references. Biological Effects of Electromagnetic Radia- 
tion was edited by Dr. John Osepchuk of Raytheon with the 
help of Drs. James Frazer, Om Gandhi, Arthur Guy, Don 
Justesen, Sol Michaelson and John Mitchell. The 593-page 
collection is available for $47.95 to IEEE members and 
$79.95 to non-members from IEEE Press, 445 Hoes Lane, 
Piscataway, NJ 08854, (201) 981-0060. 

COMMUNICATIONS 
WARC ... Delegates from 112 nations have gone to Geneva, 
Switzerland, for the World Administrative Radio Confer- 
ence's (WARC) five-week meeting on high frequency 
(shortwave) communications. For a review of the issues to 
be addressed, see the January 9 Broadcasting. ... The FCC 
has amended its rules to comply with the "Final Acts" of 
the 1979 WARC. The commission states that this action 
"provides domestic radio spectrum users with protection 
from harmful interference as provided by intemationd regu- 
lations." The FCC's lengthy discussion of the rules and the 
public comments they generated, and a modified table of 
frequency allocations, appear in the January 19 Federal Re- 
gister. 

COMPATIBILIN & INTERFERENCE 
Aircraft RFI...At the first meeting of the Radio Technical 
Commission for Aeronautics (RTCA) Special Committee 
156 on "Potential Interference to Aircraft Electronics 
Equipment from Devices Canied Aboard" on December 

~ 

Operimento1 Effects ond Clinical Appiicodom. C.T. Brighton et al. eds. 
New York: Gmne md Suattan, 1979, pp. 427-441. 
[41 S. Fitton-Jnckson and C.A.L. Bassen in ?issue Ctdlure in Medical 
Research (11). R.J. Richards and K.T. Raja eds., Oxford, England: Per- 
gammon Press, 1980. pp.21-28. 
[51 L.A. Norton, Ciinicoi Orthopedics & Related Resenrclt, 167. 280, 
1982. 
I61 J.T. Rynby ond S.B. Doty. Joernoi of tile EiecrrocltemicalSociery. 129, 
133C. 1982. -- - -, . . - - . 
[71 C.A.L. Bassen ct d., Journoi of Bone and Joint Surgery. MA, 888, 
tQR?  
[81 R. Goodman et d., Science, 220, 1283, 1983. 
191 I.A. Cwk and C.A.L. Bffisen, Orthopedic Tmnsnctiom (Joumoi of 
Bone and Join1 Surgery), 7. 361, 1983. 
[I01 H. Ito and C.A.L. Basscn, Ciinicol Orthopedics & Related Rerearch. 
181, 245, 1983. 
Ill1 G.A. Rodan and D.E. Johnson, Tronsoclion of tlte Bioiogicol Repair 
and Growth Sociezy, 1, 2. 1981. 
[I21 S.D. Smith and A.A. Pilla in Mechanisms of Growth Control, R.O. 
Becker, ed., Springfield, IL: Chnrles C. Thomas, pp. 137-152, 1981. 
[I31 W.R. Adcy, Biosystems. 8. 163. 1977. 
[I41 C.A.L. Bassett in Metabolic Surgery. H. Buchwdd md R.L. Vnrco, 
eds., Ncw York: Grune and Sfnnon, pp. 255-306, 1978. 

1-2, a testing program was initiated to determine if there is 
an RFI problem caused by the use of computers aboard 
planes (see MWN, October 1983). Representatives from the 
airlines, the air frame manufacNIeIS and the FAA will 
gather path loss data by simulating the decay of emissions 
through windows and the aircraft itself. At the same time, 
the computer companies will check the emissions from var- 
ious devices. It was noted that radiation levels allowed 
under RTCAJDO-160A are more stringent that those al- 
lowed under FCC Part 15 and that the stricter limits may be 
needed to prevent harmful RFI. The next meeting of SC-156 
is scheduled for February 28-29. In the meantime, the 
committee members agreed that interim steps to stop 
passengers from using computers during flight, including 
during take offs and landings, were not necessary. 
Sonic Cable TV Fine Upheld ... The FCC has refused to 
rescind its $6,W fine against Sonic Cable TV (serving 
Grover City, Arroyo Grande and Pismo Beach, CA) for 
leaking signals which interfered with amateur radio com- 
munications (see MWN, November 1982). The commission 
did not fmd Sonic's procedural and substantive arguments 
persuasive: "Sonic has chosen to raise a plethora of un- 
meritorious arguments to mask its rule violations." The 
FCC responded to Sonic's charge that it was the victim of 
"selective prosecution" by noting that although the "com- 
mission's limited resources may result in violators going 
unpunished, this does not mean we cannot impose sanctions 
against those we find violating our rules." 
Immunity Task Group ... ANSI C63's ad hoc committee on 
enhancing the immunity of home electronic equipment to 
RFI is moving ahead. Meetings were held in October and 
December and another is planned for February 10 at the 
FCC Labs in Columbia, MD.vAt that time, the committee 
plans to put the fmal touches on a questionnaire, which will 
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be published in the American Radio Relay League's 
(ARRL) magazine, QST. FCC's Dan Yates, amember of the 
committee, pointed out that the questionnaire is v h a l l y  
identical to the one used by the commisson's Field Opera- 
tions Bureau for reporting RFI complaints. Meanwhile, the 
Electronic Industries Association's Consumer Electronics 
Group has completed its measurements on the immunity of 
TVs and VCRs; the results are under review. As work on 
TVs and VCRs winds up, the committee will soon begin 
studying cordless phones and home security systems. Don 
Heirman of AT&T Information Systems Labs, the commit- 
tee chairman, said that the new and the old efforts will 
continue simultaneously. 
NBS Noise Seminar ... NBS is holding a week-long seminar 
on precision noise measurements, stressing applications in 
antenna and communication systems, April 30 to May 4 in 
Boulder, CO. Taught by members of the Noise Metrology 
Gmup in NBS' Electromagnetic Fields Division, $he semi- 
nar costs $775. For more information contact NBS' Sun- 
cbana Perera, (303) 497-3546. 
Resources...The Soviet "Woodpecker" transmitter is caus- 
ing interference problems again, according to an item in the 
December QST. The magazine quotes a Nonvegian official 
as saying that the Wdpecker,  located in Kiev, is interfer- 
ing with almost a tenth of the radio traffic over the 
shortwave band in Norway ....An article in the November 3 
New Scientist cites the dangers of trying to use signals from 
high power CB radios to confuse the electronics of gas 
station pumps. There is no way of knowing whether the 
radiation will make the gas meter run faster or slower. And 
there is the risk that it can trigger an explosion. In fact, 
author Barry Fox notes, this effect has been exploited in the 
Noahern Ireland conflict .... A.J. Mauriello of Radiation 
Sciences, Inc., in Lansdale, PA, and J.M. Clarke of the Air 
Force's Electronics Systems Division at Hanscom AFB 
have published "Measurement and Analysis of Radiated 
Electromagnetic Emissions from Rail-Transit Vehicles" in 
the November IEEE Tratlsactions on Electromagnetic 
Compatibiliry. ... The Office of Technology Assessment 
(OTA) cites EMI as one banier to magnetic levitation sys- 
tems for high-speed intercity passenger service. See OTA's 
US Passenger Rail Technologies, available for $4.75 from 
the Government Printing Office, Washington, DC 20402. 
Order No. 052-003-00938-2 .... EMI problems in the auto- 
mobile industry were featured in a December 20 New York 
Times article by John Holusha.. . .Papers are beimg solicited 
for the 6th Symposium and Technical Exhibition on Elec- 
tromagnetic Compatibility to be held at the Swiss Federal 
Institute of Technology in Zurich, March 5-7, 1985. The 
theme of the conference is "protection of the electromagne- 
tic environment." Pmfessor Ralph Showers of the Univer- 
sity of Pennsylvania is again swing  as the chairman of the 
'kchnical Progmm Committee. Abstracts are due before 
March 15, 1984. For more information, contact: Dr. T. 
Dvorak, ETH Zentmm-IKT, 8092 Zurich, Switzerland, 
256-2790 .... NASA has issued a RfP (No.5-796831235) to 
"determine critical areas of EMUEMC interaction between 

the spacecraft and electronics payload and identify areas 
where potential EMI problems exist." The space agency 
anticipates awarding one contract in March. 

- -- 

GOVERNMENT 
IEEE Spectrum ... Watch for the March issue of IEEE 
Spectrum, which will feature a major article on the current 
regulatory climate in Washington, DC, as it affects the use 
of non-ionizing electromagnetic radiation. 

INTERNATIONAL 

Hungarian Standards...In 1982, Hungary proposed new 
safety standards for workers and the general population. 
The proposal is comparable to other Eastern European 
RFIMW health standards and is more stringent that the new 
ANSI guidelines and other Western standards. For 300 
MHz-300 GHz, the draft exposure limit for the general pop- 
ulation is 10 nW/cm2, while for workers it is 1 mW/cm2. For 
30 kHz-30 MHz, the limits are 20 Vlm and 50 Vlm for 
public and occupational exposures respectively; for 30-300 
MHz, they are 10 V/m and 20 Vlm respectively. Higher 
exposure levels are permitted for short periods of time, but 
the absolute maximum levels for all individuals are (1)  30 
IrHz-30 MHz: 1000 Vim; (2) 30-300 MHz: 500 Vlm; and (3) 
3M) MHz-300 GHz: 10 mWlcm2. The proposed limits do 
not differentiate between CW and pulsed radiation. The 
Hungarian paper was translated by Information Ventures, 
Inc., and is excerpted in its most recent edition of Biolog- 
ical Effects of Non-Ionizing Electromagnetic Radiation 
(Vol. VIII, No. 1, October 1983). A limited number of 
copies are available from the Office of Naval Research, 
Code 441, 800 Noah Quincy St., Arlington, VA 22217 
(include a self-addressed mailing label). 

MEDICAL APPLICATIONS 
BSD's Hyperthermia Units Approved ... On November 
28, the FDA approved BSD Medical Corporation's BSD- 
1000 hmrthermia system as "safe and effective" for mar- 
keting hospitals &d clinics (see FDA's notice in the Janu- 
ary 25 Federal Register). The BSD unit, which is designed 
to treat tumors within hvo inches of the skin surface with 
electromagnetic energy, can operate at frequencies between 
501000 MHz. It is the fust hyperthermia device to win 
FDA approval. ' h o  months later, on January 27, BSD fol- 
lowed up its fmt success by winning clearance for its new 
mobile unit, the BSD300, which generates heat with radia- 
tion in a narrower frequency hand. The portable unit uses 
the same technology and applicators as the BSD-1000. The 
devices are now available for sale by prescription, to be 
used under the supervision of a licensed physician. 
Resourc es... A multinational group of researchers has de- 
vised an innovative method of removing tumor cells from 
bone marrow. The tumor cells are rendered magnetic by 
mgeting them with monoclonal antibodies which are bound 
to polystyrene microspheres containing magnetite. The 
bone marmw can then be "cleaned" with a magnet. Up to 
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UPDATES 
99.9 percent of the tumor cells can be removed with this 
technique, which is described in the January 14 Lan- 
cet .... The December issue of the IEEE Engineering in 
Medicine and Biology Magazine features five papers on 
"Therapeutic Uses of Elechical Stimulation." Topics in- 
clude pain control, growth stimulation of bones, nerves 
and limbs, electroacupuncture, and soft tissue heal- 
ing .... General Electric has published a pamphlet, Pa- 
rameters Determining the Appearance of NMR Images. A 
copy is available at no charge from GE's Medical Systems 
Operations, PO Box 414, Milwaukee, WI 53201. 

MILITARY SYSTEMS 
Fourth PAVE PAWS Radar...The Air Force's Electronic 
Systems Division has awarded Raytheon's Equipment Divi- 
sion a $61.2 million contract to build, install and test a 
fourth phased array, PAVE PAWS, radar near Goodfellow 
AFB in Texas. Last November, the AF announced plans for 
the third PAVE PAWS radar at Robins AFB in-Georgia at a 
cost of $76.9 million (see MWN, December 1983). Two 
other PAVE PAWS radars are already operational at Otis Air 
Guard Base in Massachusetts and at Beale AFB in Califor- 
nia. The radars, which are more than ten stories tall, have 
two walls, each with 5,354 individual antennas. They can 
detect sea-launched ballistic missiles 3,000 miles away. 

POWER UNES 
Progress Report on NY Studies...The Scientific Advisory 
Panel of the New York State Power Lines Project will meet 
March 25-26 to review progress on its 16 ongoing studies. 
Plans for two epidemiological studies just getting under way 
at the University of Colorado in Denver and the Battelle 
Pacific Northwest Laboratory in Richland, WA, will be 
included in the discussions (see MWN, September and No- 
vember 1983). The public is invited to the second day of the 
meeting, which will be held at the Health Department Labs 
in Albany. Project Administrator Michael Rampolla said 
that a written semiannual progress report will be released at 
the end of this month. For details, contact Rampolla at the 
NY Power Lines Pmject, New York State Department of 
Health, Center for Laboratories and Research, Empire State 
Plaza, Albany, NY 12201, (518) 474-7888. 
Resources ... A team from Hydm-Quebec's research insti- 
tute, IREQ, has studied the corona, electric field and ion- 
cunent performance of a * 900 kV bipolar HVDC trans- 
mission line. The results on radio interference, audible 
noise, corona loss, electric field and ozone generation are 
presented in the January 1984 issue of IEEE Transactiorrs 
on Power Apparatris and Systems. ... A session on "Trans- 
mission Line Electric Field Effects" is scheduled for Febru- 
ary 2 at the IEEE Power Engineering Society's winter meet- 
ing in Dallas, TX. Three presentations are planned: one on 
measurements of E-fields from transmission l i e s  in resi- 
dential environments by a team from Electric Research & 
Management; and two on methods of evaluating human ex- 
posures to 60 Hz E-fields by Dr. D. Deno of GE and M. 
Silva of Enertech, and by a group of Japanese re- 
searchers .... The Minnesota Environmental Quality Board 
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(MEQB) has issued two reports on the state's * 400 kV DC 
power line. A Health andsafety Evalrration of the + 400 kV 
DC Power Line, prepared by a seven-member advisory 
panel, concludes that "based on currently available scien- 
tific literature, there is no indication that the Cooperative 
Power Association/Uuited Power Association * 4M) kV DC 
power line represents a risk of effects, symptoms or damage 
to the health of the general public as a result of short term 
exposures." One of the experts filed a dissenting report. A 
Smtistical/Epidemiological Study of Bovine Performance 
Associated with the CPAIUPA DC Power Line in Min- 
nesota found no significant changes in milk production or 
quality among herds near the line. Each report is $13.00, 
including handling charges, from the MEQB, 100 Capitol 
Square, St. Paul, MN 55101. An executive summary of each 
report is available free .... There are now 13 gigawatts of 
HVDC capacity in the world, with 20 GW under construc- 
tion and a projected annual growth rate of 15 percent a year 
through 1990, according to an article in the January issue of 
IEEE Spectrrrrn, p.72. The report features a list of the major 
HVDC projects completed, built or planned around the 
world with a detailed map of the lines in the US .... The 
General Accounting Office has prepared a report for the 
Secretary of DOE on Expanding the Pacific Northwest1 
Southwest Intertie - Benefits and Impediments. Report 
No. GAOIRCED-84-38, November 4, 1983 is available 
from GAO, Document Handling and Information Services 
Facility, PO Box 6015, Gaithersburg, MD 20760, (202) 
275-6241. 

STANDARDS 
ANSI Conference...The American National Standards In- 
stitute (ANSI) is sponsoring a one-day conference on Stan- 
dards and the Law on March 27 at the Maniott Crystal 
Gateway Hotel in Arlington, VA. Topics to be covered in- 
clude the legality of standards, their anti-trust implications 
and their use in product liability cases. The registration fee 
is $150. On March 28, ANSI will hold asemirtar on Admin- 
istering Domestic Standards Activities, which has a fee of 
$50. Those who register for both will receive a $25 dis- 
count. For more information, contact Ms. Dolly McKelvey, 
ANSI, 1430 Broadway, New York, NY 10018, (212) 354- 
3300. 
Oven Leakage ... FDA's National Center for Devices and 
Radiological Health has issued a final rule on its amended 
procedures for measuring leaks from microwave ovens. In 
1980, the Association of Home Appliance Manufacturers 
had objected to the FDA proposal but both sides reached an 
agreement in November 1981 (see MWN, May 1981 and 
January/February 1982). Now the FDA has promulgated the 
mle (46 Federal Register 57481, December 30, 1983); and 
it will take effect on July 2, 1984. For more information 
contact FDA's Melvyn Altman, (301) 443-3426. 
Resources...ANSI's C63 Committee on Radio-Elechical 
Coordination is proposing to change its name to Committee 
on Electromagnetic Compatibility and to widen its scope to 
include setting guidelines on immunity. Meanwhile, its new 
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C63.12 standard Recomniended Practice on Procedures for 
Control of System Eiechomagnetic Conzpatibifity won offi- 
cial ANSI approval on December 2....The American Soci- 
ety for Testing and Materials (ASTM) has published its 
Emergency Standard Test Methods (ES 7-83) for Elec- 
tromagnetic Shielding Effectiveness of Planar Materials 
(see MWN, October 1983). A copy is available from 
ASTM, 1916 Race St., Philadelphia, PA 19103, (215) 299- 
5400 .... The IEEE Standard (145-1983), Definitions of 
Terms for Antennas has been published as Part I1 of the 
November 1983 issue of the IEEE Transactions on Anten- 
nas and Propagation. ... ANSUIEEE 539-1979, Definition 
of: Terms Relating to Overlzead Power Line Corona and 
Rodio Noise, has been published and is available for $5.00 
from ANSI's Sales Dept., 1430 Broadway, New York, NY 
10018, (212) 354-3300. 

TECHNOLOGY 
Hazeltine Wins MLS Award...The FAA awarded Hazel- 
tine Carp. of Commack, NY, a $90.6 million contract for 
the production and installation of 172 microwave landmg 
systems (MLS) at airports across the country. As many as 
1,250 MLS's are planned over the next 15 yeas in the US; 
the world market is projected to be $2-4 billion. In winning 
the contract, Hazeltine beat out competing systems devel- 
oped by Bendix Cop. and Wilcox Electric Cop.,  a sub- 
sidiary of Northrop Corp. Hazeltine is expecting to lose 
about $12 million on the deal; the loss is acceptable, accord- 
ing to Sal Nuzza, Hadtine president and CEO, because it 
will allow the company to diversify into a non-defense mar- 
ket with potential for huge worldwide sales. 

VDTs 
Legislation ... VDT bills are off to a running start in Con- 
necticut, Ohio, Rhode Island and Massachusetts. A special 
panel of legisidtors in Connecticut met January 4 to hear the 
preliminary results of a VDT health and safety study or- 
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dered last June. Scientists from the Connecticut Academy of 
Science and Engineering (CASE) dismissed VDT radintion 
risks in their report. Speaking for CASE, Dr. Robert Hand- 
schumacher of the Yale University School of Medicine said 
existing radiation data "do not w m t  very much more 
attention." Dr. Robert Wheeler, also of Yale, told the legis- 
lators that electromagnetic emissions are virtually elimi- 
nnted by metallic shielding inside VDT casings. This shield- 
ing is required by FCC RFI regulations. The panel is ex- 
pected to report its findings to the General Assembly by 
March 1. The study was ordered in a law passed last June 
(see MWN, June 1983). ... In Ohio, VDT legislation sponsor 
Rep. Barbara Pringle testified before the Health and Re- 
tirement Committee on January 25. Pringle, whose proposal 
includes the right to non-VDT work during pregnancy and 
regular ophthalmological examinations (see MWN. No- 
vember 1983). told Microwave News her legislation 
"would benefit employers as much as the employees" by 
making VDT operdion more productive. MOIC hearings & 
cxnccted.. . .Influential leaislaton in Rhode Isband and MM- 
sacbusem introduced new bills; hearings are all but certain 
in both states. Rhode Island Rep. Henty Boeniger, chairman 
of the House Labor Committee, inn-oduced bill H7012 with 
the backing of the Providence Newspaper Guild. Boeniger 
expects to hold a hearing in early March. Opponents of the 
measure, including many Chambers of Commerce in the 
state, say they intend to kill the bill. Massachusetts Rep. 
llmothy Bassett wanted to show the "wide range of policy 
options available" on VDT health and safety, so he inbo- 
duced four bills (H3023-H3026). The weakest would estab- 
lish an advisory committee to the state Department of Labor 
and Industries; the stmngest includes mandatory standards 
for VDT work and periodic eye exams. Bassett, who chairs 
his state's Committee on Commerce and Labor, told Mic- 
rowave News be wants to encourage a "dialogue" on VDTs 
but he does not expect a bill to pass this year. He plans to 
hold a hearing in late Febmary. 

VDT News Is Now Available! 
The first newsletter to report exclusively on video display 

terminal (VDT) operator health and safety has anived. The 
premier issue of VDT News has been published. Subscribe 
now and we will send you the fmt  issue by return mail. That 
way you won't miss an issue! 

Subscriptions ($18/year for individuals; $35/year for in- 
stitutions) should beprepaid to VDT News, PO Box 1799, 
Grand Central Station, New York, NY 10163. 

Also avnilable is the VDT News: 1983 Health and Safety 
Update, a comprehensive report of the past year's events 
from the pages of Microwave News. It costs $7.50 and 
includes references and resources you won't want to miss! 

Order now! 
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CONFERENCES 
March 8-10: NMR Imaging, Hyan Regency, San Francisco, CA. Con- 
tact: Contemporary Fomms, 219 Canyon Vista, Suite 300, Danville, CA 
94526. (415) 820-2800. 
March 13-14: 1984 National Rodor Conference: Radar Technology for 
the SWs, Atlanta, GA. Contact: Dr. Edward Reedy, Georgia lnstimlc of 
Technology, Engineering Experiment Smtion. Rndar & Lnsvumentation 
Lab, Atlanta, GA 30332, (404) 4249621. 
Aprll 3-5: 3rd Annuol Test & Mrmrement WorldExpo. Bmoks Hall, 
San Francisco, CA. Contacl: Meg Bowen, 215 Brighton Avc.. Boston, 
MA 02134, (617) 254-1445. 
April 4-5: 20th Annual Meeting of the Nan~onnl Council on Radinh'on 
PmfecIion and Measurements, Washington. DC. Contact: NCRP. Suite 
1016, 7910 Wwdmont Ave., Bethesda, MD 20814, (301) 657-2652. 
April 14-19: 19th Annuol Arrueiorion for the Ad~~onrrmmf of hlrdicol 
Insfmmentofion M ~ ~ f i n g  and Exhibit, Washinglon Hiltan. Washington. 
DC. Contact: AAMI. 1901 Nanh Fun Myer Dr.. Suilc bO2. Arlington. VA 
222G9. (703) 525-4890, 
Aprll 24-26: IEEE 1984 Nntr'onnl Symposium on Eleclmmognctic Com- 
polibility, Hyan Regency Hotel, San Antonio. TX. Contact: Wllliam 
McGinnis, Southwcsl Research InstiNte, PO Dnwer 28510, San Antonio, 
TX 78284, (512) 684-5111. ert. 2721. - 
Aprl l24May 2: 62ndAnnuol Convention of the NnhnhonolAssociolion qf 
Broadcnsters, Las Vegas Convention Center, NV. Conmct: NAB, 1771 N 
Street, NW, Washington, DC 20036, (202) 293-3570. 
April 24May 4: 9th Conference & Exposifion on Overhead and Under- 
gmund Trnnsmissian ond Dism'bulion, B d e  Hall. Knnsas City. MO. 
Conlact: J.R. Miller, Kansas City Power & Light Co., PO Box 19961. 
Kansas City, MO 64141. 
April 30-May 3: 5th AnnualMeeting of the Canodion Radiation Pmtec- 
tion Associolion, Banff. Albem. Contact: Sturn Hunt, 15 Glacier Place, 
St. Albert, Alberta, T8N 1R7, Canada. 
May 6-12: 6th Infernoh'onnl Congress of the Internoliono1 Radinfion 
Profeetion Association (IRPA), Berlin, West Germany. Contact: Dr. R. 
Neider, Bundesanstalt fur Materialpmrhtng, Unter den Eichen 87, D-IWO 
Berlin 45. West Germany. 
May 7-9: 1984 Microwave Power Tube Conference, Naval Postgraduate 
Schwl. Monlerey, CA. Contact: John Skowmn, Raytheon Co., Foundry 
Avo., Wallham, MA 02254. (617) 899-8400, ext. 4311. 
May 7-11: Nuclear Magnetic Resonance 1984: Narioml Symposium, 
Hynlt Regency Grand Cypress Resort, Orlando, FL. Contact: Ms. Narinc 
Konucl, Educational Symposia, PO Box 17241, Tompa, FL 33682, (813) 
879-8765. 
May 20-24: 16th AnnunlMcrting of the Conference of Rodidion Con- 
trol Pmgmm Directors, Des Moines, IA. Contacl: CRCPD, 71 Fountnin 
PI., FrmMon, KY 4 W 1 ,  (502) 227-4543. 
May 30-June 1: IEEE MlTS Idernntional Micmwave Symposium, 
San Fmcisco. CA. Contact: Dr. Fcrdo fvanek, Hnnis Corp., Farinon 
Division, 1691 Buypon Ave.. San Carlos, CA 94070, (415) 5963529. The 
1984 IEEE Microwave and Millimeter Wave Monolithic CireuiLr Sym- 
posium will be held in San Francisco May 29-30 in conjunction with the 
MlT-S meeting. 
June 3-8: 29th Annuol Meeting of the Henlfh Physics Society, Hyatt 
Regency. New Orleans, LA. Contact: Richard Burk, Jr., HPS, 4720 
Montgamcry h e ,  Suite 506, Bethesda, MD 20814, (301) 6543080. 
June 2528: 1984 Internnhnh~noI IEEEIAP-S Symposium ond Notional 
Radio Science Meting. Wertin Hotel, Boston. MA. Contact: Rofessor 
Hamld Raemer. Deot. of Electrical Enrimering. Northcastem Univenity, 
~ u n b n ~ l o n  Avc., ~os ton .  MA 02115.' 

- 
June 2628: 7th lnternan'onol Symposium and Exhibition on Elec- 
tmmngnetic Compnfibilify, Wnclaw, Poland. Contact: W. Momn, EMC 
Symposium. Box 2141. 51-645 Wmclaw 12, Poland. 
June 2628: 1984 ~IUemnhmnhOmf Conference on Lightning and Static 
Electricity, Orlando, FL. Contact: 1.1. Fisher, US Naval Air Systems 
Command, PO Box 15036, Arlington, VA 22215, (202) 692-7822. 

July 2-6: 1984 Nuclear EMP Meeting, Baltimore Hiltan Hotel. Balti- 
more, MD. Contact: Dr. Anhur Sindoris. Hnrry Diamond Labs, 2800 
Powder Mill Rd., Adelphi, MD 20783. 
July 2-6: 4th Internntional Symposium on Hype~hhermic Oncology, 
Aarhus. Denmark. Contact: Dr. Jew Overgad,  Institute of Cancer Re- 
search, Radiumslationen. DK-8MX) Aarhus C, Dcnmurk. 
July 15-19: 6th Annuol Bioelectmmngnetics Society Meeting, Omni 
Inlanational Hotel. Atlanta, GA. Contact: BEMS, 1 Bank St.. Gailh- 
cnburg, MD 20878. (301) 948-5530. 
July 1520: IEEE Power Engineering Society: 1984 Summer Meeting, 
Washington Plaza, Seattle, WA. Contact: Jack Richardson, Puget Sound 
Powcr & Light Co., 1 W 8  NE Fourth St., Bollcvue, WA. 98008, (206) 
453-6800. 
July 22-25: Zlsf Annual Conference on Nuclear and Spoce Radiafion 
Efleefs, Brnadmoor Hold. Colondo Springs. CO, followed by July 
26-27: 1984 Hardened Electronics and Radiananon Technology (HEART) 
Conforenee, Fon Cmon  Amy Bnse, Colorado Springs, CO. Contact for 
bath meetings: B.D. Shafer, Sandia National Labs, Albuquerque, NM 
87185. (505) 846-0629. 
July 29-August 4: 8th ldernntionol Biophysics Congress, Brislol, En- 
gland. Contact: Meon Conferences Services, Petcnfield. Hampshire GU32 
3JN, England. 
August 20-24: Conference on Precision Electromagnetic Mea- 
ruremenlr. Delft. Nclherlands. Contact: Mrs. 1.1. Snits. Deoamncot of . ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ - ,  
Electrical ~nginkr ing ,  Delft University of ~ e c h n o l o ~ ~ ;  W'BOX 5031. 
2MX) GA Delft, Netherlands, 31-15-781736. 
August 27-30: Open Symposium on the Inferoctions of Elechomognstic 
Waves with Biological Systems, Florence, Italy. (The symposium will be 
held as part of the URSI Assembly, see August 29 below.) Contacl: Dr. 
Elliot Postow, Naval Medical R&D Command, Bldg. 142, National Navy 
Medical Cenler, Bethesda, MD 20814. (202) 295-1140. 
August 294eptember 5: 21st General Assembly of the Idernnlionol 
Union ofRodioScience (URSIJ, Florence. Italy. Contact: Professor A.M. 
Scheggi, IstiNto Ricerca Onde Eleftmmognetiche ([ROE), Consiglio 
Nazionale delle Ricerchc, Via Panciatichi 64, 50127 Florence, Italy, 39- 
55-4378512. 
September 10-13: 14th Europron Micmvnte Conference, Liegc. Bcl. 
gium. Contact: Mlcmwave Exhibitions k Publishcn. Convcr Houw. 43 
Dudluy Rd., lbnbridgc Wclls. Kent TNl ILE. England. 
Sentember 16-21: 19th Annuol Microwave Power Svmoosium. 
~hc ra t an -~ i l z  Holel, Mnncupolis. MN. ConM. IMPI. ~ u i i e  i20. 301 
Mnplc A u c .  Viema. VA 22180, (703) 281-1515, 
September 17-19: 37th Annual Conference on Engineering in Medi- 
cine and Biology, h s  Angeles Hiltan, Los Angeles, CA. Conlact: Al- 
linnce for Engineering in Medicine and Biology, Suite 402, 4405 East- 
West Highway, Bethesda, MD 20814. (301) 657-4142. 
September 18-20: dth lntrrnollonol Conference on Elechomognelie 
Compdibility. Uni\crsity of Surrcy. Guildford. Sumy. England. Conlnct: 
Instirution of Eluclwnlc and Rudio Engineers. 99 Gowcr St.. Landon 
WClE 6AZ, England. (01) 388-3071. 
October 2 4 :  61h Annuof Eluel~ral  OverrlrrsrlElrrlmrraric Dischaqc 
Sympurium, Mmul l  flotcl. Phil3dulphia. PA. Contact: Bun Uoger. Bell 
Lahr. 600 Mountain Ave.. Murny Hill, NJ 07974. (201) 582-2555. 
October 1618: 1984 Infernorionnl Svmooxium on Elechomnenetic 
Compatibility, Tokyo, Japan. Contact: ~ & f e k o r ~ .  m g i ,  Dept. of- om- 
munications, Tohaku Univenily, Sendai, 980. Japan, (0222) 22-1800 ext. 
4266. 
October 22-24: Internnlionol Symposium on Noise and CIuner Rejec- 
tion in Rodars andlmoging Sensors, Sasakawa Hall, Tokyo, Jnpan. Con- 
tact: Rofersar T. Mushu. Dept. of Applied Elcctmnics, Tokyo Institute of 
Technology, 4259 Nagatsuta, Midori-ku, Yokohama, 277, Jnpan, (045) 
922-1111, ent. 2546. 
October 22-26: 9th Inrerflotional Conference on InfroredondMillime- 
ter Waves, Osaka, Japan. Contact: Rofessor A. Mitsuishi, Dcpt. of 
Applied Physics, Osaka University, Yumadu-Oka, Suite., Osaka 565, Jn- 
Pan. 
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Microwave News invites contributions toFrorn rhe 
Field, our occasional column featuring news and 
opinions from the non-ionizing radiation commu- 
nity. Letters from readers are also welcome. 

The levels of radiofrequency (RF) radiation from broadcast anten- 
nas in Honolulu, Hawaii, are the highest ever measured in an urban 
area. According to a recently released report by the Environmental Pro- 
tection Agency (EPA), human exposures in 12 out of 21 locations ex- 
ceeded the standards adopted by the state of Massachusetts and/or the 
limits recommended by the International Radiation Protection Associa- 
tion (IRPA). There are no U.S. federal standards governing non- 
ionizing radiation exposures for the general public. 

Despite such high levels, EPA officials do not believe that RF radia- 
tion in Honolulu poses an "immediate risk," because most public expo- 
sures are "transient or intermittent." Nevertheless, Joseph Cannon, 
EPA assistant adminishator for air and radiation, advised Mark Fowler, 
chairman of the Federal Communications Commission (FCC), that "it 
would be prudent for you to investigate how many people have access to 
areas with the highest fields, and how often and how long they are 
exposed." (See the full text of Cannon's letter in "From the Field" on 
p.8.) 

Cannon also wrote that the EPA "intends to propose several options 
for limiting exposure to RF radiation" in 1985 and to issue a federal 
standardin 1986. (Seerelated storyonp.7.) 

AM Levels Exceed ANSI Limits 
Richard Tell of EPA's Office of Radiation Programs went to Hawaii 

with FCC's Dr. Robert Cleveland last May to measure radiation levels 
after years of public concern over possible health risks (see MWN, 
April 1984). 

Tell identified the highest radiation levels near AM (550 kHz-1.6 
MHz) radio towers. Next to a tower in Kaimuki, with one FM and three 
AM stations, he found maximum AM magnetic fields of 9 A/m (the 
plane-wave equivalent of 3,054 mW/cm2; AM fields cited below are 
given in terms of power densities) and I34 levels of 830 uW/cm2. Three 
AM stations at Ala Wai tower produced a field of up to 306 mW/cm2 
next to an access-linlifing fence. In a parking lot at 331 Kamani where 
there are three AM stations and one FM station, levels as high as 3,261 
mW/cm2 were measured at the base of the tower - this ares is closed to 
the public, however. AM levels inside a nearby clothing store were 23.9 
mW/cm2 near a floor fan and a machine that applies labels. The report 
notes that the machine caused RF bums. 

The levels of very high frequency (VHF) (30-3W MHz) radiation 
associated with the FM and TV stations were generally below 1 
mW/cm2 in public areas. Four readings did exceed 1 mW/cm2 in loca- 
tions accessible only to maintenance personnel - the highest VHF read- 
ing, 20 mW/cm2, was on the roof of the AlaMoanaHotel. 

Tell also visited outdoor recreation and sun bathing areas on the top of 
high-rise apartment buildings that are near broadcast antennas. For in- 
stance, on the rooftop of the Villa on Eaton Square, opposite the Ala 
Wai tower, Tell measured AM levels grenter than 24 mW/cm2; and at an 
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Chromosomal Breaks Among 
Power Substation Workers 

A team of Swedish researchers has identified unusually 
high rates of chromosomal abnormalities among power 
substation workers exposed to electromagnetic fields. Fur- 
ther laboratory research showed that spark discharge pulses 
caused chromosomal breaks, but that 50 Hz fields had no 
genetic effects on human lymphocytes. 

Drs. I. Nordenson and S. Nordstmm of the University 
of Umea, Dr. K. Hansson Mild of the National Board of 
Occupational Safety and Health and E. Birke of the 
Swedish State Power Board in Vallingby observed an in- 
creased frequency of chromosomal breakage in a group of 
switchyard workers exposed to an EM field fmm a 400 kV 
system. Their in vitro study suggests "that exposure to 
electric fields (50 Hz, 1 mA/cmZ current density in the 
blood sample) does not induce chromosomal damage in pe- 
ripheral lymphocytes. However, when the exposure was in 
the form of repeated transient current (ten 3 usec-long 
pulses with 2.5-3.5 kV/cm peak [electric field] in the sam- 
ple) a significantly increased frequency of chromosomal 
breaks was found." 

Two of the co-authors, Nordstmm and Birke, have pre- 
viously shown that the children of men who work in high 
voltage substations had an increased rate of congenital 
malformations (see Bioelectromagnetics, 4, 91, 1983, and 
MWN, March 1983). The new in vivo and in vitro investi- 
gations were designed to follow up that 1983 epidemiolog- 
ical study. 

Analysis of the chmmosomes of the substahon workers' 
lymphocytes revealed no increase in gaps but highly 
significant increases in the rates of chromatid and chrorno- 
some breaks @ less than 0.0005). with a fivefold increase 
in chromosome breaks overall, compared to controls. 

The frequency of chromosomal breaks in the in vivo 
study was similar to that induced in lymphocytes by 
ionizing radiation at a dose of 0.75 Gray (Gy), according 
to the researchers' paper, which appears in Radiation and 
Environmental Biophysics, 23, 191, 1984. (0.75 Gy is 
equivalent to 75 rads and is considered to be a large, 
though not a life-threatening, dose.) 

A previous study, published in the same journal (19, 
235, 1981) by a West German team headed by Dr. M. 
Bauchinger, fiiled to uncover any chromosomal changes in 
workers who had been exposed to SO H7. fields in 380 kV 
switchyards for more than 20 years. 

During a recent visit to the U.S., Dr. K. Hansson Mild 
told Microwave News that the Swedish team had also re- 
cently completed a well-controlled, follow-up study of 19 
exposed non-smoking switchyard workers and that the re- 
sults were the same as in the previous study. 

"This constitutes a pretty clear case that spark dis- 
charges cause chromosomal damage," Mild said. It is not 
so much the fields, but the discharges that cause problems, 
he explained. 

Accordimg to Mild, the discharges can easily be con- 
trolled through grounding. 

Immunity Task Group: TVs, 
VCRs and Cordless Phones 

An ad hoc working group is nearing completion of a 
report on its efforts to enhance the immunity of televisions 
and video cassette recorders (VCRs) to conducted and 
radiated interference. The group, which works under the 
aegis of the American National Standards Committee C63 
on Electromagnetic Compatibility, formed a new subcom- 
mittee to study the immunity of cordless telephones, and 
plans are undenvay to broaden the group's inquiry to in- 
clude security devices. 

Don Heirman, chairman of the ed boc group, said in a 
telephone interview that an interim status report describing 
voluntary standards for the immunity of TVs and VCRs 
will be presented to the IEEE Standards Board at its March 
meeting. 

The public availability of the report will be decided by 
the board in March, according to Heiman, who is with 
AT&T Information Systems in Holmdel, NJ. The final re- 
port is due by the end of 1985. 

The working group is keying its proposed immunity lim- 
its to those developed by the Electronic Industries Associa- 
tion (EIA). Three types of electromagnetic interference 
(EMI) are beiig addressed: (1) interference received along 
with the desired signal, (2) direct radiation; and (3) con- 
ducted interference by the power cord and other leads. 

The fist type is addressed in EIA Interim Standard 
No.10, Immunity of TV i'imers to internally' Generated 
.Harmonic Interference from Signals in the Band 535 
kHz-30 MHz, which is an expanded version of the 1980 
EIA Bulletin No.8A, Susceptibility of TV Tuners to Hor- 
mo~iicolly Generated Interference. The 8A bulletin cov- 
ered only CB radiation; No.10 includes AM radio up to 30 
MHz. Eb Tigley of EIA's Consumer Electronics Group 
said that the new standard, which has already been pub- 
lished, will likely go into effect on January 1, 1986. 

EIA's Proposed Interim Standard No.16, Imm~mity of 
Television Receivers and Video Cassette Recorders to Di- 
rect Radiation from Radio Transmission, 0.5-30 MHz, 
seeks to l i t  radiated EMI. Tigley said that this pro- 
posal, which is being voted on by the association's mern- 
bers, would require TVs and VCRs to withstand radiated 
fields of 1 Vlm. (Last spring, EIA raised the possibility of 
using an immunity level of 3 Vlm, but this was rejected by 
manufacturn as being too strict (see MWN, June 1984). 

Conducted EMI from the power cord and other leads is 
being studied by the National Bureau of Standards (NBS) 
under an EIA contract. According to Tigley, the NBS will 
also evaluate proposed Special Committee on Radio Inter- 
ference (CISPR) procedures for measuring conducted inter- 
ference. The NBS report will not be ready until late 1985. 

The ad hoc working group was set up to meet the Con- 
gressional mandate of reducing EM1 to electronic equip- 
ment used in the home as defied in the Communications 
Act Amendments of 1982, P.L. 97-259 (see MWN, Sep- 
tember and October 1982). The group is overseeing the 
development of voluntary immunity standards to forestall 
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mandatory FCC limits (see MWN, May 1983). The Fed- 
eral Communications Commission's Frank Rose and Dan 
Yaks are working with the ad hoc group. 

Cordless Phones 
The subcommittee on cordless phones is now trying to 

pick an independent laboratory to test the susceptibility of 
units to amateur radio signals. The phones operate at 46-49 
MHz,  and there is an amateur band at 50-54 MHz,  which 
might cause objectionable EMI. 

According to subcommittee member Jay Padgett of 
AT&T Consumer Products Labs in Neptune, NJ, no deci- 
sion has yet been made on what data should be.collected. 

Padgett pointed out that the 49 MHz cordless phones 
have been on the market for some time, with virtually no 
interference complaints. Had there been a problem, the in- 
dustry would have heard something by now. 

Eric Schimmel of EIA's Information and Telecommuni- 
cations Technologies Group agreed with Padgett: "We 
don't anticipate any problems showing up in the lab tests." 

Heinnan said that his ad hoc working gmup will begin 
addressing the immunity of burglar a l m s  and other secu- 
rity devices later this year. 

VDTs and Problem Pregnancies: 
Research Underway 

The possible link between video display terminals 
(VDTs) and miscarriages and bii defects is being inten- 
sively studied in the U.S. and Europe. 

NIOSH Study 
Researchers at the National Institute for Occupational 

Safety and Health (NIOSH) have eliminated half of a 
planned two-part study of VDTs and reproductive risks, 
and the remaining part of the project is in limbo while 
agency officials consider whether it can pmduce useful in- 
formation. 

NIOSH researchers originally designed the epidemiolog- 
ical study to include both prospective and retrospective 
components. For the prospective portion, which has been 
dropped, NIOSH had intended to follow the reproductive 
histories of approximately 4,000 female telephone 
operators for two years. The study population would have 
consisted of 2,000 women working with VDTs and a con- 
trol group of women using single-line, tight-emitting diode 
(LED) displays. In the retrospective part, NIOSH plans to 
ask the same women to describe their health and repmduct- 
ive histories for the last two-and-a-half years. 

NIOSH was forced to abandon the forward-looking 
compnent when representatives of the three telephone and 
telecommunication companies scheduled to participate an- 
nounced that the LED opentors would soon begin using 
VDTs, invalidating their role as controls. The announce- 
ment came at a meeting held at NIOSH offices in Cicin- 
nati, OH, on December 17 to review the study protocol. 

Teresa Schno~,  the lead researcher on the project, said 
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in a subsequent telephone interview that it would have 
been 'preferable" to do both parts of the study and that 
the agency will now decide whether to do the historical 
component or nothing at all. But Dr. Jane Gordon, who 
headed the study until she left the agency in June, told 
Microwave News that the retrospective research "will be 
of very, very limited use" and will not add much to what 
is already known. Gordon is now a part-time consultant to 
the Communications Workers of America. 

Meanwhile, the protocol for the retrospective part of the 
study has come under fm from both industry and labor 
groups. Industry groups are complaining that NIOSH 
should look at other occupations, not just telephone 
operators, to ensure that theresults can be gcncralized to 
other VDT-based iobs. Union officials want more attention 
placed on stress and equipment design as possible causes 
of reproductive abnormalities. 

NIOSH will not measure radiation levels or try to de- 
termine whether radiation emissions might affect pregnan- 
cies. Agency officials downplay possible health effects 
caused by VDT emissions, including very low frequency 
(VLF) fields. 

Agency officials have not yet set a starting date for the 
study, but Schnon hopes to begin distributing question- 
naires by late summer. 

Other Developments 
Researchers elsewhere are also focusing on the VDT- 

problem pregnancy issue. 
0 Dr. William Butler, an epidemiologist at the University 
of Michigan at Ann Arbor, announced at the December 17 
NIOSH meeting that he and Dr. Kelley Brix are planning a 
retrospective epidemiological study of VDTs and repmd- 
uctive risks. Butler said that they "will cover different 
ground" than NOSH. He would not comment on their 
fundiig sources or study populations. 
e Researchers at Finland's Institute of Occupational Health 
in Helsinki found no evidence that VDT work can cause 
b i i  defects. Using listings in the national b i i  registry 
and a limited number of questionnaires, Drs. Kari Kurpa, 
Peter C. Holmberg, Kaarina Rantala and Thula Nurminen 
concluded that working at VDTs produces no increase in 
the rate of reproductive abnormalities among exposed 
women. Thus, the authors report in the December 8, 1984 
issue of Lancer that "our results do not give support to 
rumors that exposure to VDTs causes b i i  defects." Re- 
sponding to this and other VDT research, Lancet 
editorialized on January 12 that continued research "will 
probably dissipate many of the general fatigue symptoms 
[reported by operators], and with them will go much of file 
anxiety about radiation. Much, hut never all of the anxiety; 
where the health of so many is involved, unruffled vigi- 
lance is a good prescription." 
A statement has been issued from the first international 
conference on VDTs and reproductive risks, held Novem- 
ber 29-30 in London, England. The meeting, which was 
closed to the public and 9 e  press, brought together re- 
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searchers from Europe, Canada and the U.S. In a summary 
statement, conference organizers report that: "...there was 
general agreement among the panel of expert speakers that 
the investigations which have been carried out throughout 
the world - involving both the measurement of emissions 
from VDTs and the study of groups of operators to see if 
they have suffered any ill effects -have failed to confirm 
that the alleged harmful effects are athibutable to VDT 
work. However, there was also general agreement that fur- 
ther surveys and research were justified given the complex 
and emotive nature of the allegations." A copy of the 
statement can be obtained from Humane Technology, PO 
Box 2, Quorn, Nr. Laughborough, Leicestershire LE12 
8EG, England. Also available is a complete set of the pa- 
pers presented at the meeting. It costs 15 pounds in Europe 
and 16.50 pounds elsewhere (prepaid, price includes post- 
age). 
e A NOSH investigation of a problem pregnancy cluster 
at Southern Bell's offices in Atlanta, GA, confirmed that a 
cluster existed hut did not find its cause (see MWN, April 
and May 1984). In a report released in late January (HETA 
83-329-1498), NIOSH explained that maternal age, M T  
use and time spent standing were ruled out as possible 
agents for the 43 percent miscarriage rate (6 of 14 pregnan- 
cies) that occurred among workers on the fifth floor of one 
of the company's buildings. This is one of three ongoing 
NIOSH investigations of possible pmblem pregnancy clus- 
ters and the fmt for which a report has been completed. 

FCC Action on RFIMW 
Radiation Expected Soon 

The Federal Communications Commission (FCC) is ex- 
pected to reach a decision soon on its proposed rules on 
radiofrequency and microwave (RFIMW) radiation 
hazards. An FCC staffer said the commission may issue a 
rulimg following its February 14 meeting or soon thereafter. 

If the FCC decides to make radiation safety a factor in 
evaluating environmental risks, it will probably base its 
guidelines on compliance with either the American Na- 
tional Standards Institute (ANSI) or Occupational Safety 
and Health Administration (OSHA) standards. 

Final action on Docket No. 79-144 has been pending 
since early 1982, when the FCC proposed a requirement 
that applicants for new facilities complete an environmen- 
tal assessment, and possibly an environmental impact 
statement, if workers or the public could be exposed to 
radiation levels above 10 mW/cm2. The rules are designed 
to meet the commission's obligations under the National 
Environmental Policy Act (see 47 Federal Register 8214, 
February 25, 1982 and MWN, March 1982). 

The broadcast and communications industry used the 
proposal as an opportunity to urge the FCC to preempt 
state and local RF/MW radiation standards. Some com- 
menters advised the commission to adopt the 1982 ANSI 
limits; others suggested staying with the more lenient 10 
mW/cm2 OSHA standard (see MWN, Septembe~ 1982). 

-- 

Hawaii Broadcast Radiation 
(conrinuedfiom p.1) 
open access area on top of the Coty Tower he measured 
VHFpower densities of up to 663 uW/cm2. 

Readings were generally lower inside buildings than in 
the open air because, EPA points out, walls and roofs at- 
tenuate the radiation. At VHF frequencies, the two highest 
indoor readings were 27-60 uW/cm2 in an apartment on the 
10th floor of Coty Tower and 40 uW/cm2 in the restaurant 
at the Ala Moana Hotel. These power densities do not ex- 
ceed any current guidelines used in the U.S., though they 
are higher than the Soviet Union's standard for the general 
population. 

The radiation levels cited in the repart are apprnximate. 
Tell cautions that they are accurate within a factor of plus 
or minus 2 decibel: "This corresponds to a possible uncer- 
tainity of +58 percent and -37 percent in the stated power 
densities and a possible uncertainty of +26 percent and -21 
percent in the stated elechic or magnetic field strengths. 
For example, a stated power density of 500 uW/cm2 could 
in reality be as low as 315 uW/cm2 or as high as 790 uW/ 
c d . "  

Reactions in Hawaii 
The release of the EPA report caught most people in 

Honolulu by surprise. "I got no warning that they were 
going to release the report," said City Councilmember 
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Marilyn Bomhorst, who has expressed concern about radi- 
ationexposure. 

The EPA report, Radiofrequency Radiation Measure- 
ment Survey, Honolulu, Hawaii, May 14-25, 1984, was 
handled with p a t  sensitivity within the agency. Although 
it was completed last June, EPA delayed release until Jan- 
uary while staffers wrote an accompanying "Background 
Information" fact sheet. Agency officials, one from Wash- 
ington, DC, and one fmm the regional oftice in San Fran- 
cisco, CA, went to Hawaii to hand deliver the report to 
key state and local officials and to answerquestions. 

"I wish we had better data on whether the ANSI stan- 
dard is safe," Bomhorst said, referring to the guidelines 
set by the American National Standards Institute in 1982. 
She added that "I would feel a lot safer if we were follow- 
ing the Portland standard." The city of Portland, OR, has 
thestrictestRFstandardintheU.S. 

Robert Hall of the Hawaii Institute for Biosocial Re- 
search in Honolulu said that he was "shocked" by the dis- 
parity between EPA's press release and the numbers in the 
actual report. He echoed Bomhorst's opinion of the ANSI 
standard: "We are not going to listen to ANSI." Hall had 
been pressing EPA to come to Hawaii to assess radiation 
risks since 1977. 

(In its press release, EPA officials said that they do "not 
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believe that the levels of RF radiation measured at the 
Hono1ulu sites pose an -date risk to the public be- 
cause it is likely that most exposures are brief or intermit- 
tent and few, if any, people are l iely to be exposed con- 
tinuously to the highest levels." Similarly, an FCC press 
release said: "It was pleased to announce that the results of 
the study have shown that radio and TV signals in Hon- 
olulu do not pose an immediate danger to the public. ") 

(In its backgmund paper, EPA concludes that beating is 
the primary health effect of RF radiation. W~th respect to 
low-level effects, the agency wrote: "The scientific litera- 
ture also contains evidence intimating non-thermal effects 
fr6m RF radiation, but this is unproven." And: "A recent 
study said to show a non-specific increase in tumors and 
adrenal effects in laboratory animals chronically exposed at 
0.4 WlKg of RF radiation needs to be analyzed in depth" 
(see MWN, July/August 1984).) 

Congressman's AM Station 
The family of Democratic Congressman Cecil Heftel 

owns KSSK-AM, which broadcasts from a tower that pro- 
duces one of the hot spots reported by the FCC. The radio 
station is located at Ala Wai Tower, where EPA measured 
levels of 306 mW/cm2 near the tower's access-Siting 
fence. 

Ted Bomstein, the congressman's administrative assis- 
tant, refused to comment on Heftel's personal business af- 
fairs. According to the 1983 Broadcasting Yearbook, 
KSSK is owned by Heftel Broadcasting Corp., of which 
Cecil Heftel is president. The congressman's district in- 
cludes Honolulu. 

Earl McDaniel, KSSK's general manager, said that he 
had read the EPA report and that he was pleased to lind out 
that no one is in danger. With respect to remedial actions, 
he said that the station would look to the FCC. 

Councilmember Bomhorst said that her staff is looking 
into the possibility of proposing an exposure standard for 
Honolulu. In the meantime, she is urging EPA to set na- 
tional limits. In addition, Hall said that he and his asso- 
ciates are preparing their own repart on radiation exposures 
in Honolulu. 

Both Bomhorst and Hall cited past government decep 
tion over pesticide contamination in the state and raised the 
possibility that EPA was repeating the same ermrs, thereby 
risking its credibility on the radiation safety question. 

Current Standards 
EPA bad been planning to propose RF radiation limits of 

100 uW/cmZ for the VHF band and 10 mW/cmz for AM 
Frequencies before internal agency disputes stalled the 
proposal in June of 1984 (see MWN, June and July/August 
1984). These levels are ten times stricter than the 1982 
ANSI limits for both occupational and public exposures 
- 1 mW/cmz and 100 mW/cmz at VHF and AM frequen- 
cies respectively (see M WN, September 1982). 

In 1983, IRPA approved l i t s  for the general public of 
200 uW/cmz (VHF) and 2 mW/cmz (AM) (see MWN, 
March 1984). And in 1984, the Johns Hopkins University 

Applied Physics Laboratory set occupational standards of 
100 uW/cmZ for VHF and 10 mW/cmz for AM frequencies 
(see MWN, December 1984). 

The state of Massachusetts has its own standard: 200 
uW/cmZ for VHF and 20 mW/cmz for AM - designed to 
be five times stricter than the ANSI limits (see MWN, 
September 1983). In 1980, Portland, OR, set its own 
- and the strictest - standard: 100 uW/cmZ for VHF and 
500 uW/cmz for AM. 

At the 21 Honolulu sites where measurements were 
made, 5 locations (3 AM, 2 VHF) were in excess of the 
ANSI standard, 11 would violate the Massachusetts stan- 
dard (6 AM, 7 VHF), and 12 would exceed the IRPA lim- 
its (7 AM, 7 VHF). In some locations, both VHF and AM 
standards were exceeded. Most of the sites are publicly 
accessible, though only two of the AM readings that were 
above the ANSI limits were in public spaces. EPA points 
out that all the locations are near antennas and were picked 
because they were believed to have the strongest RF fields. 
EPA also notes that the fields fall off quickly with dis- 
tance. 

Based on previous field studies, EPA has estimated that 
less than one percent of the U.S. population is exposed to 
more than 1 uW/cmZ. 

Remedial Work Underway 
Steps have already been taken to limit exposures near 

the two publicly accessible AM towers where fields exceed 
the ANSI standard. William Hassinger, engineerihg ad- 
visor to the chief of the FCC's mass media bureau, told 
Microwave News that the commission is in contact with 
representatives of the owners of the radio stations and that 
remedial action is underway. 

In one case, Hassinger said, the station owns the af- 
fected land and a fence probably will be erected to bar 
public access. In the second case, a solution may take 

I Other Radiation Hot Spots I 
While local zoning laws that force broadcasters to put 

their antennas in populated areas make downtown Hon- 
olulu aspecial case, there are many other locations in the 
United States where the public may also be exposed to 
radiation levels in excess of the ANSI standard. 

EPA's Richard Tell said that there are "localized hot 
spots" thmugbout the United States. In a telephone 
interview from his oEce in Las Vegas, NV, Tell said 
that he had a computer printout listing about 200 FM 
stations which can, accolding to calculations, produce 
general public exposures greater than the ANSI stan- 
dad. 

I Tell recommended that fences he built to block public 
access 10 some or these hot scots. "We should eo out I 

I and identify the worst case exposure locations i d  tell 
people where the unacceptable levels are," Tell said. I 
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Hawaii Broadcast Radiation 
longer because the propelty is leased. Hassinger described 
the owners as "eager to help and resolve the problem." 

An FCC press release stated that "any plans or propos- 
als developed by the FCC likely will be highly individ- 
ualized and will require a great deal of cooperation by all 
parties concerned. " 

The FCC has no formal rules governing occupational 
and public exposure to non-ionizing radiation. Hassinger 
said that the commission was gauging health risks on the 
basis of the ANSI limits. 

The National Association of Broadcasters (NAB) also 
said that the stations involved were cooperating to resolve 
the problem. NAB President Edward Fritts called the 
Hawaii situation an "isolated and unique" case because 
broadcast towers are rarely located in inhabited areas. 

In a press release, Frins said that the NAB favored the 
ANSI standard and asked the federal government to adopt 
it to "assuage unwarranted public concern and eliminate 
unnecessary confusion at the state and local level." He 
noted that, "For more than 50 years, broadcasters have 
provided communications services ... with absolutely no 
evidence of ham. " 

The Electromagnetic Energy Policy Alliance (EEPA) 
also urged the federal government to adopt the ANSI stan- 
dard. In a press release, the trade group stated that, "The 
EPA survey results c o n f i  that the Honolulu general puh- 
lic is in no danger from exposure to RF fields generated by 
radio and television broadcasting." 

Beyond ANSI 

While the two AM towers should be able to meet the 
ANSI limits without incurring large costs, Honolulu 
broadcasters would have more difficulty conforming to 
tougher limits, !&e the EPA's stalled 100 uW/cm2 pro- 
posal. 

Although EPA could set a standard as early as next year 
(it may not be 100 uW/cmZ; indeed, EPA may decide a 
standard is not needed), very little planning is underway to 
meet limits which are stricter than ANSI's. 

FCC's Hassinger believes that a long-term solution will 
probably be needed. "Wholesale relocation" of the anten- 
nas would be good, if feasible, he said, with the goal of 
"putting somedistance between transmitters and people. " 

At the NAB, Tom Keller, vice-president for science and 
technology, said that he could nut predict whether stricter 
standwds than ANSI's would be adopted or how broadcas- 
ters would react to such measures. He said that it is in the 
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broadcasters' best interests to make the antennas more effi- 
cient, which would be the case if the towers were placed 
on the hills overlooking Honolulu. 

At present, local laws prevent broadcasters from siting 
antennas on the adjacent hills, forcing the towers to he 
built in the middle of the city. 

Shock and Burn Hazards 

In the course of taking survey measurements, Tell re- 
sponded to an FCC request to investigate accounts of win- 
dow washers at high-rise buildings receiving RF hums 
from the long, metal cables that support their platforms. In 
one experiment, Tell measured almost one half ampere of 
current in a cable (extending from the roof of the Villa at 
Eaton Square), even though the ground level electric field 
strengths were only 1-2 V/m. According to the-EPA report, 
"it was not possible to measure the open-circuit voltage on 
the cable, but the voltage was sufficient in strength to pro- 
duce electrical arcs from the cable to grounded objects." 

The report goes on: "Under these particular conditions, 
(the presence of conductors such as metal cahles in low 
frequency fields), the RF hum phenomena is difficult to 
control ... and shocks and bums present a real hazard for 
window washers using metal cables. Depending on 
whether metal cahles are hung in close proximity to 
flammable materials (cloth awnings, grass, brush) or close 
to street level, f i e  hazards andlor shocks or bums to 
passersby inadvertently touching cables miglit be possi- 
hL " 

EPA has referred the matter to the Occupational Safety 
and Health Administration (OSHA). In a telephone inter- 
view, Bob Curtis of OSHA's Health Response Team in Salt 
Luke City, UT, acknowledged that metal cables create a 
shock risk, but explained that non-conducting cables can- 
not be used because of other OSHA rules. 

(As noted earlier, in his report Tell cites a case of a label 
machine causing RF bums inside a store near a broadcast 
tower.) 

There have also been reports of longshoremen receiving 
RF hums while working near cranes on docks half a mile 
from an AM radio tower. And Councilmember Bornhorst 
said that she knew of a report of sparks causing a fire in 
garbage at the bottom of an elevator shaft. Hall also said 
that he knew of a spontaneous fue near a broadcast tower. 

Anecdotal stories of neurological disorders and other 
health complaints among residents of apartment buildings 
near broadcast towers are also circulating. These could not 
be c o n f i e d  and no health studies have been done. 

OSHA's Curtis said that he had also been to Hawaii to 
take measurements last year hut that he had not investi- 
gated commercial broadcast sources. He took readings near 
the Navy's Omega antenna and its communications station 
at Lualualei (see MWN, JulyIAugust 1982). Curtis said 
that his report would be completed in about six weeks. 

For a copy of the Hawaii report, contact: Office of 
Radiation Programs, EPA, 401 M Street, SW, Washington, 
DC 20460.1$ 
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EPA Plans To Issue 
RFIMW Standard in 1986 

The Environmental Protection Agency (EPA) now plans 
to issue federal F i t s  in 1986 for public exposure to 
radiofrequency and microwave (RFIMW) radiation. The 
agency's schedule is cited in a letter from Joseph Cannon, 
EPA Assistant Administrator for Air and Radiation, to 
Mark Fowler, chairman of the Federal Communications 
Commission, which accompanied the release of an EPA 
report on radiation levels in Honolulu, Hawaii (see story 
onp.1 and the complete text of the letter on p.8). 

In his January 22 letter, Cannon wrote that in 1985 EPA 
will "propose several options for limiting exposure to RF  
radiation." Among the listed possibilities are a 100, 200 or 
1,000 uW/cm2 standard. The agency may also aecide that 
public exposure. can be controlled without a standard. 

Cannon also said that he anticipated reaching a decision 
on a national RF/MW radiation standard in 1986. 

David Janes, of EPA's Office of Radiation Programs 
(OW) in Washington, DC, confmed this schedule in a 

CONFERENCES 
March 5-7: 6th Symposium & Technical Erhlhitlan on Elec- 
tromagnetic Compatibility, Zurich, Swimrland. Contact: EMC Sym- 
posium & Exhibition, Elll Zentrum-IKT, 8092 Zurich, Switzcdnnd, 
256-27-90. 
March 20: Sympasium on V i o n  in the High Tech Society, Sheraton 
Washington Hotel, Washington, DC. Conw: American Optometiic As 
sociation, 243 N. tindkrgh Blvd., St. Lauis, MO 63141, (314) 991- 
4100. 
March 21-22 IMTCI85: InstnunenlaticuiMeasnrement lkchology 
Conference, Hyan Regency, Tampa, FL. Contact: Dr. Robert Ashley, 
Speny Carp., PO Box 46-48, Clenmater, FL 33518, (813) 577-1900, 
cxt. 2228. 
March 2226: 3rd Annual Meeting of the Society for Magnetic b 
n s o a  Imaging, Town & Country Hotel, San Diego, CA. Contacr: 
SMRI, 1340 Old Chain Bridge Rd., Suite 300, McLean, VA 22101, 
(703) 790-1745. 
April 3-4: Ztrt Annual Meetiag of the National Council on Radiatioo 
Protection and Measuremen&, Washington, DC. Contact: NCRP, 
Suite 1016, 7910 Wwdmont Ave., Bethesda, MD 20814, (301) 657- 
2652. 
April 14-17: 63rd Annual Convention of lhe National h i a t i o n  of 
Bmdcazters, Las Vcgas, NV. Confact: NAB, 1771 N S a t ,  NW, 
Washington. DC20036, (202)293-3570. 
April 1M7: 8th International Colloquiom on the Prevention of Oc- 
mpatiwal Risks due to Ektricity, Landon, UK. Contact: Intern- 
tional Fire Security & Safety Exhibitions & Conferences Ltd., &en- 
dish House, 1281134 Cleveland St., London WIP 5DN, UK, (01) 387- 
5050.~. 
April 16-19: 4th International Conference an Antennas aod Propaga- 
tion (ICAP 853, foventry, UK. Contact: Institution of Ekuicnl En- 
gineers (IEE), Savoy Place. London WC2R OBL, UK, (01) 24&1871. 
ed.  222. 
April 17-19: 3rd In tematha l  Conference an Developments in Power 
System Protection, Landon, UK. Contact: IEE, xc April 16 above. 
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telephone interview with Microwave News. 
EPA plans to propose limits last summer were stalled by 

dissent within the agency, principally from the Office of 
Policy Planning and Evaluation (see MWN, June and 
July/August 1984). In the fall, O W  Director Sheldon 
Meyers said that EPA would go to the Federal Register to 
obtain more information in an effort to decide on a pre- 
ferred course of action (see MWN, October 1984). 

EPA has now combined two steps: the agency will ask 
for outside opinions and propose a standard at the same 
time. Janes explained that the agency could save a year 
using this approach. 

Informed sources note, however, that there is little 
chance a standard could emerge without a strong commit- 
ment from the new EPA administrator, Lee Thomas, be- 
cause of longstanding opposition from the agency's policy 
nffirp - - --- - . 

Cannon also told Fowler that later this year EPA would 
issue an economic analysis of the costs to broadcast 
sources of complying with R F M  standards. The analysis 
is being prepared by the Lawrence Livermore National 
Laboratory (see MWN, JanuarylFebroary 1984). 

SHORT COURSES 
March 18: Eleetrostalic Dkharge (ESD) Control, Dallas. TX. Fee: 
$295. Contaet. R&B Enterprises, 20 Clipper Rd., West Comhohaeken, 
PA 19428, (215) 825-1960, 
March 18-20: Dielectric Resonators, Oxford, MS. Fee: $550. Contacr: 
Division of Continuing Education, University of Mississippi, University, 
MS 38677. 
March 18-21: Elements of Phssed Array Radar System Design, At- 
lanta. GA. Fee: $750. Contact: Dept. of Continuing Education, Gcorgia 
Institute of Technology, Atlanta, GA 30.132, (404) 8962400. 

March 18-22: TEMPESI-Design, Contml & lbtiog, Washingfan, 
DC. Fee: $1175. (Senet Security Clearance Required.) Conlact: DWCI, 
Star Route 625, PO Box D, GaimsviUe, VA 22065, (703) 347-0030. 

March 2C-21: Electromagwtie F'nk (EMF) Desim and Test, Dallas, 
TX. Fee: $595. Contact R&B, see March 18 above. 

March 75-26: Lightning Protestion, Orlando, FL. Fce: $650. Contact: 
Continuing Engineering Education, George Washington University 
(GWU), Washington, DC 20052, (800) 424-9773 or (202) 6766106 in 
DC. Repealed August 12-13: Washington, DC. 
April 1-4: Compulational Melhods in Ektmmagnetirs, Montcroy, 
CA. Pee: $750. Contact: Ann Beekman, SCEEE. 11th & Massnchusetu 
Ave., St. Cloud, FL 32769, (305) 892-6146. 

April 15.18: Modem Microwave Measumenfs, Palo Alto, CA. Fee: 
$895. Contact: Continuing Education Institute (CEI), 10889 Wdshire 
Blvd., Las Angeles, CA 90024, (213) 824-9545 or (301) 5S6Olll. Re- 
pealed May 13-16: Alexandria, VA. 

April 15-19: Caser Microwave Aazards Course, Aknteen Roving 
Gmund, MD. Fee: NA. Contact: Mrs. Donley, US Amy Envimnmenlal 
Hygiene Agency, Aberdeen Roving Ground, MD 21010, (301) 671- 
4158. 
May 6-10: Radiation Safety, Evansmn, E. Fce: $895. Contact: Con- 
tinuing Engineering Studies, 2804 Technological Institute, NorUlweslern 
University, Evanston, IL 60201, (312) 492-3365. 
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FROM THE FIELD 
EPA Letter to FCC on Hawaii 

Broadcast Radiation 
Reprinted below is the complete ten  of the January 22 letterfrom 
Joseph A. Cannon, assistant administrator for air and radiation 
at the Environmental Protection Agency (EPA) to Mark S. 
Fowler, chairman of the Federal Communications Commission 
(FCC), accompanying the EPA report on the levels of broadcast 
radiation in Honolrrlu, Hawoii. 

Dear MI. Fowler: 
At your request, a joint EPA and FCC study was conducted in 

.May 1984 to measure the intensitv of radiofrequency (RD radia- 
tion fields in the vicinity of bioadcast staions h ~ono ln lu ,  
Hawaii. I am happy to provide you with the enclosed report that 
summarizes the &Its of these field measurements. 

- 
In the study, measurements were made only in areas near an- 

tennas, and &ost all of the broadcast tow& id Honolulu were 
included. The survey locations are representative of places in 
Honolulu where oublic exwsures to RF radiation fields are be- 
lieved to be high&. The Gsults show that public exposures in 12 
out of the 21 smvev locations exceed limits currentlv omwsed. 
recommended, andlir adopted by several scientific & d t e c h i c ~  
advisorv oreanizations or redatorv bodies. Because of the com- . - 
bination of exposure levels and public accessibility, at least two 
of the locations may warrant further evaluation. The mea- 
surements and various exposure guidelines are discussed in the 
report. 

RF radiation can produce various biological effects. Most stud- 
ies use exoerimental animals exposed for relativelv short ~eriods 
of time, ;ather than long-tem'continuous expos&es, &d few 
health studies of people hove been done. At relatively high 
levels, health effects are due to heating of cells and tissues, and 
increases in temperatnre are dependent on duration of exposure. 
At lower levels of exposure, the public health significance of ex- 
perimentally observed effects is not well understwd. 

Although there are many uncerlainties in our c a n t  under- 
standing of how exposure to RF radiation affects human health, it 
is possible to interpret the meaning of the observed biological 
effects in terms of the potential for adverse health effects in ex- 
posed people and to identify subgroups in the population who 
may be particularly sensitive. Such an interpretation is presented 
in the enclosed fact sheet. The fact sheet also gives other back- 
ground information on the survey, and it will be distributed to the 
public and members of the press who may request the report from 
US. 

We do not believe that the levels of RF radiation measured at 
the Honolulu sites pose an immediate risk for the following rea- 
sons. Field intensities tend to dmp off rapidly as distance from 
the source increases. In general, beyond about 100-150 feet from 
the base of antenna towers, people are exposed to low levels, 
typically below 1M) microwatts per square centimeter or about 
0.04 watts per kilogram of body mass .... The highest levels mea- 
sured in this survey were outdoors in close proximity to the to- 
wers, on rooftops, or in areas with access normallv limited to 
maintenance personnel or other workers. Indoor fields are gener- 
 low because of shielding bv the walls and roofs of buitdinas. 
Cdnsequently, it is likely thzt kost exposures are transient or&- 
termittent, and few people are likely to be exposed continuously 
to the highest fields. However, it would be prudent for you to 
investigate how many people have access to areas with the high- 
est fields, and how often and how long they are exposed. 

I understand that the Commission, in cooperation with local 

authorities. will decide if and what cumtive actions mav be 
needed in ~onolulu. I recognize that the results of this stud; arc 
diff~cult to interpret in the absence of the Federal Guidance you 
have requested from EPA. In 1985, EPA intends to propose sev- 
eral options for limiting exposure to RF radiation. The options 
encompass the range of limits recommended or adopted by vari- 
ous advisory groups such as the International Radiation Protec- 
tion Association (IRPA) and the American National Standards In- 
stitute (ANSI), and include: 
1. Contmlling public exposure by limiting wbole-body avenge 
specific absorption rates (SAR) to 0.04 watts per kilogram 
(WIKg) for frequencies above 3 Megahertz (MHz) and to 87 volts 
per meter (Vlm) or 0.23 Amperes per meter (Alm) at frequencies 
below 3 MHz. 
2. Controlling public exposure by limiting wbole-body average 
SARs to 0.08 WIKE for frwuencies above 3 MHz and to 275 
Vlm or 0.73 Alm fo; frequetkies below 3 MHz. 
3. Controlling public exposure by limiting whole-body average 
SARs to 0.4 % K g  for frequencies above 3MHz and to 614 V& 
or 1.63 Alm for frequencies below 3 MHz. 
4. Other possible options, including not establishing Federal 
Guidance for RF radiation. 

I anticipate that we will reach a decision on establishing Guid- 
ance in 1986. But, in the absence of formal EPA Guidance, you 
should at least consider evaluating the two publicly access~ble 
locations in Honolulu where the measured exposure levels exceed 
the third option level listed above. In addition, we will be glad to 
help you with additional analyses you may undertake such as cal- 
culating exposures at various distances from the towers or iden- 
tifying techniques (fencing, posting, andlor shielding, etc.) that 
can be used to limit oublic access to the hieber fields near an- - 
tenna towers. 

We have iust oublisbed a review of the bioloeical effects of . . u 

radiofrequency radiation, and various other background docu- 
ments will also be made available to the public in 1985: 
0 Radiofresuency radiation in the envimument -sources and . . 
levels of exposure (Office of Radiation Programs, EPA). 

An eslimate of the poteotial uosls of euidelines limiune public 
exposure to RF radiation from broadrast sources ( ~ k n c e  
Livermore National Laboratow). 

Assessing the potential imphct of Fcdenl radiation safety regu- 
lations on AM. FM, and TV broadcast sources (Office of Radia- 
tion Programs, EPA). 

If you have any questions about the report, please feel free to 
call me at 382-7400. 

Sincerely, 
Joseph A. Cannon 

VDT Radiation Measurements 
at SRI International 

The following communication was sent to Microwave News by 
Jane Clemmensen, a research engineer at SRI International. 
Clemmensen's lener is dated October 11. 

We would like to provide additional data relative to the article 
on VDT flyback radiation (MWN, September 1984). Our com- 
ments will be restricted to Dr. Guy's data since the EPA mea- 
surements were peak rather than rms average fields. We did not 
measure rise and fall times of the horizontal sweep oscillator. We 
measured the vertical component of the electric field (Ez) and one 
or more components of the magnetic field (Bx, By. Bz). Unless 
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otherwise noted B-field values given are for the total B vector. 
Our data on VDTs are consistent with Guy's range of rms 

magnetic fields (25-175 nT [nanoteslal or 0.02-0.14 Mm) which 
he measured 25-30 cm fmm the screen. We measured fields 30 
cm in front of the screen of an old Heathkit terminal and found 
the magnetic field at the flyback frequency. 15.5 kHz, to be 63 
nT (0.05 Mm). The B-field 40 em away from the rear of the 
VDT was 13 nT (0.01 Mm). Our electric field data are not in 
agreement with Guy's generalization that E-fields measured 
25-30 cm from the screen are typically 5 Vlm for new VDTs and 
50 Vlm for older VDTs. We measured a 1.5 Vlm electric field at 
15.5 kHz at a distance 30 cm from the front of the screen of an 
old Heathkit terminal. More measurements on a number of dif- 
ferent VDTs are clearly indicated before generalizations can be 
made. 

Any discussion of fields from VDTs should also include televi- 
sion sets because they display similar spect~al features and pm- 
dnce VLF emissions. The horizontal sweep frcquency.is standani- 

UPDATES 
BIOLOGICAL EFFECTS 

ELF Research at 'Mane ... A group at the Electroscieuce 
and Biophysics Research Lab at lhlane University in New 
Orleans, LA, has been studying the effects of chronic ex- 
posure to high intensity electric fields for EPRI. The exper- 
iments were completed in 1982; shortly thereafter, the 
principal investigator, Dr. Y.J. Seto, died. The other mem- 
b m  of the research team are Drs. William Dunlap, S.T. 
Hsieh, John Lymangmver, Deborah Majeau-Chargois and 
Cedric Walker. They have published a number of papers 
describing the results of their multi-generation study. In 
general, they did not identify any gross effects, though 
they did fmd a number of subtle interactions. Exposing rats 
to 80 kV/m unpemrtKd 60 Hz electric fields for 42-240 
days (a mean of 125 days) resulted in enhanced growth in 
the long bones, causing both increased length and mass 
(Journal of Bioelectricify, 1. 339, 1982). Exposure for 120 
days from conception caused no changes in food and water 
intake, hot there was a statistically significant effect on the 
pattern of growth, "suggestive of a slight initial devel- 
opmental delay" (Journal of Bioelectriciry. 2. 197, 1983). 
The same 120-day exposure period caused no changes in 
body chemistry metabolism, as measured by 17 serum 
chemistry assays (Journal of Environmental Science and 
Health, ,419, 865,1984). Exposing four generations of rats 
to 80 kV/m did not affect the incidence of gross malforma- 
tions or resorptions, nor did it change fetal orientations or 
the offsprings' sex ratios (IEEE Transactions on Biornedi- 
cal Engineering, 31. 693, 1984; this paper also describes 
the exposure facility.) Still to come are the results on 
hema@logy. Some of these findings were presented at the 
1982 BEMS meeting in Los Angeles, CA. In that paper, 
Majeau-Chargois reported a very significant decrease in 
white blood cells, as well as significant changes in spleen, 
kidney, adrenal and testes weights (see MWN, JulyIAugust 
1982). According to Hsieb. the hematology results will ap- 
pear in Envirorzmental Research. 37. in August 1985. One 
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ilcd in TV sets at 15.7 kHz. In VDTs the flyback frequency var- 
ies with make and manufacturer. The electric and magnetic fields 
originating from the flyback transformers of VDTs and TV sets 
are also accompanied by strong electric and magnetic fields at 
harmonics of the 60 Hz power line frequency. The magnitude of 
harmonic fields is appmximately equal to the fields from the 
flyback transformer. 60 Hz harmonic fields therefore must be 
measured in addition to VLF radiation. 

Our measurements of TV sets were made 1 m in fmnt of the set 
at the height of a sitting child's head, 0.7 m above the floor. 
Electric fields at 1 m ranged from 1 Vlm for a Sony TV to 3 Vlm 
for an RCA. The single-axis magnetic field 1 m in fmnt of the 
Souy was 1 nT (8x104Alm) for the By orientation. The magnetic 
field from the RCA TV was 0.5 nT (4~10-~A/m) for the By 
orientation and 1.5 nT (I.~xIO-~ Mm) for the Bx orientation. 

Jane M .  Clemm~.nren, Rewarch Engineer 
Radio Phvsics Laboratow. SRI Intemationd 
333 ~ave~swood Ave.,  enl lo Park, CA 94025 

of the most interesting fmdings from the EPRI project was 
the demonstration of intensity windows at 60 Hz. The team 
discovered that exposure for five-and-a-half hours to a 10 
kV/m 60 Hz field caused a highly significant, threefold 
elevation in the production of stemids by the rat's adrenal 
conical tissue after in vitro administration of adrenocor- 
ticotrophic hormone ( A W ) ,  but that 5, 100 and 1000 
kV/m fields had no effect (Life Sciences, 32, 691, 1983). 
Hsieh said that additional papers are planned. 

COMPATIBILITY & INTERFERENCE 
ISM EM1 to Aircraft ... In 1982, the FAA signed a 
$40,000 contract with the Avionics Engineering Center at 
Ohio University to determine, through calculations and 
measurements, the risks of EM1 to aircraft avionics, espe- 
cially with respect to insaumeut landing systems (ILS) and 
automatic direction fmding (ADF) receivers (see MWN, 
September 1983). A fmal manuscript was sent to the FAA 
in the spring of 1984 and has been under review ever since. 
Last May, after the work bad been completed, the center's 
James Nickum told Microwave News that he had tumed up 
some interesting fmdigs. For instance, he said that the 
ground-to-air propagation of ISM radiation is 
"signifcantly different" from ground-to-ground pmpaga- 
tion. "There is certainly a need to address the issue of 
radiation interference to aeronautical services," Nickum 
said. While he did not advocate setting new standards, he 
did indicate that thought should be given to the advisability 
of siting ISM equipment near airports. (Last September, 
Nickum left Ohio to join the Collins Division of Rockwell 
International in Cedar Rapids, IA.) The FAA now esti- 
mates that the Ohio University report will be issued in 
May. 

GOVERNMENT 
FCC Steps Up Enforcement ... The FCC seized electronic 
equipment valued at $500,000 late last year, ending a 



UPDATES 
two-year investigation into the import of "non-type ac- 
cepted" devices. In a raid on Granada Elecbonics of 
Brooklyn, NY, the commission confiscated more than 
2,700 items illegally imported from the Far East, includimg 
CB radios, walkie-talkies and FM receivers, all of which 
are potential sources of RF interference. The CB radios, 
for example, are capable of operating at unauthorized fre- 
quencies and at power levels exceeding commission limits. 
Lawrence Wallach of L.W. Sales in Lynbrook, NY, was 
arrested for the unlawful sale of illegal CB transceivers. If 
convicted, the 27-year-old Wallach faces a maximum of 5 
years in prison and $5,000 in fines ....In a separate action, 

- in January the commission fined three distributors $2,000 
each for the repeated sale of cordless telephones that failed 
to meet the FCC's radiated power l i ta t ion .  Those fined 
were TAD Avanti, distributor of the Record-a-Call CAT- 
100 and CAT-300, Dynascan, distributor of the Cobra 
CP915B; and Uniden, distributor of the Uniden EX-3100. 
The 46/49 MHz units were tested as part of the commis- 
sion's upgraded sampling program. 

LITIGATION 
VDT Cataract Ruling ... The New York State Workers' 
Compensation Board has ruled in favor of a secretary in 
what is believed to be the fust successful claim of VDT- 
induced cataracts. Because the board ruled that the wo- 
man's cataracts "constitute an occupational disease arising 
out of and in the course of her employment," the January 
2 decision may set a precedent for future claims. In its 
ruling (Case 0810 8929), the board found that "there is a 
recognizable link between the claimant's occupation and 
her disability." The decision was made on appeal after a 
workers' compensation law judge rejected the secretary's 
initial claim on August 26, 1983. No fmancial award was 
made, hut Richard Spillane, the secretary's attorney, told 
Microwave News that the woman plans to file for compen- 
sation for lost work time and reduced eamings due to her 
condition. The secreky, Eileen Maguire of Staten Island, 
NY, was fust diagnosed as having cataracts in August 
1980, just seven months after she began working at a VDT. 
Four months after the diagnosis, she submitted a doctor's 
note to her employer, Shrcder Bank and Trust Co. of New 
York City, stating that she could no longer work at a ter- 
minal. As a result, the company fired her in 1981. 
Overviews...Microwave and VDT litigation were the sub- 
jects of two long articles in The National Law Journal. In 
the December 10 issue, J o b  Parry advises law f m s  to do 
everything possible to integrate terminals properly into 
their office or risk the legal consequences. On the subject 
of radiation, he writes: "With regard to allegations of radi- 
aton injuries, the need for proximate causation makes re- 
covery highly unlikely, except, perhaps, where a faulty 
VDT terminal is emitting radiation that exceeds federal 
limits. Even if scientitic opinion in this country were to 
change and links were established, for example, between 
VDTs and cancer or birth defects, other elements of proof 
and employer defenses would substantially limit a firm's 

liability." Parry is the staff director of the American Bar 
Association's Commission on the Mentally Disabled and 
the editor of the Mental and Physical Disability Law Re- 
porter. The Law Journal article is an abridged version of a 
19-page article published in the July-August 1984 issue of 
the Reporter: "Are VDTs Hazardous to Your Legal 
Health?" Reprints are available for $5.00 (prepaid) from 
the Reporter at 1800 M Street, NW, Washington, DC, 
20036, (202) 331-2240. In the January 28 Notional Law 
Journal, Kirk Victor describes the current state of 
microwave-related litigation: "Microwaves Stir New Gen- 
eration of Battles." He writes: "Plaintiffs' lawyers have 
had their hopes set back by scientific studies that have not 
uncovered bard evidence of hm....But that lack of hard 
evidence has not stopped the speculation about the danger 
of microwaves or the contin6g quest by plaintiffs' attor- 
neys to probe the issue through a variety of pending suits 
- many of which are ultimately resolved by secret settle- 
ments. " 

MEDICAL APPLICATIONS 
Kidney Stone Buster...The FDA has approved a shock 
wave device for the treatment of kidney stones. The 
"lithotripter" machine focuses shock waves, produced by 
an underwater high voltage condenser spark discharge, that 
shatter the brittle stones. Unlike ultrasound, the shock 
waves are single, sharply peaked impulses in the 
nanosecond mnge. The pulverized stones are ,then easily 
passed through the urine. A typical treatment involves up 
to 1,500 shock waves, given in a single session lasting 
about an hour. FDA estimates that this non-invasive tech- 
nique could save $2,000 per patient, compared to the 
$6,700 cost of surgical removal. The treatment could be 
effective in 80 to 90 percent of the 100,000 cases now 
treated surgically in the U.S. each year. The $1.7 million 
lithotripter was developed by Domier System of West 
Germany. 

MEETINGS 
Tokyo EMC Meeting ... Tbe 1984 International Sym- 
posium on EMC, held in Tokyo, Japan, October 16-18, 
attracted more than 500 participants from 23 countries. 
Nearly 70 percent of the attendees were from Japan, with 
15 percent from the U.S. The two-volume conference pro- 
ceedings of close to 200 papers include the keynote ad- 
dress of Fumio Minozuma of the Ministry of Posts and 
Telecommunications: an historical review of radio noise ac- 
tivities in Japh. The 956-page proceedings will be avail- 
able in the U.S. from the IEEE. They have not yet anived 
from Japan and their U.S. price has not yet been set. (In 
Japan, the price is 10,000 yen, approximately $40.00.) For 
more information, contact the IEEE conference office, 345 
East47th St., New York, NY 10017, (212) 705-7895. 
MIT Goes to Scotland ... Each year, Professor P. Lele of 
MIT's Department of Mechanical Engineering has been of- 
fering a summer course on the applications and hazards 
associated with microwaves, UV, ultrasound, lasers and 
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magnetic fields. This year, MIT is taking its summer 
school to the University of Stirling outside Edinburgh, 
Scotland, and Lele is going along. The course will be 
given from June 10-14; the cost for the week is $1400, 
which includes tuition, fwd and lodging (golf may be 
extra). The deadline for applications is April 15. For those 
who want to take the course but would prefer not to travel 
so far, Lele will also offer it at MIT, August 5-9, for 
$1050. Contact: Director of the Summer Session, MIT, 
Room E19-356, Cambridge, MA 02139, (617) 253-2101. 

POWER LINES 
~ i o r i d a  Tumor Cluster ... Five girls living near 69 kV 
power lines developed an extremely rare type of ovarian 
cancer, endodemal sinus tumors, between 1974 and 1978. 
Four of the five, who were 1.5 to 18 years old and lived in 
Jacksonville, FL, died. Writing in Oncology, 41, 233, 
1984, Drs. T.E. Aldrich, A. Glorieux and S. Castro note 
that these malignancies are "so rare that virtually no in- 
formation has been compiled concerning their etiology" 
and that the cluster "is too remarkable to go unreported." 
The researchers argue that magnetic fields from the power 
line may have had a "mutagenic or promoter effect," 
complementing initiation by lead or polycyclic hydrocar- 
bons from a nearby lead smelter plant and highway. They 
also raise the possibility that genetics, or some combima- 
tion of genetic and environmental factors, played a role. 
(The five girls were black.) They conclude that "the power 
line hypothesis is only one interpretation and funher re- 
search is obviously needed." 

STANDARDS 
IEC on Industrial Equipment EMC...The International 
Electrotechnical Commission (IEC) has issued two new 
standards on Elecrromagnetic Conrpotibility for 
Industrial-Process Measurement and Control Equipment. 
Publication 801-1, Part I: General Introduction, which is a 
very brief overview of the problem, notes that the domi- 
nant source of industrial EMI is the walkie-f&e. Publica- 
tion 801-2, Part 2: Electrostatic Discharge Requirenre~rts, 
applies to ESD generated by operators touching industrial 
equipment and ESD occurring between charged objects 
near the susceptible equipment -in both industrial and 
power generating plants. Part 2 establishes a reference test 
procedure and recommends severity levels. The documents 
are available from the International Sales Office of the 
American National Standards Institute (ANSI), 1430 
Broadway, New York, NY 10018, (212) 354-3300. Part 1 
costs $10.00 and Part 2 costs $29.00, plus postage. 
Resources ... NBS has released Standards Activities of Or- * .  . ganrzanons in the United Stares, (SP-681). The directory 
summarizes the work of more than 750 organizations in the 
U.S., including federal and state agencies and more than 
400 private groups. It is available, prepaid, for $13.00 
($16.25 foreign) from the Government Printing Office, 
Washington, DC 20402. Order No. 003-003-02602- 
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6....The January 1985 issue of the IEEE Communications 
Magazine features a number of articles on the standards 
work of the CCITT, IEC, IEEE, IS0  and CEPT, with spe- 
cial reference to the structure and operation of these inter- 
national groups. 

VDTs 
Legislation ... Massachusetts State Senator Gerard 
D'Amico has introduced the first VDT bill of the new year 
in the U.S. The measure, which has not yet been assigned 
a number, requires periodic rest breaks, adjustable furni- 
ture and equipment, glare and noise control and semi- 
annual inspections of computer equipment. Under the hill, 
an employer would be required to provide, upon request, 
non-VDT work for a pregnant operator. If alternative work 
is not available, however, an employer can fay off the 
worker, who then becomes eligible for unemployment in- 
surance. For more information, contact Bany Beman, 
Senator D'Arnico's office, Room 413A, State House, Bos- 
ton, MA 02133, (617) 969-7177 .... In Oregon, Senate Bill 
57 would instruct the director of the state Workers* Corn- 
pensation Department to develop voluntary purchasing and 
usage rules for VDTs as well as an educational program for 
VDT workers. The legislation was introduced by the stand- 
ing Committee on Labor, chaired by Senator Margie Hen- 
driksen, who sponsored Oregon's first VDT bill in 1983. 
The committee was acting on the recommendation of an 
interim labor committee, which held a series of meetings 
in 1984 and issued a report late last year (see MWN, No- 
vember 1984). For copies of the hill and the report, contact 
Ms. Cheyenne Chapman, Committee on Labor, 331 State 
Capitol, Salem, OR 97310, (503) 378-5720 .... A Rhode Is- 
land study commission established last fall held a series of 
public hearings in January. The commission, which in- 
cludes labor, industry and state representatives, as well as 
legislators, is planning to report its recommendations to the 
state assembly in February. 

ETC 
In the News ... The January 14 issue of The New Yorker 
has a short piece on the New York Academy of Sciences' 
Conference on Medical and Biological Effects of Light 
(see MWN, December 1984). The anonymous author fo- 
cuses on the pineal gland .... The February Omni features a 
long aiticle by science writer Kathleen McAulie on "The 
Mind Fields." McAuliife begins by describing her tour of 
Dr. Jose Delgado's lab in Madrid, Spain, and goes on to 
delve into the scientific, medical and political controver- 
sies surrounding electromagnetic radiation from power 
lines, radar, VDTs, etc .... Eric Lerner reviews the potential 
use of pulsed electromagnetic fields (PEMFs) for the 
treatment of osteonecrosis, osteoporosis and other bone 
ailments in the January Esquire. In the same issue, the 
magazine's editors present one of Esquire's Dubious 
Achievement Awards for 1984 to Professor Leonard Taylor 
of the University of Maryland for developing a way of 
shucking oysters with microwaves. 
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RADHAZJEMC SERVICES THE BODYELECTRIC 
RADHAZEMC site surveys, haining, testing and consnlt- 
ing services by highly skilled and experienced professional 
versomel. Write or call for complete brochure. R&B En- 
ierprises, 20 Clipper Road, west Conshohocken, PA 
19428, (215) 825-1960. 

Ger l ig  Laboratories 
Microwave oven technologists providing consultation and 
technical services on all phases of microwave oven design 
and performance. Write for a copy of our Techrrical Back- 
ground and Consulting Rate Sl~eet. 1628 Kansas Avenue, 
Modesto, CA 95351, (209) 521-6549. Telex: 4666681 
GLABS CI. 

VDT Legislative Report 
Get all the state bills in the U.S. with convenient sum- 
maries as soon as they are introduced. For more informa- 
tion, contact VDT News, (212) 725-5254. 

Advertise in Microwave News 
At $200 a year, Microwave News is read from cover to 
cover. Place your message where it will be seen - adver- 
tise in Microwave News. Rates start at $50 for V32 of a 
page, $95 for 1/16 and $175 for V8. To request a rate card, 
call Mark Pisky at (212) 725-5252. 

e The inside story of an orthopedic surgeon's struggle with 
the medical bureaucracy to Fmd a viable alternative to 
drugs as cure-alls. - 
e Fascinating experiments and case stndies that show bow 
bioelechicity and regeneration open new possibilities for 
treating cancer and other diseases. 
e As exciting as The Double Helix. 

THE BODYELECTRIC 
Elecfromagnetism and 
The Foundation ofLije 

By Robert 0 .  Becker, M.D., 
andCarySelden 

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

364pp., $17.95 

Microwave News a t  a Discount 
Back issues of Microwave News are now available at a 
discount. Yon can order all 10 of our 1984 issues for just 
$95 ($100 outside the U.S. and Canada), a savings of more 
than 50 percent. Previous issues (1981-1983) are available 
for $50 per year. Order now. 

MICROWAVE TECHNOLOGY SHORT COURSES 

Course No. 5BBDC 
HAZARDOUS RADIO FREQUENCY ELECTROMAGNETIC 
RADIATION: 
Evaluation. Cantmi. Effects and Standards 
June 3-5.1985, Washington, LC.-$730 

The coLrse examlnes the sources 01 RF e.cct!omagllel c l'e 0s 
the r transmss on and inlcraclton rnecnanlcs, I n n  to oetecl an0 
o~antt fv  l t ~  I elds, and now la  orolccl m~mment  atlo Dcaulc lrom , , 
their efiicts. 
Instructors: Dr. Bernhard E. Keiser and 0 r . 2 0 ~  R.Giaser 

Course No. 2520C 
ELECTROMAGNETIC INTERFERENCE AND CONTROL 
August 559.1985, Washington. D.C.-$920 

This course provides an understandinq of Electromagnetic 
lnterferencc(EM1, and lrieresult#ng ~lectrohagnsl c Conl&l iEMCl 
so.Llrons Tncexlcns un 01 specirdm ,sage. rn ampllt~dc. 
frcq~sncy. an0 ocns ly oi usage a1 ai l rcq~~.nc 0s. IS Inav.nq a ma.or 
mpaclon tncnumoer and severty of EM1 r.lJal.ons A s a r f s ~  I. In? 
EMC i e d is grohlng rapd y. Pan~clpanls will arlalyrc examp e5 01 
i l c l~a t  nterlcrenco sllualoos an0 lneir 5 0  u1;ons. 
Inslruclor: Dr. Bernhard E. Kelser 

ADDITIONALSCHEDULED COURSES INCLUDE. 
112BOC RCCC~I Advances tn NMR Spcclrascopy Ap! 10-12.1985 

for Mmlclnc 
067650 Grounding. Bonding. and Shielding April 15-18.1985 
0249DC Radiowave Pro~aaatian for Mav 13-17.1985 

~omm~nica l ion  $stems Design 
080GDC Mi .tan/ C c m m ~ n  callon S,slsms May 3-24  1985 
1083BM Plannino lc l  an0 Opelallnp a NLC ear .une3-5.1985 

~ a g n e l k  Resonance Imaging Facility 
0893DC High Frequency Spectrum June 10-14,1985 
1080DC Frequency Synthesis June 17-19.1985 
07940C VDT Ergonomics: Man.Machine interlace June 19-21.1985 
10370C Microwave High.Power Tubes and July 22-26,1985 

Transmitiers 

ClPl CODES FOR ADVERTISED COURSES 
M:-Wushinglon. M: BM-Eonan. MarrachussItt SO-San 0icpo.Catilunir 

For further information, 
or a course brochure, conlact 
Shirley Forienro toll free at 
[BW) 424.9773 or 
(202) 6768530. 
Telex: ITT 4992135 

TECHNICAL EDUCATION IS A N  INVESTMENT IN THE FUTURE 
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HIGHLIGHTS 
RF Hot Spots on Cougar Mountain 

Three localized hot spots, exceeding the 1 mW/cm2 one works at the antenna farm full-time, though techni- 
safety limit set by the American National Standards Insti- cians come to maintain the antennas. 
tute (ANSI), have been identified in publicly accessible The EPA report notes that, "Although no measurements 
areas near an antenna farm on Cougar Mountain outside were taken at elevated locations on the towers, there is no 
SeattIe, WA. The maximum "spatially averaged'' reading question that a worker who ascends any of the FM towers 
in a public space was 700 uW/cm2. Radiofrequency (RF) ... will encounter fields that exceed the ANSI radiation pro- 
radiation levels on broadcasters' property were generally tection guide." 
much higher, often exceeding 1 mW/cm2. 

The measurements were made by a team from the Envi- 
ronmental Protection Agency (EPA) and the Federal 
Communications Commission (FCC) last May in response 
to public concerns over the health effects of RF radiation. 

The FCC has asked eight of the ten FM broadcasters 
using the antenna farm to put up fences andlor post warn- 
ing signs in order to correct the problem. The commission, 
which has adopted the ANSI limits as an exposure stan- 
dard, also warned all ten FM broadcasters that their work- 
ers may face radiation health risks. 

Some local residents are disturbed by the EPA-FCC 
findings and believe that the ANSI limits do not provide 
enough protection. "The FCC's use of the ANSI standard 
is forcing us to reside with radiation levels that exceed 
those selected as an occupational limit by the Johns Hop- 
C i s  Lab, an organization that is free from the pressures of 
the communications indusby," Monty Lennox, who lives 
near the antenna farm. told Microwave News. The Johns 

Whole-Body v Partial-Body Exposures 
The spatially averaged RF levels are approximations of 

whole-body exposures. EPA's Richard Tell said in a tele- 
phone interview. Tell, who led the measurement team, 
added that "it is a real issue how to interpret the hot 
spots." 

As Tell's report points out, the localized, perturbed 
fields "are real und cun result in relatively high partial- 
body exposures." None of the existing standards specify 
limits for purtial-body exposures. 

The FCC has raised the problem of occupational expo- 
sures with the broadcasters, but has not specified any cor- 
rective plan, according to William Hassinger of the com- 
mission's Mass Media Bureau. Among the options avail- 
able arc reductions in power, using alternative antennas 
and shutdowns. "Some of the stations may face tough 
choices," Hassinger told Microwave N e w .  

Other findings of the survev: . . - 
Hopkins standard is ten times stricter than ANSI's (see o The measured RF levels were far lower than those pre- 
MWN, December 1984). dicted by EPA models. 

S u ~ e v  Results 0 Vegetation. coniferous trees in prnicular, a~pears  to be a 
According to EPA's report, spatially averaged power de- 

nsities exceeded 200 uW/cm2 in about 5 percent and 100 
uW/cm2 in 11 percent of all locations surveyed in publicly 
accessible areas. Vimally all the measurements exceeded 1 
uW/cm2, a level which EPA has found is the upper range 
of exposure for most Americans. 

A power level of 700 uW/cm2 was measured within 25 
feetLof an FM radio tower. EPA notes that, although this is 
below the ANSI l i t ,  it is well above the 200 uW/cm2 
safety limit adopted or rccor~tmcnded by the lntcmationlil 
Radiation Prot~.ction Associlitlot~ IIRPAJ. the stlitc of Mas- . . 
sachusetts and Multnomah county, OR. 

The highest localized level measured was greater than 
2.35 mW/cm2, near a metal "chinning bar" in a private 
playground. Readings over 2 mW/cm2 and just under 1.7 
mW/cm2 were taken in an unfenced area near a tower 
which supports 3 FM transmitters. 

The highest spatially averaged and maximum localized 
fields inside homes were 23 and 305 uW/cm2, respectively. 
The 305 uW/cm2 reading was for an "unperturbed" field. 
Near a curtain rod in one bedmom the "pemrbed" RF 
field was 352 uWlcm2. 

RF fields inside the broadcasters' properties were 
higher. In one lot with 3 towers supporting 4 FM stations, 
most of the readings were above 1 mW/cm2 and a few ex- 
ceeded 2 mW/cm2. Under normal operating conditions, no 

. - 
goodRF shield. 
0 FM stations are the only significant source of RF radia- 
tion on Cougar Mountain. In addition to the 10 FM anten- 
nas, there are several microwave point-to-point dishes and 
other low-power communication antennas on the 22 towers 
built on the mountain. 
.All the measurements cited in the report were taken 
within ten feet of the ground, and "it is likely that the 
power densities increase as one moves to greater heights." 

Cougar Mountain residents, who are opposing a Seattle 
TV station's proposal to construct a new transmitter (see 
MWN, May 1985), have also reported RF interference 
(RFI). According to the EPA report, "RF levels on vir- 
tually the entire mountaintop exceed the blanketing value" 
set by FCC regulations to protect against RFI. Hassinger 
said in a telephone interview that the commission does not 
plan to require stations to reduce the potential for RFI in 
nearby hokes. 

The EPA report, An Investigation of Radiofrequency 
Radiation Exposure Levels on Cougar Mountain, Is- 
soallah. WA. Mav 6-10. 1985. is available from the FCC's x .  . , 
duplicating contractor, international Transcription Services, 
2100 M St., NW, Washington, DC 20037, (202) 857- - 

Portland Is Next 
,The EPA-FCC team is scheduled to go to Poltland, OR, 
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in May for the next series of broadcast radiation mea- 
surements. There has been much debate about the health 
risks of RF radiation in Portland, and the city's Planning 
Commission recently proposed a 200 uWlcm%afety stan- 
dard for public exposures (see MWN, JulyIAugust and 
NovemberIDecember 1985). 

The FCC had hoped to measure radiation levels at two 
or three sites in 1986, but those plans are now uncertain in 
light of budget cuts forced by the Gramm-Rudman deficit 
reduction act. Travel funds have been slashed and one FCC 
staffer said that even the hip to Portland may no longer be 
possible. 

NIOSH VDT Pregnancy 
Study Plan Rejected by OMB 

The federal study of reproductive risks among video 
display terminal (VDT) users suffered a major setback in 
December when the Office of Management and Budget 
(OMB) rejected the research protocol submitted by the Na- 
tional Institute for Occupational Safety and Health 
(NIOSH). The OMB ruled that the protocol was poorly 
designed and that its results would not stand up to scien- 
tific scrutiny, according to an agency spokesman. 

Dr. Teresa Schnorr, who is leading the NIOSH study, is 
confident that the OMB decision will be overturned. She 
said that she has already comcted several of the problems 
cited by the OMB and plans to appeal the December ruling 
using statements of support from the study's peer review 
panel. "OMB needs to see the other side of the coin, 
which will be the point of the appeal," she told Micro- 
wave News. 

The OMB, which is responsible for fiscal oversight of 
the executive branch of the federal government, broadly 
criticized the NIOSH protocol on the following counts: (1) 
inadequate study population size; (2) incorrect definition of 
the "sampling frame," the statistical method by which the 
study population was selected; (3) poor definitions of 
major variables, and (4) inclusion of unnecessary questions 
in the survey questionnaire. "These deficiencies might 
lead to spurious correlations that might be incorrectly iu- 
terpreted," the OMB concluded, noting, nevertheless, that 
NIOSH had "made a credible case for the conduct of a 
study." The OMB indicated that it would reconsider the 
proposal if NIOSH corrects the problems. 

Bell South Critique 
Bell South, one of two companies set to participate in 

the study, submitted a harsh critique of the protocol to both 
the OMB and NIOSH in late November. Prepared for the 
company by outside consultants, the assessment identified 
five basic flaws in the plan; three of the five are repeated 
in the OMB's evaluation, and the OMB's Edwin Dale ac- 
knowledged that Bell South's report influericed the agen- 
cy's decision. 

The critique was written by Dr. Brian MacMahon, 
chairman of the Department of Epidemiology at Harvard 
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Battelle ELF-Swine Study Out 
As we go to press, the Electric Power Research 

Institute (EPRI) has released the Battelle study on 
the effects of 60 Hz fields on thee  generations of 
miniature swine. The report has been due for some 
time -the actual experimental research was com- 
pleted four years ago. 

Although most of the results indicated no ill ef- 
fects, the study did find an increase in malformations 
and lower body weights among the thiid generation 
fetuses, compared to controls. 

Microwave News will publish an in-depth report 
on the Battelle findings - including the controversy 
over the planned follow-up study - in our next is- 
sue. 

The seven-volume report covers behavior   NO.^), 
exposure system and dosimetry  NO.^), growth, re- 
production and development  NO.^), hematology and 
serum chemistry (NOS), immunology   NO.^), and 
neurology (No.7). and includes a summary volume 
(No.1). The principal investigators were Drs. 
Richard Phillips and Larry Anderson at Battelle 
Pacific Northwest Labs in Richland, WA. Phillips is 
now with the Environmental Protection Agency. 

All seven volumes of the report, Biological Stud- 
ies of Swine Exposed to 60 Hz Electric Fields (EA- 
4318), are available for $197.50. Volumes 1, 5 and 7 
cost $32.50 each; the others a~ $25.00 each. Order 
from Research Reports Center, Box 50490, Palo 
Alto, CA 94303, (415) 965-4081. 

University's School of Public Health in Cambridge, MA, 
and Dr. Sally Zierler of Brown University in Providence, 
RI. Their analysis bluntly asserts that: 

The likelihood that the study as described will achieve its 
stated objectives or satisfy the need [to address public con- 
cern] ... is virtually nil. It is in our view inconceivable that 
the study would yield results that are definitive, un- 
equivocal or credible and, even with the modifications that 
we will propose, such results cannot be assured with this 
study design. 
MacMahon and Zierler cited five "critical flaws" in the 

NIOSH study design: inadequate definitions of pregnancy 
outcomes; excessive data collection; lack of concern for 
recall bias and other types of biases; incomplete medical 
records on pregnancy outcomes, and insufficient popula- 
tion size. They recommended ways to correct many of 
these flaws and suggested addmg a question to the survey 
on the use of ultrasound during pregnancy. In addition, 
they urged that other study designs beconsidered. 

Study History 
NIOSH first announced its intention to study pregnancy 

risks among VDT operators in late 1982 and several times 
has k e n  forced to scale back its research plans, in part 
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HIGHLIGHTS 
because of strong objections by Bell South and AT&T, the 
second company that bas agreed to participate (see MWN, 
November 1982, JulyIAugust 1983, JanuarylFebruary 
1985). The study proposed to OMB would be primarily a 
retrospective survey of approximately 3,000 women, half 
of whom used VDTs regularly. 

The study's repeated setbacks may now come under 
congressional scrutiny, adding to NIOSH's difficulties. 
Microwave News has learned that several influential con- 
gressmen are concerned about the agency's handling of the 
study and are conducting preliminary evaluations that 
could lead to full-scale investigations. 

NOSH documents submitted to the OMB indicate that 
the budget for the proposed study is considerably larger 
than previously reported. The annual cost for the two-year 
project would be approximately $363,000, nearly quad- 
ruple the $100,WO budget agency officials have estimated 
in the past. 

TVIVCR Immunity: 
Progress Report 

Manufacturers are designing greater immunity into their 
televisions and video cassette recorders (TVIVCR) but 
more progress still must be made, according to a report by 
an ad hoc committee set up in 1983 to develop voluntary 
immunity standards for home electronic equipment. 

Among the findings of the committee of industry, gov- 
ernment and amateur radio representatives are: 
0 Most television interference (TVI) complaints continue 
to come from the fmt and other harmonics of citizens band 
(CB) radio transmissions at 27 MHz. Federal Communica- 
tions Commission (FCC) statistics nonethetess show that 
this type of TVI has been slowly decreasing over the last 
three years. 
0 Studies sponsored by the Elecbonic Indushies Associa- 
tion (EIA) indicate that TVNCR immunity varies consid- 
erably with frequency and among manufacturers. The most 
susceptible frequency is, as expected, the intermediate fre- 
quency (IF) at about 43 MHz. (The IF is the frequency to 
which RF signals are converted by the receiver during 
amplification.) 

Immunity is being designed into newer TVNCR models, 
achieving protection at a lower cost. Shielded antennas are 
being used more and more. 

Into the Antenna & the Chassis 
The ad hoc committee addressed two types of TVI: (I) 

coupled into the antenna and (2) coupled directly into the 
chassis. In response to the committee's concerns, the EIA 
developed voluntary standards to guard against both types 
of interference (see MWN, JanuarylFebruary 1985), but 
the EIA limits have failed to win the suppart of the Ameri- 
can Radio Relay League (ARRL). 

With respect to TVI coupled into the antenna, the EIA 
guidelines are designed to protect against four-watt CB 

transmissions. The ARRL prefers guidelines 20 dB 
stronger to protect against amateur radio and higher power 
(illegal) CB radio signals. Manufacturers counter that the 
EIA immunity levels are the highest now achievable. 

All TVIVCR manufacturen will be expected to meet the 
ElA standard, and the trade group wilt survey compliance 
during 1986. According to the committee report, if the 
immunity limit is met but the number of consumer com- 
plaints does not decrease, a more stringent standard 
"should be considered. " 

Manufacturers favor a 1 Vim immunity level against di- 
rect radiation in the AM, amateur and CB radio bands, and 
a 0.3 Vlm level at other frequencies. The ad hoc commit- 
tee believes that these guidelines should be adequate for 
CB but may not be strong enough for amateur radio signals 
and suggests that "additional protection may be neces- 

Protection Distances 
The committee estimated the distance between a given 

source of radiation and a TVIVCR beyond which no 
significant TVI occurs. For a four-watt CB radio, the "pro- 
tection distance" for TVI coupled into the antenna is about 
100 feet. CB harmonics can cause co-channel TVI within a 
mile. The separation distance for an amateur radio trans- 
mitter operating at 1,500 watts is approximately 2,000 feet, 
but this shrinks to about 700 feet if the power output is 
lowered to 150 watts. 

For TVI coupled into the chassis, the protection dis- 
tances can be quite large: up to 3.8 miles from 500-watt 
(40-46 MHz) pagers and 1.5 miles from an AM radio 
transmitter. 

The models are still rough and the committee notes that 
they must be verified. In a telephone interview, committee 
Chahman Donald Heirman said that testing the models will 
be one of the committee's next major efforts. 

Recommendations 
The ad hoc committee recommends that: 
0 Not all TVIVCR manufacturers are participating in using 
the EL4 voluntary standards. It is suggested that CEGIEIA 
[EIA's Consumer Electmnics Group] take the necessary 
steps to ensure that all TVIVCR manufacturers marketing 
in the United States assess their immunity profile and st- 
rive to introduce greater immunity into their products as 
warranted. 
0 One of the measures for monitoring TVIVCR complaints 
is the FCC Field Operation Bureau unconfmed complaint 
data. The committee feels that additional work is needed to 
further identify the nature of the complaints to properly 
assess whether confirmed complaints are increasing or de- 
creasing. 
0 Since this report provides a significant description of the 
activity of the voluntary standards work in alleviating the 
need for regulations, the widest appropriate distribution is 
suggested. 
0 The ad hoc committee should be convened to a perma- 
nent standing committee of ANS C63 so that continual 
monitoring of the progress of TVIVCR immunity can be 

' assured. 
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The ad hoc committee was set up by the American Na- 
tional Standards Committee C63 on Electromagnetic Com- 
patibility following the enactment of the Communications 
Act Amendments of 1982, which ordered that home elec- 
tmnic equipment be better protected against electromagne- 
tic interference (see MWN, September and October 1982). 
The committee is seeking to develop voluntary standards to 
forestall mandatory FCC limits. 

According to Heirman, this initial report will be fol- 
lowed by others, and the group will continue to meet on an 
approximately bimonthly schedule. 

The members of the ad boc committee are: Donald 
Heirman, AT&T Information Systems (chairman); Fred 
Huber, Jr., IEEE (secretary); Hector Davis, FCC; Harold 
Gauper, Jr., retired from GE; Frank Rose, FCC; Dr. Ralph 
Showers, University of Pennsylvania; Eb Tigley, E m ,  
Hugh Tbmbull, A m ,  and Dan Yates, formerly with the 
FCC - 

Those interested in obtaining a copy of Irlitial Report: 
Immuniiy of Home Entertainment Devices (TVIVCR), De- 
cember 1985 should contact Fred Huber, Jr., IEEE Stan- 
dards Office, 345 East 47th Street, New York, NY 10017, 
(212) 705-7960. 

Air Force Recommends 50 Vlm 
Safety Level for VLF from GWEN 

The U.S. Air Force has set a 50 Vlm guideline for gen- 
eral population exposures to very low frequency (VLF) 
radiation. The limit is cited in a generic environmental im- 
pact statement (EIS) for the Aii Force's Ground Wave 
Emergency Network (GWEN) communication system, 
which will operate at 150-175 kHz. 

The 50 Vlm standard was recommended by John Mitch- 
ell, chief of the Radiation Physics Branch at the School of 
Aerospace Medicine at Brooks Air Force Base in Texas. In 
a telephone interview with Microwave News, Mitchell said 
that the 50 Vlm level is "very conservative," but that 
since GWEN is a very low power system there will be no 
problem meeting it. 

Mitchell said that the 50 Vlm exposure level is only in- 
tended to apply to GWEN transmitter sites and that expo- 
sure standards for other Aiu Force systems will have to be 
looked at on a case-by-case basis. 

The Aii Force standard for VLF occupational exposures 
is 100 mWlcm2, the far field equivalent of 614 Vlm. In a 
September 25,1984 letter to the Air Force's Electronic Sys- 
tems Division, Mitchell states that be recommended a 50 
Vlm guideline based on "new research data currently 
being generated under Aiu Force contracts," referring to 
results from the Universities of Utah and Washington that 
show increased risks of shocks and bums from VLF radia- 
tion (see MWN, JulylAugust 1985). 

The 50 Vlm l i t  is stricter than all other Western stan- 
dards: the American National Standards Institute's (ANSI) 
limits are also based on 100 mWlcm2, though they apply to 
both workers and the general public (they only cover fre- 

quencies down to 300 kHz). The International Radiation 
Protection Association (IRPA) has recommended a stan- 
dard of 194 V/m for occupational exposures and 87 Vlm 
for the general public for frequencies from 100 kHz to 1 
MHz. On the other hand, the Soviet standard for 30-300 
kHz is 25 Vlm. 

When it is completed in 1989, the $700 million GWEN 
communication svstem will consist of UD to 125 VLF relav 
nodes across the'continental U.S. and'a total of 400 re- 
ceive and transmit stations. The network is intended to 
provide reliable communications after a nuclear attack and 
is designed to survive the effects of electromagnetic pulse 
(EMP) radiation. In addition, it operates at a frequency 
low enough to be unaffected by ionospheric disturbances. 

According to computer modeling studies rnn by the Air 
Force, the 50 Vlm limit would be met at between 105 and 
151 feet from the antenna. Each GWEN antenna will sit on 
about 12 acres of cleared, level land. 

Environmentalists and disarmament groups oppose the 
GWEN system. Peter Shelley, an attorney with the Boston, 
MA, Conservation Law Foundation (CLF), said in a tele- 
phone interview that the group may file suits to block con- 
shuction at several GWEN sites once they are selected. 

The Air Force has decided that the GWEN system will 
cause too little disruption to warrant preparing a full envi- 
ronmental impact statement (see the Air Force's September 
6 Federal Register notice, 50 FR 36464). 

A copy of the Generic Environmental Assessnlent for 
the Ground Wave Emergency Network (GWEN), April 
1985, is available from the Office of Public Affairs, Elec- 
tronic Systems Division, Hanscom Aiu Force Base, MA 
01731. 

Mass. Adopts Sweeping RFIMW 
Worker Rules; NJ Proposal Due 

The Massachusetts Department of Labor and Industries 
bas adopted the most comprehensive regulations in the 
U.S. to protect workers from radiofrequency and micro- 
wave (RFIMW) radiation. The state exposure l i i t s  are 
based on those developed by the American National Stan- 
dards Institute (ANSI). 

Under the rules, which became effective on December 
23, all employers installing new sources of RFIMW radia- 
tion must notify the state before turning them on. Owners 
of existing sources have a year to submit data to the De- 
partment of Labor and Industries. Among the sources cov- 
ered are radio, television and radar stations with an input 
power of greater than 100 watts, R F  sealers and heaters, 
industrial microwave ovens, and diathermy and hyper- 
thermia equipment. 

The other key elements of the state standard are: 
e The prohibition of RF shocks and bums even in cases 
where the exposure standards are not exceeded; 
e The designation of an "RF Safety Officer" by each em- 
ployer using radiation equipment; 
.The extension of the standard down to 10 kHz even 

MICRO WAVE NEWS Jn,~uarylFebrunry I986 



HIGHLIGHTS 
though the ANSI guidelines cut off at 300 kHz; 
*Annual surveys by all employers to check that radiation 
levels do not exceed the exposure limits - new equipment 
must be surveyed when it is installed; records must be kept 
for at least thirty years. 

All facilities maintained by the federal government are 
exempt from the rules, as are amateur radio stations that 
are licensed by the Federal Communications Commission 
and band-held portable and mobile radios with an input 
power of fewer than seven watts. 

Variances are allowed under certain conditions, but 
worker exposures must never exceed ten times the ANSI 
values in such cases. 

Broadcasters Win Delay 
Radio and television broadcasters have asked for and 

bave been granted a waiver from the rules until April 1. 
According to Frank Archibald of the department's Division 
of Occupational Hygiene, the broadcasters sought the 
delay in order to train safety officers, to buy the necessary 
radiation measuring equipment and to set up record- 
keeping procedures. 

In 1983, Massachusetts became the Fist state to set an 
exposure standard for the general public: a level five times 
more shingent than ANSI's (see M W N ,  September 1983). 

For more information, contact Frank Archibald, Divi- 
sion of Occupational Hygiene, Massachusetts Department 

of Labor and Industries, 1001 Watertown St., West New- 
ton, MA 02165, (617) 727-3982. 

New Jersey Proposal Planned 
The New Jersey Bureau of Radiation Protection will 

soon propose adopting the ANSI guidelines as the state's 
occupational standard. The state has already adopted the 
ANSI limits for exposures of the general public (see 
M W N ,  April 1984), and the forthcoming proposal will 
simply expand those covered to include workers. The New 
Jersey rule does not contain any of the reporting and sur- 
veying requirements specified by the Massachusetts regula- 
tions. 

A public hearing on the new rules will be scheduled 
soon, according to Debbie Wenke, the supervisor of non- 
ionizing radiation programs at the bureau. 

The proposal was developed by the Committee on Non- 
Ionizing Radiation of the New Jersey Commission on 
Radiation Protection. The committee is chaired by Dr. 
Fred Sterzer of RCA. In a telephone interview, Sterzer said 
that he and other members of the committee would prefer 
national RFIMW radiation standards for occupational and 
public exposures and only agreed to a state standard when 
the federal government failed to act. 

For more information, contact Debbie Wenke, NJ 
Bureau of Radiation Protection, 380 Scotch Rd., Trenton, 
NJ 08628, (609) 292-5891. 

Joe Towne Dies 
Joe Towne, founder and president of the Radar concern, and he began warning people about the 

Victims Network, died on April 8, 1985 in Sac- dangers of microwaves and helping those who bad 
ramento, CA, at the age of 66. Towne had been ill been overexposed. 
for many years - he suffered his last stroke in Janu- In 1976, a small group of men, all of whom bad 
ary 1985 and was in a coma until his death. serious medical problems, met in Framingham, MA, 

From 1957 until retiring in 1966, Towne was an and formed the Radar Victims Network; Towne was 
Aii Force radar technician aboard an EC-121 Constel- named president. They agreed that they would direct 
lation, flying out of McClellan Air Force Base in their energies "toward the goal of securing an 
Sacramento. Towne developed cataracts, heart ail- epidemiological study of microwave injury" and "to 
ments and a host of other ills. After much legal try and interest the medical profession in the diagno- 
wrangling, the VA awarded him a 100 percent dis- sis and treatment of microwave injury." 
ability. Although these goals were never really attained, 

In 1969, Towne sued a number of the electronics the network grew until, at its height, it bad more 
companies - GE, Litton, Lockheed, Raytheon and than 150 members. For the rest of his life, Towne 
RCA - that designed and built the EC-121s. Some served as a clearinghouse for others who thought that 
offered to settle out of court on the condition that he they had suffered ill effects from microwave radia- 
not divulge the details of the case. Towne refused. tion, helping them prepare their VA claims and pro- 
Eventually he accepted a $55,000 settlement, but he viding them with moral support. 
never shied away from an opportunity to tell people With Towne gone, the network is largely inactive. 
about the money he had received. A number of the original organizers have died and 

There were many other EC-121 radar technicians many others are too sick to do the work. In fact, it 
living near McClellan and, after an informal survey, took months for word to filter from one member to 
Towne found that an unusually high percentage had another that Joe had died. 
cataracts at an early age. His discovery fueled his 
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NCR P Takes On Non-Ionizing Radiation 
The National Council on Radiation Pmtection and Mea- been set for completing its report. The members of the 

surements (NCRP), long known for its studies on ionizing committee are: Drs. John Baum, John deLorge, Karl U- 
radiation, is increasing its activities on non-ionizing radia- linger, Charlotte Silverman and Tom Tenforde. Dr. Tom 
tion. According to NCRP Executive Director Roger Ney, Budiuger is an advisor to the committee on issues related 
the move follows a decision by the council's board of di- to nuclear magnetic resonance imaging. Dr. Tom Koval is 
rectors that non-ionizing radiation bas become a timely theNCRPstafferworking withSC67. 
subject in need of greater attention. e S d i 8 :  Practical Guidance on the Evaluation of 

Professor Herman Schwan of the University of Penns~l- Human Exposures to Radiofrequency Radiation. SC78 
vania in Philadelphia has been invited to present the Taylor was set up in 1983 under the chairmanship of Richard Tell 
Lecture at the NCRP's annual meeting at 5 p.m. on April 2 of the Environmental Protection Agency @PA) to develop 
at the National Academy of Sciences auditorium in Wash- simple guidelines for measuring electmmagnetic fields in 
ington, DC. The title of his talk is "Non-Ionizing Radia- the 10 kHz to 100 GHz frequency range (see MWN,  April 
tion Bioeffects: Cellular Propenies and Interactions." 1984). According to Tell, a 237-page draft report has been 

Invited papers on extremely low frequency (ELF), prepared and is now being revised. He plans to submit a 
radiofrequency and microwave (RFIMW) radiation and ul- final draft for NCRP review this spring. The other mem- 
trasound, as well as briefings on ongoing NCRP studies, bers of the committee are: Howard Bassen, Jules Cohen, 
will be featured at the April 2-3 meeting. Ampng the pre- Dr. David Conover, Dr. Carl Dumey and Ron Petersen. 
sentations, Dr. Ross Adey will address "Electromagnetic Dr. Tom Koval is the NCRP staffer assigned to the project. 
Fields, Cell Membrane Amplification and Cancer Promo- . ~ ~ 7 9 :  ~ ~ t ~ ~ ~ ~ l ~  L,,W F~~~~~~~~ ~ l ~ t ~ i ~  and M ~ ~ -  
tion. " Ongoing Studies netic Fields. SC79 was set up under a $150,000 contract 

from the EPA in 1983 (see MWN,  December 1983). Ac- 
Four NCRP scientific committees (SC) are preparing re- cording t~ Chairman Dr. Adey of the VA Hos- 

pons on the bioeffects and measurement of electramagne- pital in bma ~ i ~ d ~ ,  CA, a draft report should be for- 
tic radiation: warded to the NCRP by the end of 1986. The other mem- 
o SC53: Biological Effects and Exposure Criteria for bers of the committee are: Drs. Carl Blackman, David 
Radiofrequency Electromagnetic Radiation. This com- Carpenter, Charles Ehret, William Feero, Richard Lovely, 
mittee, chaired by Professor Bill Guy of the University of Genevieve Matanoski, Martin Misakian and Richard Phil- 
Washington in Seattle, has been at work since 1977. Ac- lips. Maletskos is the NCRP staff officer for the study. 
cording to Dr. Constantine Maletskos, the staff officer for 
the committee, the report is now at the printer and an index VDTs 
is in preparation. Maletskos is hopeful that the long- In the latter half of 1985, the NCRP set up an ad hoc 
awaited report will be ready for distribution at the April g,up to look into the question of video display 
meeting. (VDTs), under the chairmanship of Dr. George Wilkening 

The includes a review of the RF/MW biOeffects of AT&T Bell Labs. The other members of the VDT group 
literature and recommends exposure standards. In the years are D ~ ~ .  ~d ~l~~~ and  ill G ~ ~ ,   din^ to NCRP-~ 
in which the report has undergone extensive reviews, word ~ ~ ~ a l ,  the ad hot group has no plans to issue a report, but 
has circulated that the committee has recommended an ex- may issue a statement if it deems one necessary. w i e n i n g  
posure limit of 200 uW/cm2 for the general population at will discuss the group-s work at the meeting, 
the most strictly regulated frequencies. Some sources have 
reported that the Guy group wavered between a 100 and a Completed Studies 
200 uW/cmZ standard before deciding On the higher limit T,, NCRP studies on non-ionizing rndiation have al- 
to reduce the economic impact on the broadcasting indus- ready been published: 
try. Maletskos declined to discuss the conciusions of the Report No.67: Radiofrequency Electromagnetic report prior to its publication. Fields: Properties, Quantities and Units, Biophysical In addition to Guy, the other members of the committee Interaction and was issued in 1981. It 
are: Drs. Ross Adey. Edward Alpen. Stephen Cleary, Don was by a chaired by Bell 
Justesen, Mary Ellen O'Connor and Richard Phillips. The kening (see MWN,  October 1981), Price: $13.W, advisors to the committee are: Drs. Eleanor Adair, Ed 
Hunt, Sol Michaelson, Harvey Ragan and Charlotte Sil- e Report No.74: Biological Effects of Ultrasound: 
verman. The consultants to the committee are: Drs. C.K. Mechanisms and Clinical Implications was issued in 
Chou, Justus Lehmann, Richard Lovely, Jan Stolwijk and 1983. It was prepared by a committee chaired by Dr. Wes- 
W.A.G. Voss. ley Nyborg of the University of Vermont in Burlington. 
* SC67: Biological Effects of Magnetic Fields. This Price: $16.00. 
committee has been at work for more than five years under These reports can be ordered from NCRP Publications, 
the chairmanship of Dr. Dennis Mahlum of the Battelle Suite 1016, 7910 Woodmont Ave., Bethesda, MD 20814, 
Pacific Northwest Labs in Richland, WA. No date has (301) '637-2652. The prices include postage and handling. 
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FROM THE FIELD 
RF Exposures: FCC's Adviso 

Reprirrred below are excerpts from rlre Federal Communica- 
rions Commissiort's (FCC) Further Guidance for Broadcasters 
Regarding Radiofrequency [W Radiation and the Environment, 
which was released on Janrtary 28. The commission previously 
had issued a technical bullerin, Evaluating Compliance with 
FCC-Specified Guidelines for Human Exposure to RF Radiation 
(Ofice of Science and Technology (OSTJ Bullefir~ No.65). This 
Further Guidance gives broadcasrers general ir~srrrrcrions for 
compliance wirh rlte comn~ission's rules on human exposures ro 
RF radiarior~ under rl~e Narional Envirorzmental Policy Acr (see 
MWN, Aprilar1dSeprernherlOcrober1985). 

... As of January 1, 1986, all applications for new facilities, 
modifications to existing facilities and renewals must contain 
either a specific indication that the RF radiation of the particular 
facility or operation will not have a significant envimnmental im- 
pact or an environmental assessment which will serve as the basis 
for further Commission action.. .. 

Most broadcasting facilities produce high RF radiation levels at 
one or more locations near their antennas. That, in itself, does 
not mean that the facilities significantly affect the quality of the 
human envimnment. Each situation must be examined separately 
to decide whether humans are or could be exposed to high RF 
radiation. Paragraph 37 of the Report and Order [SO FR 11151, 
March 20, 19851 points out that accessibility is a key factor in 
making such a determination. As a general principle, if areas of 
high RF radiation levels are publicly marked and if access to such 
areas is impeded or highly improbable (remoteness and natural 
barriers may be pertinent) then it may be presumed that the facili- 
ties producing the RF mdiation do rror significantly affect the 
quality of the human environment and do not require the filing of 
an environmental assessment. 

Because we wish to avoid burdening applicants with unneces- 
sary work, expenses and administrative filings, we offer the fol- 
lowing guidance as to how we will view typical situations. The 
term "high RF level" means an intensity of R F  radiation, 
whether from single or multiple sources, which exceeds the ANSI 
guidelines. 

Situations 
(A) High RF levels are pmduced at one or more locations above 
ground level on an applicant's tower: 

If the tower is marked by appropriate waming signs, the 
applicant may assume that there is no significant effect on 
the human environment with regard to exposure of the 
general public. 

(B) High RF levels are produced at ground level in a remote area 
not likely to be visited by the public: 

If the area of concern is marked by appropriate waming 
signs, an applicant may assume that there is no significant 
effect on the human envimnment with regard to exposure 
of the general public. It is recommended that fences also 
be used where feasible. 

(C) High RF levels are pmduced at ground level in an area which 
could reasonably be expected to be used by the public (including 
trespassers): 

If the area of concem is fenced and marked by appropriate 
Warning signs, an applicant can assume that there is no 
significant effect on the human environment with regard to 
exposure of the ,general public. 

(D) High RF levels are produced at ground level in an area which 

Iry Guidance to Broadcasters 
is used or is likely to be used by people and to which the appli- 
cant cannot or does not reshict access: 

The applicant must submit an environmental assessment. 
This situation may require a modification of the facilities 
to reduce exposure o r  could lead to a denial of the applica- 
tion. 

(E) High RF levels are produced in occupied structures, on bal- 
conies or on moftops used for recreational or commercial pur- 
poses: 

The applicant must submit an environmental assessment. 
The circumstances may require a modification of the 
broadcasting facility to reduce exposure or could lead to a 
denial of the application. 

(F) High RF levels are produced in offices, studios, workshops, 
parking lots or other areas used regularly by station employees: 

The applicant must submit an environmental assessment. 
The circumstances may require a modification of the facili- 
ties to reduce exposure or the application may be denied. 
This situation is essentially the same as (E). We have in- 
cluded it to emphasize the point that station employees as 
well as the general public must be pmtected from high RF 
levels. Legal releases signed by employees willing to ac- 
cept high exposure levels are not acceptable and may not 
be used in lieu of corrective measures. 

(G) High RF levels are produced in areas where intermittent 
maintenance and repair work must be pe~fonned by station em- 
ployees or others: 

ANSI guidelines also apply to workers engaged in mainte- 
nance and repair. As long as these workers will be pro- 
tected from exposure to levels exceeding ANSI guidelines, 
no environmental assessment is needed. Unless requested 
by the Commission, information about the manner in 
which such activities are pmtected need not be filed. If 
protection is not to be provided, the applicant must submit 
an environmental assessment. The circumstances may re- 
quire corrective action to reduce exposure or the applica- 
tion may be denied. Legal releases signed by workers will- 
ing to accept high exposure levels are not acceptable ana 
may not be used in lieu of corrective measures. 

The foregoing also applies to high RF levels created in whole 
or in p a t  by reradiation. 

A convenient rule to apply to all situations involving RF radia- 
tion is the following: 

(1) Do not create high RF levels where people are or could 
reasonably be expected to be present and 
( 2 )  Prevent people from entering areas in which high RF 
levels are necessarily present. 

Fencing and waming signs may be sufficient in many cases to 
protect the general public. Unusual circumstances, the presence 
of multiple sources of radiation and operational needs will require 
more elaborate measures. 

Intermittent reductions in power, increased antenna heights, 
modified antenna radiation patterns, site changes or some combi- 
nation of these may be necessary, depending on the particular 
situation. 

For further discussion see Office of Science and Technology 
Bulletin No.65, Evaluaririg Conrplionce with FCC-Sprc~j?rd 
Guidelines for Human Exponrre ro Radiofrequertcy Radiation. 
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October 1985. Copies of this bulletin may be ordered from the For funher information regarding this Notice applicants should 
National Technical Information Service, [Springfield. VA 221611, contact the AM Branch, FM Branch, TV Branch or LPTVI 
(800) 336-4700, Order No.PB 86-127081 [$11.951. Translator Branch, as appropriate. 

ANS C95 on ELF E 
A r  a meering held in July 1984, the American National Sratl- 

dards (ANS) Cornnlitree C95 on Non-Ionizing Radiarion Hazards 
asked Dr. Richard Phillips of the Environmer~tal Protection 
Agency (EPA) in Research Triangle Park, NC, ro set up an ad 
hoc cornrnirree to consider the merits of an exposure sta~idard for 
errrernely low frequency (ELF) radiation (see MWN, Ocrober 
1984). Reprinted belo~v is Phillips's report, sent to Professor 
Saul Rosenrhol, chairman of C95, on June 14, 1985. Smnding 
Subcomrnirree C95.IV addresses "Safety Levels andlor Toler- 
ances with Respect roPersonne1." 

Dear Professor Rosenthal: 
At the ANS C95.IV meeting held at the Omni Hotel in At- 

lanta, GA, on July 15, 1984, you requested I form and head up an 
Ad Hoc Committee to investigate the feasibility of expanding the 
frequency range of ANS C95.IV to include ELF electromagnetic 
radiation: of panicular interest was 60 Hz electric and magnetic 
fields from power generation and distribution systems. It is my 
understanding that this Ad Hoc Committee was formed in re- 
sponse to a request by Dr. Charles. L. Wagner, President of the 
IEEE Power Engineering Society (PES). 

In response to your charge, I formed a committee consisting of 
four scientists with extensive knowledge in the subject area: Dr. 
William Wisecnp, Aerospace Corporation, quality assurance 
monitor of W E ,  New York and EPRI projecls dealing with the 
biological effects of 60 Hz electric and magnetic fields; Dr. H.B. 
Graves, Pennsylvania State University, a scientist who has been 
active in investigating the biological effects of 60 Hz electric 
fields since the early 1970s; Dr. William Feero, private consul- 
tant, a member of the IEEWPES and founder of the DOE re- 
search program on the biological effects of 60 Hz electric and 
magnetic fields; and Dr. Jack Lee, Bonneville Power Adminisba- 
tion, who heads up the BPA research program on the environ- 
mental impact of power transmission lines. 

Primary sources of biological information for our assessment 
came fmm peer-reviewed published papers in the literature, tech- 
nical reports and four recent critical reviews in the literature: 
1.Environmenral Healrh Crirerin 35: Exrremely Low Frequency 
(ELF) Fields, World Health Organization, 1984. 
2.Tl1e Healrh and Safety Effects of High Voltage Trarlsmission 
Lines, Report of a Joint Subcommittee, Senate Document No.11, 
Commonwealth of Virginia, Richmond. VA. 1985. 
3.Biological and Hurnan Healrh Effects of Extremely Low Fre- 
querrcy Elecrrornagnefic Fields: Post-1977 Lirerarure Review. 
American Institute of Biological Sciences, Arlington, VA, March 
1985. 
4Biological Effecrs of 60 Hz Power Transmission Lines. A Re- 
port of the Florida Electric and Magnetic Field Science Advisory 
Commission, Florida Electric Power Coordination Group, 
Tampa, FL, March 1985. 

The information contained in these four critical reviews repre- 
sents the views of the majority of scientists who are active in this 
area of research, and decision makers who are concerned with the 
impact of ELF electmmagnetic fields on the environment and life 
f o m ,  particularly hnman beings .... 

In geneml, the conclusion of these reviews is that there is no 

Yxposure Standards 
reliable and documented evidence that exposure to ELF electric 
and magnetic fields of the range encountered in the vicinity of 
ELF radiation sources (i.e., 50160 Hz msmission lines, ELF 
communication systems) causes significant or adverse biological 
reactions in human beings. However, a number of caveats are 
stated with these conclusions: 
1. Exposure to electric andlor magnetic fields in the ELF can 
cause a variety of effects at any of several levels of biological 
organization in animals and in vitm systems, but interpretation of 
these data and extrapolation to human beings is not possible at 
this time. 
2. Results from clinical, monality and epidemiological studies 
are inconsistent and inconclusive, but call attention to the need 
for well conducted studies on the cancer incidence and exposure 
to low-level magnetic fields. 
3. Additional resenrch is needed before data derived from lalm~a- 
tory studies on animals can be extrapolated to potential effects on 
human beings. 

Major issues of concern are the reported correlations between 
ELF radiation and cancer (mortality and epidemiological studies), 
alterations in fetal development, disruption of normal circadian 
rhythmicity, alteration in neural function, and cellularlmembmne 
effects with low-level exposures at windows in frequency and 
amplitude. 

The question as to whether or not sufficient information eusts 
to require and establish a safe exposure guideline is debatable. 
Debates on this issue to date have been occuning among scien- 
tists, and within legal proceedings dealing with rights-of-ways for 
high voltage msmission lines. No vehicle has been established 
to date for a gathering of interested and impacted individuals and 
groups to discuss, debate and hopefully resolve the issue concern- 
ing the safety aspects of ELF radiation. It is our opinion that 
ANS C95.IV might be the appropriate vehicle. There is a need 
for scientists, regulators, producers, users and the general public 
to discuss the issue in an open forum such as ANS C95.IV. Major 
issues that need to be discussed are: 
1. What is our current state of knowledge? 
2. Is there a risk associated with exposure to ELF radiation? If 
so, at what level and duration of exposure? 
3. Are safe exposure guidelines needed? 
4. Is there sufficient information to establish safe exposure guide- 
lines? 
5. What will be the impact of an exposure guideline on energy 
production, distribution and costs? 
6. Ifariskexists, is it greaterthan thebenefits? 
7.Can a consensus be reached among concerned parties? 

Whether or not ANS C95.IV should take on the responsibility 
and lead role on this issue needs to be discussed at the ANSI 
meeting in June in San Francisco. It should be noted that action is 
being taken by regulators in several states, and NCRP bas formed 
a committee to address this issue. To date EPA has not been au- 
thorized to produce an exposure guideline for ELF radiation, but 
has initiated resenrch on biological effects of ELF radiation. 

Sincerely yours, 
Richard D. Phillips 
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UPDATES 
BIOLOGICAL EFFECTS 

PEMFs Stimulate M o r  Cells ... Pulsed electromagnetic 
fields (PEMFs) can promote the growth of embryonal car- 
cinoma (EC) cells and inhibit their differentiation, accord- 
ing to a repon from Kagoshima University in Japan. Dr. 
Takuya Akamine and coworkers exposed the EC cells for 
84 hours to rectangular-shaped pulses with a width of 130 
microseconds and a frequency of 100 Hz. The field was 
either I gauss and 5 V/m or 10 gauss and 53 Vlm; both 
levels caused significant changes. The researchers do not 
know the mechanism by which the PEMFs inhibit cell dif- 
ferentiation - whether it is the magnetic field itself or the 
induced current. They note that their results suggest that 
the PEMFs may be interfering with the later stages of cell 
differentiation and that the inhibitory effect is consistent 
with the Delgado-Leal papers on the action of PEMFs on 
chick embryos. The authors wain that the "application of 
PEMF[s] in the treatment of malignant tumors should be 
performed with the greatest caution." Their paper appears 
in the August issue of the Jor~rnal of Cellular Physiology, 
pp.247-254. 
W - A  and DNA ... Near-ultraviolet (UV), or UV-A, radia- 
tion (320-420 nm), long believed to be benign, may affect 
DNA in ways that "could have far-reaching, harmful ef- 
fects on cells,'' according to Drs. Meyrick Peak and Jen- 
nifer Peak of the Argonne National Laboratory (ANL) in 
A r g O ~ e ,  IL. The Peaks have found that UV-A can cause 
single-strand breaks (breaking the backbone of the DNA 
molecule) and DNA-to-protein crosslinks (creating a strong 
covalent bond between them). In a discussion of their find- 
ings in the autumn 1985 Logos, an in-house ANL publica- 
tion, they hypothesize that UV-A "starts chains of chemi- 
cal reactions that somehow trap and pass on energy in a 
form that allows a portion of it, through random diffusion 
and decay, to damage DNA." One possible pathway is 
through "sensitizing" molecules l i e  porphyrins (which 
are parts of hemoglobin and chlorophyll) that absorb the 
radiation and transfer it to molecular oxygen, exciting it to 
electronically reactive forms which migrate through the 
cell before decaying. If the excited species come near 
DNA when they decay, the energy released can cause 
breaks and crosslinks. The Peaks suspect that, because liv- 
ing cells have been exposed to UV-A for millions of years, 
mechanisms have evolved to offset its effects. Logos is 
available from the Office of Public Affairs, ANL, 9700 S. 
Cass Ave., Argonne, IL 60439. 
Club Med Dermatitis ... First there were supermarket 
workers who developed rashes after touchimg fruits and 
vegetables, and then school children who used limes in art 
class developed a similar condition (see MWN, March and 
SeptembedOctober 1985). Now comes the latest example 
of photodermatitis: "Club Med Dermatitis." Writing in the 
January 30 New England Journal of Medicine, Dr. Wain 
White of the New York University Medical Center in New 
York City tells of a tender rash on both thighs of a patient 
who had just returned from a Caribbean vacation. White 
attributed the rash to a Club Med "drinking game, during 

which participants would balance and roll limes up and 
down their laps and closed thighs." The limes probably 
secreted furocoumnrins, which were then activated by sun- 
light. 

COMPATIBILITY 8 INTERFERENCE 
Power Transients Software ... The Electric Power Re- 
search institute (EPRI) has published the Electromagnetic 
Transients Progran~ (EMTP) Prin~er, a manual for users of 
the EMTP software program, developed by the Bouneville 
Power Administration and several other utility and aca- 
demic groups over the last 15 years to help utilities run 
inexpensive in-house analyses of high-speed power system 
transients. The software is complex and difficult to learn 
- hence the need for a tutorial. The EPRI primer, pre- 
pared by S.E Mauser and T.E. McDermott of Westin- 
ghouse's Advanced Systems Technology Division in 
Pittsburgh, PA, is written for etecnical engineers and as- 
sumes a working knowledge of both transients and com- 
puter simulation. It includes eleven detailed cases as teach- 
ing examples. The primer is only one of a number of EPRI 
initiatives now undenvay to improve the EMTI? These in- 
clude a revised version of the program itself, a workbook 
for new users and a users group botline. The primer, Re- 
port No. EL-4202, is available for $40.00 from the Re- 
search Reports Center, PO Box 50490, Palo Alto, CA 
94303, (415) 965-4081. 
EIectroexplosives ... Tbe Applied Physics Lab at the 
Franklin Research Center in Philadelphia is a focal point 
for the study of explosive devices and their associated elec- 
trostatic and electromagnetic hazards. The center offers 
training courses, publishes a newsletter and organizes a 
symposium every two-and-a-half years. The Elecrroexplo- 
sives Devices Troining Course: "Hands On" Applications 
will be offered May 13-15 and October 14-16 and costs 
$475. A week-long course, the Joseph McLain Memorial 
Semi~~ar on Explosives and Pyroteclmics, which is very 
similar to the shorter course but offers more emphasis on 
chemistry, will be given August 18-22 and costs $650. 
Both courses will be held in Philadelphia. The four-page 
newsletter, explosives and pyrotechnics, is published 
monthly and is available by subscription for $40 a year. 
The 13th Symposium on Explosives and Pyrotechnics will 
be held at the Hyatt on Hiton Head Island, SC, December 
2-4. For more information, contact Ramie Thompson, 
Applied Physics Lab, IFrilnkli Research Center, Philadel- 
phia, PA 19103, (215) 448-1555. 

COMPUTERS 
PC Aides ... Computer programs are now available for 
analyzing radar patterns, designing antennas and planning 
point-to-point microwave transmission lines on IBM and 
IBM-compatible personal computers (PCs). Technology 
Service Carp. (TSC) has developed a "Radar Worksta- 
tion" so that engineers can calculate and analyze radar pat- 
terns at their desks without using large mainframes or 
time-sharing computers. The software can simulate vnri- 
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ables that affect radar accuracy and range, using color 
graphics. The price is $4,900.00; the package includes five 
diskettes, two volumes of documentation and a reference 
text. For more infomation, contact TSC's Jan Berkow, 
Suite 600, 962 Wayne Ave., Silver Spring, MD 20910, 
(800) 638-2628, or (301) 565-2970 in MD .... Dr. David 
Pozar has written 19 programs for designing and analyzing 
antenna patterns. The programs, which can be run on 
either an IBM PC or a DEC PR0135, cover wire, array and 
aperture antennas. Antenna Design Using Personal Corn- 
purers gives the full programs in BASIC, as well as an 
explanation of the theoretical bases for the calculations. A 
final chapter is devoted to six design case studies. The 
volume is available for $40.00 from Artech House, Inc., 
610 Washington St., Dedbam, MA 02026, (617) 326-8220. 
You can also get all the programs for either computer on a 
diskette for $44 .00.... H2A Communications is marketing a 
Microwave Trartsmission Planner, a software package 
"designed to speed and improve the design of point-to- 
p in t  and point-to-multipoint microwave transmission sys- 
tems through its path analysis, mute design and equipment 
configuration sections." The program can be used on an 
IBM PC as well as on Hewlen-Packard Series 80 comput- 
ers. It is available for $695.00 from H2A Communica- 

Medical Devices.. .The U.S. Anny Medical R&D Com- 
mand has awarded two contracts for studies on the "Pro- 
tection of Medical Equipment Against Electromagnetic 
Pulse (Em)": $77,600 to John Klebers of IRT Corp. in 
Vienna, VA, and $36,400 to Ralph Wheeler of Jaycor 
Carp. of San Diego, CA. Both research projects, spon- 
sored under Phase I of the DoD's Small Business Innova- 
tion Research program, are scheduled to be completed by 
this spring. If the findings are promising, further support 
may be forthcoming in FY87 under Phase I1 of the pro- 
gram. 

GOVERNMENT 
EPA Lab Holds On ... The outlook for the EPA's bioef- 
fects research group in Noah Carolina has improved - a 
linle. The details change from one moment to the next, but 
at press time the situation is as follows ... As we reported 
in our SeptembedOctoher issue, Congress blocked the 
agency from closing down its non-ionizing research pm- 
gram in EPA's Experimental Biology Division until the end 
of December; that decision was a compromise behveen 
Senator Albert Gore, Jr. (D-TN), who wanted the work to 
continue, and Senator Jake Gam (R-UT), who uied to cut 
it out of the budget to reduce the deficit. In mid-December, 
a meeting was organized by a senior aide at the Senate 
Appropriations Committee who was confused that, while 
the EPA was acquiescing to Administration moves to dis- 
band the research group, industry lobbyists, from the Na- 
tional Association of Broadcasters, among others, were 
writing letters to have it reinstated. As a result of this and 

other deliberations, congressional staffers told EPA to keep 
the research program at FY85 levels through FY86, but 
then failed to provide the necessary manpower and $1.5 
million funding. After more compromises, the research 
program on ELF, RF and MW radiation was allotted 
$650,000 and the equivalent of about seven man-years. 
"That is the money I need to close out the program," Dr. 
Richard Phillips said in a telephone interview. In January, 
the EPA began reorganizing its Health Effects Research 
Lab: most of the Experimental Biology Division has been 
absorbed into the new Cellular and Reproductive Toxicol- 
ogy Division. Phillips, the director of the defunct division, 
is now the head of the new, larger one. Most of those 
working on non-ionizing radiation are now members of the 
new division's Cell Biology Branch, which is headed by 
Dr. Joe Elder. On the brighter side, Phillips said that the 
agency has approved the continuation of Dr. Carl 
Blackman's work on the effect of low-level fields on cal- 
cium and a long-planned study on the impact of lifetime, 
low-level exposure. There have been some losses, how- 
ever: Drs. Christopher Gordon and James Kinn have been 
completely moved out of radiation research, and every- 
body in the division will now be devoting some of their 
time to chemical toxicology. Soon the FY87 budget cycle 
will begin, and once again, sources say, there will be no 
money for non-ionizing radiation research. A sense of 
hopelessness is setting in. After years of fighting prognm 
cuts, the EPA team is discouraged and may finally do what 
the Administration wants - fade away. 

CDRH Committee Nominations ... The FDA's Center for 
Devices and Radiological Health (CDRH) is inviting 
nominations for a number of its advisory committees, in- 
cluding the Medical Radiation Advisory Committee 
(MRAC), the Radiologic Devices Panel (RDP) and the 
Technical Elecmnic Product Radiation Safety Standards 
Committee (TEPRSSC). The MRAC studies general policy 
questions concerning the use of diagnostic radiation. It is 
primarily involved with devices that use ionizing radiation. 
Dr. Donald Hamilton, executive secretary of the MRAC, 
told Microwave News that the committee has no plans at 
present to look into devices that use non-ionizing radiation. 
The RDP reviews and evaluates data on the safety and ef- 
ficacy of medical devices now in use. The panel reviews 
and approves applications for a host of devices, including 
NMR imagers and bypeahermia units. The TEPRSSC ad- 
vises on the feasibility and desirability of performance 
standards to control radiation emissions from electronic 
products such as microwave ovens, color televisions, diag- 
nostic X-ray equipment and lasers. The committee has 
been inactive for a tong time, hut CDRH7s Kay Levin said 
in a telephone interview that there is a strong possibility 
that the TEPRSSC will meet again in the fall. It has 15 
vacancies - five fmm federal and state government agen- 
cies, five from affected industries and five from the public, 
at least one of whom must be from organized labor - and 
Levin encouraged those interested to submit their applica- 
tions a$ soon as possible. For more information on the 
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UPDATES 
types of experts the FDA is seeking and on when the 
committee vacancies are expected, see the December 13 
Federal Register (50 FR 50960); or contact the executive 
secretaries of the groups: Dr. Donald Hamilton, MRAC, 
(301) 443-2436; Dr. Robert Phillips, RDP, (301) 427-7544; 
and Arlene Underdonk, TEPRSSC, (3011 443-3426. 

be at Elmendorf Air Force Base. The antenna for the radar 
will be between four and nine thousand feet long. Public 
meetings were scheduled to be held in Anchorage and 
Fairbanks in January 1986. For more information, contact 
Colonel James Lee, OTH-B Program Office, Electronic 
Systems Division, Hanscom AFB, MA 01731. 

MEDICAL APPLICATIONS 
Fonar Setback. ..A federal jury's finding that Technicare 
Corp., a Johnson & Johnson subsidiary, had infringed on a 
Fonar patent in making nuclear magnetic resonance imag- 
ing (MRI) systems has been set aside by the judge. U.S. 
Dishict Courf Judge Robert Keefon in Boston, MA, held 
that the Fonar patent was valid, but rejected the contention 
that Technicare had violated it. Roger Hampton, director of 
communications for Fonar, told Microwave News that the 
ruling was only a "minor setback" and that the company 
fully expects the judge's ruling to be reversed. Fonar is 
planning to take its case to the U.S. Court of Appeals in 
Washington, DC. Even with this setback, Fonar anticipates 
a profit on revenues of $40 million for the year ending in 
June 1986. The company anticipates shipping one imager 
per week this year, each priced at $1.5 million. 

MEETINGS 
IEEE "Supermarket" ... The IEEE is experimenting with 
a plan to bundle conferences together, enabling researchers 
to attend several meetings simultaneously. The first such 
event, MONTECH'86, will be held September 29-October 
3, 1986 in Montreal, Canada, and will include conferences 
on electrothermal processes, antennas and communica- 
tions, HVDC power transmission and AC power systems. 
Len Ruggins, president of IEEE Conferences Montreal, 
Inc., explained that the bundling is designed to aid at- 
tendees who must come long distances - admission to 
one conference entitles you to go to them dl .  "We wanted 
to create a supermarket of conferences," be said. The clus- 
tering also enables the IEEE to try out new conference 
ideas without taking large financial risks, since the cost of 
adding additional meetings is marginal. The early response 
to MONTECH'86 is encouraging, Ruggins noted, with a 
surprising number of people from Europe and South Amer- 
ica expressing interest. For more information, see the Con- 
ference Calendar. 
Antennas in Japan ... The proceedings of the 1985 Inter- 
national Symposium on Antennas and Propagatiorz held in 
Kyoto, Japan, last August are now available. The proceed- 
ings cover more than 280 papers in 1,200 pages - printed 
in three volumes. Copies are available for $165.00, inclnd- 
ing surface postage, from Myu Research, 2-32-3-303 Sen- 
d n ~ i .  Bnnkvo-ku. Tokvo 113. Janan. 

MILITARY SYSTEMS 
Alaskan OTH-B ... The U.S. Air Force is preparing an en- 
vironmental impact statement for a new over-the-horizon 
backscatter (OTH-B) radar in Alaska. The proposed loca- 
tions for the transmitter and receiver sites are in the south- 
em, interior part of the state, with the operations center to 

OCCUPATIONAL HEALTH 
Stress Among Locomotive Engineer s... The Brotherhood 
of Locomotive Engineers (BLE) is hying to explain why 
Amtrak engineers operating electrified trains, as well as 
those regularly working out of New York City and Wash- 
ington, DC, are experiencing greater stress than other train 
engineen. The union attributes the finding of increased 
stress to studies by Drs. Brian Blake and Erika Wick of 
Decision Dynamics, based in Solon, OH, but Amtrak dis- 
putes the contention of differential stress. (At least part of 
the argument between Amtrak and the BLE centers on the 
union's desire to have two engineers on each locomotive, 
while Amtrak only wants one.) In a IepOrf prepared by the 
BLE's Director of Research Thomas Pontolillo, the union 
suggests that some of the stress is caused by exposure to 
electromagnetic fields and calls for further physiological 
and epidemiological research. According to the report, 
these fields come from overhead power lines, some of 
which run the train and some of which have been placed 
along the railroad right-of-way by electric utilities, and 
from generators and transformers in the locomotives them- 
selves. Pontolillo notes that engineers operating out of 
New York and Washington, DC, have average stress 
scores that are 16 and 7 percent above the overall average, 
respectively, and that engineers operating only electric 
trains have stress levels that average 9 percent abave the 
average, while engineers operating only diesel engines 
average 27 percent below the average. The report, 
Locomotive Engineer Stress and the Effects of Elec- 
tromagnetic Radiation, is available from Pontolillo, BLE, 
Suite 501, The Cmddock Bldg., 146 Rt. 130, Bordentown, 
NJ 08505, (609) 298-3006. 

OVENS 
CU Reviews ... Compacts and subcompacts are hailed as 
"The New Wave in Microwave Ovens" by Consumer Re- 

ports (November 1985). Of the 18 models tested for ca- 
pacity, cooking speed and ease of use, the GE 
"Spacemaker 11" oven line was recommended, with sug- 
gested prices from $235 to $295. Consumers Union (CU) 
favored the "Micro-Go-Round," a $40 removable, windup 
turntable, over built-in turntables. Also featured in the arti- 
cle is an item about radiation leakage. CU tests showed 
that none of the models emitted more than 0.5 mW/cm2 
-below the federal emission standard of 1 mW/cm2 for 
new ovens and 5 mW/cm2 for used ones. In tests run in 
1981, CU found that at four feet from the oven, radiation 
levels averaged 10 uW/cm2. Neveltheless, citing "Mnr- 
phy's Law," CU recommends that door seals should al- 
ways be kept clean and that pregnant women should not 
linger near ovens while they're turned on. 
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POWER LINES 
Virginia Report ... The Virginia Department of Health has 
found that none of the research published between August 
1984 and September 1985 has influenced its assessment 
that high voltage transmission lines are not hazardous. In 
its fust annual report to the state General Assembly, the 
department finds that "it is unlikely that electric and mag- 
netic fields associated with [the power] lines give rise to 
significant health consequences," though noting that there 
are "some ambiguities" in the literature that preclude a 
categorical conclusion that "no public health problem will 
ever arise." The 12-page report, Monitoring of Ongoing 
Reseorch on the Health Effects of High Voltage Tronsmis- 
sio~r Lirres, finds that research suggesting that electric 
fields can alter "certain cellular, physiological and behav- 
ioral events" cannot be extrapolated to humans at the pre- 
sent time. With respect to recent papers suggesting a link 
between electromagnetic exposure and cancer, the report 
states that the "studies are only suggestive, highly contro- 
versial and the results reported are contradictory and do not 
confirm a causal relationship." The report was required by 
Senate Joint Resolution No.126, which was approved by 
the legislature in 1985 (see MWN, May 1985). It was pre- 
pared by Dr. Khizar Wasti of the Vuginia Department of 
Health's Bureau of Toxic Substances Information in 
Richmond and released last fall. For more information, 
contact Ms. Teny Mapp Barrett, Division of Legislative 
Services, General Assembly Bldg., 910 Capitol St., PO 
Box 3-AG, Richmond, VA 23208, (804) 786-3591. 
AC Line Effects ... The IEEE Power Engineering Society 
(PES), in a recently published report for nou-specialists, 
concludes that there is no evidence of long-term health 
hazards from AC transmission lines but cautions nonethe- 
less that effects may have thus far "escaped detection" 
because "meaningful scientific studies have only recently 
begun." The 62-page report, Corona and Field Effects of 
AC Overhead Transmission Lines: Information for Deci- 
sion Makers, was prepared in response to increasing public 
debate over biological effects, EM1 and other enviroumen- 
tal impacts. It advises that limits set to control radio and 
TV interference are likely to be of "restricted" use "be- 
cause limit setting has to recognize the statistical nature of 
both signals and interference along with many local fac- 
tors." Developed by the corona and field effects subcom- 
mittee of the PES's Transmission and Distribution Commit- 
tee, the document is a complement to a 1983 brochure, 
Electrical Effects of AC Power Transmission Lines. To ob- 
tain a free copy of the PES report, contact Nancy Heit- 
mann, IEEE, 345 East 47th St., New Yo&, NY 10017, 
(212) 705-7893. 

STANDARDS 
CISPR & IEC. ..The International Electrotechnical Com- 
mission's (EC) Special Committee on Radio Interference 
(CISPR) has published two new standards for conducted 
and radiated EMI: (1) Limits and Methods of Measurement 
of Radio Inte?ference C/raracteristics of lnfonnation Teclz- 

nology Equipment, CISPR Publication 22, fust edition, 
1985, prepared by Subcommittee B: Interference from ISM 
RF Apparatus, ($22.00); and (2) Limits and Methods of 
Measurement of Radio Interference Characteristics of 
Household Electrical Appliances, Portable Tools and 
Similar Electrical Apparat~is, CISPR Publication 14, sec- 
ond edition, 1985, prepared by CISPR Subcommittee F: 
Interference from Motors, Household Appliances, Lighting 
Apparatus and the L i e ,  ($73.00) - it is a revision of a 
1975 standard and its 1980 amendment .... The IEC has 
compiled all of its basic safety standards into the 526-page 
IEC Safety Harrdbook ($52.00). All three documents are 
available from ANSI's International Sales Dept., 1430 
Broadway, New York, NY 10018; add seven percent to the 
total cost for postage and handling. 
Surge Arresters...The ANS Committee ~ 6 2 h a s  pub- 
lished two new standards: ANSIIIEEE C62.1-1984: Surge 
Arresters for AC Power Circuits ($7.50) and ANSIIIEEE 
C62.31-1984: IEEE Standard Test Specifications for Gas 
Tube Protective Devices ($6.50). They are available from 
ANSI's Sales Office, 1430 Broadway, New York, NY 
10018. 

VDTs 
WHO statement  he World Health Organization's 
(WHO) working group on video display terminal (VDT) 
health and safety has concluded that VDT radiation emis- 
sions are not hazardous. In a brief provisional statement 
issued following a meeting in Geneva, Switzerland, De- 
cember 2-6, the eight-member panel also downplayed re- 
productive risks but recommended further research on 
rashes and other skin disorders reported by VDT users. 
"The cause(s) of these skin disorders is not clear," the 
panel said. Chaired by Dr. Steven Sauter of NIOSH, the 
panel plans to meet again to discuss additional topics, but 
no date has been set. 

CORRECTIONS 
Clear GAO Report ... In our NovemberIDecember 1985 
issue, we cited an incorrect title for the review draft of the 
General Accounting Office's (GAO) report on the 1983 
Alaskan radar accident. The July 1985 draft was titled Fur- 
ther Actions Needed Following Exposure of Employees to 
Radiofrequency Radiation at Clear Air Force Station, 
Alaska. ... NAS-NRC Advisory Committee ... In the same 
issue, we listed the membership of a National Academy of 
Sciences-National Research Council (NAS-NRC) advisory 
committee on non-ionizing radiation bioeffects. Dr. Sean 
McGlynn of Louisiana State University resigned just be- 
fore the October 29 meeting and was replaced by Dr. 
Michael Kasha, the director of the Institute of Molecular 
Biophysics at Florida State University in Tallahassee. Dr. 
Stephen Brown, the staff director of the NAS-NRC Board 
on Radiation Effects Research, reports that Dr. Marvin 
Schneiderman, an epidemiologist with the Department of 
Preventive Medicine and Biometries at the Uniformed Ser- 
vices University of the Health Sciences in Bethesda, MD, 
was'also added to the committee. 

MICROWAVE NEWS JanuarylFebruary 1986 



Delgado-Leal Verification 
(conrinuedfron1p.1) 

The attention being placed on the project reflects the 
need to put bioelectmmagnetics research on firmer ground. 
The field has largely failed to attract supporters in the 
mainstream of the scientific community, and much of its 
funding either has been cut or is in jeopardy. 

"There are a lot of effects that come and go and right 
now there is a credibility problem," Marron told Micro- 
wave News. "We must carefully document effects and es- 
tablish their credibility among scientific colleagues in other 
disciplines. " 

The Study Plan 
This spring, if all goes as planned, researchers in five 

labs (see box) will start their experiments using identical 
equipment and following the same, carefully detailed pro- 
tocol. The exposure systems, which are being designed 
and built by Richard Tell of the Environmental Protection 
Agency (EPA) in Las Vegas, NV, under a contract from 
ONR, will use Helmholtz coils to generate PEMFs because 
they can provide clean and well-defined fields. The sys- 
tems will also be able to record temperature, humidity and 
mechanical vibrations continuously. 

According to Lars-Erik Paulsson of the National Insti- 
tute of Radiation Protection in Stockholm, Sweden, three 
of the four magnetic field pulses used by Leal were noisy. 
(They were generated using a Grass simulator.) Paulsson 
visited the Madrid lab and measured 12 kHz modulation 
patterns on the pulses. He reported this finding at a work- 
shop held at the Bioelectromagnetics Society (BEMS) 
meeting last summer in San Francisco, CA. 

Leal herself will use one of Tell's exposure systems. If 
she fails to observe an effect, she will attempt to uncover 
the difference between her original setup and Tell's new 
one. In addition, Tell will keep one exposure system in Las 
Vegas and may tq the experiment at the EPA lab. 

"We are making a great effort to make sure that every- 
body is working with precisely the same setup," Rozzell 
said. "All they have to do is unpack the equipment, add 
fresh eggs and test the equipment." 

The sources and types of eggs have presented some 
thorny problems, however. "The eggs are the weakest 
link," Rozzell said. One of the questions posed by the 
Delgado-Leal experiments is whether the high rate of spon- 
taneous abnormalities among their control eggs was due to 
the source of the eggs or to some unexplained factor in the 
lab. All the researchers will use white leghorn chicken 
eggs; a supplier of fresh eggs has been identified near each 
of the labs. 

Each run of the "basic" experiment will only take a 
week, and the project members should soon know whether 
they are getting consistent results, though they will need 
many runs to be sure of their findings. 

Controlling the Variables 
"The objective of the project is to contlol the things you 

can and describe those you can't," Marron explained at the 
BEMS workshop. 

Study Participants 
Dr. William Koch, University of Nonh Camlina, Chapel 
Hill, NC. Collaborating with Dr. Ezra Berman of the Envi- 
ronmental Protection Agency, Research Triangle Park, NC, 
and William Joines of the Department of Electrical En- 
gineering, Duke University, Durham, NC. 
Dr. Jocelyne Leal, Departamento de Investigncion, Centro 
Ramon y Cajal, Madrid, Spain. Collabonting with Dr. 
Alejandro Ubeda also of Centm Ramon y Cajal. 
Dr. Alexander Martin, Department of Anatomy, University 
of Westem Ontario, London, Ont., Canada. 
Dr. Kjell Hansson-Mild, National Board of Occupatianal 
Safety and Health (NBOSH), Umea, Sweden. Collaborat- 
ing with NBOSH's Monica Sandstmm. 
Drs. Jack Monahan and Arnold Fowler, Molecular Biology 
Branch, Center for Devices and Radiological Health, Food 
and Drug Administration, Rockville, MD. 
Dr. Stephen Smith, Department of Anatomy. University of 
Kentucky, Lexington, KY (consultant). 
Richard Tell, Office of Radiation Programs, Environmental 
Protection Agency (EPA), Las Vegas, NV. 

Tell will visit each of the labs to characterize and mea- 
sure the background fields in order to answer questions 
raised by some observers who believe that Leal's lab may 
have contained spurious radiation which harmed the devel- 
opment of the eggs. 

Unpublished experiments by Leal indicate that the orien- 
tation of the chick embryo relative to the Earth's magnetic 
field and the applied field is a key variable: the teratologi- 
cal effect only appears in certain precise orientations. This 
finding confirms other results, such as those of EPA's Dr. 
Carl Blackman on the efflux of calcium from brain tissue 
(see M W N ,  September 1984). The project will attempt to 
investigate the role of the Earth's field, according to Roz- 
zell. 

Because ambient temperature can affect embryo devel- 
opment, the study protocol asks the researchers to run their 
experiments only between April and early June and be- 
tween September and October. "We are limiting the exper- 
iments to a narrow time window to make sure the eggs are 
neither too hot nor too cold," explained Rozzell. 

The researchers are also watching for any differences 
caused by the fact that the European electrical distribution 
system operates at 50 Hz, in contrast to the 60 Hz U.S. 
system. 

Corporate Interest 
Researchers from AT&T Bell Labs, GE and IBM at- 

tended the BEMS workshop and expressed interest in the 
project. 

Rumors circulated at the meeting that IBM was gearing 
up to attempt a replication of the Delgado-Leal experiment 
on'its own. At the time, IBM's Dr. Daniel Weinberg re- 
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fused t o  comment on the company 's  p lans ,  saying on ly  tha t  
he was at the  meeting to educate  himself .  

In response t o  a reques t  f o r  c o m m e n t  f rom Microwave 
News, IBM spokesman T h o m a s  Mat t ia  said tha t  the com- 
pany has "strong reservations concerning  the  reliability of  
the Delgado findings," not ing  tha t  egg s tudies  h a v e  little 
or no relevance t o  mammalian reproductive sys t ems  and 
that there are "major and significant differences be tween 
the frequencies and wave shapes  used by Delgado's  ap- 
paratus and those generated by VDTs. " 

CONFERENCES 

Matt ia  added tha t  IBM plans to follow the ONR project 
and i s  "continuing t o  assess research opportunities in areas 
where  we believe we can m a k e  meaningful scientif ic con- 
tributions related t o  our products."  

Delgado Has Retired 
In the  summer o f  1985, Delgado retired as the di rec tor  

of  research a t  the bioelectromagnetic lab at Centro Ramon 
y Cajal. He has been replaced by Dr. F. Rub ia .  + 

1986 Conference Calendar: Addenda Pulse Power Systems 11, Notional Bureau of Standards (NBS), 
Gaithcrsburg, MD. Contacl: Ran McKnight. B344 Mettology Bldg., 

The  following items are additions to the 1986 conference NBS, Gaithersburg, MD 20899, (301) 921-3121. 
calendar we pbf ished in our last issue: 

May 5-7: 7th Annual Meeting of thc Canadian Radiation Protection 
Assmiation, Quebec City, Cnnnda. Contact: Roch Desrochers, Commis- 
sion de In Sante el dc la Securite du Travail, 1199, me De Bieuq, 9cmc 
Etage, Montreal, Quebec, H3B 311, Canada. 
May 13-15: 2nd Annual Mceting of the Elcctramngnetic Energy Pol- 
icy Alliance (EEPA), Rvrnada Renaissance Hotel. Washington, DC. 
Contact:. Richard Ekfeit, EEPA, 1255 23rd St.. NW, Washington, DC 
20037, (202) 452-1070. 
July 20-25: Summer Meeting of the IEEE Power Engineering Soci- 
ety (PES), Mexico City, Mexico. Contact: IEEE Socicty Spccral Scr- 
vices, IEEE, 345 East 47th St., New York, NY 10017, (212) 705-7893. 
September 8-11: 16th Eurnpenn Microwave Conference, Nntionnl 
Concert Hall, Dublin, Ireland. Contact: Micmwnve Exhibitions & Pub- 
lishcrs. Convcx House, 43 Dudley Rd., lhnbridge Wells, Kent TNI 
ILE, UK. 
September 15-19: 23rd Congress Ampere an Magnetic Resannnce, 
University of Rome, Italy. Contact: Dr. E De Lucn. Secretnry, 2314 
Congress Ampere, Dept. of Physics, Universita di Roma "La 
Sapienza." Pinzznlc Aido Mora 5, 00185 Roma, Italy, (6) 4976472. 
September 23-25: 8th Annunl Electricnl Overstress~Electrostatic Dls- 
charge Symposium, Riviern Hotel, Las Vcgas, NV. Contact: ,Michael 
Martin. 3MlStntic Control Systcms Div.. 2111 W. Braker Lane. 
Bldg.501, PO Box 2963, Austin, TX 78769, (512) 834-3117. 
September 29-October 3: Montech'86: IEEE Week in Montreal, Con- 
vention Center, Monttcai, Cnnodc. Includes: Sept. 29-Oct. 2: Confer- 
ence on Antennns and Communications, chaired by Dr. A. Kurnar, 
(514) 457-2150: Sept. 29-Oct. 2: Conference an  HVDC Power Tmns- 
mission, ctndind by Dr. P.C.S. Krishnayya. (514) 652-8342; Oct. 1-3: 
Canfcrcncr on AC Powcr Svstems, chaired by Gilles Bilrii, (514) 

Much 12-13: IEEE 1986 National Radnr Conference, Los Angeies, 
CA. Contoct: Radnr Systems Group, Hughes Aircnft Co., R-I, 0-428, 
PO Box 92426. Los Angeles, CA 90009. 
March 12-15: Joint Meeting of the Europenn Workshop on Nuclcnr 
Magnetic Resnnance and the World Health Organization, Monte 
Carlo. Monaco. Contact: Dr. Roben Muller, University of Mons. Fnc- 
ulty of Medicine, B7000 Mons, Belgium. 
Much 25-27: IEEE IMTCl86: lnslrumentntionlMensuremen1 Tech- 
nology Conference, University of Colorado. Boulder, CO. Contact: 
Roben Myers. IMTU86 Coordinator, 1700 Weswood Bivd., Suite 101, 
Los Angeles, CA 90024. (213) 475-4571. 
April 2-3: 2Znd Annual Meeting of the National Council on Radia- 
tion Protection and Measurements (NCRP), Washington, DC. Can- 
tact: NCRP, Suite 1016, 7910 Waodmont Ave., Bcthesda, MD 20814, 
(301) 657-2652. 
April 2-4: International Workshop on Physics and Engineering in 
Computerized Multidlmenslonnl Imaging and Processing, Univenity 
of California, Iwine, CA. Contoct: Dr. 0. Nalciaglu, Dept. of 
Radiological Sciences, University of Cnlifomin, Irvine, CA 92717, (714) 
856-59M. 

April 8-10: 1986 Test & Measurement World Expo, Convention Ccn- 
ter, Snn Jose, CA. Contact: Meg Bowen, 215 Brighton Ave., Boston, 
MA 02134, (617) 254-1445, 
Aprii 12-16: Zlst Annnal Meeting & Exhibit Program of the Associn- 
tion for the Advancement of Medical Instrumentation (AAMI), 
Hyntt Regency, Chicago. IL. Contact: A M ,  Suite 602, 1901 N. Fort 
Myer Dr.. Arlington, VA 22209, (703) 525-4890. 
April 12-16 64th Annnal Convention of the National Association of 
Broadcasters (NAB), Convention Center, Dallas. TX. Confncf: NAB, 
1771 N St.. NW. Wnshington. DC 20036. (202) 429-5350. 

652-8212 Oct, 1-3: ~on fe renc r  on Ekctrotherm"~ Processes, chaired 
by Edward Goodman, (514) 652-8546. Gencrul conlcrcnce nddrcss: PO 
Box 37. Station "A". Monrrcul, Quebec. H3C iCS. Cnnudu. 
October 6-12: la1 Interr~utlanul Seltwl: Elcctromagnetlc Flelds and 
Biomcmbmncs, Plcven, Bulgnrio. Contnct: Pmfessar Murko Markov. 
DepMment of Biophysics and Rudiobioiogy, Sofia University. 8 Dritgun 
Tzankov Blvd.,SofiaIWO, Bulgaria. 
Navcrnbcr 17-21: 31.91 Annual Conference on Mognetlsm nnd Mag- 
netic Matcriols, Hyatt Regency Hotel, Bultimore. MD. Conluct: Dr 
John Scott. American Institute of Physics, 335 Euut 45111 St.. New 
York, NY IW17. 

Upcoming Meetings 
March 5-7: Workshop on Measurement of Elcctricul ~uan t i t l c s  in 
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EPA RF/MW Options 
The four options are the same as those cited in a January 

22, 1985 letter from then EPA Assistant Administrator 
Joseph Cannon to Federal Communications Commission 
(FCC) Chairman Mark Fowler (see M W N .  January/ 
February 1985). 

EPA Blocked Since 1984 
The EPA was set to propose an exposure limit of 100 

uW/cm2 in June 1984 but was barred from doing so when 
opposition surfaced at the agency's Office of Policy Plan- 
ning and Evaluation. At the time, observers said the 
agency was responding to industry complaints that the pro- 
posal was too strict (see MWN. July/August 1984). 

A sharp debate followed as industry urged the adoption 
of the ANSI standard. But EPA staffers were uncomfort- 
able with the ANSI limits, as made clear in a memoran- 
dum prepared by the agency's Office of Radiation Pro- 
grams (see M W N ,  September/October 1985): 

[Adopting the ANSI standard] would be unusual and 

precedent-setting ~n that the general population exposure 
limit would exceed the probable recommended occupa- 
tional exposure limlts (NIOSH's draft standards are one- 
half the ANSI values). This would create controversy and 
be inconsistent w~th traditional radiation protection prac- 
tices. 

In addition, the ANSI limits are in the process of being 
revised as a result of new experimental data on the hazards 
of low frequency fields (see M W N ,  July/August 1985). 
EPA's compromise was to ask for public comment on the 
four courses of action, rather than propose a single limit. 

The EPA options were sent to the OMB for review last 
July. In the months that followed, their release was the 
subject of lengthy negotiations. Now, the OMB has agreed 
to withdraw its opposition if a number of minor changes 
are made. In addition to winning the approval of senior 
EPA managers, the revised options will probably have to 
clear OMB again, a step that could delay publication. 

Under EPA's enabling authority, its RF/MW exposure 
limit, called a "guidance," will apply only to federal 
agencies. Once adopted, however, it would become a de 
facto national standard. # 

SUBSCRIBE NOW! RADHAZIEMC SERVICES 

I RadhazIEMC site surveys, training, testing and consulting 
I want to subscribe to MICROWAVE NEWS. services by highly skilled and experienced professional 
0 One Year (6 Issues) 

$200 U.S., Canada; $235 Foreign 
o Six Month Trial (3 Issues) 

$105 U.S., Canada; $125 Foreign 

I want to subscribe to VDT NEWS. 
o $87 for six bimonthly issues 
(Add $15 for orders from outside the U.S.) 
o Payment Enclosed 0 Bill Me 

Name 

Address 

City 

State Zip 

Make checks payable to: Microwave News, PO Box 1799, 
Grand Central Station, New York, NY 10163, (212) 517- 
2800. 

personnel.-~riie or call for c o m p l ~ e  brochure. R&B En- 
terprises, 20 Clipper Road, West Conshohocken, PA 
19428, (215) 825-1960. 

Stockholm VDT Meeting Discounts 
VDT News is organizing a discount flight to the interna- 
tional VDT conference to be held in Stockholm, Sweden, 
May 12-15. For more information, contact the VDT News 
office, (212) 517-2802. 

ADVERTISE IN 
MICROWAVE NEWS 

CaU (212) 517-2800 

Order  Back Issues a t  a Discount 
Back issues of Microwave News are now available at a 
discount. Order all of our 1985 issues for just $95 ($100 
outside the U.S. and Canada), a savings of  more than 50 
percent. (Delivery in February 1986.) Previous issues 
(1981-1984) are available for $75 per year. Order now! 

RF/MW Research Service 
Call us today for copies of legislation, standards, regula- 
tions and other key documents - (212) 517-2800. 
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study support earlier findings of a link between cancer and exposure to 
radiofrequency and microwave ( R F m  radiation, according to Dr. 
Stanislaw Szmigielski and coworkers at the Center for Radiobiology 
andRadioprotection in Warsaw. Poland. Szmigielski is directing a five- 
year project to assess the cancer risk among military personnel. 

In a letter to Microwave News, Smigielski reports that, "F'relim- 
inary results available after [a] 1.5-year period support our earlier find- 
ings from retrospective studies, indicating higher morbidity of all 
malignancies, especially of certain forms of leukemias and lymphatic 
neoplasms with relation to duration and intensity of RF/MW expo- 

\ !  1 

sure." He cautions, however, that too little data are yet available to as- 
sess their statistical significance. 

The new results are also consistent with the data on rats fqom the 
study at the University of Washington in Seattle indicating that 
RFiMW radiation may act as a cancer promoter (see MWN, JulyIAu- 
gust 1984 and March 1985). 

The prospective study, started in 1985 and expected to run through 
1989, will cover new cases of malignancies among Polish military 
career personnel. Szmigielski explains in his letter that the study will 
involve detailed analysis of past service history, including the duration 
and intensity of RF/MW exposures; he does not indicate the size of the 
study population. He is internationally known for his work on the ef- 
fects of RFW radiation on the immune system. (continued on p,13J 
I I 

I I 

/ I  

i 

I MWs as Co-Teratogens I 
In addition to his epidemiological studies, Dr. Stanislaw 

Szmigielski has also shown that microwaves can significantly 
enhance the teratogenicity of cytosine arabinoside (ara-C) in preg- 
nant mice. 

"The relatively weak embryotoxic effects of htWs may be 
significantly enhanced after combination with other teratogens," 
according to Szmigielski and colleagues from the Center for 
Radiobiology and lladioprotection and the National Institute of 
Mother and Child. They report their results in a paper in Biology 
of the Neonate. SO, pp. 75-82, 1986 (see also IWWN, April 
1984). Both the center and the institute are in Warsaw. Poland. 

I (continued onp5J I 
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HIGHLIGHTS 
Will EMPRESS N Close Down Baltimore Harbor? 

The Navy's revised assessment of the effects of a power- 
ful electromagnetic pulse @MI') simulator on Chesapeake 
Bay has met with strong criticism. At a public hearing on 
January 29, Maryland state officials protested that the 
operation of the simulator would force the closing of the 
Port of Baltimore for as many as 20 days per year, severely 
damaging the local and state economies. The hearing was 
held to review the Supplemental Drqft Environmental 
Impact Statement (SDEIS), a bulky two-volume document 
issued by the Navy in December. 

State officials also repeated their concerns that the 
simulator might interfere with the operation of a nuclear 
power plant located on the bay, as well as with ships' and 
recreational boats' navigational equipment (see box on 
opposite page), and that it might cause long-term biological 
harm to the bay's aquatic life. Maryland officials first grew 
concerned over the Navy project in September 1984, 
following the release of the fmt Drafl Environmental 
Impact Statement for the proposed sirnufator (see MWN, 
October and November 1984). 

The Second Electromagnetic Pulse Radiation Environ- 
ment Simulator for Ships -EMPRESS II - would produce 
a maximum pulse of 7 megavolts (MY), allowing the Navy 
to test the susceptibility of shipboard electronic equipment 
to repeated EMPs similar to those produced by nuclear 
weapons. EMPRESS II would produce pulsed electric fields 
of 50 kV/m at 100 yards at 3Dmiuute intervals. 

The Navy wants to site EMPRESS II on a barge near 
Bloodsworth Island in Chesapeake Bay and is planning to 
limit access in a zone with a two-mile radius around the 
antenna The new pulser would replace EMPRESS I, a 
smaller EMP simulator located at the Patuxeut Naval Air 
Test Center on the shores of the bay. 

Economlc Impact 

In written comments submitted following the hearing. 
Dr. Torrey Brown, Secretary of Maryland's Depment  of 
Natural Resources, said that the Navy was wrong in conclud- 
ing that operation of the simulator would have only a 
limited impact on shipping: Because the only deep-water 
channel in and out of the port passes through the proposed 
EMPRESS I1 restricted zone, large ships would be blocked 
when the simulator is in operation. Brown explained, "This 
has the potential for irreparable harm to the port if these 
ships cannot have ready access through the Chesapeake 
Bay." David Wagner, Baltimore Port Administrator, esti- 
mated that each ship's daily loss of access would cost 
$14,7M)$21,MX). 

The Association of Maryland Pilots (AMP) also register- 
ed strong opposition to the Chesapeake Bay siting. In a 
February 2 letter to the Navy, Captain Michael Watson, 

president of thc AMP, wrote that, "The [Navy's] suggestion 
that large oconn-going vessels navigate 'around' an 
EMPRESS I1 best circle, thnt has a diameter of four nautical 
miles, indicates a complete lack of understanding of the 
factors involved in the actual minute-by-minute running of 
a typicnl modem, high-specd vessel calling on the Port of 
Baltimore kxlay." 

In its SDEIS. the Navy for the first time proposed an 
alternative site for the pulser - Guantnnamo Bay, Cuba, 
where the Navy maintains a base. But the SDEIS cautions 
that this secondary site may not be technically feasible. In 
addition, the Navy concluded that basing EMPRESS 11 in 
Cuba would increase costs. 

Under the Chesapeake Bay proposal, the Navy would 
also use EMPRESS 11, which is expected to cost $10.20 
million, for tests at sea off the coast of North Carolina 
This aspect of the plan has generated relatively little 
controversy. 

According to the SDEIS, the Navy plans to spend up to 
31 days setting up and testing EMPRESS I1 in fiscal year 

1988, followed by a maximum of 60 days per year of 
actual EMP experiments - 20 days in Chesapeake Bay and 
40 days at sea - beginning in FY89. 

But Congressman Roy Dyson, who represents Maryland 
residents of the Chesapeake Bay area, has.blocked the 
operation of EMPRESS II and plans to continue to do so. 
Last year, Dyson, a Democrat, succeeded in getting Con- 
gress to amend the Depnmnent of Defense Authorization 
Bill for fmal year FY87 to prohibit EMPRESS I. testing. 
A Dyson aide told Microwme News that the congressman 
plans to introduce the ban again for N88 .  

Biological Effecfs 

Dr. Brown also charged that the Navy's investigation of 
possible biological effects of EMPRESS I1 was short- 
sighted. In his comments to the Navy, Brown argued that, 
"While there appears to be litde evidence of acute impacts 
of EMP[s] on estuarine biota, the studies presented in the 
SDEIS full far short of any conclusive demonstrations to 
support findings of no significant impact" He added that 
tho Navy prosentcd no data on chronic EMP effects or on 
EMPRESS Il's potential to affect wildlife migratory 
pnttems. 

Thc Chcsnpcnke Bay Foundation (CBF), an envimn- 
mental/consc~ation organization based in Annapolis, MD, 
also expressed concern about biological effects. According 
to CBFs Stuan Lehman, research done for the SDEIS 
indicntes possible effects that must be studied more closely 
before EMPRESS I1 starts operating. 

For example, Dr. Shirley Pomponi of the University of 
Maryland's Horn Point Laboratories in Cambridge found 
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EMPRESS 11 EMI to Nuclear Power Plant and Ship Electronics 
Maryland state officials remain concerned that pulsed boats' navigational equipment In a written statement, 

radiation from EMPRESS II may be strong enough to AMP President Captain Michael Watson told the Navy 
"induce 'upset' level electrical currents" at the Calvert that "Merchant vessels, pleasure craft and commercial 
Cliffs nuclear power plant, 20 miles from the test site, f&mg boats..are minimally protected from EMF' 
as well as to disrupt shipboard navigation equipment damage and will almost certainly suffer some degree of 

In a September 1985 report included in its Supple- damage." A large ship subjected to an EMP could lose 
mental Draft Environmental Impact Statemenl (SDEIS), use of its gyrocompass, its magnetic compass, its Auto- 
the Navy projects fields of between 17 and 135 Vlm at mated Radar Plotting Aid and even the computers that 
the plant, depending on the attenuation rate of the signal. run its massive diesel engines, according to Watson. The 
The Navy concludes that these levels are "very unlikely" potential consequences, be said, could be catastrophic. 
to interfere with electronic systems at Calvert Cliffs, but Tests for the Naval Surface Weapons Center's White 
that, "It would be prudent, however, to conduct a careful Oak Laboratory in Silver Spring, MD, on the suscepti- 
monitoring program at the power plant during the initial bility of navigational equipment to EMI - cited in the 
tests of EMPRESS 11." SDEIS -found that a LORAN transceiver did not suffer 

But Dr. Victor Granatstein, a consultant for the state, upsets at levels below 3.7 kV/m, but that a digital 
maintains that the maximum field "would likely be as sailing instrumentation system was damaged at levels as 
large as 155 V/m" - a  factor of 31 times larger than that low as 380 Vlm. 
produced by EMPRESS I. "One cannot rule out in ad- In the SDEIS, the Navy concludes that "The two- 
vance the possibility that order of magnitude increases in nautical-mile radius exclusion zone is considered 
pulse power could produce qualitatively different effects adequate for protection of [marine electronics] systems 
at the power plat Granatstein says. from damage." The Navy plans a similar protection zone 

Maryland officials are urging the Navy to develop a for aviation electronics - air traffic would be prohibited 
detailed monitoring system for Calvert Cliffs if it below 6,000 feet No interference with telephone equip 
proceeds with its plan to site EMPRESS II on Chesa- ment is anticipated by the Navy. 
~eake Bay. The state charges that the marine equipment testeddid 

Concerns about possible hazards at Calvert Cliifs due not represent the full range of navigational systems on 
to EMI from EMPRESS II surfaced in 1984 when the ships that use the bay and calls for additional research. 
Navy issued its fmt Dr@ Environmental Impact State- Opponents of the Navy's plan to site EMPRESS I1 
men1 (see MWN, October 1984). on Chesapeake Bay also question the Navy's conclusion 

Some experts have warned that an EMP from a nucle- that the risk of shocks to sailors is slight at the 
ar bomb could cause faLFe trips at a nuclear plant, poten- boundary of the two-mile radius safety zone. A potential 
tially leading to a core meltdown in a worst-case scenario shock hazard does exist, according to the state, creating a 
(see M W ,  April 1983). possible fuel-ignition problem for sailboats with masts 

State. officials, along with the Asmiation of Mary- taller than 20 meters and for large commercial vessels 
land Pilots (AMP), also warn that EMP-generated EMI operating near the boundary of the exclusion zone. 
could wreak havoc with commercial and recreational 

"some differences" between conml and exposed populations 
of oysters, crabs, bass and other marine species: "The 
results were inconsistent, however, and varied both among 
species as well as within the same species." Pomponi, who 
studied the effects of EMPRESS I. recommended long-term 
studies. Her report to the Navy, "EMPRESS I: The Effect 
of High Energy Electromagnetic Pulses on Aquatic Biota," 
appears as an appendix to the SDEIS. 

Other Concerns 
A .  

Patricia Axelrod, who is researching unintended 
electromagnetic ignition of nuclear ordnance and other 
explosive materials - so-called "HERO" risks - objected to 
the Navy's exclusion of this potential hazard from the 
SDEIS. She warned of the "extraordinary risk of weapon 

accidents" in surrounding bay communities. 
Mark Robinowitz, an environmentalist, urged the Navy 

to abandon EMPRESS II, arguing that it falsely assumes 
that a nuclear attack is survivable. In the event the Navy 
proceeds with its plan to site the simulator on Chesapeake 
Bay, he recommended that the state hold a public referen- 
dum on the Bloodsworth Island siting before EMPRESS 11 
is permitted to operate. 

Local fishermen and watermen also testified against 
EMPRESS II. 

The two-volume SDEIS includes 31 appendices covering 
EMI, biological effects and a description of the option for 
siting EMPRESS II at Guantanamo Bay, Cuba. Copies of 
the SDEIS are available from Captain BL. Powers, Pro- 
gram Manager, Department of the Navy, Naval Sea Sys- 
tems Command, Washimgton, DC 20362. 
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47 kV/rn Field Near VDT Cited in Skin Rash Case; AT& T Settles 
Radiation measurements have identified high electm- Jonathan Charry of ERI, Inc., in New York City, large 

static fields near a type of VDT that was at the center of a fields are not uncommon in low humidity environments. 
dispute over an operator's skin rash. A few days before the "Guy's readings don't surprise me if they were taken in a 
case was to be heard by a workers' compensation board, low humidity environment," he said in a telephone inter- 
AT&T. the operator's employer, settled out of court. The view. The humidity at the AT&T office was not measured 
terms of the a w m e n t  are confidential. at the time of the Guy SUNCY. 

Dr. Bii Guy of the University of Washington in Seattle Alcorta's attorney, Walfoat, told Microwave News that 
measured a static field of 47 kV/m at 5 cm from the surface a Sykes Datatmnics bxhnician who checked Alcoria's 
of a TAB Model 132115 VDT at an AT&T office in original VDT told her that the office was too dry and 
Washington, DC, in late 1985. The TAB terminal was man- advised the installation of a humidifier. 
ufachlred by Sykes Datatronics. AT&Ts Peterson said that the Model 45s had very low 

The National Institnte for Occupational Safety and readings because the units were shielded to comply with 
Health (NIOSH) commissioned Guy's radiation survey after TEMPEST standards. TEMPEST shielding is required by 
an AT&T employee, Miren Alcorta, complained that she the federal government for contractors using eleckonic 
developed dermatitis after working on a similar TAB VDT. equipment to process classified information. The shielding 
Alcorta's claim was to be heard by a workers' compensation ensures that signals emitted by the equipment cannot be 
hearing officer on February 11. picked up and decoded by an outside party. 

According to the Communications Workers of Amer- Guy's report, Measurement and Analysis of Electro- 
ica's (CWA) DaveLeGrande, AT&Ts first offer was reject- magneric Field Emissions from 24 Video Display Tenn- 
ed. LeGrande told Microwave News that he did not know inals in American Telephone and Telegraph Office, Wash- 
the amount of money Alcorta received, but that, in any ington, DC, was obtained by Microwave News from 
case, the settlement stipulates confidentiality. Alcom was a NIOSH under the Freedom of Information Act The report 
member of CWA when she worked at AT&T. will become part of a Health Hazard Evaluation (HHE), 

Alcorta was represented by Martha Walfoort of the which was requested by CWA in 1985. 
Washington, DC, law fm of Kirschner, Weinberg & 
Dempsey; William Dale of McChesney, Pyne & Duncan 
also in Washington, DC, handled the case for AT&T. 

Guy's 47 kV/m measurement is in the upper range of 
static fields associated with VDTs. A comprehensive survey 
of 147 different models by Sweden's National Institute of 
Radiation Protection found that static fields ranged from 
insignificant levels to 50 kV/m, with a median reading of 
npproximately 10 kV1m. The maximum reading was 64 
kVlm. 

Although there is no fm evidence that the electrostatic 
fields associated with VDTs cause skin disorders, some 
researchers believe they are linked (see MWN November1 
December 1985). 

Because of changes at AT&T, Guy measured the fields 
on a different VDT -at a different office - than the one al- 
leged to have caused Alcom's skin rash. 

Guy measured the electrostatic and electromagnetic 
fields associated with three different models of VDTs - 21 
AT&T Model 45s and one AT&T Model 63M) PC, in 
addition to two TAB units. The 6300 had a static field of 
approximately 40 kV/m at 1 cm. All the Model 45s had 
very low static fields, except for one unit which, like the 
TABS, had a static field of nearly 50 kV1m at 5 cm. 

Guy acknowledged to Microwave News that the TAB 
static fields were high. Ron Peterson of AT&T Bell Labs, 
who accompanied Guy duiing the survey, told Microwave 
News that he agrees with Guy's assessment. 

According to an expert on electrostatic fields, Dr. 

WHO Panel: l-Meter VDT Rule 
A World Health Organization (WHO) panel has 

endorsed the recommendations of two Canadian health 
officials that VDT operators not work within one 
meter of the rear or sides of nearby terminafs unless 
the machines have been tested and found to emit only 
low levels of non-ionizing radiation. Though the 
panel concluded that VDT radiation emissions are 
unlikely to harm operators, it nonetheless recom- 
mended that "it is gwd practice to avoid unnecessary 
exposure to non-ionizing radiation from the adjacent 
VDTs." 

This is the fmt  time that a public health group of 
any kind has formally cautioned about inadvertent 
mdiition from neighboring terminals. 

The panel's other recommendations included ergc- 
nomic suggestions on display, screen and workstation 
design. 

The report, "Health Aspects of Work With Visual 
Display Terminals," was written by Drs. Ian Marriott 
and Maria A. Stuchly of Health and Welfare Canada. 
It appeared in the September 1986 issue of Journal of 
Occuporioml Medicine. and is k ing  distributed by 
the WHO Regional Office for Europe. It does not 
represent official WHO policy. 



NBS EMC Course Notes for $8.50 
As in past years, staffers from the Electromagnetic 

Fields Division of the National Bureau of Standards (NBS) 
will offer a course on electromagnetic compatibility1 
interference (EMCEMI) metrology, June 8-11, at a cost of 
$750. Now you can buy the course notes, written by NBS's 
Drs. Mark Ma and Moto Kanda, for only $8.50. 

In a telephone i n t e ~ e w ,  Ma said that the EMC 
community tends to take a "fur-it" approach to EMI com- 
plaints. In this course, he said, "we seek to teach an in- 
depth understanding of the theory behmd EM1 problems. 
Once the theory is understood, the problem is more easily 

ZAP! 
Six hundred scientists and engineers with security 

clearances spent the fmt week of December at 
Kirtland Air Force Base in New Mexico examining 
the potential of high-power microwaves to zap 
enemy electronics. This was the 3rd National Con- 
ference on High-Power Microwave Technology for 
Defense Applications; at the second conference, in 
1983,300 people attended. (By comparison, in 1986, 
238 people were at the Bioelectromagnetics Society 
meeting and nearly 2 . W  attended the IEEE Electro- 
magnetic Compatibility Society symposium.) 

The proceedings of the meeting are classified, but 
it is known that more than 70 papers and 100 posters 
were presented. Many branches of the Department of 
Defense. were represented, including the Air Force, 
the Army and the Navy, together with DARPA. 
DIA and DNA. The Lawrence Livermore, Los 
Alamos and Sandia National Labs were also well 
represented, as were most of the big defense con- 
tractors - General Dynamics, Physics International 
and TRW each have a high-power microwave testing 
facility. 

In addition to sessions on sources, susceptibility 
and hardening, there was one on biological effects: 
Dr. David Erwin and Major Robert Downs repre- 
sented the Air Force and Howard Bassen and Dr. John 
D'Andrea described the Army and Navy programs, 
respectively. Dr. Frank Bames of the University of 
Colorado in Boulder presented a poster paper on his 
and Dr. Howard Wachtel's research on the effects of 
pulsed microwaves. 

Chuck de Cam, a former correspondent for the 
Qble News Network, considers the possibility that 
the U.S. is falling behind the U.S.S.R. in micro- 
wave weapons in "The Zap Gap," to be published in 
the March issue of The Atlantic (see also MWN, 
November/December 1986.) 
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corrected without creating another one." Ma emphasized that 
it is always preferable to address EMCEMI at the design 
stage, rather than later on. 

(A cunent example of what appears to be bad EMC plan- 
ning is the Air Force's B-1 bomber, whose radar-jamming 
and radar monitoring systems are incompatible. According 
to the January 12 Aviation Week, the cost of fixing this 
and related problems will be nearly $200 million.) 

The course material places special emphasis on measure- 
ment techniques, including reviews of TEM cells, revehr- 
ating and anechoic chambers and open field test sites. Also 
covered are shielding materials, probe antennas, out-of-band 
interference and conducted EM]. All that is missing from 
the notes is the course's half-day lab demonstration and a 
tour of the NBS insfallation. 

A copy of Elecfromngnetic Compatibilily and Interfer- 
ence Metrology, Technical Note 1099, is available for 
$8.50, prepaid, from the Government hinting Office, Wash- 
ington, DC 20402. Order No. 003-003-02760-0. For a list 
of other recent NBS publications, see "New from NBS" in 
Measurement Update on p.11. 

MWs as Co-Terafogens (conrinuedfromp.1) 

In the experiment, the mice were irradiated two hours 
daily on days 1-18 of gestation with 2450 M H i  radiation at 
power densities of 1, 10 or 40 mW1cmz. The rasearchers 
injected some of the mice with am-C on the ninth day of 
pregnancy. The synergistic effect increased dong with 
exposure level and was statistically significant even at 1 
mWIcm2. 

The researchers also report that fetuses of mice exposed 
to "nonthermal" fields (1 and 10 mWIcm2) had signScantly 
lower body masses than did sham-exposed fetuses, but there 
was no increase in malformations or resorptions. 

The team recommends continued research on microwave 
teratogenicity, particularly that using other known environ- 
mental and/or occupational teratogens. 

Previously, Szmigielski reported that 2450 MHz micro- 
wave ratfiation acts as a co-carcinogen with 3.4-benzo- 
pyrene: exposed mice suffered accelerated development of 
both spontaneous and chemically-induced skin cancer (see 
MWN, May 1981 and Bioelectromagnetics, 3, pp. 179-191, 
1982). 

The new fmdings were drawn from a report on the 
Developmental and Teratogenic Efiects of 2450 MHz Micro- 
waves in Mice, which was edited by Smigielski and Dr. 
Bogdan Chazan of the National Institute of Mother and 
Child. The report summarizes results from a series of experi- 
ments conducted between 1982 and 1985 by the eight-mem- 
ber team at the Warsaw center, they were supported by the 
U.S. Center for Devices and Radiological Health. 

To obtain a reprint of the paper or a copy of the full 
report, write to Szmigielski at the Center for Radiobiology 
and Radioprotection, 128 Szaserow, 00-909 Warsaw, 
Poland 



ELFNEWS 
EPRl Steps Up ELF Bioeffects 
Research Program 

The Electric Power Research Institute (EPRI) has added 
$1 million to its 1987 budget for studying the bioeffects of 
power line electromagnetic fields. The increase to $2.7 
million comes in response to "a heightened concern in the 
utility industry," according to Bob Black, manager of 
EPRI's non-ionizing radiation program. EPRI will soon 
fund two occupational health projects, including a major 
epidemiological study - as well as basic research on 
mechanisms. 

"Industry is clamoring for us to do some good research," 
Black told Microwave News in a telephone interview fmm 
his ofice in Palo Alto, CA. "The issue is getting the 
attention of a number of members of the utilities' senior 
management." The call for more work on the risks associ- 
ated with power lines follows the release of a number of 
studies linking extremely low ftequency 0 fields to 
cancer, especially new support for the apparent link between 
ELF fields and childhwd cancer (see MWN. November/ 
December 1986). 

Black said that oneEPRI vice-president characterized the 
power line health debate as "a jugular issue for the 
industry." 

One indication of the seriousness of the problem was 
the front page story in the December 3 issue of The Energy 
Daily, headlined "Transmission Link to Canw Feared by 
EPRL" The article was based on an interview with Dr. 
Leonard Sagan, the head of EPRI's radiation program. In the 
article, he was quoted as saying: "If you had asked two years 
ago if electromagnetic fields were harmful, I would have 
said there was no evidence of harm or potential hann....But 
now, I have to say there are some issues that have arisen 
that have to be resolved before answering that question." 
Sagan went on to say that the issue must be studied: 
"Lawyers know about this stuff. Reporters will know about 
it soon enough. We don't have a choice." 

Late last year, EPRI released a request for proposais 
(RFP No.799-27) for an "Assessment of Electromagnetic 
Field (EMF) Exposure by Occupational Job Title." The ob- 
jective of this effort is to "(1) test the validity of occupation- 
al titles as meaningful surrogates of electric and magnetic 
field exposure measurements, and (2) identify populations 
for future study of the claimed association of cancer and 
field exposure." Black said that he has received six propos- 
als for this effort and expects that the award will be 
announced in mid-March or early April. 

In February, EPRI is releasing a second RFP asking for 
bids for a major epidemiological study of workers exposed 
to ELF fields. Black said that the study will take four to six 
years to complete. He anticipated that a full year of plan- 
ning will be needed before the study can get underway. He 
added that EPRI will seek the cooperation of a utility to 

facilitate the study. 
EPRI has set UD a Dane1 of scientific exuerts to set re- 

& .  

search priorities for the institute's senior management. Dr. 
H.B. Graves, a consultant based in the Washington, DC, 
area, is the chairman of the panel. Graves was the chairman 
of two other committees that investigated ELF hedth risks: 
one for the American Institute of Biological Sciences (see 
MWN, May 1985) and one for the Florida Electric Power 
Coordinating Group (see MWN, JulyIAugust 1985). 

At a panel meeting held in San Diego, CA, January 29- 
30, five groups were formed to evaluate research needs. The 
chaiien and their areas of specialization are: Dan Bracken, 
a consultant based in Portland, OR, on exposure assess- 
ment Dr. John Peters of theuniversity of Southern Califor- 
nia in Los Angeles on epidemiology; Dr. Tom Tenforde of 
the Lawrence Berkeley Lab in California on biophysical 
mechaniims; Jack Lee of the Bonneville Power Administra- 
tion on DC fields, and Dr. Marvin Goldman of the Energy- 
Related Health Research Lab at the University of California 
at Davis on animal carcinogenesis 

Black said that Graves is scheduled to coordinate the 
recommendations of the five groups and to submit a report 
to EPRI by the end of February. He added that some of the 
new $1 million research fund will be used to pursue the 
panel's recommendations, but that only good proposals will 
be supported. 

EPRI has also issued an RFP for basic research on 
mechanisms of interaction between ELF fields a@ biolog- 
ical systems. A notice announcing this RFP (No.799-26) 
appeared in the December 19 issue of Science. Those receiv- 
ing awards, which will be patterned on those of the Nation- 
al Science Foundation, will be funded for up to three years. 
The deadline for applications is in early April. 
I I 

Video on Mechanisms 
Dr. Ross Adey has produced a 15-minute animated 

video showing how cells can "communicate" through 
weak electrical signals. 

The video, Cell Membranes nnd Infercellulnr Corn- 
rnWIlmWIlcation, is a graphic description of Adey's emerg- 
ing theory on the way in which electmmagnetic radia- 
tion may influence the promotion of cancer. It illus- 
trates how signals can be amplified on the surface of 
the ceU membrane and then transmitted inside iL 

The art work is by Frank Armitage, best known 
for his work on The Fonfasfic Voyage, a 1966 medi- 
caVscience fiction thriller. The video was made at the 
Walt Disney studios in Los Angeles, CA, and paid 
for by the Veterans Administration (VA). Adey is the 
Associate Chief of Staff for R&D at the VA Hospital 
in Loma Linda, CA. 

The video will be publicly available later this year; 
we will publish ordering information as soon as it is 
released. 
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Swedish Academy of Engineering: 
ELF Fields May Not Be Risk Free ... 

A committee of the Royal Swedish Academy of Engi- 
neering Sciences is no longer confident that power line 
fields are safe. In its just-released 1986 report, the commit- 
tee states that a growing body of work indicates a potential 
hazard. 

Whi% seessing that more research is needed, the com- 
mittee warns that the possible link between extremely low 
frequency (ELF) magnetic fields and cancer must be "taken 
far more seriously than before." 

Reprinted below is the English translation of the sum- 
mary statement of the academy's Committee for Biological 
Effects of Power Frequency Electric and Magnetic Fields: 

The Raval Swedish Academv of Eneineaine Sciences (IVA) -~~~ ~ -, - - u - . . 
Committee for Biological Effects of Power-Frequency Elechic and 
Marnetic Fields lus cornoiled a 1986 r m n .  evaluatine the rccent . . 
r e s k  in this ma.  A 

- 
In the 1983 rewrt (IVA-Raowrt 2401 it was stated that there 

is arangeof well ;tabli;hedeffe&of power-frequency electric and 
mapetic fields. but that none of these effects were judged to 
umstitute a health hazard. Since then, international research in the 
area has been intense and a great number of investigations have 
been published We fmd that the above judgment may still be valid 
even today. However, thae are more studies than before showing 
effects. such as if they can be confirmed they must be judged as 
being hazardous to health. Primarily, it is the mapetic field which 
allegedly can cause these effects. 

In the epidemiological studies concerning cancer and resi- 
dential or occtmational exwsure to elecmmaenetic fields. there is 
some consistency in the different studies concerning an enhanced 
risk. panicularly in cenain forms of leukemia and for childhood 
tumors. However, results presented so far. arc too vague for funher 
conclusions u, be d r a m  n m  hypothesis h u t  a relntiun betwcen 
exposure to magnetic fields and cancer must however be taken far 
more seriously thw before. 

Funher epidemiological as well as experimental research in 
this area is necessary for clarifying these imporiant questions. 

The committee's full report is only available in Swedish 
at this time. 

... West Coast Transmission Projects 
Discount ELF Risks 

The draft environmental impact statement/environment- 
al impact report (EISEIR) on two West Coast power lines 
dismisses the health risks associated with extremely low 
frequency (ELF) elechic and magnetic fields. 

The California-Oregon and Los ~anos-Gat& Trans- 
mission Projects plan to build two 500 kV power l ies ,  
approximately 340 and 84 miles long, respectively (see 
MWN, July/August 1985). The EISEIR concludes that, 
"There is abundant evidence that the elechic and 
magnetic fields produced by the [California-Oregon] project 
are unlikely to pose a threat to the health and welfare of 
people, animals or crops. None of the major independent 

scientitic literature reviews has concluded that transmission 
lines of this type are unsafe." 

With respect to the potential hazards associated with 
electric fields, the EISEIR f i d s  that, "It appears that, in 
general, the presence of typical transmission line electric 
fields would not introduce any new or unique environments 
beyond the right-of-way edge that are not otherwise 
experienced in the normal household of working envimn- 
ments." 

For magnetic fields, the EISIEIR notes that, "In using a 
biophysical approach, biological effects from transmission 
line magnetic fields would not be expected" 

For more information andlor to comment on the 
EISEIR, contact Environmental Coordinator, California- 
Oregon Transmission Project, PO Box 660970, Sacra- 
mento, CA 95866, (916) 924-3995. The closing date for 
comments was recently extended until March 2. 

ELF Bioeffects Roundup 
Outlined below are recent papers on the biological 

effects of extremely low litquency (ELF) fields. 

P, Bamncelli, et al., "A Health Examination of Railway 
High Voltage Substation Workers Exposed to ELF Electro- 
magnetic Fields." American Journal of Industrial Merlicine. 
10, pp. 45-55, 1986. 
Medical exams and lab tests of 627 Italian railroad em~lovees who . . 
work nea  inlcrcomection aud conversion subsulions operating nl 
220 k V  show no evidence of health effects due to ELF exposure. 
Researchers based in Rome and Florence surveyed workeis with 
mean maximum exposure levels to 50 Hz elecnic and magnetic 
fields of 5 kV and 15 uT. respectively, for 1. 10 or 20 hours per 
week In addition to a general examination, the workers underwent 
tests of their cardiovascular. blwd and nervous systems. The 
"results seem to indicate the absence of clear effects." the authors 
conclude. They nate. however, that the limited number of param- 
eters studied "does not allow us to give a definitive answer...." 
They suggest that their results could be used to determine the 
lowa limits for an occupational ELF exposure standard 

J. Behari, et al., "Biological Effects on Rats of Chronic Ex- 
posure to 50 Hz Fields of Moderate Intensity," Journal of 
Bioelech'city, 5. pp. 335-342, 1986. 
Researchers based in New Delhi. India. examined the biological ef- 
fects of exposures to 50 Hz fields by measuring food and water 
intake. elecmcardioerams IECGs) end morralitv rates in develon- 
ing m i e  r u .  The cx$sed group i e  and drank iess and h d  high'cr 
am~litudes of R and T waves in their ECGs. The authors conclude 
rhai though the effects are within physiological limits, 50 Hz 
fields creak mild s h s  in rats. 

Carl Blackman, et al., "Effect of Power Line Frequency 
Electric Fields on a Developing Organism," presented at the 
8rh Annual Meering of the Bioeleclro,nagnerics Society 
(BEMS), Madison, WI, June 1986. 
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ELF News 
Blackman presented expahental evidence that a 10 Vhn electric 
field - commonly found in the home - is biologically active. 
Blackman and his colleagues at the Environmental Protection 
Agency (EPA) in Research Triangle Park, NC, exposed click eggs 
to 50 Hz or 60 Hz electric fields at an average intensity of 10 Vlm 
(mu;) for 21 days. Afta hatching, the chicks were exposed to either 
50 Hz or 60 Hz fields, and their brain tissues were examined for 
calcium efflux Only those chicks exposed to 60 Hz in ovo fol- 
lowed bv 50 Hz wst ovo &wed a rescanse. In an intaview at the 
wnferkce. ~ l v k m a n  said hat. while-the significance of the fmd- 
ing is still unclear, it does indicate that exposure history can affect 
biological response. See also Blackman's paper on the influence of 
the local gwmagnetic field, "A Role for the Magnetic Field in the 
Radinlion-Induced Efflux of Calcium Ions from Brain Tissue in 
Vim," Bioelecrromagnefics, 6, pp. 327-337. 1985, and MWN, 
September 1984. 

IlT Research Instihlte (IITRI), Compilation of 1985 Annual 
Reports of the Navy ELF Communications System Eco- 
ogical Moniforing Program, Technical Report NoEM549- 
26, 3 Volumes, 1,352 pp. Prepared for the Space and Naval 
Warfare Systems Command, July 1986. Available from the 
National Technical Information Service, Springfield, VA 
22161. 
These ten pmgress r e w  describe the ongoing studies on the 
effects of elecmmagnetic fields generated by the Navy's ELF 
Communications System on the surrounding plant and animal life 
in Wisconsin and Michigan. In all, they examine the possible 
effects on 16 different organisms, including plants. fxh small 
mammals, birds. mimrganisms and insects in skenms, wetlnnds 
and forest ecosystems. To date. the research has primmily docu- 
mented existing conditions at test and contml areas and will serve 
as baseline data for later results. See also J. E. Zapotosky. 
Extememly Lmv Frequency (ELFJ Communications System Ecolo- 
gical Momloring Program: Summary of 1985 Progress, Repon 
No.EO6549-27. IlT Research Institute, Chicago, IL. October 1986. 

J. Leal, et al., "Magnetic Environment and Embryonic 
Development A Role of the Earth's Field," IRCS Medical 
Science. 14. pp. 1145-1146,1986. 

This short paper, the most recent one from Leas  p u p  in Madrid, 
Spain, explores the iduence of the Earth's magnetic field on the 
biological activity of very weak ELF pulsed rnagnetic fields on 
chick embryos: A "smng correlation" was found between the 
Earth's field and the number of abnormal emb~yos resulting from 
exposure to artificial pulsed fields. In addition. Leal and coauthors 
note that "the Earth's [magnetic field] may influence per se the 
development of the embryos. even in the absence of d c i a l  
fields." (Note that IRCS Medical Science's name was changed to 
Medicalscience Research at the beginning of 1987: the journal is 
published by Elsevier.) 

M.T. Marcon, et al., "Effects of Sinusoidal 60 Hz Electric 
and Magnetic Fields on ATP and Oxygen Levels in the 
Slime Mold, Physanun polycephalwn," Bioelectromag- 
netics, 7 ,  pp. 307-314.1986. 

Cultured slime mold cells, continuously exposed for 120.180 days 
to 60 Hz 1 Vlm and 1.0 G electric and magnetic fields. 

respectively, singly and in combination, had significantly reduced 
levels of adenosine triphosphate (ATP), an essential element in cell 
metabolism. The research p u p .  based at the University of Wis- 
consin-Parkside in Kenosha (Marmn is now at the Off~ce of Naval 
Research in Arlington, VA). also observed a significant drop in the 
r e t i o n  rate of cells exposed to the combined fields and to the 
electric field alone but not those exposed to the rnagnetic field 
alone. The authors suggest that the significant decreases induced by 
the electric andby the combined fields indicate that "more thanone 
mechanism of interaction may be involved in inducing an [electro- 
magnetic field] effect" This is a continuation of research that has 
been ongoing for 10 years. The team is pan of the Navy's Project 
ELFprogram. Earlier fmdigs demonsbated that exposure of these 
organisms to electromagnetic fields lengthened their mitotic cycles 
and l o w e d  their respiration ram. 

Y.J. Seto, et al., "Chronic 60 Hz Electric Field Exposure- 
Induced Subtle Bioeffects on Hematology,". Environmental 
Research, 39, pp. 143-152, 1986. 
In this, their most recent paper, researchers at Tulane University in 
New Orleans. Lk repat that rars exposed to 80 kV/m. 60 Hz 
electric fields for 120 days had signEcantly lower total white 
blood cell counts, as well as depressed lymphocytes and wsinophil 
counts. The exposure did not affect red blwd cells, however. The 
team concludes that "animals chronically exposed from the Lime of 
conception ... show a response similar to that observed with ckonic 
exposure to some other mild stresson." The authors emphasize, 
however, that the effects are "small in absolute magnitude." For a 
synopsis of the team's earlier papas, see MWN. Jmq/Febmnry 
1985. 

Richard G. Stevens, ''Electric Power Use and Breast Cancer: 
A Hypothesis," American Journal of Epidemiology, April 
1987 (in press). 

Awrding to Stevens, ELF fields may be resrmnsible for the 
increased-breast cancer rates in indusuihl coun&es. Experiments 
have shown that (I) both constant l i ~ h t  and 60 Hz fields sumess 
melatonin production by the pine> gland - as little as-0.022 
uW1cmz light can have this effccc (2) melatonin can inhibit 
chemical-induced breast canco; and the removal of the pineal gland 
enhances carcinogencsis; and (3) rars exposed to constant light 
have a greater incidence of chanical-induced breast cancer. In this 
paper, Stevens proposes to test the hypothesis that ELF fields can 
also promote breast cancer in rats, taking care to control for the 
possible confounding action of light 
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UPDA 7-ES 
BIOLOGICAL EFFECTS 

Light and Rhythms ... Bright light in the morning can 
alleviate Seasonal Affective Disorder (S.A.D.), the depres- 
sion and fatigue associated with winter's short days, but 
applying the same therapy in the evening does not help, 
according to a new study by Dr. Alfred Lewy and coworkers 
at the Oregon Health Sciences University in Portland. 
Though researchers have known that bright light - but not 
indoor light - suppresses melatonin, a hormone secreted at 
night, the way light relieves S.A.D. has been unclear. 
Now, in a paper in Science (January 16,1987). based on a 
study of eight SAD. patients, the Oregon team puts 
forward the explanation that the antidepressant effect "is at 
least in part related to advancing the phase of the melatonin 
onset and, by implication, other circadian rhythms as 
well."..hwy's results are consistent with the work of Dr. 
Charles Czeisler and colleagues, alsn published in Science 
(August 8, 1986). which shows that bright light in the 
evenings sets back the cycle: they conclude that evening 
light could provide relief for those who experience shift 
work insomnia or jet lag .... The Lancet (August 30. 1986). 
England's leading medical journal, cautions against actually 
taking melatonin for jet lag. An editorial suggests that the 
hormone may just disturb, not actually shift, the circadian 
rhythm .... The influence of the circadian cycle on the 
efficacy of drugs is addressed in a news item in the New 
Scientin (January 16, 1986). It cites a study in which the 
toxic side effects of cancer chemotherapy depended on the 
time of day the drugs were administered ... For background, 
see Drs. Carl Hirschie Johnson and J. Woodland Hastings's 
"The Elusive Mechanism of the Circadian Clock," 
American Scientist, JanuaryiFebruary 1986 and MWN, Sep  
tember/October 1985 .... Also see the letter on melatonin 
cycles among night shift workers by Dr. Franz Waldhauser 
and colleagues at the University of Vienna, Austria, in the 
New England Journal of Medicine (December 18, 1986). 

No Effeet with MM Waves-.Do millimeter (MM) 
waves have a non-thermal effect on the growth rates of 
microorganisms? Experiments designed to answer this ques- 
tion continue to yield conflicting results. The debate started 
in the late 1960s and early 1970s when both Canadian and 
Soviet researchers published papers showing that GHz 
radiation is biologically active. A number of German 
scientists looked into the problem and, in a series of elegant 
studies, showed that yeast had an extreme sensitivity to 
specific frequencies in the 41 GHz radiation band: they 
found that growth was enhanced and inhibited at frequencies 
only 8 MHz apart On the other hand, groups at the 
Polytethnic University in New York City and at the 
University of Utah in Salt Lake City were unable to show 
any activity (see MWN, October 1983). The Utah team - 
Drs. Luciano Furia, Douglas Hill and Om Gandhi - has 
recently published the results of their attempts with yeast 
cultures, exposed to 15 different frequencies in three bands 
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between 41.650 and 41.798 GHz; in each case, they found 
no change in growth rates. Writing in the November 1986 
issue of the IEEE Transactions on Biomedical Engineering, 
the Utah group advocates "extreme caution" when inter- 
preting papers - especially those by S.J. Webb - that use 
the positive results with MM waves as the basis for new 
applications for cancer diagnosis and therapy. In a telephone 
interview. Gandhi said that the experiments with MM 
waves are continuing. 

Electrostatic EKec ts... Male rau; exposed to elecno- 
static fields had offspring with congenital abnormalities, ac- 
cording to a new repon from Indonesia (Internatio~l 
J o u r ~ l  of Andrology, 9, pp. 152-160, 1986). This is the 
fmt study to link electrostatic fields with birth defects. Drs. 
Oentoeng Soeradi and M.K. Tadjudm of the Department of 
Biological Sciences at the University of Indonesia Schwl 
of Medicine in Jakarta exposed the testes of male rats to 
electrostatic fields of 1 to 7 kilovolts (kV) and found that 
fertility was diminished. At exposure levels of 6 to 7 kV, 
offspring suffered kom a host of defects. 

A New Lwk for Health Physics..Jn its 29th year 
of publication, Health Physics, the journal of the Health 
Physics Society, has been changed to a new 8-llLby-11 
format According to Editor Genevieve Roessler, a principal 
motivation for the new design was to make it easier for 
advertisers who are geared to this larger page sue. 
Representing the non-ionizing radiation community in the 
fust issue of Volume 52 (January 1987) are Drs. Don 
McRee and H.G. Davis of NIEHS in Research Triangle 
Park. NC, with a paper on the "Effects on Energy 
Absorption of Orientation and Size of Animals Exposed to 
2.45 GHz M i m a v e  Radiation." 

COMMUNICATIONS 

Healy Heights Survey ..A we go to press, the FCC 
has released the results of last summer's EPA-FCC measure- 
ment survey of RFm radiation levels near the Healy 
Heights antenna farm in Portland, OR (see MWN, Septem- 
ber/October 1986). Some of the readings insides houses 
approached 200 uWIcm2, although "typical levels" were 
below 100 uW/cmz. We will feature more details of the 
survey in our next issue. For a copy of the report, contact 
Dr. Robert Cleveland, Office of Engineering and Tech- 
nology, FCC, 2025 M Street NW, Washington, DC 
20554, (202) 653-8169; or Richard Tell, Oflice of 
Radiation Programs, EPA, PO Box 18416, Las Vegas, NV 
89114, (702) 798-2440. 

COMPATIBILITY & INTERFERENCE 

Woodpecker Pr0ject.A preliminary report on the inter- 
ference caused by the Soviet Union's over-thehorizon 
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UPDATES 
( O w  radar has been completed and wiU be distributed at 
the 1987 World Administrative Radio Conference (WARC) 
for High Frequency (IHF) Broadcasting, which began in 
early February in Geneva. Switzerland. The Association of 
North American Radio Clubs' Woodpecker Project - so 
named because the OTH produces a pecking sound on 
communications receivers - coordinated 96 shortwave 
listeners in 18 countries, who monitored the OTH signal 
dining October 1985 (see MiW, July/August 1985). The 
report includes an analysis of the mdar's transmission 
patterns, as well as the effects on 35 broadcasting stations. 
1t.concludes by recommending that the WARC delegates 
adopt a resolution condemning Woodpecker-type inter- 
ference with the HF band. The 63-page report, prepared by 
Robert Horvitz, is available for $7.00 in the U.S. and 
Canada and $9.50 elsewhere (via air mail), prepaid, from the 
Woodpecker Project, 1634 15th Street, NW, Washington, 
DC 2M109. 

Amador Wins Japanese Accreditation ...Amador 
Corp.. an EMC testing company based in Taylors Falls, 
MN, is the first company outside Japan to win approval as 
a certified measurement faciity for testing under the new 
standards promulgated by the Japanese Voluntary Control 
Council for Interference (VCCI). According to Amador's 
Cynthii Weber, VCCI certification will enable U.S. elec- 
Ironic equipment manufacturers to compete more effectively 
with their Japanese counterparts. For more information. 
contact Weber at Amador, Wild Mountain Rd., Almelund, 
MN 55002, (612) 583-3322 .... On March 1, Amador will 
open a new testing lab in S t  Paul. MN, which was 
purchased from Medtronic, Inc., best know for its line of 
cardiac pacemakers. Under the terms of the purchase, 
Amador will do EMC testing for Medmonic. 

EMP 

FCC Petition Denied and Appealed .. Nickolaus 
Leggett and Donald Scbellhardt are persisting in their effons 
to get the FCC to study the possible protection of civilian 
communications systems from EMP radiation. On Decem- 
ber 5, Albert Hatprin, chief of the FCCs Common Canier 
Bureau, denied Leggett and Schellhardtrs petition to open a 
formal inquiry (see MWN, September/October 1986). 
Halprin gmnted that the issues raised by the petition are 
"topical and important," but nevenheless decided that "they 
do not warrant examination by the commission at this 
time." He argued that because other W D  studies are on- 
going, FCC action would be "premature." On January 5, 
Leggett and Schellhardt asked the commission to reconsider, 
contending that the FCC "has underestimated the availa- 
bility of infomation on EMP, underestimated the serious- 
ness of the EMP problem and overestimated the 
effectiveness of ongoing private sector responses." At this 
point DOD stepped into the fray, urging the FCC to stand 

f i  because DOD is acting to protect civilian 
telecommunications - 95% of DOD's communications are 
on commercial systems - and because most of the technical 
details are classified. (The Defense Nuclear Agency and the 
Defense Communications Agency are already developing an 
EMP protection standard. DOD noted.) Leggett and 
Schellhardt answered back that the whole process should be 
opened up to public scrutiny. This time the petition will be 
reviewed by the FCC commissioners themselves. 

INTERNATIONAL 

WHO Directory ... The World Health Organization's 
(WHO) Regional Office for Europe has issued Institutions 
and Legislation Concerned wilh Non-Ionizing Radiation 
Health-Related Research and Prolecrion: A Directory - 
1986. It was compiled and edited by Dr. Michael Sum, of 
the WHO regional office in Copenhagen, Denmark, and 
Widre Benwell, the head of the non-ionizing radiation sec- 
tion at the Canadian Radiation hotection Bureau in Ottawa 
The &-page directory, which covers W. visible. IR, MW, 
RF and ultrasound, consists of two tables: the fust lists 
every country's laws and institutions which address these 
types of radiation; the second lists the names and addresses 
of individuals working on these issues. Much of the inform- 
ation in the tables was collected in the late 1970s and 
updated in 1985. Periodic updates are planned, according to 
Benwell. A limited number of copies of the directory are 
available. In North America, contact Benwell at the Radia- 
tion Protection Bureau, Environmental Health Center, 
Room 233, Tunney's Pasture, Ottawa, Ontario KIA OL2, 
Canada. In Ewpe ,  contact Suess at the WHO Regional 
Office for Europ:. Copenhagen, Denmark. 

The Next Asbest~s?~.Will personal injury suits over 
the adverse health effects of microwave radiation grow in 
the same way that litigation over asbestos has? Dr. Allan 
Frey of Randomline, Inc., argues that this scenario is very 
likely in the cover story of the January 1987 issue of The 
Pennsylvania Lawyer. He warns that unless more bioeffects 
research is funded and unless adequate controls are placed on 
emissions, the microwave indusw may be crippled by an 
angry public unwilling to accept any future sources of 
radiation. 

MEASUREMENT 

Monitoring RF Heat Sealers ..Nards Microwave 
Corp. is now marketing a new meter to measure electro- 
magnetic fields in the 10-40 MHz frequency band. The 
Model 8512 is designed to monitor emissions fmm RF 
heaters and sealers, many of which operate at 27 MHz. The 
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battery-powered meter and probe cost $995.00, less than the 
more sophisticated units that can measure over a larger 
frequency range. It may be used with two different scales - 
up to 5 mW/cmz or 50 mW/cmZ - and will overload at 50 
W/cmz. According to Robert Johnson, Narda's instrument 
sales manager, the meter may be used by those who have 
not had specialized training. For more information, contact 
Johnson at 435 Moreland Rd., Hauppauge, NY 11788, 
(516) 231-1700. 

New From NBS. ..Dr. Moto Kanda and Lanny Driver, of 
NBSs Electromagnetic Fields Division, have developed a 
new broad-band electric field probe, which can measure 
fields between 1 and 1.60 V/m from 1 MHz to 15 GHz, 
with a flat response to within rt2 dB. The probe is only one 
cm in diameter and four cm long. For details, see their 
paper in the February 1987 issue of the IEEE Transaclions 
on Microwave Theory and Techniques ... Nchard FitzGerrell 
describes "Standard Linear Antennas, 30 to loo0 MHz," in 
the December 1986 issue of the IEEE Transactions on An- 
tennas and Propagation (see also below) ... .Fmm the NBSs 
Technical Note series: - Automated Measurement of 
Frequency Response of Frequency-Modulated Generators 
Using the Bessel Null Method, J. R. Major, EM. Living- 
ston and R T. Adair (TN 1093). Order No. 003-003-02728- 
6, $1.75, prepaid, from U.S. Government hinting Office 
(GPO), Washington, DC 2M02. Design, Evaluahbn and 
Use of a Reverberation Chamber for Performing Electro- 
magnetic SusceptibilityNuInerability Measurements. ML. 
Crawford and G.H. Koepke (TN 1092). Order No. 003-003- 
02734-1, $7.00. prepaid from GPO. . Linear Gain - Sfond- 
ard Anfennus Below IOW MHz. R. G. FitzGenell (TN 
1098). Order No. 003-003-02736-7, $2.25, prepaid, from 
GPO. . NBS 50 Wlr Phase Angle Calibration Sfandnrd, 
R.S. Turgel (TN 1220). Order No. 003-W3-027260, 
$4.00, prepaid, from GPO. - A Statistical ChoracferizOhOhon 
of Electroqlosive Devices Relevanf to Elecfromagnetic 
Compatibility Assessment, Dennis S. Friday and John W. 
Adarns (TN 1094). Order No. 003-003-02744-8. $2.75. pre- 
paid, from GPO. . A Study of Techniques for Measuring 
the Electromagnetic Shielding Effecliveness of Mmerials. 
Peny F. Wilson and Mark T. Ma (TN 1095). Order No. 
003-003-02735-9, $3.50, prepaid, from GPO. 

MEDICAL APPLICATIONS 

Characterizing Magnetic FieIds.IFDA's Center for 
Devices and Radiological Health (CDRH) has developed a 
computer-based system to characterize and compare the 
pulsed*magnetic fields asociated with non-invasive bone 
healing devices. According to Dr. Whit Athey, chief of the 
electrophysics branch at the center's Office of Science and 
Technology, the system can analyze the amplitudes, 
waveforms and component frequencies of the pulsed fields. 

"More attention needs to be placed on dosimetry and ths 
system will help us do that," Athey told Microwave News 
in a telephone interview. He snid that center scientists will 
soon begin locking at the output from transcutaneous 
elechical nerve stimulators, better known as TENS units. 
For more information, contact Athey, CDRH, HFZ-133. 
FDA, Rockviie, MD 20857, (301) 443-3840. 

MEETINGS 

EMF Mechanisms at ACS ..9rofessor Martin Blank 
of Columbia University's College of Physicians and Sur- 
geons in New York City is organizing a Bwelecfrochern- 
ishy Symposium on Surface Chemistry in Biology. Medi- 
cine ond Dentistry as part of the American Chemical 
Society's (ACS) Spring Meefing, to be held at the-Marriott 
Hotel in Denver, CO, April 8-9. The symposium will 
review the influence of electric and electromagnetic fields on 
biopolymers, membranes and whole cells. In addition to 
Blank, the speakers will include: Drs. WR. Adey, F.S. 
Barnes, J.O'M. Bockris, J.D. Bond, E. Findl, R. Goodman, 
IR. Miller, T.Y. Tsong, H. Wachtel and J.C. Weaver. 
Blank organized a similar symposium in 1978 - the pro- 
ceedings were published by ACS in 1980 as part of its 
"Advances in Chemisby Series" (No.188), Bioelectro- 
chemiifry: Ions, Surfaces. Membranes. Many of the sched- 
uled speakers are also conhibuting to a forthcoming 
volume, Mechanisfic Approaches to the Interaition of 
Electric and Electromagnetic Fieldr wilh Living Systems, 
edited by Blank and Findl, to be published by Plenum in 
late 1987 or early 1988. 

Magnetic Fields Proceedings ... In May 1985, Profes- 
sor Jurgen Bernhardt hosted a Symposiwn on the Status of 
Research on the Biological Effects of Static and Extremely 
Low Frequency Magnetic Fieldr, sponsored by WHO, 
IRPA and the German Federal Health Office (see MWN, 
May 1985). He has now edited these papers and the 
proceedings have been published. For more information, 
contact Bemhardt Institute for Radiation Hygiene, Federal 
Health Office, Ingolstadter Landstrasse 1, D-8042 
Neuherberg, F.R.G. 

Power Lime Bioefkts Review. ..In past years, EPRI 
and DOE have held annual meetings for their contractors to 
present progress reports on their work. This year's meeting 
will be open to all researchers investigating power line bio- 
effecrs. April 1 is the deadline for notification of intent to 
present papers or posters; abstracts are due September 1. 
Review of Research on fhe Biological Effects of 50160 Hz 
Electric and Magnetic Fields, Air Ions and Ion Currents will 
be held at the Hyatt Regency Hotel in Kansas City, MO, 
November 2-5. No travel funds are available. For more 
information, contact W/L Associates, Suite #4, 120 West 
Church St ,  Frederick, MD 21701, (301) 663-1915. 
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UPDATES 
NIRO 1987 ...a l s f  Symposim on Biological Eficfs,  
Hazardr and Prolectionfrom Non-Ionizing Radiation in Our- 
&or Applications (NIRO 1987) will be held in Stockholm, 
Sweden, August 12-16. The conference will primarily 
address lasers but will also consider microwave radiation. A 
number of invited speakers have already been lined up, 
including, on microwaves, Drs. Frank Barnes of the U.S., 
Kjell Hansson-Mild of Sweden, and Bernard Servantie of 
France. A Soviet scientist is scheduled to address non- 
thermal microwave effects on the cenh'al nervous system. 
Papers are being invited; abstracts are due by March 31. For 
information about submitting an abstract, contact Mrs. 
Margit Andersson, Dept of Ophthalmology, Kamlinska 
Hospital, S-104 01 Stockholm 60, Sweden, (8) 331710; for 
registration materials, contact the Kreab Congrex, Box 
5619, S-114 86 Stockholm, Sweden, (8) 7234230. 

OVENS 

Popcorn and Baby Bottle Bums ... Opening a bag of 
microwave popcorn may be hazardous to your health, accord- 
ing to a letter in the New England Journal of Medicine 
(November 20, 1986). Patricia Routhier and Dr. Arnold 
M%tIin, of Geneseo, NY, and Dr. Reginald Ishman of 
Warsaw, NY, described the case of a 10-year-old boy who 
severely bumed hi eyelids while opening a bag of 
microwaved popcorn at face level. The rush of released 
steam caused fust- and second-degree bums. The package 
camed a warning, "Handle the bag carefully -- It's hot!" 
"Obviously, this warning is not sufficient to prevent eye 
injuries," the aurhors wrote. This w& not the fust time a 
child has been injured by microwave-hated fwd: Two yews 
ago, pediatricians reported that a baby suffered throat 
injuries after drinking formula heated in a microwave oven 
(W.C. Sando et al., Journal of Pediatrics, 105, pp. 864- 
867, 1984). The baby's bums were due in part to the fact 
that when formula is heated in a microwave oven, the liquid 
can be scalding hot when the bottle is only warm. The 
doctors warned that, "The safety of microwave ovens is 
operator dependent. Heating a bottle of infant formula in the 
microwave oven is popular and should be simple, but it is 
potentially treacherous when undertaken by the uninform- 
ed." They ended their case report with age-old advice for the 
microwave generation: pretext the formula before feeeding 
the baby. Last spring, a researcher from the Shriner's Bums 
Institute in Cincinnati, OH, warned of a rise in bums from 
microwave ovens (see MWN, July/August 1986). 

PEOPLE 

,Bill Kaune, long known for his work on the measure- 
ment and dosimetry of ELF fields at the Battelle Pacific 
Northwest Labs in Richland, WA, will join the National 
Bureau of Standards (NBS) in Boulder, CO, in March. At 
NBS, Kaune will be working with the microwave and milli- 
meter wave noise measurements group. 

12 

Walter Stwssel Jr., the U.S. Ambassador to the 
Soviet Union from 1974 to 1976, died of leukemia on De- 
cember ll. Stoessel was in Moscow when the news broke 
that the Soviets were beaming microwaves at the U.S. 
embassy - the irradiation had in fact started 23 years earlier. 
A State Department spokesman told UP1 that Stoessel's and 
two other post-war ambassadors' cancer deaths had nothing 
to do with health hazards at the embassy. But syndicated 
columnists Rowland Evans and Robert Novak reported on 
December 13 that many U.S. government officials blame 
microwaves for Stoessel's death. 

Frank Harlen of the U.K.'s National Radiological Protec- 
tion Board (NRPB) collapsed and died at work on January 
16. Harleu was one of the board's experts on radiofrequency, 
microwave and Iaser radiation; he was responsible for pre- 
paring many of its reports on non-ionizing radiation. He 
served in a number of working gmups set up by the World 
Health Organization's Regional Office for Europe in Copen- 
hagen and was a member of the IEC's commiuee on lasers. 

POWER LINES 

International Concerns ... The CoUingwood Commu- 
nity Health Center (CCHC), a citizens group opposing the 
construction of a 220 kV power lime in Victoria, Australia, 
has published Elecfromagnetic Fielieldr, Electric Power and 
Public Health: A Commu&y Resource Document Based 
on the Vicrorian Experience, 19615-1986 (see MWN July/ 
August and September/October 1986). Prepared by Ian 
Macmillan, the 240-page report was designed to "make the 
technical aspects of the power line health effects debate 
more accessible and understandable to the public." Mac- 
millan reviews the latest research and argues that the state 
uritity, the government and their consulfant, Dr. H.B. 
Graves, did not "properly consider a large number of the 
relevant studies" in approving the lime. The report costs 
$12.00 (Australian) for individuals and community/volun- 
tary organizations and $25.00 for others (add $3.00 for 
postage) and is available from EMR Project Fund, CCHC, 
154 SackviUe St, Collingwd, Victoria 3066, Australia, 
(03) 419-615L.A similar dispute is brewing in the 
Republic of Ireland, where the Electricity Supply Board is 
expanding its 400 kV lines to send electricity generated at a 
coal-fled west coast power plant, eastward to Dublin. 

STANDARDS 
Draft EMC Liits.lAmerican National Standards 
Committee C63 has issued a draft of its proposed revision 
of ANSI C63.12-1984, Recommendations for Elecfromag- 
nefic Compatibility Limits (BSR C63.12). The standard 
does not specify suggested limits, but presents a rationale 
for developing them; it does not address limits for ISM 
equipment. A copy of the BSR C63.12 draft is available for 
$7.00, prepaid, from Fred Huber, Jr., IEEE, 345 East 47th 
St, New York, NY 10017. 
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Polish CancerSfudies (codinuedfrwn p.1) 

SzmigielMs project is the fmt  prospective epidemi- 
ological study ever attempted. This effort, together with his 
earlier retrospective study of the Polish military, represents 
an unprecedented body of data on the possible carcinogenic 
effects of RF/Mw exposures. 

In 1985, Szmigielski and his colleagues released the 
results of their retrospective study, which found a 
significant increase in cancer among Polish military 
personnel exposed to RF/Mw radiation. The data revealed 
that exposed personnel were three times as likely as those 
not exposed to develop cancer - tumors of the blood- 
forming organs and lymphatic tissue were nearly seven 
times more common than among unexposed servicemen. In 
addition, the study showed a stmug correlation with 
exposure time. The paper appeared in Polish and was not 
widely dishiiuted (see MUU, March 1985). 

The fmt English summary of the 1985 findings, 
written by Szmigietski himself, will be included in a 
chapter in Foundations of Modern Bioelechicity, which will 
be published this summer by Marcel Dekker in New York 
City. The volume is edited by Dr. Andrew Marino of the 
Louisiana State University Medical Center in Shreveport 

In his chapter, Szmigielski presents an extensive sum- 
mary of the results of the retrospective epidemiological 
study (see box below). "Immunological and Cancer-Related 
Aspects of Exposure to Low-Level Microwave and Radio- 
frequency Fields" is the most complete review ever prepared 
on the suspected link between cancer and exposure to 
RF/MW radiation. Szmigielski's coauthors are Marian 
Bielec. Slawonir Lipski and Grazyna Sokolska, all in the 
Department of Biological Effects of Non-Ionizing Radiation 
at the Warsaw center. 

The chapter, drawing on close to 30 published papers on 
RF/MW exposure and cancer, concludes that animal studies 
have provided only "scanty evidence that exposure to low- 
level RF/MW radiation may in certain cases influence the 
complicated pmcess of carcinogenesis, with tumor-promot- 
ing (direct or indirect) activity possibly being a general 
phenomenon." According to their review of the University 
of Washington rat study, those results "may be considered 
only as a trend for increased risk of cancer after prolonged 
MW exposures. The phenomenon needs further con- 
fiation:" 

Szmigielski and his coworkers conclude that investi- 
gations of the cancer incidence among exposed human popu- 
lations - including their own - "point to an urgent need for 
further epidemiological studies." 

The chapter also covers research on immunological 
effects of RF/MW exposure. In general, the Polish team 
finds that there are insufficient data, but that available 
research suggests the existence of a "biphasic" reaction of 
the immune system to RF/MW radiation, starling with 
stimulation of the whole system after initial exposures, 
"followed by gradual, but transient, suppression of the 
whole immunity" with increasing exposure periods and/or 
power densities. 

The University of Washimgton laboratory study that 
found an increased cancer risk among exposed rats also 
showed immunological inegularities. 

For information on the availability and cost of Founda- 
tions of Modern Bioelectricity, contact Marcel DeWcer, 270 
Madison Ave., New York, NY 10016, or Dr. Andrew 
Marino, Dept of Orthopedics, Louisiana State University 
Medical Center. PO Box 33932, Shrevepolt, LA 71130. 

- 

Summary of Polish Epi Study of Cancer Among Military Personnel 
In summary, fmm a retrospenive satdy tha cavered a large whole. It must be e m p h a s i  that results of retrospective 

wd weUconrroUed population with a latom population of epidmiologic studies are valid only for the population 
subjects. and that had a relatively long period of obsavation analyzed and the period of observation covered. Further, despite 
(1971-1980) the following conclusions may be dram the correlations found and values of correlation coefficients. 
.The risk of developing clinically detectable neoplastic disease they do not provide certain evidence of a causative relationship 
was about 3 limes higha forponnel  exposedourupationally between the effect and the factor investigated. In our popu- 
to R F M  radiations. The highest risk appeared for malig- lation, we assume that exposure of subjects to other hwnful 
nancies origi~dng from the hemato-lymphatic systems and possibly carcinogenic factors, including smoking and 
(morbidity about 7 times higher). Other more frequent nw- drinking habits. in both the exposed and non-exposed groups 
plasm wan located in the alimentary tract and in skin (includ- were similar and we have m evidence to think diffnently. 
ing melanomas). At present we cannot offer a convincing explanation for the 
-The highest risk factor of cancer morbidity related to observed facts of increased risk of cancer in subjens exposed 
occupational exposure to R F M  appeared for subjects at the occupationally to RF/MW. and do not relate this fmding 
age of 4049 who had a 5-15 year period of exposure. directly to interactions of the radiation with the human organ- 
.Morbidity rates ofneoplasms inpenonnd exposed occupation- ism at any level, untii the recently started pmspective studies 
ally to R F M  showed strong correlation with the period of of the same population, planned for 1985-1990, is completed. 
exposure. Nevatheless. the available results point to an urgent need for 
.Neoplasms of the same localization wd/or type developed Further epidemiological studies. bothremspective and prospec- 
earlier (by about 10 year;) in personnel exposed occupationally tive. in wellconmlled populations of people exposed occupa- 
to R F M  thim in those not working in the RF/MW tionally and/or incidentally to a variety of mn-ionizing radia- 
envimnment tion, as well as for elucidation of cancer-related problems in 

The abovc findings are intriguing and disturbing fur e~paimdinvest igat io~.  
epidemiologists. medical officers. as well as for society as a 
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