
CONFERENCES 
- 

1987 Conference Calendar (Part II) 

~dditiofls to part 1 July 5-9: 32nd Annual Meeting of the Health Physicn m c t g  
(HI'S), Salt Palace, Salt L&c City, UT. Cantan: IIPS SEmuriq 1340 

March 21: 6th Annual Benjamin Franklin symposium: Old Chain Bridge Rd. S u k  3W. Mdran. VA 22101. m 3 )  790-1745. 
Advances in Antenna and M h a v e  Technologp, Hyau QIeny 
Hill. Cherry Hill, M. Contan: Laura ~ ~ c ~ & ,  mz M- July 12-17: 1987 IEEE Power Enginwing Sadety Summa 
of Elecuical Engineering. University of finnrylvnnia, philadel&ia. PA Meeting, HiIm Hael. San FrancSm. CA. Contact IEEE Sodey Spe- 
19104. (215) 898-8106. cia1 Scrviocs. 345 East 47th SL. New York.NY 1C017. (212) 705-7895. 

Apdl 8-9: Biwiedmchemidry Symposium en Sucfaee 
ChmisW in Bioioev, Medidne and Dcntistcv. Marrim Hael. 
h v e r .  cO. Held asu$ of the Amukn Chrm&d Socirty's spring 
Meefing. Carma: Pmfeuor Manin Blauk, College of Physicks and 
Surgeau, Glumbi University, 630 Wmt 168th St., New Yo& NY 
1MM2, (212) 305-3644. 

July 34-16: 9th Meeting of the European Sadety f w  H y p u  
than ia  Onwiogy, Cardiff. U.K Cmtan: Dr. J.L Moon, Vclindn 
Hospital, Vclindrc Rd, Whitchurch. Canliif CF4 7XL, U.K. (222) 
615888. 

July 19-24: 8th International Congrea d Radiation Rerearch, 
Edinbwh Scaland Contau: Dr. E M. Fiddm. M.RC. Rsdiobidwv -, 

Auril 22-N 3rd Annual Meetine d the ~ l e d ~ ~ ~ ~ ~ ~ e ( i ~  UNS Didm, Oxm OX11 ORD. U.K, (23% 834393. 
~ ' n u g y  Policy Allivlce (EEPA): !&mptive RF ~tanda;ds - 
Chaos v. Ordw, Wenin Hael, War&gum, M3. contaa: BEPA, 1255 July 27-30: 1987 International Miuowave SympiumlBruil, 
23rd SL. NW. Washington. DC 7.0037, (202) 452-1070. Rio Palace Hael. Rk, de Janeiro. Brad. Contau: Pmf. Alvam Auguao de 

Salles. CETUC-PUW, Rua Marques de Sao Vicente, 225GavcaCEP 
May 4-8: 4th Annual Magnctie R m a n c e  Imaging 1~ 22453. de Jan*ro. Bnlil. (274) 9922. ar. 254. 
National Symposium, Caesars Palace, Las Vegas, NV. Contau: Dep 
of Radiolosy Program &,,,,,ie, PO B~ 17241, T~~~ 33682, Jdy 28-31: 24th Annual Confwenu on Nudear and Space 
(813) 873-2090. Radialian Effeclli in Electronics, Snowmass Village, CO. Contan: 

Ro% S h m  Dichl. Nwh Cnmlina Slale University. Dep of Elwicat and 
Part 11 Gmputer Engkring,  PO Box 7911, Raleigh. NC 27695. (919) 737- 

2336. 

May 24-29: 11th World Congress an the Prevention of Ormpa- 
tianal Accidenls and Diseases, Inlemalional Fairs and Cmgrrrs 
Ccrucr. Slockholm, Swedm. Contact Ingvar Salentmm, Joint Industrial 
Safcty Cwci l ,  PO Box 22 236, S-10422 Su)(:kholm, Sweden, (8) 
229420. 

May 27-29: 41st Annual Frequency Conlmi Symposium, 
Dunfey Gty Line Hael. Philadelphia, PA. Conran: Dr. R L  Fficr, U.S. 
Army ET%D Laboratory, Aun: SLCET-EQ. Fon M m w t h .  NJ Om. 

May 28-29 New Teehnolqier: Responding to Future Risks, 
W o m m  Polpmhnic Instilute. Worccrter, MA. Cantau: Barbara Guthn'c. 
Wornner Consaniurn far iliehcr Edumrim. 37 Fmit Sr.. Woraswr. MA 

June 9-11: IEEE M'lTS Inlernational Microwave Sgmpmium, 
Ballys Grand Hold. Im Vegas, NV. Canran: Dr. RS. Kagiwsda, LRW 
Assaiam, 1218 Balfm Dr.. Arnold, MD 21012. 

June 12-13: 29U1 Annual Automatic RF Techniques Group 
( m G )  Conference: Ndse Pacameta Charaderizatian, 
Ballys Grand H d ,  Im Vcgas. NV. Held in mjmdim with thc IEEE 
M 7 - S  C04erencc Contau: Richsrd Invin, Sysrpns fw Antmatic Tes, 
1292 Rcamwwd Avc. Sunnyvale. CA 94089. (408) 734-9447. 

Junc 14-18: 6th Congrers of Ute European Fedention of Soci- 
eties f w  Ultrasound in Medicine and Biology (EUROSON), 
Fhdia H a  Hdsi* Fmland Contacc Dr. Sam Bardeslam. E m a r  
'87. Variniemcnric 4 B. SF¤O?.Kl H & i  Ftnland. (0) 612-1032 

June 15-19: 1987 IEEE APS International Symporium and 
URSI Radio Science Mming, Virginia Poiyurhnic Inslim and 
Slate University (VPLBISU), Blacksburg, VA. Contau: W- L 
Stuuman. Depr of Elcarical Engineering, VPI&SU. Blacksburg. VA 
24061. (703) 961-6835, 

June, 21-25: 9ih Annual Meeting of the Biodeclmmagnclics 
Society @EMS, Red Lim Iloyss Center, Patland. OR G m w  
BEMS, PO Bm 3729, Gaithenburg, MD 20878, (301) 66311252 
Junc 21-25: 15th Annual Meeting of the Ammican Sodety f w  
Photobiology (ASP), Shmun Bal Harbour, Bal Harbaur. FL 
Cantnct: ASP, 1340 Old Chain Bridge Rd, Suite 3W, McLean, VA 
22101. (703) 790-1745, 

August 12-16: lsi Symposium on Biological EffeN, H w r &  
and Protection from Non-Ionizing Radttian in Outdoor 
Applications (NIRO 1987). W-rGm Cmtcr, S W o l m .  
Swedm Cmw K m b  Gmgrm, Box 5619. S-1114 86 Stc&holm. 
Swedm. (8) 7234230. 

Augun 17-21: Sodety of Magnetic Resonance in Medidne 
(SMRM), New Yark. NY. Contau: SMRM, 15 Sham& Sq., Suite 
204. Berkdcy, CA 94704, (415) 841-1899, 

August 26273 Salellitc Sympmlum on Moieeular Eledmnirs 
and Biommputes (MIBC), Budapn. Hungary. contam m c ,  
Roland Eava Physical Sadcly. H-1061 Budapt,  Ankerka 13, 
Hungary. 

August 24Sepwber 4: 22nd Genenl Anemhiy of the Intw- 
national Union of Radia Science (URSO, Wun and Palace 
H d n .  Tcl Aviv, Israel. Contact Secretariat, URSI General Assembly, 
PO Box 5W06. Tel Aviv. 615W. Inael. (3) 654571. 

August 25-27: 1987 IEEE International Symposium on EMC, 
Downtown Marrim Atlanta, GA. Contau: Hugh Denny, Georgia Tcdr 
Rerearch Institute, Atlanta, GA 3U332, (404) 894-3535. 

siuin: A Mkm View of Microwaves m d  RF Heating,'~hu 
Rqmcy Hael, Cindnnati. OH. Cartau: Inlematimal Microwave Powcr 
Insuture (IMPI). 13542 Unim Village Cide. Clifton. VA 22024, (703) 
8305588. 

Sqcmber 1-5: 9ih InternationaI Symposium on Biwiedro- 
chemistq and Biwnergelii Szeged, Hungary. Cantau: Dr. Lajm 
Konhelyi, Instilute of Biophysicn, Biological Rcsesxh Center, Hmg- 
Acadwy of Sdencer, PO Bm 521, H6701, Szegcd. Hungaly. 

September 7-10: 17th European Miuowave Confwence, Elgife 
Palace Hael. Rane. My.  Contau: Microwave E x h i b i  & PublLhu~. 
Ltd, 90 Calvericy Rd. Tunbridge Wells, Kmt TNI 2UN, U.K. 

Sepcmkr 10-11: International Conference and Wwkshap on 
Elechomagnetic Intecfcrence and Compalibilitg, Bangalore, 
India. Cantact Dr. G.R Nsgabhushana, Dep. of High Voltage. Indian 
htitute of kimce. Bangalo~ 564 012, India, (812) 364411 a L  376. 
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September 22-24. T& Meic~urcment and Inspection for Quality 
C o n W  Conference and ExhlblUan, Coh, Ha, Dmit ,  MI. 6 n -  
a c t  Tower G n l c m a  Mgnl. Co.. 331 W. Wcrlcy St,  Whcam, IL 
60187, (312) 668-8103. 

Seplcmkr 28-30: A U K  Trpnonlnion Intendions and Com- 
parisons Symposium, Boston. MA. Cvnlna: CIGRE. 112 Boulevard 
I i~ur rmm.  75038 I'ark. Fma, (I) 45-2245-12. 

ScpImbcr 29-Ouaber 1: 2nd National Convention of the Society 
of Broad& Engineers (SBE), SL h i s  Convmtian Center, S t  
L~s, MO. Omacc SBE Natimal Convcnrion. PO Box 16861, S t  
Xi MO 63105, (314) 725-2184. 

Oaaber 11-14: 7th Annual Meeting of the Blaeleclricll Repalr 
and Growth Society (BRAGS), Holiday Inn Downmwn. Tamnu), 
Ontario, Canada. Contact; BRAGS, PO Box 64, hsher ,  PA 19325. (215) 
659-5180. 

Oaober 14-16: 5th International Colloquium on the Preventlon 
of Occupational R E a  due to Electricity, Hotel Mclia Castilla. 
Madrid, Spain. Gnrab: BcrufsgmcssensWt der FeLunechan* und 
E l h v c h n i k ,  Gusav-Heinem--Ufcr 130, D-MW Koln 51. Federal 
Republic of Germany, (221) 37781. 

Orrobcr 19-21: International Radar Canferencc h d q  U.K 
Contact; Carferencc Services, IEE, Savoy PI.. h d m  WClR OEL. UX., 
(1) 240.1871, a r  W 

Novwnbcr 2-5: DOWEPRI Review of Re~earch an Blolagieal El- 
fects of MI60 Hz Eledric and Magnetic Fields, Air Ions and 
Ion Currents, Hyau Rcgcncy Hotel, Kansas City, MO. Omacr: WIT. 
Associntcs, Suire #4, 120 Wcn Church St. Fmierick. MD 21701. (301) 
663-1915, 

Nwcmbcr 9-12: 3Znd Annual Conference on Magnetism and 
Magnetic Materbk, Mal.rrion Hatel. Chiigo, IL Cmtacc Dr. Jdm 
S c q  Awdcan Instilure of Physin. 335 Earl 45th St ,  New Yak, NY 
1W17. 

Decanbcr 13-18: Sympdum an Hypcrlhamia, Bmum. MA. Held 
in canjlmuim wilh the ASME W h e r  AM& Mering. Canaa: Raf. 
Bob Rmncr, Dep of Aerorpaa wd  M e c h m i i  Engincaing. Unimity 
of Arizma. Tucm, AZ 85721. (602) 6216112. 

Deconber 14-18: 12th I n t m r t i o n ~ l  Conferace on Infrprcd and 
Millimeter Wave, Amerifana Dutch Rmn Holcl, Lakc Bucna Visa, 
FL baa :  K-ah Buuon. Ma~sachuscus Instilure of TEchnology, PO 
Box 72, MIT Branch, Cambridge, MA 02139. (617) 253-5561. 
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I The Health Phvsics of 1 
Non-Ionizing Radiation 

Biological Effects of Electropollution 
March 9-13, 1987 Brain Tumors and Experimental Models 

Merrimack, New Hampshire 
This comprehensive one-week course, sponsored by the Edited by Sisir K .  Drrtta and Riclrard M .  Millis 
University of Lowell, will provide the health physicist with 
an ovmiew of the problems associated with using non- The prevalence of nonionizing electromagnetic fields and 
ionizing rndiation in bath an industrial and public their increase in the ambient, occupational, and therapeutic 
environment It is clear that the use of non-ionizing environments have heightened concern about possible health 

hazards resulting fmm elechic power, radio-frequency, and 
microwave radiation exposure. This book presents a timely 
review of the latest researh in the field of electromagnetic 
bioeffects and includes the latest developments in epidemio- 
logical surveys, in vitm tests, and experimental models. Can- 
tributor; include researchers h.om EPA, FDA, NIH, the State 
of Maryland, industry, and leading universities. An over- 
view of the electropollution literature with informative ab- 
stracts from 168 recent publications is included. 

$45.00, hardbound, 245 pp. 

Order from: Information Ventures, Inc., Dept. BEM, 
15W Locust Street, Suite 3216, Philadelphia. PA 19102 
Add $3.00 postage and handling for the first book ordered; 
$1.00 for each additional book 

Psblislied by Ibrfornmtion Vent~ires, bzc. 

The Journal of Microwave Power and Electromagnetic Energy 
In the fourth issue of Volume 21 (1986). now available: 

Heating of Low Resistivity Semiconductor Ribbons and Wafers with Traveling Microwaves M.D. Sir!& and 
G.W. Conrad 

Exposure Survey of Civilian A i i r t  Radar Workers in Australia KH. Joynn and M.J. Eangay 

Automated Microwave Oven Survey Systems: Evaluation Criteria and Procedures DM. Wi tm.  D.H. Schaubat 
and M.K Earrick 

A Macrmcopic Model of Lungs and a Materinl Simulating Their Properties at  Radio and Microwave 
Frequeucics A. Kraszewski and G.W. Haasgrove 

Fluorite Flotation Under Eieehomagnetic Irradiation G. Roussy, J.P. Vauborg and JM. Thiebaut 

Current Patents J.E. Gerling 
IMP1 News and People 

4 issues per year; back issues available; also in microfiche. 21-year index (1,100 papers and reviews) now available. 
For information on these and other publications, and to order The Journal of Microwave Power and Electromagnetic 
Energy, write: 
IMPI, 13542 Union Village Circle, Clifton, VA 22024 U.S.A., or telephone: (703) 830-5588 
visa,  Mastercard) 
J.  Microwave Power EE: U.S. $75/year in North America; elsewhere (by airmail), and all libraries: U.S. $80/year. 
Printed and published in Canada. Editor. Geoffrey Voss, Victoria, B.C.: (601) 384-1021. 

I 

1 
I 

1 I 
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INSIDE. .. 
HIGHLIGHTS pp.2-5 
Should Non-Ionizing Radiation Risk 
Research Be Halted? Responses to Foster 
& Pickard's "Nature" Commentary 
lRPA Relaxes RF/MW Guidelines 
Radar Radiation Exposure & 
Unexplained Memory Loss 
LLNL on Static Magnetic Fields 
CISPR, ISM and Trade Barriers 

ELF NEWS pp.6-9 
Braln Tumor Victim Sues HL&P 
BBC To Cover Power Lines 
EPRl Developments 
Workplace ELF Exposures 
Wertheimer and Leeper on 
Epidemiological Study Pitfalls 
Congressional Hearings on Health Effects of 
Power Lines: Q's & A's 

SPECIAL REPORT pp. 10-1 1 
U.S.A.F. Investigations of Radiation 
Exposure Incidents 

UPDATES pp. 12-14 
ESD Suspected in MX Explosion U.S.A.F. 
Bioeffects Critique Microwave Weapons 
Hanford ELFSymposium Schwan NCRP 
Lecture FCC on FM Boosters and Satcom 
Stations Weak Magnetic Field Meter CU 
MW Oven Ratings and Warning People in 
the News EMC-EM1 Notes Israeli Meeting 
Canceled * andmore... 

CONFERENCES p.5 
New Listings 

California Cancer Cluster: 
Is RF Radiation Involved? 

An abnormally high rate of childhood cancer has been documented in 
the small agricultural town of McFarland, in Kern County, southern Cali- 
fomia, but despite years of intensestudy, health officials havebeen unable 
to identify the cause of the cluster. Investigators have focused almost 
exclusively on chemical pollutants without success. Nor can they explain 
why McFarland is different from the dozens of similar fanning towns 
spread throughout the San Joaquin valley. 

A number of experts - as well as some McFarland residents - believe 
that a high-power Voice of America (VOA) shortwave transmitter in 
nearby Delano may play a role in the etiology of the cluster. The Delano 
VOA station, which is approximately four miles from McFarland, has 
msmiuers with nearly two million waus in total output sending radio 
programs to Asia and to Latin America. 

Three 250 kW msmiuers broadcast southeast to Cend.and South 
America at 9 and 11 MHz for approximately four hours each day, kcord- 
ing toLynn Smith, the Delano station manager. McFarland is southeast of 
the VOAmsmiuersite-the Latin American signals arebeamedover the 
town. (There are also four other 250 kW msmitters, as well as one 100 
kW and two 50 kW transmitters.) 

Radiation Is as Likely as Chemicals 
In areporton the cluster released on January 28, theCaliforniaDepart- 

ment of Health Services states that it could not "establish a causal lmk 
between any specific factor and development of the cancers." The state 
discounts the possible impact of radiofrequency (RF) radiation. "Wedon't 
thinkthat theevidencethat welcokedatpointsatallin thedirectionofnon- 
ionizingradiationasaprobkem," Dr.RaymondNeu&a,the headofthestate 
health department's Epidemiological Studies and Surveillance Section 
(ESSS) told Microwave News. 

Others are not so sure. In a telephone interview, Dr. Ross Adey said 
that, "Wradiation is asignificant factor that has not been taken seriously." 
Adey, the associate chief of staff for R&D at the VA Medical Center in 
Lama Limda, CA, has been following the McFarland investigation with 
keen interest for a number of years. "It is possible that the VOA radiation 
could have an effect on the people living in McFarland," he said. Accord- 
ing to his very rough calculations, the ambient levels of Wradiation are 
in the microwatt per square centimeter (pW/cmZ) range in the town, and 
he points out that, 'There are no animal or human studies related to pro- 
longed intermittent exposures at these levels." 

An elechical engineeratRanger Communications, an electromagnetic 
(continued onp.14) 



HIGHLIGHTS 
Should Non-Ionizing Radiation Risk Research Be Halted? 

Arguing that microwave (MW) radiation is "one of the 
most thoroughly studied of all potential environmental haz- 
ards" and that "fundamental questions are still being raised 
about the very existence of bards associated with low levels 
of exposure," Drs. KenncthFosterand William Pickard argue 
that it is perhaps time to make"the conscious decision to leave 
some questions unanswered." 

Foster, of the University of Pennsylvania in Philadelphia, 
and Pickard, of Washington University in S t  Louis, MO, 
make their case in a commentary, "Microwaves: TheRisks of 
RikResearch," published in the December 10,1987 issue of 
Nature. The two professors, both engineers, cite three ex- 
amples of biceffects which were reported to occur at levels 
allowed under the 1982 American National Standards Insti- 
tute (ANSI) standard: microwave auditory, heart rate and 
blood brain barrier (I3BB)effects. In each case, they conclude 
that there is no low-level hazard. 

Foster and Pickard (F&P) say that thcre are many other 
effects -"perhaps hundreds," including many associated with 
50160 Hzpowerline electricand magnetic fields- thatremain 
lobe studied. They sum up: "Granted, society must search for 
hazardsof its technologies. But how tocope with thescientific 
noise that these studies produce? Such searches for hazards 
can go on too long, and guideliies for ending them must be 
established." 

This commentary hasprovokedagreatdealof controversy 
withinthebicelectromagnetics community. (Fosterprompted 
a similar dispute after he and Dr. Bill Guy published 'The 
Microwave Problem" in the September 1986 Scientific 
American -see MWN, NovemberDecember 1986 and July/ 
August 1987.) Microwave News polled the community for 
views on the commentary. Some declined the invitation; 
others were willing to be quoted. 

Dr. Ross A&y. Veterans Administration: Had it not been 
published in Nature, F&P's paper would be better ignored 
This and the previous paper in Scientific American breach the 
twoessential tencts on which the scientific method has grown 
to credibility: The investigators shall be thoroughly informed 
on the state of knowledge in the field and shall present it 
competently and fairly; and apaper submitted forpublication 
shall becompetently peer-reviewed. Scientific American and 
Nature are read and accepted as authoritative by a vast world- 
wide audience of leaders in all fields of science. It is our 
individual and collective obligation to cleanse the taint of 
F&P's willful misrepresentation from the scientific literature 
no matter what it eniails. 

Dr. Robert Becker, Becker Biomgnetics: F&P have chosen 
to view the whole question of MW-induced health hazards 
basedononly threeeffects.Sincethey findalackofunanimity 
on the existence of these effects, they conclude that further 
risk analysis is unwarranted. They have ignored the literature 
on other effects of much greater significance as well as that 
ample body of literature indicating actual risks,present in the 
human population. This paper has no relztionship to ri.k 
analysis and F&P display a narrowness of vision conimon to 
mechanistic engineers: "If there is no demonstrable mecha- 
nism of action, there can be no risk." The question they 
address is too important to k, left to such an incomplete and 
unscientific review, particularly one that r x h e s  such an 
unwarranted and dangerous conclusion. 

Dr. David Carpenter. New YorkDepartment ofHealth: What 
they arereacting tois thepoorquality ofsomeoftheresearch 
Lhat gets done. I agree with this. We should improve our 
standards. We needbetter quality controls in what gets funded 
and published. But I would take issue with cutting off re- 
search. It is always a mislake to shut 0ff.a whole field of 
research. 

Dr. Stephen Cleary, Virginia Commonwealth Universiry: I 
am surprised that it was published inn scientific journal since 
it appears to be completely counter to what I understand to be 
the principles of objective inquiry. In opposition to the views 
of the authors.1 forone have not spentmy cnreer searching for 
" b d s . "  Considering the present level of support for this 
type of research, who needs guidelines to end it? If they were 
needed, who would write them? Considering the npparent 
difficulty encountered in writing safety standards, I do not 
anticipate guideliies to end research in my lifetime. 

Dr. P. Czerski, Food and Drug Administration: I think this 
commentary confuses science and research directed to gain 
fundamental knowledge about EMF interactions and living 
systems and short-term applied research which arises out of 
political pressure. Iri a nutshell, the scientific and societal 
issues are confused in this article .... They are entitled to their 
point of view, however historical experience (e.g., Michurin 
and Lysenko) shows hat  developing guidelines for halting 
socially undesirable research is a risky enterprise. Societal 
issues are best solved by democratic means andovendiscus- 

Dr. Marlin Blank, Columbia University: Everyone has priori- sion. 
ties in research but it is inappropriate fora scientist to call for Dr. Christopher Davis, ,.,kversiry of Maryland: F&P have "halting" research. been very subjectively selective about the three phenomena 

2 MICROWAVE NEWS JmuarylFebruary 1988 



they chose. The auditory effect is irrelevant to risks due to 
low-level MWs. The heart rate is not a mainstream experi- 
ment in bioeffects research and the BBB, while getting a lot 
of people excited, has not been conf ied .  There are well- 
documented effects, especially in terms of genetic effects and 
calcium ion efflux. 

Dr.RichardFranke1. MIT: I don'tknow why they leftout the 
really interesting verifiableeffect on calcium efflux, which is 
leading down a real scientific path. 

Dr. Reba Goodman, Columbia University: Given the magni- 
tude of the problems mised by low-level MW radiation and 
the potential environmental and health hazards, F&P's propo- 
sitions are extremely unscientific and anti-intellectual. They 
suggest a moratorium because there are inconsistent findings 
and occasional modified conclusions. This is common to all 
research. Oddly enough, Nature has consistently failed to 
publish significant articles dealing with this branch of sci- 
ence. Instead, it has chosen to devote some of its valuable 
space to F&P's thesis. 

Dr. Don Justesen, Veferans Adminisfration: F&P purport to 
identify a scientific need to shut down unnecessary "risk" 
research. I'm disappointed in their commentary for several 
reasons. One, the tacit assumption that investigations in these 
areas were wholly motivated by hygienic concerns isinvalid. 
Most scientists are driven primarily by curiosity - by a desire 
to establish and understand functional relations. Second, 
F&P's history is flawed; in my opinion, they sometimes don't 
"tell it l i e  it is" - or was. And finally, F&P are guilty of 
finding fault without offering solutions. 

Dr. SamuelKoslov, JohnsHopkins University AppliedPhys- 
icshboratory: I get the impression that theauthors have not 
bothered to follow the field for at least five years. Thedefense 
of the 1982 ANSI standard seems rather futile in that the 
NCRP,Canada, Sweden and many local standards have devi- 
ated fmm it, often with recognition of flaws in physical rea- 
soning. The most remarkable aspect of the article is that the 
advocacy position seems to be to define guidelines to end the 
search for hazards despite unexplained observations. This is 
a new line of thinking in science for me. 

Dr. Jocelyne Leal. Cenlro 'Ramon y Cajal' (Spain): This 
subject of research is not very different from any other 
subject. In neurophysiology, for example, you can find thou- 
sands of results that could not beconfirmed, othersconuadic- 
tory and still others due to artifacts. Such outcomes are 
intrinsic to any experimental research. We are working in a 
young science, frequently stumbling! But can we afford to 
deny its importance? From the moment that there is a sugges- 
tion that EMFs can affect living organisms, it must be inves- 
tigated. This is the main responsibility of the scientific com- 
munity and developed societies. 

Dr. Granger Morgan, Carnegie-Mellon University: As you 
know from my Science editorial (232, p.917, May 23,1986). 
I think starting and stopping rules for federally-funded risk- 
motivatedappliedresearch are important. I wish thatF&P had 
drawn a sharper distinction between such programs and basic 
science, where the considerations are very different. In the 
case of risk-motivated applied research on 60 Hz, we have 
some gwd examples of such rules not operating well enough. 
Workon animal perception studies went on longer than need- 
ed and work on animal cancer promotion has been too slow in 
starting. 

Dr. John Osepchuk. Raytheon Research Division: An excel- 
lent article. Itpoints toarealprohlem in the field. Iam sure the 
authors are not calling for a cessation of research except that 
which leads to fruitless research or to ephemeral results. In- 
stead,Iam sure they support research thatleads toa permanent 
and reliable data base. 

Dr. Richard Phillips. EnvironmentaI Proteclion Agency: It is 
a biasedarticle. It is adisservice to theotherpeople in the field 
and to F&P. I don't understand why they wrote i t  

Dr. Asher Sheppmd, Veterans Administralion: F&P attack 
somesmw menin settingupMW effectson hearing, heartrate 
and BBB as potential hazards. They then tell us these effects 
can be"exp1aiued" as artifacts or denigrated as the expression 
of contentiousness by a few. Of course, they fail to mention 
evidence concerning cancer, genetic effects or the altered 
permeability of eye tissues; nor do they credit the wealth of 
gwd research which has come out of inquiry into high- and 
low-level effec ts.... I am dismayed that the readers of Nature, 
who do not know the limited scope which F&P bring to their 
pronouncements, will not realize theirviews are merely 
provocations from a know-notbimg fringe. In a word, it's a 
''sinem." 

Dr. MarinSfuchly.HeallhandWelforeCanada:I havenotread 
anything new there. They cany their assessment too far. I do 
not share their opinion overall. 

Dr. Mays Swicord, Food and Drug Adminisfrolion: As the 
authors suggest, the literatureconta&s thousands of repons of 
RF bioeffect studies of varying quality and results. Onecan of 
courseproveany pointby selectively drawingfromsuchadata 
base. To do so is either scientifically naive or dishonest 

Dr. Tom Tenjorde, Lawrence Berkeley Laboratory: I find it 
discouraging that two talented scientists such as F&P should 
take such a dim view of research on the biological effects of 
microwave radiation. Their point that much confusion has 
been generated by research that was incomplete or poorly 
conducted is undoubtedly correct However, the fact there are 
u~esolved issues in this field argues for more research, not 
less! 
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HIGHLIGHTS 

IRPA Relaxes RF/MW Standard 
The International Radiation Protection Association's In- 

ternational Non-Ionizing Radiation Committee @PA/ 
INIRC) has relaxed some provisions of its 1984 "interim" ra- 
diofrequency and microwave (RF/MW) radiation exposure 
guidelines, especially with respect to low frequency expo- 
sures and peak pulsed fields. 

Occupational limits are now 614 V/m and 1.6/f A/m for 
100 kHz-1 MHz electric and magnetic fields, respectively, 
and 614/f Vlm and 1.6lf A/m for 1-10 MHz (where f= 
frequency in MHz). There is aprovision that if there are risks 
of RF bums, they can be eliminated "in most situations" by 
reducingtheelectric field to 194 Vlm for 100 kHz-1 MHz and 
to 194/P Vlm for 1-10 MHz. 

In the 1984 standard, the two sets of limits were reversed: 
occupational limits for 100 kHz-1 MHz were 194 V/m and 
0.51 A/m for electric and magnetic fields, respectively, and 
194/PV/mand0.51/fmA/m for 1-IOMHz, with theadvisory 
that the limits could be exceeded up to 615 Vlm or 1.6 Ahn, 
"provided workers take the necessary precautions to prevent 
potentially severe RF bums." 

Dr. P. Czerski, of the Food and Drug Adminishation's 
Center for Devices and Radiological Health and a member of 
the IRPAANIRC, told Microwave News that by directly 
addressing the low Erequency risks, the limits could be loos- 
enedat low frequencies. Heexplained that thestandardisnow 
"moreprecise."Headdedthat,"It isa hseningpredicatedon 
the additional criteria of exposure." 

For the general population, the 1984 and 1988 guidelines 
are identical except for the magnetic field limit between 100 
kHz and 1 MHz, which has now been loosened from 0.23 
A/m to 0.231P Aim. 

The other major change is that the suggested peak pulsed 
field should not be greater than 1,000 times the six-minute 
averagepawerdensity.The 1984interim limitssuggestedthat 
the pulsed field should not be more than 100 times greater. 
Czerski argued that the reduction was needed because the 
1984 limit was "loo strict, with no good rationale." 

In a statement accompanying the new guidelimes, the 
IRPAANIRC notes that its guidelines are still based on a 0.4 
WKg whole-body average specific absorption rate (WBA- 
SAR)because:"Aclosescrutiny of theavailabledatarevealed 
no need to revise the previously adopted basic WBA-SAR." 

Theguidelinesspecify thatexcessive heatingof wrists and 
ankles can be avoided by limiting body-lo-ground currents lo 
200 mA. The IRPA/INIRC advises that, "In gcned, RF bums 
will not occur from currents on point contact of 50 mA or 
less." The committee notes that a simple ammeter is "suffi- 
cient" to verify !he maximum current flow. 

The IRPAIINIRC considered the potential risks of cancer 
and congenital abnormalities and concludes that, "Available 
data are inconclusive and cannot be used for establishing 
exposure limits." 

"Guidelines on Limits of Exposure to Radiokequency 

4 

ElecmmagneticFieldsintheFrequencyRangef m 100kHz 
to 300 G W  appears in the January 1988 issue of Heakh 
Physics. The 1984 guidelines appeared in the journal's April 
1984 issue (see MWN, March 1984). Members of the IRPA/ 
INIRC are: HP. Jammet, chairman, France; J. Bemhardt, 
Federal Republic of Germany; B.F.M. Bosnjakovic, The 
Netherlands, P. Czerski, U.S.A.; M. Grandolfo, Italy; D. 
Harder, Federal Republic of Germany; B. Knave, Sweden; J. 
Marshall, Great Britain; M.H. Repacholi, Australia; D.H. 
Sliiey,U.SA.; J.AJ.Sto1wijk.U.S.A.; A.S. DuchSne, scien- 
tific secretary, France. 

Radar Radiation Exposure & 
Unexplained Memory Loss 

A pilot who was overexposed to microwave radiation ex- 
perienced neurological problems long after other overt symp 
toms disappeared. In a leuer to the J o u r ~ i  of fhe American 
MedicalRrsociafion (January 15). Drs. MauricioCastilloand 
RobertQuencerdescribethecaseofanF-16pilotwho wasac- 
cidentally exposed to radar radiation. 

The 42-year-old civil air patrol pilot felt a moderate heat 
sensationafter standing in frontof anF-16's functioningradar 
system for five minutes last summer. The next morning he 
noticed a tender lump in his lower neck, which continued to 
grow and cause discomfort. Over the following month, the 
lump persisted and the pilot experienced alosS oeshort-term 
memory and extreme sleepiness. A doclor found a second 
small lump at the base of his tongue and diagnosed his 
condition as being caused by a thermal insult. 

The patient's symptoms, which also included the inflam- 
mation of his pharynx and vocal chords, disappeared with 
time - except his memory loss which persisted. A magnetic 
resonance scan of his brain was normal, however. 
Thii was a "disruptive event" for the patient, Dr. Castillo 

told~icrowave~ew>. " ~ e  wouldgoshopping and would not 
know how to get home. He had to carry acard with his wife's 
telephone number to find out how b get back." But Dr. 
Castilloaddedthat thepatient'smemory was improving when 
he last spoke to him in October. 

Dr. Castillo, a radiologist, and Dr. Quencer, who is the 
head of the Magnetic Resonance Imaging Center, are both at 
the University of Miami Schwl of Medicine's Jackson 
Memorial Hospital in Florida. (See also the special report on 
radiation accidents on pp.10-11.) 

LLNL Guidelines for Ex osures 
to Static Magnetic Fie1 of' s 

The Lawrence Livermore National Laboratory (LLNL) 
has adoptedguidelines forexposures to static magnetic fields. 
The paak allowable exposure limit is 2T, and areas where 
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fields excesd 50 mTare Limited to authorized personnel only. 
Writing in the December 1987 issue of the American In- 

dusfrial Hygienekrsocialion Journal, LLNL's Gordon Miller 
reports that the time-weightedaverage QWA) for the trunkis 
60 mT. He explains that this guidelineis based on limiting the 
magnetohydrodynamic (MHD) voltage to 1 mV, alevel toler- 
ated by primates without evidence of ill effects. It is a "con- 
servative criterion,"accerding to Miller, since it is also based 
on the assumption that an obese person engaged in sustained 
moderately heavy workandexposedto 60mT will experience 
a voltage rise of 1 mV. The 2T limit is based on the patient- 
exposure recommendation of Dr. Tom Budinger of the Law- 
rence Berkeley Laboratory. 

Miller cites a warning level of 1 mT for people with pace- 
makers or prosthetic implants. He explains the rationale thus: 
"1) Warning at the 0.5 mT level would have meant blocking 
off a major road on site; 2) no d i c i a l  pacemaker has been 
identified that has a reed switch that functions below 1.4 mT; 
and 3) the quality assurance testing of reed switches is excep- 
tionally stringent." 

Millercautions thatthese static fie1dg~ide~nes"cannotbe 
used as standards." He explains that, "The exposure criteria 
will need to be revised when the results of further research are 
available." He advocates continued research because of the 
lielihwd thattheintroduction ofsuperconductors will result 
in an increase in the number of people exposed. 

Miller also reviews time-varying magnetic fields and 
concludes: 

It is also reasonable to suggest that setting guidelines for time- 
varvine maenetic (and elecaic\ f~lds would bo imvmdent until . -  u 
the results of animal cxposurc studies vnify or hispmve the 
hypothesis that time-varying fields are mumgcnic. carcinogenic. 
ortoaroaenic, andthcrnrrhanisms by whichsuch fieldsdo harm 
have be& demonstrawl beyond r e ~ o n a h l e  doubt. 

CISPR, ISM & Barriers to Trade 
The International Special Committee on Radio Interfer- 

ence (CISPR) has called for "urgent action" to review its ra- 
diation emission limits for indusmal, scienrific and medical 
(Ism equipment 

In its latest publication (CISPR 23). the committee notes 
that, "It is evident that equipment which is incapable of being 
made to meet CISPR limits is being used in practically every 
country in the world:' but also that, "the number of interfer- 
encecomplaints which are traceable to ISMequipmeutisvery 
low compared with that from other sources." In other words, 
the current standards are not W i g  met. but it does not seem 
to make a difference in terms of observable electromagnetic 
interference @MI). 

CISPR calls the present situation "unsatisfactory" and 
worries that its limits are overly smct and are being used as 
technical barriers to trade on an ad hoc basis. 

L i l i e  Volcy of the Federal Communications Commis- 
sion (FCC), who has been monitoring CISPR ISM develop- 

ments, told Microwave News that past auempts to revise the 
CISPR ISM limits have failed and that the prospects for the 
future also look dim. The U.S. has voted against the revisions 
because they are too vague and because thespecifications can 
be misrepresented and may lead to potential abuse in their 
application. Volcy explained that, "It is a myth that the U.S. 
standards are weaker that those of CISPR. They are specified 
differently and cannol be readily compared." 

Volcy said hat then: have been cases of CISPR standards 
being used toprevent the export of U.S. equipment- notably, 
medical and welding equipment. When asked if the U.S. has 
retaliated to control imports, she said that this has not hap- 
pened,though"hegrowingpmtectionmwdinheU.S.might 
force some type of retaliation." 

Copies of Determinalion of Limits for Industrial. Scien- 
t i fc  and Medical Equipment (CISPR 23) are available for 
$36.00 each (prepaid), including postage and handling, From: 
American National Standards Institute, International Sales 
Department, 1430 Broadway, New York, NY 10018, (212) 
642-4900. 

CONFERENCES 
New Listings 

Mar& 8-9: mrst International Conference on Formulating Fwd for lhe 
Microwave Oven, DrakeHalel, Chicago, L Conmu: I h e  Paging Group 
Inc.. PO Box 345. Mitown. M08850. (201) 6364885. 

June 2l-22: 18th Power Modulator Symposium, Hysu Iiolei, Hrlm Hcad 
Island. SC Contact: Lcsiic Gallo, Paliradca Institute for Rcscarch, 2011 
Crystal Dr.. Suik 307. Arlington. VA 22202. (703)769-5580. 

August 8-12: Son-Ioniring Radiations: Biophysical and Biological Basis, 
Applications and kiazprds in Medicine and lqduslry. MIT. Cambridge, 
MA. Cantact: Director of Summer Sesrims. R m  E19-356. m. Cam- 

August 10-12: Symposium on Antenna Technology and Applied 
Eleclrmagnetics, University of Manitoba. W i p e g ,  Canada. Conlacc 
Professor L. Shafai. DepL of Elearical Engineering. UnivenityofManitoba, 
Wirmipcg. Manitoba. R3T 2N2, Canada, (204) 474-9615 

August 20-26: 7th Annual Scicntiric Meeting and Exhibition oi lhe 
Society of Magnetic Resonance in Medicine (SMRM), San Francism 
Hifton&Tawcn,SanFrancisca.CA.ConmccSMRM.l5ShauuckSq..Suitc 
234. Berkeley. CA 94704, (415) 841-1899. 

Scplcmber 27-29: 10th Annual Eledrlcal O v e r s t r ~ i e c l r o r t a l i c  Dis- 
charge Symposium, Marriou Hael, Anaheim, CA. Conrack MichaeiMar- 
tin, 3MIStslic Cantml Systws Division, 21 11 W. Brakerhe, Bldg. 501, 
PO B m  2963. Austin. TX 78769. (512) 834-3117. 

Mad7-9.1989: 8th lnlernaliunalSymporiumandTerhnieal Exhibition 
an Elettrmnagnelie Compalibilily, Zurich. Swilzedand. Gntna: Dr  T. 
Dvorak, ETII.Zenuurn-IKT, CH-8092 Zurich. Switurland, (1) 256.2790. 

May 9-12. 1989: Drcrdcn Sjmpmium on Eleclrwtimul~tion, Dxsdol. 
G.D.R. Contact: Dr. IC-I. Schulu. Medical Academy "Carl Gustav Carus," 
Dept. of Onhopedicr. Fclschcrruasre 74, Drcsdcn. 8019 G.D.R. 

(The entire 1988 conference calendar appeared in our last 
issue.) 
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ELF News 
Brain Tumor Victim Sues HL&P 

A Texas family whose land had been condemned for a 
power l i e  right-of-way (ROW) by Houston Lighting & 
Power has sued the utility, alleging that the electro- 
magnetic fields (EMFs) from the line caused one of them to 
develop a brain tumor. 

HL&Pbought an easementof more than half an acre from 
Beverly Scott Rainwater for $1 1,000 in 1980; there are three 
buildings on the remainder of the lot. Rainwater works in a 
house within 20 feet of the 345 kV power line. Her brother, 
Michael Scott, and his wife, Vicki, live in a house which is 
approximately 150 feet from the lime. Their mother lives 
funher away on the lot. HL%P energized the power line in 
1983. In 1987, Michael Scott, then 26, developed an astro- 
cytic brain tumor. 

The 345 kV line first became the center of controversy 
when the Klein Independent School District sued HL&P for 
placing it across school property without proper permission. 
In 1985 a jury awarded the school district $25 million in 
punitive damages (see MWN, November/December 1985). 
Late last year, an appeals court reversed the award but 
affirmed the potential health issue - by that time, HL&P had 
moved the lineat a cost of $8.6 million (see MWN, Novem- 
b e r h m b e r  1987). The decision is bemg appealed. 

In two suits fded on December 14, John McDowell, the 
aUomey representing the family, charged that HLBtP should 
have warned his clients about EMF health risks and also 
should have moved the line to reduce the family's exposure 
t EMFs, as it had done in the case of the Klein school. 
McDowell alleged that HL&P was negligent in its failure to 
warn the family, which was "inexcusable and reprehensible 
conduct" In addition, he argued that HLBrPcommiued fraud 
by not disclosing - in the course of the original real estate 
transaction -the health risks. 

Inatelephoneinterview withMicrowaveNews, McDow- 
ellsaid thatdocumentsreleasedin theKleincaserevealedthat 
H L W  started collecting material on the health effects of 
power lineEMFs in 1975, but had not made this information 

I BBC To Cover Power Lines I 
The British Broadcasting Company (BBC) is in the 

process of taping an hour-long documentary on the 
health effects of power line electromagnetic fields. 

The documentary will be aired on the BBC's Pano- 
rama program -roughly the equivalent of the U.S.'s 
MacNeillLehrer Report. Tom Mangold, the show's 
correspondent, told Microwave News that the program 
will be broadcast on March 21. Paul Gibbs is the 
producer. It is not yet clear whether the documentary 
will be shown on American television. 

public. "Under Texas law," he said, "if you find'out about a 
health risk, you have a duty to warn people about it" 

In papers filed with thecourt on January I I, HLmdenied 
the allegations. 

McDowell said that he does not expect the case t go to 
trial for at least 12 to 18 months. 

EPRI Developments 
Dr. Richard Balzhiser has been appointed the new presi- 

dent and chief executive officer of the Electric Power Re- 
search Institute (EPRI). Balzhiser has been with EPRI since 
1973, most recently as executive vice president Previously. 
he was thechairman of the department of chemical engineer- 
ing at the University of Michigan in Ann Arbor. 

Risk Analysis & Measurements 

EPRI's electric and magnetic fields (Ems) group is in the 
process of reviewing proposals for hvo new projects on risk 
analysis and on measurements: 

Risk Management Frameworks: The winning bidder on 
projectNo.RP25M)-1 will assess the potential valueof formal 
risk management methods in addressing EMF concerns and, 
where appropriate, will develop such frameworks. Proposals 
were due on December 4. 
Measurement Projectfor Uti1ities:The contqtorfor project 

No.RP2966-1 will organize and run workshops to tnin utility 
staffers in the collection and interpretation of EMF measure- 
ment data collected with the recently-developed EMDEX 
system. Proposals were due on December 15. 

Revised Edition of the "Red Book" 

EPRI has issued arevised version of the secondedition of 
its Transmission Line Reference Book: 345 kV and Above 
(EL-2500). commonly known as the "red book." The 625- 
page volume features 13 chapters, written by a variety of 
experts and covering all aspects of high voltage power lines, 
including EMFeffects, corona loss and radio andaudionoise. 
The EMF effects chapter was written by Dr. Don Deno and 
L.E. Zaffanella,bothof GeneralElectric Co. Acopy of the red 
bwkisavailablefor$l10.00 ($220.00outsidetheU.S.) from: 
Research Reports Center, PO Box 50490, Palo Aito. CA 
94303, (415) 965-4081. 

Congressional Hearings Video 

EPRI hasprepareda52-minutevideotapeof excerpts from 
the three-and-a-half-hour congressiona: subcommittee on 
water and power resources hearings held on October 6 (see 
MWN, September/OctoberandNovember/December 1987). 
The tape is available in VHS, Beta and 314-inch formats for 
$50.00; ordercode: EA87-15. Contact: Susan Rapone, EPRI, 
PO Box 10412, Palo Alto, CA 94303. 
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Workplace ELF Exposures 
A group led by Dr. Joseph Bowman of the University of 

Southern California (USC) School of Medicine in Los Ange- 
les will soon publish measurement data indicating that "elec- 
trical workers"areexposedtoextremely low frequency (ELF) 
magnetic fields that are "significantly above the levels en- 
countered in residences and most offices." 

In apaper which will appear in the May 1988 issue of Ap- 
plied Industrial Hygiene, Bowman and coworkers conclude 
that these elevated workplace exposures lend support to the 
hypotheses generated by occupational leukemia studies. 
Many of these studies have found that electrical workers are 
at a greater risk of developing cancer (see, for example, 
MWN, March/AprilandMay/June 1986).VerylitUeinforma- 
tion on the actual exposures of electrical workers has been 
available, however. 

Among thoseexposed to the highest magnetic fields were: 
electricians working with industrial power supplies; under- 
ground and overhead power l i e  workers; welders; and trans- 

mission station and distribution substation operators. The 
exposures varied considerably - some were above 100 mG, 
though most were between 10 and 50 mG. In comparison, 
residential exposures were normally below 1 mG. 

The USC team found that elevated magnetic field expo- 
sures are not limited to the "electrical worker" job categories, 
but can also occur near such devices as battery-driven 
forklifts. 

The difference between electric field exposures in work- 
places and in residences tended to be lower than in magnetic 
fields due to theeffectiveshielding provided by metallic elec- 
trical equipment. 

In an interview with Microwave News. Bowman cau- 
tioned that his exposure estimates are preliminary and should 
be considered in the context of a "pilot" study. Bowman was 
recently awarded a contract by the Electric Power Research 
Institute(EPR1) tocarry outmoredetailedoccupationalmeas- 
urements- that study is just getting started (see MWN. July/ 
August 1987). 

Wertheimer and Leeper on Epi Study Pitfalls 
Reprinted below is a memorandum from Dr. Nancy 

Wertheimer and Ed Leeper on "Possible Pitfalls in Inter- 
pretation of ELF Research." The memo isdatedNovember 
4,1987. 

Many "heresies" of our 1979 paper have now become 
almost commonplace: There is, today, fairly good accep- 
tance for the importance of magnetic (not just electric) 
fields (MFs), and for the possibility that physiological 
effectsmay occur with milligauss fields; fortheroleplayed 
by ground-return currents in putting MFs out into the 
environment; for thevalidity of wiringconfiguratiousm 
index of MF exposure; and for the relatively modest expo- 
sure from most appliance sources (as opposed to the 1979 
consensus thattheC25gauss hairdryer"precludedany pos- 
sibility of an effect from milligauss fields) -and so forih. 

We feel our track record has been adecent one. And we 
hope that, on the strength of it, our further ideas on the 
subject will be seriously considered. Those ideas include 
the following: 

1. Little increase in cancer is to be expected among 
young children exposed prenatally to the most extreme 
sowcesofchronicMFexposure. We haveseen this pattern 
inour own dataandin thatofFulton, Myers,Tomenius and 
Savitz. Moderateexposures b e f o r e b i  were,ineachcase, 
associated with increased cancer after birth; but extreme 
exposures, encounteredprenatally, werenoi Our hypothe- 
sis is that this pattern occurs because MFs can have an 

adverse effect on tissue development which, if it is severe 
and occurs in the fust trimester of pregnancy, may af@n 
lead to prenatal abortion rather than to postnatalcancer. 

2. Little increase in cancer is to be expected in subjects 
who once lived at high-exposure homes, but who lefl those 
homes more than two or three years prior to cancer diig- 
nosis. (See Table 7 of our adult cancer paper, and the dis- 
cussion of "onset age" inour 1979 paper.Note also that the 
Savitz study deals almostentirely with aildresses occupied 
within three yenrs preceding diagnosis.) And presumably 
a similar pattern may hold for occupational exposures. 

3.An incremein cancer ratemay not be seen atallages 
for a given type of cancer. A discussion of this possibility 
is presented in somedetail in ourrecently publishedpaper, 
"Magnetic Fields and Cancer Subtypes" (Annals of the 
New York Academy of Sciences. 502. pp.43-54,1987). 

We have written this memo to urge those involved in 
epidemiological work on MF effects to try to explore the 
above ideas in their project planning and in their interpre- 
tation of results. Notall theideas may provevalid, but there 
is a reasonable amount of evidence for them in existing 
data. And if they are valid, then not to include them in 
evaluatingstudiescouldlead to falsenegativeconclusions, 
since each idea delineates an area where increased cancer 
riskmay not occur with increased MFexposure, evenif the 
hypothesis that MFs affect cancerproves to be true gener- 
ally. 

I I 
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Congressional Questions on ELF Research 
Following the October 6 hearing on rhe heallh efecrs of the the fedaal govcmmcnt require that the mechanism ofaction ofsuch 

wremely lowfrequency (ELF)ekctromagneric/ields(EhIFsJmso- fields upon thc human be determined before any action is t a k n ~  
ciafed with Dower lines, Conpressman Ceorpe Miller (D-CA), the much valuable time, as well as lives, will be lost. Speaking as a 
clroirmnno~the~ousesubco~irfeeon wate~andoow~rresobces. ohvsicianI believe that such information i s n o t m i r d t o  deal with - ~~ ~~ -,~ - ~ ~ -  - ~ -  ~~ 

mkedthewitmsesto~ollowu~rheirtestimon~ by;upplyingwritte~ urgent henlth problem. I thacforc recommbnd that two a p  
m e r s  to a Nunber of daailed questions Reprinted below are proaches be Llkrn concurrcnrly. One, that laboratory evidence link- 
mero t s  from some of  ihose aueslibns and &ers. The comolete ing suchexposure to canwand genetic abnormalities be expedited. 
w&g;s  willbepu~lished 6 rheol]ciiol hearing record, w ~ c h  is ... Two, to I&& such fields withhuman diseases in the red world. 
~~~,(~theprinferandshouldbeavoilable inacoupkofmonthr. (See large-scale epidemiological studies need to be performed. It is via 
olro MWN. SeptemberlOctober and NovemberlDecember 1987.) this approach that one will be able to determine the actual level of 

such fields that is productive of harm .... l funher suggest that such 
Dr. Ross Adey. VA Hospital, Lorna Linda, CA studies be undertaken at the two ends of the clcclromagnetic spec- 

Q: When will the NCRP report on ELF to EPA come out? 
A: We anticinate comoletion of thefialdraftin the surine of 1988. 
However, in;ccordanic W ~ ~ N C R P  procedures, review orhisdraft 
by the governing baard is likely to take another year before publica- 
tion 
Q: Please describe how the Department of Health and Human 
Services (HHS). in panicular the MEHS, has been involved in 
research on the bioloeical effects of transmission lines. Have vou 
ever hied to get fun&from NIEHS or NIH? 
A :  I am not aware that rmy agency of HHS has ever been involved 
in sidcant s u m n  of anv studies of wssible health effecls of 

research. but his has dwindlh i; thelast lhrec years to an insignifi- 
cant effon. The focus of intramural rcscaxch at NIEHS was on 
m d u c t i v e  abnormalities m l t i n e  From microwave exposure of 
bids' eggs. These studies were lcrkinated two y e m  agb and the 
laboratory closed. Studies of health effects of non-ionizing elecm- 
magnetic radiation (NIR) have held a low priority at NlEHS since 
their inception about 15 yean ago, placing fnr greatcr emphasis on 
toxicology ofenvimnmentalchemical pollutants. Howcver.NIEIIS 
m~4p&nthnr never comideredthebotenlinl importance ofioinf 
o c t i o ~ o f ~ ~ ~ e l d r a n d ~ h e m i c a l ~ o ~ l u ~ ~ ~ s i n c ~ ~ r ~ r ~ m t i & a n d  
olher health hazardr .... 

It has been the NIH custom to refa reseaxch proposals on NIR to 
radiology study sections withmemberships wm$& almostexclu- 
sively of ionizing radiation biophysicists and physicians. In c o m e  
quence, I and others are k e q u d y  requested to act as external 
reviewers on these umwsals on an ad hrx basis. There is the 
presumption in his that thae is no need for a separate study 
section torepresentthcconstituency ofresearchers inNIR,or worse, 
thationizmgradiationscientists areinherently competentto examine 
these mwsals.  I submit that rhis is ~erilouslv close to malfeasance . ' 
in public office. In essence, we have grown contenlptuous and 
frustrated by NIHpolicies to the point where it is reco~nizedrhat M 
~ w d  ourooie is skved bv subm;'ttim research orwoials to NIH. " 

Tie  NCI sent a rcpre&ntative to;everal sci&~iiic mectings and 
symposiaonbioelectromagneticsin1985 and 1986. Personaldiscus- 
sions with him failed to elicit any indication that he grnmcd the 
significance of either the physics br the biology of lhke presenta- 
tions. His own area of professional competence is reslricted to 
ionizing radiation. It would not seem realistic to expect that his 
reports to NCI management would reflect a pervasive awareness of 
the swpc and content of current knowledge. 

hum currently in use, that is, at the 60 Hz power kequency and at 
microwave kequencies. 
Q: Do you think thatchmnicexposure to ELF fields has aneffect on 
progeny and hi& weights? 
A: Ibelicve that thedataobtnined inmvlaboratow and~ublished in 
1975-76 indicated that chronic exposure to EL$ fiel& results in 
decreased birth weight and survivability of progeny ...I furlher 
believe that the extensive studies done at Bauelle and funded bv the 
W E  nre supportive of my results.... 

Sheldon Meyers, EPA 
Q: How was the public policy decisiontocutout all funding forNIR 
made at EPA? 
A : The purpose of the NIR research program at EPA was to provide 
scientifically credible data on health effects to support guidance to 
other federal agencies on matters regarding NIR. The agency's 
Science Advisory Board reviewed a report on the biological wnse- 
quences of radiof~equency (RF) radiation compIe.ted.in 1984, and 
concluded that the report provided a scientifically defensible basis 
for developing guidance for RF radintion. The agency then consid- 
ered expanding its research program on the health effects of ELF 
radiation However. when ELF was considerednext to other emerg- 
ing priorities, such as radon, indoor air. shatospheric ozone, and 
global warming,it wasultimately decidedtheMRresearchprogram 
wouldhavetobephasedoutinonlerto increaseouractivities in these 
other impoNU1t areas. . 

Dr. Jerry Phillips, Cancer Therapy 
& Research Foundation 

Q: How wouldyoudemibethentnentstateofhtndingforELFNIX 
studies? 
A: Anumbcrofadjectivescometomind whenaskcdto"descriithe 
current state of funding for ELF NIR studies." including, but not 
limited to. oahetic, abominhle, anddisgraceful. Dr. Ross Adcv and 
others. tes?iing at the October hear& have already painied a 
dismalpicturein whichhstratedscicntistsmustm&ont adecrease 
in WE's  ELF budget. near extinction of ONR's budget, and no 
appropriate programs at either NSF or NIH. It appears that the 
electric utility industry is now funding more ELF work than any 
federal agency, asituation which. becauseof that industry'sproprie- 
my interest in such research, should, if nothing else, cause the 
government to hmd well-plannedand welldirected ELFresearchat 
alcvel atleast mmpnrableto industry's. Furthermore. while theU.S. 
is generally a leader in world science, one now sees us taking a 
d e f i t e  back scat in eovernment commitment and fundine to the 

Dr. Robert Becker, Becker Biornagnetics muchsmalla country~f  wede en in the arenoPNIR resenrc hT... I and 
several of my colleagues have encountered reluctanceon the panof Q: Todoresearchadcquately, aresearcherneedsupfrontfunding to those with reviewing NIH and NSF grant to 

fiance research for approximately how many years? recommend funding research in the area of bioelectromagnetics .... I A:Thcminimumnumberof~earsforwhichfundingmustbeass~ wouldrecommcndcommittingtoaten-yearELFresearchprogram. 
is three to four ye ars.... If the regulatory agenciesorother branchesof ~ n d i ~ i d ~ a l ~ ~ ~ ~ ~ h ~ ~  applying for  ELF^^^^ funds should as is 
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done urmmonly MW. submit proposals detailing three to five years 
ofscientificstudy.recognizing thatfundcdprojecu wouldbeeligible 
for renewal ss is done at the NIH or NSF. 

Dr. Richard Phllllps, EPA 
Q: What would be an appmpriate level of Funding for the federal 
government andnon-federal organizations to spend during the next 
five years to adequately research the healtheffects of non-ionizing 
radiation? 
A: .. .It is my opinion that it would require about $7-8 million ayear 
for five years to adequately research the health eFfects of ELF 
rddialion. 
0: Earlierthis year. I understand vou attended the eleclnnnaenetics 
& s i n g  in poniand. How would);ou assess what was repond at the 
meeting? Do you LhinLthatnon-ioniringradiationpese~ a scriow 
health &k? 
A: ...T heresultshaveshownthefoUowine: 1)Thaeisanassociation 

gationofthepotential for healthddsduetoEMFsisinthepublic 
inleres~ Weresearchhasshownlhat thereare probably few direct 
short-term effects. the possibility of cancer enhancemetit carmot, at 
this point, be totally ex~luded."invizw of the above statement. why 
did W E  expect a decrease in funding for FY 19881 
A: We believe that sufficient fun& were requested to continue 
examining the most impoaant health issues. 

Dr. Leonairi Sagan. EPRl 
Q: What sot tofc lmcepmcessdws aresearcherreceivmghtrtds 
from EPRI have to ao b u e h  before the researcher's d l s  are 
published? Do EPRhpporled researchers have to w e e  to re 
seaints on what they Gnd? 
A: Results of EPRI-huded work may be published as either EPRI 
repons or in the open scientific literature. Studies published as EPRI 
reports areeditedby EPRI staffmembers for bothreadability as weU 
as for scientifii accuracy. There are no reseaints on what EPRI- 

between the imidenccofcancerinhum& a"dexposure to 601501~. 
magnetic Gelds. 2) A number of monality studies m the U. S. and in 
E~pehavesh&thattheinciden~ofcanceriselevatedabovethe 
gaeralpopulation level among workers inelectrical and electronic 
ooqwions. Suchworkw arelikely to enwnnterexposlnes toeleo 
tricwdmaeneticfields atuowerfreouencies.i.e.60/50Hz3~ Exm- 
sure of laGratory anim& to 60 & el&= fields causes a ph'ase 
delay in thecinadianrhythm(daily biologicalrhythm)andamarked 
redunion in thenormal niehaime m- in the level of melatonin 
a hormone produced by &e pineal gland located in the brain. ... 4) 
Exposure to ELF radiation during a cntain period of the circadian 
rhythm of laboratory animals reduces the effectiveness of drum to 
reiieve oak. 5 )  An -&eased incidence of fetal malfommiGhas 
been r & d  h swine, rats. mice, chickens wd humans exposed to 
ELF radiation. 6) Exposure of human cancer cells m v im to 60 Hz 
EMFs increases their m e  of emwth. 7) Exwsure of brain cells m 
vim increases the efflux of czcium io& froin braincells at specific 
frequencies and amplitudes. 8) Exposure of cells in v im activates 
protein production by DNA and may alter gene expression The 
observedeffffts are frequency specilic. 9) Exposure of cells mvim 
activates the production of ornifhine decarboxylase, an enzyme that 
may be important in cmcer promotion. 
...I have to conclude that e m s u r e  to ELF radiation can d u c e  

adv- biological effects.   ow ever. before one can state with my 
&greeofMlfldencewhetherornotexposureishwntulto~ 
ad at what level and with what d d o n  of exwsure. we need to 
verify the effmls hat  have been reported, them in trims of 
exposure level and duration of emsure, and establish a basis for 
exirawlation of this data from & sardies and m v i m  studies to 
the sbation for humans.... 
Q: On September 16, 1986. you spoke in Toronto at a utility 
swtwsiumon the health effects of EMFs. At that time. vou said vou 
6o&dndnt buy a home along a power line right-of-waY(~0~):Do 
yon stiu feel rhis way? 

primarily on economics:... If a causal relationship is -established 
between exposure to magnetic fields and cancer, homes adjacent to 
ROWS of 230 kV lines arevay likely 
to show a marked depreciation m value. Aux)rding?y, I would not 
buy a homeon theedge of a ROW of ahigh-voltage powerline. My 

I had at the &ne of the TO&& meet&, but because additional 
information that has wme from more recent research indicates there 
mavtrulvbeahealthhazardassociatedwithchronicexmsuretoELF 
&oli 

Robert Rabben, DOE 
Q: Fn a] memo pmvided by the Office of Energy Storage and 
Distribution to the sukmmmittee, it says, 'In DOES view. investi- 

fundedresearchers mav kblish in the oow. literature. Our aandard 
contract does request G t  a mpy of mahuscripts be pmvided us at 
least one month before submission. Normally the EPRI m i e c t  
manager would [review] a manuscript with the mvestigak-and 
suggest changes if wananted. They are not mndatory, however. 
Q: In 1979. Dr. Nancy Wenheima found results which some 
considered atartline. Whv didn't EPRI a m  to Fund a reoa t  ofthe ~ 

~ e n h e i m e r  study co& or deny he; Gndings? 
A: EPRI wasnot askedtofundarerzatofthe Wenheimerstudy.We 
chose not to take an initiative to m&at this work because theNew 
York Power Lines Roject un&k a replication, the results of 
which are now available. EPRI has initiated a study of childhood 
leukemia and its possible relation to EMFs in wotha  city. Los 
Angeles. Stiu anolher study is now in our plwnhtg prncebs.- 

Dr. David Savltl, University of North &roIIna 
Q: If there were M limits on funding. what studies would you 
Ieammedbesuowrted? 
A: The e l a u k  iility worker study that we are conducting and a 
similar study amducted by investigators m Canada and France 
wnstitute o ie  imwrtant shatem foi ermwdinc! knowledee of the 
effects of occupational expo&.  ore-work &ght be &ne, but 
these studies seem sufficient in that realm. 

The area which is being developed more slowly and is in 
need of govcmment hmding is the study of residential EMF expo- 
sures and childhwd cancers. If Funding were available. the next 
study ofrhisissueshould: I)Covaaaeo~a~hicarea(mbablv lfrree 
to fiie large urbw popd&ons) 0f~u6icient size t;l ~ t u d ~ - n e w ~ ~  
diagnosedcawaofleukemia,braincmcer, and possibly lymphomas. 
dona with controls identified amund the h e  of case diaenosis: 2) 

in-homememmehts.~hisisnotradi~all~different~m~~~tud~ 
or the ongoing Los Angeles study. but the study size would be 

- .  - 
experience, a superior study would result. 

It might also be noted that studies of this type are very difficult 
for &dent investieators to develon because of the& ex- 
andlog~ticalcomplexi~.l wou ldes t im~ that rhisstudy wouidmst 
at least $2-3 million The NCI has a tradition of noting suggestive 
lindings and embarking on the most defiitive study possible to 
c d m  or rcfule those suggestions. An excellent example is the 
national bladder cancer study designed to address concerns with 
~cialsweetenen.Ioanicioared in amultizcnlcrsrudvofinvasive 
cmicalcancerwithsi;nilar~oals ofaddressing sugges&e literature 
with more defdtive information. Thus, I would be most supportive 
of the NCI develmine (ideallv with the collaboration of outside 
investigators) such'amxti-cent& study ofresidentialmagnetic field 
exwsures from power lines and childhood leukemia, cancer and 
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SPECIAL REPORT 

U.S.A.E Investigations of Radiation Incidents 
Atleastten times from June 1984 toJune 1986, theU.S.Air mately 1 mW-s/cmlat his u p p e r m ,  wherethe seconddegreebum 

F~~ (USAF) has investigated actual or possible overexpo- occmed. The PEL for the system's frequency is 259 mW/cm2. 
Wilson's other symptoms were diagnosed as heat exhaustion sures of personnel to radiofrequency @F) radiation. Accord- No,85-066RN491CRAJ 

ing to documents obtained by Microwave News  under the 
Freedom of ~nformation~ct,officialsatthe~ccupational and On September 1.1984. two radio technicions for the Air National 
Environmental Health Laboratory (OEHL) at Brooks Air Guard in Savannnh, GA, were attempting to fix a power amplifier 
F~~ B~~~ (m.,~~,h~~~~~~~~ed~~al orwhole-body problem inside a 775 MHz eleceical equipment shelter (equipped 

with an MRC-113(V)2 open waveguide 283 CCS ANG) when they 
exposures above the USAF's permissible exposure limits ..ticiced [hat a waveguide and had not been 
@'EL) in five of the incidents. The USAF's frequency-de- secured in amevious maintenance adiusment In atest, the workers 
pendent PEL is keyed to a specific absorption rate (SAR) of measured wilat they thought was a &gnscant level of RF leakage 
0.4 W/Kg over a six-minute period. into the shelter. That evening, TSgt. Ian Carson, who had been 

working near the shelter door. felt tingling in his hands, and as of The following summaries of the ten incidentsarebasedon 1985, the date of OEHL's repoR he to suffa 
OEHL'sreports. Copies may beobtainedfrom: OEHL, Aem- intermitmay frorn hand- and fig=-joint pain Investigators who 
spaceMedical Division,Brwks m , T X  78235. Refer to the reconsuuctedtheevent inDecember 1984concludedthat the worker 
&port numbers that appear at the end of the summaries. 

On September 14. 1983, six workers were exposed to 420 MHz 
fields wssiblv as smne as 390 mW/cm2atClearUSAF Station. AK. 
when h teckcian accGentally switched on ahigh-power AN~Ps- '  
92 uacking radar while themen were performing maintenance work 
(seeMWN. November 1983. JanuarvIFebruarv and December 1984 
k d  ~ove~ber/Ueccmbcr 1985). OEHL cond;cted an RF radiation 
hazard survey at Clear on April 28.1985, at the request of FELEC 
Services. Inc.. the USAF's contractor for the fncilitv. Thoueh the 
survey r&n kcluded no dnta lhnt p e r k  directly the aczdenl 
it concluded that the ANIFPS-92 radar "cannot be opernted when 
persome1 arein therndorne," where themenhadbeenworking.The 
OEHL survey measured a maximum field of 3 mW/cm2 from the 
AN/FPS-92ontherooftopofabuilding7M)feetfromthetrmmitter. 
FieldsafoptheroofsofscannerbuildingslocatedinhontofANIFPS- 
50 Detector Radars ranged from 5 to 30 mW/cmz, and the USAF 
cancluded that pasonnel should be prohibited from entering these 
areas during radar operation. 
(Report No.85-105RN998FRA) 

OnJune 12.1984, while installing an antennaon top of aTRC-87B 
radio van in 90-deeree weather. an air national euardsman with the 
103rd ~ a c t i 2  C & ~ I  ~ ~ u a d r b n  in &an&, fi, r e p o d  feeling 
hot At one point the airman, Donald Wilson. inndvertcntlv b u m d  
against a sipport at the baseof the antenna, which he saida'felt iike 
hehad toucheda hotcarseat,"and heimmediatcly withdrew his m. 
OEHLinvestigators later estimated that the contact lasledno longer 
than two sec&ds. Wilson's supervisor noticed the airman &s 
sweating and told him to come down. The entire incident lasted 10- 
15 minutes, according to the investigators. who recreated it on 
Februarv4.1985.Thevcouldnotdetamine whetherthesvstem was 

wasexpasedtoammimumof57and90mW/cm'inhis lehandright 
hand-wrist areas, respectively. While Cmding that Carson had been 
overexposed - the applicable PEL is 7.75 mW/cml - the OEHL 

inhuced mcnt was not hecause. Thesecond wbrkerdid notreport 
adverse effects, and the USAF concluded that he had not been 
overexwsed. Althoueh not noted in the text of the reoort. Canon 
compl&ed (in an nrichcd slatemcnr) of suffering fro; pr&iously 
non-existent high blood pressure. The USAF rccommended funher 
mcdicalevaluaionand&eeestedthat technicim conduct RFradia- 
tion surveys of wavep,uid~-junctions at the end of all maintenance 
activities. 
(Report No.85-05IRN406RRA) - On January 23.1985, Senior Airman Richard Russell. a ground 
crew member at Beresmm AFB. TX. was overexwsed to RF 
r a d i a t i ~ n w h i l e i n s ~ f ; l g a n ~ ~ / ~ - l  19elecuonic&untermeari- 
ures (ECM)podof anF4jet.RusseU feltheatintennittently fromhis 
knees to his chest during the procedure. After reporting the problem, 
Russell was examined for wssible sdo toms  of RF overexmsure. . . 
The ANIALQ-119 E C M ~ ~  is ajamrning deviceused to pr&t the 
fighter jet in flig.ht. In the reenaciment of the incident - &ich took 

ai Eglin h, FL. due to concerns for EM1 - an investigator 
also felt the heat sensation. OEHL estimated that the avmgepowa 
density levels ranged from 5.7 mW/cma at Russell's head to 1475 
m ~ l c &  at his hands; his chest, groin and h c e s  were also overex- 
posed Thesystem's operating frequency is classifid but thestated 
PEL for 1.300 GHz is 10 mW/cm2. 
(Report No.85-113RNOI 7GRA) 

On February 1, 1985, a Cannon AFB. NM, technician was 
uoubleshwtine an APM-358 Microwave Sienal Source Test Set ~ ~~~ 

uansmikng during thi incident, but the TRC-87B antcka, which ~~awerfora~s ib lemicrowaveleak  whenh&ltawmsensation 
runs at 259.4 MHz. was sct to aperate at 10 watts. Thc doctor who inhis lefthand. Aflcr the icchnicimshutthc systemdown. acracked 
examined Wilson immediutelv after the incident observed aUmild" wnveeuidc connector was discovered - but the USAF did not 
second-degreebumonpnrtof~nemandCust-degee bumsonboth promptly investigate or examine the technician. Airman Fin! Class 
arms. He "presumed" that the more severe bum resulted from RF MakInnis.Only when amaculc (blemish) appearedonhis's hand 
cxposurc, according to the OEHL repon. Two days later. Wilson fivedays~tertheincidentdidheundergomedic~care.Thednwer's 
reponed nausea, diarrhea and cold clammy skin after working output signal is between 15.7 and 16.9 GHz at 100-150 milliwarts, 
ouldwrs. Officials supervising the recreation concluded that the mitigalcdby a3dBauenuator.OEHLwncludedthn~"lnns'ssensa. 
airman"dcChitely was not overexposed" toRFradiation and thathis tionof warmth in his hand is consistent with the frequency range to 
second-deeree b& was sunbum.heeravated bvcontact with the hot which hecould havebcenexmsed."ThouehOEHL&uldnotr&e- 
metal ant-a suppart. Wilson marhave beenexposed to approxi- ate t11c mcident because thedefective wavkuide had been replored 
matcly 90 mW-s/cm2 at his had ,  hands and torso and to opproxi- investignton estimated that the technician's whole-body exposure 
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was no more thnn 5.3 mW/cm2. comnared to a PEL of 10 mWlcmz. 
Officials reported 01at his 1len;senskion could be attributed to the 
exposure but. because no bum occuncd within 24 hours of the 
incident thcy concluded "ir is difficult but not totally impossible to 
linktheseeminelv mincidentaldevelwmentof atr&ientmaculeto 
the exposure inhdent? They dccid& that no medic4 follow-up 
c x m  was necessary because there was no overexposure, and they 
recommended that personnel adhere to safety guidelines. 
(Report No.85-079RN028DRA) 

A technician at Ole McChee-Tyson Airport in Knoxville. TN, was 
overexposed to RF radiation while conducting power amplifier 
performnncc check; on a 4.4-5 GHz ANflRC-97A transporlablc 
communications system. On lour or five nonconsecutive days be- 
tween March 5 and April 3, 1985, the technician, TSgt. Larry 
R o b .  conducted thrce or four 10-15-minute wwer check; w 
day.Th~discoveryofadcfectivcwavcguidcon~~ri13 promptccian 
invcsticiuion. OEHL found that the 1.000 watt power amplifier 
souree&as reflecting as much as 300 watts two Get away, where 
Roberts was working.Inthe"worstcazo"scenario,OEHLcalculated 
that Roberts was exposed to 26 mW/cmZcach time heranaperform- 
ance chock. The PEL at the amplifier frequency is 10 mW/cm2. 
According to the report, RF radiation exposure effects "are not 
considered to be cumulative," and therefore, each exposure was 
considered indemdent. The OEHL's rewn did not say whether 
R o b  felt ill aimy time, and though he~dcnventamcd~cal exam. 
the results of that exam werc not included in the rcpon, which was 
relcared two m o n h  after the OEHL investigation. "Rw'eipt of a 
comnlcted medical evalua*ion..has been delived for a numher of 
uoa;oidable reasons." the repal explaind 

. 
(Reporr No.85-104RN332FRA) 

. Acivilian workanainlinenartofthecontainmentofanhasedarrav 
radar at Eglin A F ~ .  ~ l r e p o r t e d  feeling flushed an2 dizzy anh 
suffering from headaches and "chest pressure" in June 1985. Mark 
Stewarthadtwicemeviouslvnaintedthecontainment withoutfdline 
ill. All h e e  work'pniods Gre between June 10 and June 21. 
ANIFF'S-85 Radar operates at 400-500 MHz, but the precise fre- 
auencv isclassified. OEHLinvestieators found that Stewart was not 
o'verc;poscd: althoughfields in t h k a s  where Stewanmight have 
been were s high as 12 mWlcm2, the OEHL concluded that he came 
no closer than four feet to an active radar element and thus. most 
likely, was exposed ro fields on the orderof0.5 mW/cm2, compared 
to a PELof 4-5 mW/cm'.The USAFrecommeoded that d l  areas of 
mav faces "should be considered as wtcntiallv harardous." No 
medical evaluations beyond the initiai exmin$on immediately 
following the incident were deemed wmanlcd. Investigators nolcd 
that fields on thcxround in fmnt of thc rndar"creatlv exceeded" the 
USAF safety st&dard and specified that th<se areas, which are 
fenced off, should be marked with radiation warning signs. 
(Reporr No.85-148RAOSBHRA) 

On Scptemba 10. 1985. two airmcn at Myrtle Beach AFB. SC. 
were overcxposcd to RF radiation wllile performing a maintenance 
procedure on aQRC 80-01. The device is n modified AN/ALQ-119 
elcclmnic counter measures (ECM) pod, operating in several fre- 
qucncy bands, all greater than 1 CHI. While repairing the device. 
Airmen Fist Class C w  Deeds and James Bell werc unable to 
complete a mid-band b&ce test - they repeated the 5-10-minute 
procedure four times. After both men felt heat coming from the 
svstem. their insm~~tors noticed that the ORC 80-01's dummv load 
was missing, indicating unintended cm3sions. According io the 
reporl, Deeds was anxious about having been exposed, hut felt 
n&ous about thc possible repercussions of reporting the incident 
He suffered "flu-like" symptoms. such as headaches and general 

weakness. but remmed to duty after a medical examination Msas- 
urements taken durine the OEHL's investination sueeested exoo- 
surcs ranging from le; than 0.05 mW/cm2 arthe airme;;'s beads k d  
below thcir waists to 90mW/cm2at their hands; their abdomens wd 
waists wneexwsed to 30 and50 mW/cm2. rcsrrctivelv. Deeds was 
exposed four Smes during the incident. whil/~ell w& exposed at 
least once. The PEL above 1 GHz is 10 mW/cma. According to the 
OEHL r e p a  'The exposure to the bands was the only om to hnve 
been a! whn could be called biologicully meaningful levels." The 
repon also cited the conclusion of a medical advisor (not the doctor 
who cxnmincd Deeds): 'The only biological rcsponse which would 
be exrrctcd is the w c o t i o n  of heat which did lake nlace. I do not 
consihcr the 'flu-lke' &nptoms related to expos& - it is not a 
h o w n  effect." He suggested that stress, rather than W exposure. 
caused the symptoms and recommended against medical follow-up. 
(Reporr No.85-179RNI37KRAJ 

Three civilian workers ex~erienced a combinatiort of cramns. 
headaches, nausea and sorcn&s after doing routine maintcnanccA& 
the ANIDPS-5 Tcthorcd Acrostat Radar System (TARS) iu the 
Cudioe Kev USAF Station in Florida. TARS is a USAF balloon- 
borrie surv~illanec radar, which operates at 3.22 CHz with a pfok 
powcr of 1236 kW. One of the thrce men worked onTARS on April 
1.1986. and the two others worked on the system two dam later.-All 
were & ~ ~ l o ~ c d  by RCA, which mpinta& the radar s~stcm. Billy 
Former, the worker who serviced TARS on April 1, suspcclcd RF 
radiation "spill-over'' and later rcponcd cramps and soreness. Paul 
Williamson and Charles Lafferty, who palormed power output 
adjustments on the radar fur about 15 minutes on April 3, later 
rewrted headaches. nausea and midsection soreness. All three men 
were sent to acivilian hospital, which"didnotdifferentiate between 
nuclear and RFradiation and therefore conducted some unnecessary 
nroccdures."accordin~ to the OEHL report. OEHLdoteni~ined that 
&om of thcmen were exwsed to radidon levels above 1 mW/cm2. . ~~ - ~~ - ~ -  ~~ ~-~ 

compared to a PEL for occupational exposure of 10 mw/cmi, and 
concluded that there could not have been overexposure because the 
mcndidnotexpmience henrsensationsorredden~gof theskin while 
working. OEHL also found that Fonner's symptoms were not 
associiued with microwave radiation because thcy slarted 20 hours 
after the incident and that Williamson a%d Laffeny, who began 
reeling sick within 15minutesofthe incidcnt,probably suffcrcdheat 
s~essandmotionsicloless (tlleTARS rdarunitrotated).The USAF 
r-mmendedaeairst funhfunhermedical follow-un for theworkers. but - - -- 
urged that an RF hamd varung prognm be set up. 
(Report No 86.044RN0088FRA) 

On June 12.1986. two men were exposed to 0.1 mW/cm2of 4950 
MHzradiatioo from an ANIMST-TL4 (MUTES) scorineradarwhilc 
painting an air conditioner on the mdf of a ne&by b2lding at La 
Junta,CO. AirmanFintClassTedLeach thefmtmantobeexposed. 
hadhungwamingsignsontwoT@-11 radarshousedinthebu~td'ig 
where he was painting but didnot post asignon theMUTES. After 
45 minutes of painling, A i i a n  First Class Kevin Colemanrelieved 
him. Leach then noticed flashing lights on the MUTES, indicating 
that it was transmittine. Coleman was exwsed for no more than 10 " 
minutes, according to OEHL investigators. In measuring radiation 
levels on the roof, the investigators found that neither worker was 
cxwscd to fields inexucss of0.1 mWkma. althoueh ficlds asstronr ~~ ~ 

k ' l0  m ~ l c m ~  were measured in accissibic a r w ~ ~ h c  PEL at 495i 
MHz is 10 mWkm1. OEHL's repon concluded that written safety 
procedures are sufficient to contr61 roof traffic and to prevent fntuk 
exposures. The investigators found no medical evidence of overex- 
posure and rccommended against medical follow-up. 
(Reporr No.86-070RNOO63HRA) 
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UPDATES 
BIOLOGICAL EFFECtS 

Schwan Lecture...In 1986, Dr. Herman Schwan, professor 
emeritus at the University of Pennsylvania, delivered the 
Lauriston S. Taylor Lecture at the annual meeting of the 
National Council on Radiation Protection and Measurements 
(NCRP). The NCRP has now published Schwan's talk, Bio- 
logical Effects ofNon-Ionizing Radiatwns: Cellular Proper- 
ties andInteracriom (Lecture No.10). in booklet form. It is 
available for $12.00 fmm: NCRP Publications, 7910 Wood- 
mont Ave., Suite 1016, Bethesda, MD 20814, (301) 657- 
2652.Thetecturewillalsobepublishedaspartof theproceed- 
ings of the N W s  1986 meeting. 

Biwffects Critique-The U.S. Air Force has released a 
Critique of the Literature on Bweffects of Radiofrequency 
Radiation: A Comprehensive Review Pertinent to Air Force 
Operah'ons (USAFSAM-TR-87-3), by Louis Heynick, who 
recently retired fmm SRI Inteanational. The691-pagereview 
covers non-ionizing radiation effects in the 10 kHz-300 GHz 
frequency range and was commissioned as a reference source 
for environmental impact statements on radiationemitting 
USAFsystems; itfeaturesmorethan6M)references.Formm 
information, contace James Menitt, USAF Schml of Aem 
spaceMedicine, Human Systems Division, Brooks AFB, TX 
78235, (512) 536-3583. - 

COMPATIBILITY & INTERFERENCE 

ESD Suspected in M X  Explosion .. Plaintiffs in a lawsuit 
Hedlast September, which alleges that themedforces have 
notadequakly addrnrsedtheissks of hazards of electromag- 
netic radiation to ordnance (HERO), have asked the Pentagon 
to produce reports on a recent MX missile fm which killed 
five technicians (see MWN, SeptemberIOctober 1987). The 
explosion occurred while fuel was being loaded into the first 
stage of an MX missile at a MoMn Thiokol plant in Utah on 
December29. Althoughcompany officialshave not specified 
the cause of the accident, the plaintiffs suspect that elec!m- 
static discharge (ESD) was to blame. Thelawsuit, now i n p  
trial discovery, also seeks data on more than 50 weapons 
systems accidents - including six other solid fuel explosions 
and some of the recent UHdO Black Hawk Army helicopter 
crashes (see MWN. November/December 1987). In court 
papers, the plaintiffs- whosenumber has grown from four to 
39 and now includes Physicians for Social Responsibility - 
allege that thereare simiiaritiesbetween theMXaccident and 
a 1985 Pershing I1 missile explosion in West Germany (see 
MWN, June 1985). 

Assorted Notes..Jn ow SeptemberIOctober 1987 issue, we 
featuredareporton theeffomofNBS'sFm~oisMartzloff to 
controlconducted~MI.~ormoreon this, see~vars~eterson's 
article, "In Search of Electrical Surges," in the December 12 
Science News .... The Microwave Filter Co. has issued The 

12 

Filter Book, which covers the company's produc~ in the 1 
MHz to 26 GHz frequency range. Copies are available from: 
Mimwave Filter Co., 6743 Kinne SL, East Syracuse, NY 
13057, (800) 448-1666, or (315) 437-3953 in NY.... TWO 
Texas Instruments Inc. researchers have published " C b -  
rerization of Metals as EMC Shields" in the September 1987 
IEEE Transactions on Instrumentation and ~ e a s w e  ment.... 
Cornsearch AppliedTechnology,Inc.of Reston,VA, has won 
a$5.6fioncontractfmmtheNavalSurfaceWarfareCenter 
in Dahlgren, VA, for below-deck EM1 se~ces....In our last 
issue, we noted theconflictbetween British radioastronomers 
and broadcasters over limited kquency space. Now, accord- 
ing to the December %/31 New Scientist, the potential inter- 
ferenceproblem a p p e a r s t o h a v e b e e n r e s o l v ~ g  
spectrum space given to air traffic controllers; broadcasters 
can now hope for a Fifth television channel by 1991, leaving 
astronomers free to detect pulsars without EMI. 

GOVERNMENT 

FCC on FM Boaster~.The FCC has proposed adding FM 
boosterstationstoitslistof f~~ilitiesthatmnstcomp1y with its 
RF radialion health regulations. The move was prompted by 
July 1987 FCC rules that lifted h e  previous lOwatt limit on 
ou&utpower. Now,FMboosterscan be. much more powerful 
-up to 20% of the maximum permissible ERP of the primary 
station. In 1985, the FCC issued regulations 'e~uiring appli- 
cants for its licenses to either meet the ANSI RF/MW radia- 
tion safety standard or complete an environmental impact 
statement (see MWN, April 1985 and March/April 1987). 
Comments weredue by February 8, with reply comments due 
by February 23. For more information, contact: Dr. Robat 
Cleveland at the FCC's Office of Engineering and Technol- 
ogy, (202) 653-8169. . 
,sndonSatcomStations.,OnDecember30,theFCCissued 
a public notice (No. DS-703) reminding all applicants for 
transmiuingearthstations that they must"includeastatement 
that the station is in compliance with the environmental 
radiation health standards" codif~ed in the commission's 
regulations. Thosenotin compliancemust submitanenviron- 
mental assessment. 

MEASUREMENT 

Magnetic Field Meter...Eleclm-Mhcs has introduced a 
new meter that can measure low-level magnetic fields. The 
MFM-1 I unit has a minimum sensitivity level of 1 nT from 20 
Hz to 50 kHz - users can select any one of a large number of 
frequency bands within this range. In addition, fdters are 
available to screen out power line noise. The unit costs $6,995 
and is designed primarily for TEMPEST and EMC applica- 
tions. For more information, contact: Paul Sikora, Marketing 
Manager, Elecno-Metrics, 100 Church St., Amsterdam, NY 
12010, (518) 843-2600. 
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MEETINGS 

Hanford ELF Symposium ... In October 1984, DOE, EPRI 
and BaUelle Pacific Northwest Labs sponsored the 23rd 
Hanford Life Sciences Symposium on the Interaction ofBio- 
logical Systems with Stolic and ELF Electric and Magnetic 
Field. in Richland, WA, home of the Battelle Labs. The pro- 
ceedingsof themeeting arenow available. Becauseof thelong 
delay in publication, many of thepapers are nolongercurrent 
Nevertheless some of them are still useful and among these 
are: Dr. Hans-Arne Hannson's (of Sweden) obse~ations of 
"lamellar bodies" in cerebral tissue of exposed animals. Dr. 
Gregory Lotz and Jack Saxton's @oth of theNaval Aerospace 
Medical Research Lab in Pensacoh, FL) second study of 
monkeys chronically exposed to ELF fields (see MWN. Sep- 
tember 1984). designed to simulate the U.S. Navy's subma- 
rine communications system, which operates between 72 Hz 
and 80 Hz. Lotz and Saxton also reviewed the hb's fist mon- 
key study - a final report on that experiment was never pub- 
lished. Also of particular interest is Dr. Don Deno's (of GE) 
discussion of exposures to weak electric and magnetic fields 
in the home. In all, there aremore than 40papers by rese;nch- 
em from around the world. A copy of the553-page paperback 
volume is availablefor$25.00from: Dr. Lany Anderson, Bat- 
telle Pacific Northwest Labs, PO Box 999, Richland, WA 
99352, (509) 375-2294. 

IsraeliMeeting Canceled ... TheInternationalSymposiumon 
Inferacfion of Elecfromagneric Fields with Biological Sys- 
tems, which was scheduled tobe held this March in Israel, has 
beencanceled"duetolackofinterest"(seeM, November1 
December 1987). 

MILITARY SYSTEMS 

Microwave Weapons ... If you want to know what a micro- 
wave weapon looks like, open the December 7,1987 issue of 
Aviation Week to page 85 forapiclureof theU.S. AirForce's 
"Gypsy microwave device," which is being used to test the 
susceptibility of electronics systems. The Gypsy device can 
produce more than one gigawatt of power in short pulses and 
is tunable over the frequency range 800 MHz to 40 GHz. The 
Air Force program is based at Kidand Air Force Base, NM, 
where a conference on high-power microwave (HPM) tech- 
nology was held in December 1986 (see MWN, January1 
February 1987) .... According to the May 4, 1987 Aviafion 
Week, the HPM effort sponsored by the Defense Nuclear 
Agency (DNA), the U.S. Air Force and the U.S. Navy has a 
budgetof $15 millioninfical y e a r m )  1988 .... Someof that 
money will go to thecompany that successfully responds to a 
DNA request for proposals (REP No.DNA001-88-R-0009, 
issuedonNovember2.5) for45months worth ofstudieson the 
effects of HPMs on weapons systems, on methods to protect 
such systems and on the feasibility of propagating HPMs 

through the atmosphere. Among the options listed in t h e m  
are experiments designed to "determine themaximum micro- 
wave power densi ty... that can be propagated through the at- 
mospherebefore airbreakdownoccurs" and tests to determine 
theHPM susceptibility of orbital satellites. The winning con- 
tnclor will need a top secret security clwance ....~heLaw- 
rcnce Livermore National Lab (LLNL) and the Sandia Na- 
tional Lab arealso working to assess the vulnerability of elec- 
tronics to HPMs. There is a short article on the program in the 
July 1987 issueofEnergy andTechnology Review, published 
by LLNL .... And in its March 1987 issue, the magazine fea- 
tured a longer item on LLNL's research on HPMs and pulsed 
power .... Dr. James Benford of Physics International in San 
Leandro, CA, reviews "High Power Microwave Simulator 
Development" in an article appearing in the December 1987 
issue of the Microwave Journal .... TheU.S. Army has itsown 
product - a radioeequency (RF) weapon. In the August 24, 
1987Defense News. John Rosado of the Hany Diamond Labs 
inAdelphi,MD, isquotedas snying thatCcthenatureofwarfare 
will be completely changed by the use of rn weapons." 
Rosado alsonoted thatRFradiation couldbe used overa wide 
battlefield with phased arrays .... Some of the DOD's concern 
over RF and HPM weapons is reflected in a recent glossy 
pamphlet, The Soviet Space Challenge (issued in November 
1987). in which the DOD notes that, "The Soviets could test 
agmund-based IRF] weaponcapableofdamaging satellitesin 
the 1990s." ... Watch for the review of "Tactical Miewave 
Weapons" by Dr. H. Keith Florigof Carnegie-Mellon Uriiver- 
sity in the March 1988 issue of IEEE Spectrum. 

OVENS 

CU Ratings and Warning ... In its January 1988 issue, Con- 
sumerReportsratesmicrowaveovens. At the topof theliitare 
units by Limn, GE, Whiulpool and KitchenAid, with prices 
ranging fmm $328 to $385. As for safety, Consumers Union 
(CU) found that all the ovens tested were "well within" the 
FDA's leakage standard and notes that, "A door seal on all 
recent models minimizes leakage even when slight gaps 
develop between the door and the oven." ... In its February 
1988 issue, CU issues a warning concerning what appears to 
be the use of s w e  tactics to sell an oven radiation meter. CU 
ciies an ad by American Health Products of Houston, TX, 
which quotes the bulletin of the"Nationa1 Microwave Safety 
Council" as urging that aU ovens be immediately checked for 
leaks and which also quotes Business Week as warning that 
CU found many leaking ovens. The trouble is that the CU 
quote is 15 years old, and CU could find no trace of the 
council. And the Houston outfit, which sells its meter for 
$29.95 is not Sited in the Houston telephone hook. The FDA 
isnow trying totnck down both theHoustoncompany andthe 
council - so far, without success. 

Assorted Notes...The sales of microwave ovens continue to 
shatter all records. The Association of Home Appliance 
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UPDATES 
Manufacturers, based in Chicago, IL, reports that more than a 
quarter of all appliances shipped in 1987 were microwave 
ovens-thelargest annual shipment of any major appliance in 
hiitory....On a more somber note, three physicians from the 
University of Iowa in Iowa City describe two cases in which 
infants suffered bums from microwave ovens. "Microwave 
Oven Bums to Children: An Unusual Manifestation of Child 
Abuse" appears in Pediatrics, 79, pp.255-20,1987. 

PEOPLE 

Sheldon Meyers, director of the EPA's Olfice of Radiation 
Programs since August 1984, is leaving his post to become the 
agency's associate administIat0r for international activities. 
Richard Guimnnd, the head of the EPA's radon division, is 
taking over for Meyers .... Thomas Keller has been appointed 
chief scientist at the National Association of Broadcasters 
(NAB). Keller will work out of the NAB's new Broadcast 
Technology Center, which seeks to encourage the develop- 
mentof high-definition television. Michael Rau, aslaff engi- 
neer, is taking over many of Keller's former duties. Rau has 
been namedavicepresident and the acting head of theNAB's 

McFarland Cancer  C/uster(continrred frornp.1) 

compatibility consulting f i  in Los Angeles, told Micro- 
wave News that, although he hadnotmade any measurements 
in McFarland, he t h i  that a "subsmtial" field would im- 
pingeona townascloseto theVOAmsmiueras McFarland. 
The engineer, who has nearly fifty years of experience in 
electromagnetic field measurements - much of it in southern 
California, said that he has received numerous inquiries about 
the possible impactof the VOA radiation on McFarland."ltis 
far more significant than parts-per-million chemicals:' he 
said. The engineer asked that his name not be used. 

Other experts have raised the possibility thnt somekindof 
synergy between toxic chemicals and non-ionizing radiation 
may beatworkin McFarland. Laboratory studies indicate that 
microwaves can enhance the carcinogenicity of benzopyrene 
and the teratogenicity of cytosine arabiinoside (see MWN. 
May 1981 and January/February 1987).Microwaves canalso 
act synergistically with drugs (see MWN. February 1981). 

Indeed, new experimental evidence points to the efficacy 
of the combined action of RF radiation and chemicals. Adey 
explained that, "Work in our laboratory by Dr. William Flet- 
cher has shown that weak modulated RF fields can signifi- 
cantly enhance chemical cancer promoters. Together they 
di~~pt~~mmunicati~n~between~ell~ through gap junctions. 
These findings are consistent with modern cancer models, 
which emphasize that this type of disruption leads to unregu- 
lated cell growth!' 

In addition, some of those interviewed said that the inter- 
mittent nature of the VOA broadcasts could pose a greater 
health risk than constantexposures, because on-and-off stim- 
uli prevent biological systems from adapting. 

Science and Technology Department ... Jules Cohen will 
receive the NAB's Engineering Achievement ~ w & d  at this 
year's convention in Las Vegas on April 9. Cohen is the 
president of Jules Cohen & Associates, a consulting f i  in 
Washington, =....Dr. Forrest Lee Carter of the Naval 
Research Lab in Washington, D¤, died of cancer on Decem- 
ber 20. Among Carter's many interests were the emerging 
fields of molecular electronics and solito ns.... TheBioelectro- 
magnetics Society (BEMS) has decided not to present its 
D'Arsonval Award this year. Theprizeisgiven in recognition 
of outstanding research achievement. (Sources say that the 
BEMS board was divided between two candidates.) 

ETC. .. 
Radio Radio Everywhere ... Anne Scully lives in Hull, MA, 
nearWBZ's50 kW msmitter,andshecan pickupthestation 
from her radiator and from her telephone. She told The New 
York Times (January 17) that her neighbors can pick up WBZ 
from their microwave ovens and their toilets. NPR's All 
Things Considered also aired a light-hearted piece on Mrs. 
Scully's troubles the same week. 

Since 1975, at least 12 children have developed cancer in 
McFarland, which has a population of approximately 6,000. 
Six of the children have died. Eight of the cases were diag- 
nosed in the 1982-1985 timeperiod, which constitutesamuch 
rarercluster. Twoof thecases were identifiedbefke 1982and 
two after 1985. 

Many different types of cancer have been diagnosed 
among the McFarland children, in~lu~ngleukemia and brain 
and kidney cancer. 

In a telephone interview from McFarland, ConnieRosales, 
a mother of one of the cancer victims, said that she thinks at 
least two additional cases should be counted as part of the 
cluster. In addition, as we go to press in early February, there 
are news reports of thediagnosis of the 13th childhoodcancer 
case in McFarland - a seven-year-old with a brain tumor. 

According to Dr. Matthew Zack of the Chronic Disease 
ControlDivision attheCentersforDiseaseConmlin Atlanta, 
GA, cancer clusters occur "fairly frequently:' but eight cases 
in four years is "exceptional."Znck is a member of thenewly- 
established McFarland Advisory Committee, chaired by Dr. 
Kenneth Kizer, the head of the California health department 

In addition to the cancer cluster, McFarland had "rela- 
tively high rates" of infant deaths in 1982-1983 and of fetal 
deaths and low birth weights in 1981-1983. 

Because of the grouping of cancer cases in 1982-1985, 
ESSS officials, who wrote the new report, placed particular 
emphasis on the period from January 1980 to January 1982 as 
the time when McFarland would most likely have been expo- 
sed to a toxic agent. They call this period the "window of vul- 
nerability." McFarland's Rosales said she is skeptical about 
the window theory. A previous study by the county failed to 
identify any causefortheclusterbasedonthenexisting(1986) 
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conditions. 
In numerous interviews with Microwave News,  ESSS 

officials said that they had been advised by the VOA and by 
the Environmental Protection Agency @PA) that the non- 
ionizing radiation levels in McFarland were "well below all 
existing standards." The ESSS reponstates that theEPA re- 
viewed theVOA dataand concluded that "any adverse health 
effects" in McFarland citizens were "unlikely to be related to 
RFradiation." ESSS adds, "We agree with this conclusion." 

ESSS staffers are also skeptical about a possible link be- 
tween VOA radiation and the cluster because they havebeen 
unable to document any changes in broadcasting from the 
Delano station during 1980-1983. 

The state report also finds that it was unlikely that water 
contamination by nitrates and arsenic triggered the cancers. 
After reviewing existing records of pesticide use, the study 
found nothing abnormal in the types or amounts of pesticides 
applied in McFarland. "What we saw were commonly used 
pesticides in usual amounts," thereponconcludes. Neverthe- 
less, four pesticides - dimethoate, fenbutatin oxide, dinoseb 
and diniuophenol- have been targeted for further study. 

The only partially suggestive finding in the state study is 
that 80 percent of the fathers of the cancercases, compared to 
45 percentof the fathers in acontrol group, worked in thecrop 
fields in the time interval between three months before preg- 
nancy and thedate of diagnosis of the child's cancer. Accord- 
ingtothereport,"Thisisof borderlmesignificance."Thestate 
plans tostudy this findingfurtherin thenextphaseofits inves- 
tigation. 

Only onesetofRFmeasurementshaseverbeen&edout 
inMcFarland On February6.1986.a team of VOAengineers 
measured a level of 10 wW/cmZ under a local power line and 
concluded that, "This implies that any health problems en- 
countered in McFarland city were not directly linked to the 
VOA facility in Delano." 

One of the engineers who took the measurements in Mc- 
Farlandand whono longerworksat theVOA, told Microwave 
News  that all their measurements were keyed to the levels 
specified in the 1982 American National Standards Institute 
(ANSI) standard: "We did not expect to find anything and we 
didn't." ~ 

TheVOAdid beginnegotiations with theEPA lo measure 
RFradiation levels at Delanoand at other VOA stations. Due 
tolackof funds, however,nointeragency agreement was ever 
completed and no additional measurements were tlken. 

Many non-ionizing radiation bioeffects experts agree that 
more detailed measurements are needed. In a telephone inter- 
view, Dr. Sam Milham of the Washington stateDepmentof 
Socialand Health Services said that, "It would be agoodidea 
to do some measurements." Milham recently published a 
study showing that amateur radio operators have an increased 
rate of cancer mortality (see MWN, November/December 
1987). 

At the first mecting of the new advisory commitlee on 
January 29 in McFarland. a Kern County resident raised the 

issue of the need for more non-ionizing radiation measure- 
ments. At this time, the state has made no commitment to ad- 
ditional radiation measurements. 

Very few studies of low-level exposures have ever been 
completed. In onelandmark study canied outattheUniversity 
of Washington in Seattle, rats exposed for their lifetime to the 
equivalentof the levels allowedby the ANSIstandardshowed 
a statistically significant increase in cancer (see MWN.  July/ 
August 1984 and March 1985). 

In 1986, a group of Italian researchers showed that rats 
exposed to RF levels that were 4,000 times below the ANSI 
guidelines experienced developmental ill effects (see MWN,  
November/December 1986). 

Untilrecently, theproposition thatlow levelsof non-ioniz- 
ing radiation could be biologically active or play a role in the 
development of cancer has been dismissed. In the last two 
years, however, a large body of evidence has accumulated 
indicating that extremely small (50160 Hz) power lime mag- 
netic fields - as low as 2-3 mG - may promote cancer (see 
M W N ,  November/December 1987). TheCaliforniastudy did 
investigate the distribution of power lines in McFarland but 
found no "significant changes" during 1980-1982. 

The emerging link between a cancer risk and magnetic 
field exposures may be irrportant in McFarland. Engineers 
explain that at shortwave frequencies, the ground-level mag- 
netic field is stronger than the electric field component. In- 
deed, theVOA'sown 1986 field survey at theDelano station 
shows that themeasured magnetic field at 1,535 feet from one 
of the antennas was often greater than at 935 feet 

Also,lastyear, apreliinary epidemiological study by the 
HawaiiDepmentofHealth indicatedthatpmplelivingnear 
broadcast radio and television stations had a statistically sig- 
nificant higher rate of cancer than those whose homes were 
notnearbroadcast towers (see MWN,  MayIJune 1987). In ad- 
dition, the Cancer Research Center in Hawaii has identifieda 
leukemiacluster amongchildren1ivingnearaU.S. Navy com- 
munications complex at Lualualei on the island of Oahu (see 
MWN. MayDune 1987). 

A retrospective andanongoing pmspective epidemiologi- 
cal study of members of thePolish milimy exposed towand 
microwave radiation indicate a threefold increased risk of 
developing cancer: for some types of cancer, the risk is seven 
times greater than for controls (see MWN, March 1985 and 
JanuaryFebmary 1987). 
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* RF Radiation Hazard Measurements 
* Electric Power Transmission Studies 
* Environmental and Industrial Evaluations 
* Training Seminars 

TIB IDENTIFICATIOEI 6 rnPiTnoc OF 
HI ( I (mwRADI0~cY liAzaDs 

A Three Cay Course $895 Philadelphia, PA Hay 11-13 

This mprehensive course provides an overvim of 
the prohlenr; associated with using 
microwave/radiofrequency radiation in both an 
industrial and public environment. The emphasis 
will be on hazard cal~letions and practical 
"real-life" problem solving exercises. 

Contact: Greg Gore, R6B Enterprises, 20 C l i w r  
Road. West Conshohocken, PA 19428 Tel: (2151 825- 
1960 

L 
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Address 
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State Zip 

The Journal of Microwave Power and Electromagnetic Energy 
In the fourth issue of Volume 22 (1987), now available: . 

On the Classification of Processes Using Electric and Magnetic Fields to Heat Materials F.E. Vermeulen and F.S. Chute 

Principles and Models of Power Density Distribution in Microwave Oven Loads P.O. Risman, T. Ohlssou andB. Wass 

Microwave Oven Power: A Technical Review J.E. Gerling 

A Simple Instrument for Measuring Microwave Oven Power W.A.G. Voss andT. Greenwood-Madsen 

Heating Patterns for an Array of 915 MHz Rectangular Waveguide Applicators W. Wyslouzil. S. Kashyap and D.M. Daien 

Dielectric Properties of Raw and Cooked Chicken Eggs a t  3 GHz, 23-140°C R.C. lain and W.A.G. Voss 

Microwave Frequency Doublers with Step Recovery Diode for High Powers M. Kamarci, M. Bouthinon and M. Baribaud 

Current Patents J.E. Gerling 

1987 Symposium Summaries Part11 

Four issues per year; back issues available; also in microfiche. 21-year index (1.100 papers and reviews) now available. For 
information on these and other publications, and to order The Journal of Microwave Power and EIec!romgnelic Energy, write: 
IMPI, 13542UnionVillnge Circle, Clifton,VA22024,U.S.A.ortelepl1one: (703) 830-5588 (Visa,Mastercard) 
J. MicrowavePmver EE. U.S. $90/year in North America; elsewhere (by airmail), and all 11brarie.s: U.S. $95/year. Printed and 
published in Canada. Edilor: Geoffrey Voss. Victoria, B.C.: (604) 384-1021. 
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NCI Set To Begin Childhood 
Cancer-EMF Study 

1 l l , ~  

Role of NCI Scientists Questioned 

I  

1 1  

TheNationdCancer Institute's (NCI) study of the possible association 
between childhood leukemia and electromagnetic fields (EMFs) is sched- 
uled to begin in the fall. The four-year study, which will be part of a larger 
effort to understand the causes of childhood leukemia, will assess residen- 
rial exposure from power lines and appliances. 

1nDecember.NCIannaunced thatrequestsforproposals W s )  would 
be issued by the end of the month. They were not available by February 1, 
however, but anNCI spokeswoman said that they would be released very 
soon (see box on p.15 for a description ofthe study). The estimated cost of 
the EMF study is $25 million. NCI anticipates that awards will made by 
September 30,1989. 

Theannouncementcomesasastom is brewing overpossible ethicsvi- 
olations by NCI staffmembers who have testified on behalfof utilities that 
there is no evidence of adverse biological effects from exposure to power 
frequency EMFs. Questions have also been raised as to whether such tes- 
timony might prejudice the NCI study. 

"I think we have a very open mind going into this study," Dr. Martha 
Linet told MicrowaveNous. Linet, the codirector of the NCI study along 
with Dr. John Boice, added that she had been unaware of her colleagues' 
testimony. 

Last year, Drs. SIuartAamnson.Lucius SinksandMargaret Tucker, d l  
(confinued on p.15) 

Vernon Down's Syndrome Study IS 
Abandoned; Critics Voice Outrage 
The New Jersey Department of Health (NJDOH) has dropped its study 

of theincidenceof Down'sSyndmmeandotherbinhdefectsamong babies 
born in Vernon Township, NJ, primarily because of the Iackof evidence of 
a continuing problem and the "apparent impossibility" of estimating past 
microwave exposures. 

Many observers contest both of these arguments. A leader of the citi- 
zens' p u p ,  Citizens Against theTowers (CAT), which firstprompted the 
study, said that NJDOH's action "borders on criminal neglect. It's one big 
cover-up." CAT has long main~ined that the large number of uplink 
antennas at three saIellitecomplexes in the town may be in some way re- 
sponsible for the health problems in the community. 

New Ustlngs I (continued on p.14) 



HIGHLIGHTS 
Epidemiology Roundup 

Suaaort for Radio Omrator Cancer Risk Kurt, a Dallas, TX, researcher, pointed out that the onset of - - r-,- - - 

Dr. Samuel Milham, Jr., has uncovered new evidence to 
support his epidemiological study which found that amateur 
radio operators had a significant excess mortality rate due to 
acutemyeloid leukemia, multiple myelomaandcertain types 
of malimant lymphoma. The original study, published last 
year, w&basAo"datacompiled by the~ederal~ommunica- 
tions Commission (FCC) (see MWN, NP87). 

Using radio operator license class as a ''crude measure of 
duntion of licensing," Milham found that members of the 
FCC's novice class did not show the increase in cancer mor- 
tality observed in the other, more experienced classes. Nov- 
ices, who are limited as to h'ansmiUerpower and restricted to 
certain transmission frequencies, may not have "been ex- 
posed long enough to fulfll a cancer latency period" or may 
havebeenlessexposed to'khatevercarcinogenicagents may 
be operating," Milham explained in a letter to the American 
Journal of Epidemiology. The novice class, in a sense, "pro- 
vides an internal control group," he said. 

The new analysis "adds a lot of credibility to the other 
fmdingsandfitsexactly withwhat youwouldexpectinanoc- 
cupational cohort in terms of latency parameters," Milham 
told Microwave News. 

AIDS, as well as the nationwide increase in non-Hodgkin's 
lymphoma over the past 40 years, may have contributed to 
Milham's original findings. Milham, usingdata From his new 
study on license class, discounted these assertions. 

Leukemia in Sweden 
Male Swedish electrical line workers had nearly double 

the expected incidence of chronic lymphocytic leukemia 
(CLL), according to a study by a group of U.S. and Swedish 
researchers led by Dr. Martha Linet of the National Cancer 
Institute in Bethesda, MD. This finding was statistically sig- 
nificant. 

The U.S.-Swedish team also reported that electrical lime 
workers did not show a significantly increased incidence of 
other types of leukemia, including acute non-lymphocytic 
leukemia (ANLL), and that, "NO excess [ANLLJ was seen in 
other occupational gmupspotentially exposed to electromag- 
netic fields" (EMFs). 

When asked about the significance of the lime waker- 
CLL association, Linet told Microwave News that, "It's one 
fmding, one study. It needs to be followed up with more 
r&h.* 

Aprevious Swedish epidemiological study had identified 
Milham proposed that it should now be possible to study a non~sigriEicant increase in total leukemia4hough not in 

theeffectof~censedurariononmortalityandtodetminethe any subivong power linemen (see MWN, W86). 
intervalbetween initial licensing anddevelopment of disease Linet and coworkers suggested that, since the risk of CLL is 
by tracking "individual license holders through successive highest among older people, the previous study by Dr. S. 
FCC] registration files." Tomqvist and associates may have missed this fmding be- 

Milham's letter was published in the November 1988 is- cause, unlike Linet, Tomqvist did not include males over 64 
sue of the American Journalof Epidem'ology (128. pp.1175- years 016 
1176); the original study appeared in the journal's January Using the Swedish Cancer-Environment Registry, which 
1988 issue(127, pp.50-54).Milham'sfmtreportofaLinkbe- links national cancer data from 1961 through 1979 with em- 
tweenradio~~rsandcancerbasedonananal~sisofmor- 
tality records of members of the American Radio Relay 
Leaguewaspublishedas"SilentKeys"intheleague'smonth- 
ly magazine QST (see The Lancet. April 6,1985, and MWN, 
My85). 

Also, in a letter to the editor which appeared in the fol- 
lowing issue of the journal (December 1988), Dr. Thomas 
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ployment information, the researchers observed a number of 
new leukemia-occupation assaciations, including chronic 
myelogenous leukemia among brewery workers and motor 
mechanics and CLL among cloth and pattern cutters. The reg- 
istry doesnot containdataon employment duration a o n  spe 
cific exposures, such as radiation, benzene or other potential 
carcinogens. 

Linet's study appeared in the American Journal oflndus- 
trial Medicine, 14, pp.319-330,1988. 

Parental Occupational Exposures 
Acase-conml study of children withcentral nervous sys- 

tem (CNS) tumors showed no consistent association withpa- 
rental occupational exposures toEMFs. Dr. Philip Nascaand 
coworkers at the New York State Department of Health 
pointed out that their study does not rule out a link between 
EMF exposures and tumors of the peripheral nerves. 

The study did revealan increased riskof cancer among the 
childrenof fathers with jobs associated with exposures toion- 
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izing tadiation. (This association was apparent when expo- 
sure was based on industrial codes, but not on occupational 
titles.) 

The researchers investigated 338 children under the age of 
15 diagnosed with CNS tumors between 1968 and 1977 in 
NewYorkstate.Thestudy appearedintheDecember 1988is- 
sue of the American Journal ofEpidemio1ogy (128, pp.1256- 
1265). 

Emphasize Science, Not Statistics 
The public is beimg unduly alarmed by epidemiological 

studies that arc scicntihcally flawed, an epidemiologist at the 
YaleUniversity Schoolof Medicinechargedin LheDeccmber 
2,1988 issue of Science. Dr. Alvan Feinstein based his view 
onstudies whichimpticateda"commonentity ofdaily life"- 
not infectious diseases: some of these studies passed peer re- 
view and received wide publicity only to be discredited later. 

Using as examples threerecent studies l i igreserpine (a 
medication for hypertension) with breast cancer, coffee with 
pancreatic cancer and alcohol with breast cancer, Feinstein 
argued that the epidemiologists overlooked fundamental sci- 
entific standards. Since their publication, the reserpine and 
coffee risk studies have both been refuted. 

Feinstein recommended that, in the future, epidemiolo- 
gists should place more emphasis on the scientific quality of 
the evidence, and less on the statistical methods of analysis 
and adjustment 

OTA on EMPRESS 11: 
More EM/ Testing /s Needed 

TheU.S. Navy's elechomagnetic pulse(EMP) simulator, 
EMPRESS 11, presents "no significant health effects" threat 
to humans and wildlife on land or to marine l i e  when oper- 
ating in the Atlantic Ocean, 15 miles off the coast of North 
C a r o l i  according to a new analysis by the Congessional 
Officeof Technology Assessment(0TA). The report doesre- 
commend additionaltestingtogaugeEMPRESS DL'S threatof 
electmmagnetic interference @MI) to avionics. 

The OTA's Dr. Anthony Fainberg, the author of The Po- 
tential Biological and Electronic Effects of EMPRESS 11. 
does recommend that it would be "imprudent" to have Navy 
personnel aboard the ships exposed to 50 kV/m electromag- 
netic fields (Ems), given theuncertaintiesin knowledgeand 
"particularly since simple shielding could reduce the field 
strengths to far lower values." Henotes that herate of cancer 
among Boeing workers exposed to EMF', though not "defmi- 
tive," might be "a cause for concern and an indication for 
further study." Since the OTA report was issued, Dr. Sam 
Milham, Jr., has called for a national EMP health study (see 
MWN. NlD88). 

Fainberg highlights research needs related to EMI. He 
points out that the Navy has neither examined the effect of 
EMPRESS U on flight electronics nor determined the EMF 

U.S. Army To Prepare EMP EIS 
On January 11, the U.S. Army announced that it wiU 

prepare an environmental impact statement @IS) on iIs 
EMF' simulators at its Woodbridge, VA, facility. The WS 
will cover health and environmental effects, as well as 
EMI to medical, aviation and marine electronics. Public 
meetings were held on January 30 and 31. 

The Army has targeted the completion of theEIS for 
September 1989, according to Dave Davison of theU.S. 
Army Laboratory Command's Public Affairs Office, 

TheEMP testers atwoodbridge have been shutdown 
since April 1988, as part of a settlement of a lawsuit 
which sought EISs for most military EMPfacilities (see 
MWN. M/J88). For more information, contacr Marian 
Singleton. Army Laboratory Command, Attn: AMSLC- 
PA, 2800 Powder Mill Rd,  Adelphi, MD 20783. 

levels at the boundary of the 6,000-fwt-high exclusion zone. 
"Both of these issues should be resolved by appropriate 
testing," he recommends, calling the present unceatain situ- 
ation "somewhatdisturbing." Marine traffic will beexcluded 
from approaching withim two miles of EMPRESS 11. 

Of special concern, according toFainberg, is EMI towfly- 
by-wire" aircraft--those, sllchastheBoeing757 and767and 
the Airbus 320, which are controlledelecmnically insteadof 
mechanically. He notes that the Boeing 767 is designed to 
withstand peak EMFs of only 100 or 1,000 Vlm, depending 
on 'equency. Fainberg advises that, 'Tt would be vital toas- 
sure that no unhardened 'fly-by-wire' aircraft come withim 
the 100 V/m range. which might be as far as25 nautical miles 
away. Over the site, the 100 V/m altitude might be mund  
60,000 feet, beyond the limit of commercial aircraft." 

Fainberg notes that theU.S. Army'sHany D i o n d L a b s  
is considering operating a similar EMP tester (VEMPS II) at 
its Woodbridge facility in Virginia, 15 miles from Wash- 
ington's National Airport and only a tittle further firom An- 
drews Air Force Base and Dulles International AiqoR 
"Given the presence of W M P S  II] near three large airports 
in the Washington, DC, metlopolitan area, a solid under- 
standing of EMF' on commercial aircraft seems vital," he 
warns. 

WhileC'EMPRESS 11 levels appeared to cause nodamage 
to tested marine electronics at levels equivalent to those at the 
edge of the two-mile exclusion zone," Fainberg adds that, 
"Momentary upsetsof depth-fmdingequipmentwerenoted:' 
and that,'wi& the zone, ~LORU-~r&iversuffered up- 
sets that could bedifficult to detect" The LORAN-C was af- 
fected by levels above 4.3 kV/m. Fainberg advises that an 
examinationof the susceptibiity o f  awidervariety of equip- 
ment than has already been tested" is needed. 

TheOTAreport wasrequestedby Congressman WalterB. 
Jones @-NC),thechairmanof theHouseCommitteeon Mer- 
chant Marine and Fisheries. Jones's district includes Cuni- 
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tuck Connty, which borders on EMPRESS 11's ocean site. 
Jones sought this independent OTA review to calm fears and 
concerns among his constituents. 

Edmund Welch. chief counsel to the committee, told Mi- 
crowaveNews that no follow-up was planned by thecommit- 
tee, but that Congressman Jones "will continue to monitor" 
EMPRESS II activities. 

EMPRESS II,anacmnymfor thesecondElectromagnetic 
PulseRadiationEnvironment Simulator for S h n  at 
the center of a controversy for many years (see MWN, 084, 
N84. JIF87 and MIJ88). The Navy had originally planned to 
use the simulator in the Chesapeake Bay but f d y  selected 
the Atlantic Ocean site when faced with intense opposition 
fmm elected officials in Maryland and Virginia 

Among Fainberg's other findings are: - "There appears to be a lack of hard data to justify the W.S. 
~ i r  ~orce 's  100 kV/m personnel] standard." 
Res iden t so f~oro l l a ,~~ ,  theclosest land-based population, 
are exposed to 80VIm fmm EMPRESS II,according to Navy 
measiremenis. 
'Tests on b i i  show that homing is still accompliied after 
exposure to EMP, although some disorientation may occur," 
and "It is unlikely that theeffectofEMPon migration is great- 
er than the effect of naturaI lightning." 

Exposure to test EMF's-not simply computer simulations 
or sub-scale modeling-is ''necessary" to verify the hardness 
of ship electronics. 

For more informarion, contace Dr. Anthony Fainberg, 
International Security and Commerce Program, OTA, U.S. 
Congress, 600 Pennsylvania Ave., SE. Washington, DC 
20510, (202) 228-6429. 

Picking the Right RF Meter 
Power densities measured with broadband radiofzcquen- 

cy (RF) meters can be incorrect by as much as a factor of 50, 
accMding to tests by Ed Mantiply of the U.S. Environmental 
Protectiw Agency's @A) Office of Radiation Programs. 

Mantiply recommends the use of specific types of meters 
fordifferent typesofsources. ForsingIeFMsfations,any m e  
terdesignedforthis frequency range(88-108hiMz) will yield 
"good results." In areas where there are multiple FM andlor 
TVstations, ameter with a thermocouple (e.g., aGenanl Mi- 
crowave Raham 3 or aNarda 862118631 pmbe) or a square- 
law diode-based instrument (e.g., a G e n d  Microwave Ra- 
ham 4A or a Narda 8652j8662 probe) should be used. If an 
electric field is to be measured in the presence of signEcant 
AMbroadcastfields,ameterwhichis immunetoRFpotentia1 
sensitivity (e.g., InstrumentsforIndustry EFS-1) isdesirable. 

In apaperpresented attheIOthA~lunllnternaliona1 Con- 
ference of the IEEE Engineering in Medicine and Biology 
Sociely, held in New Orleans, LA, last November, Mantiply 
outlined the types of problems which can lead to spurious 
readings: RF potential sensitivity, non-sinusoidal and out-of- 

- 

Professor Saul Rosenthal 
1918-1989 

After aperiodof declining health, Dr. SaulRosenthal 
suffered a cerebral hemorrhage and died on January 15. 

An associate professor of electrical engineering at 
Polytechnic University in Brooklyn, NY, Rosenthal was 
a leading member of the bioeleclmmagnetics commu- 
nity. From 1968 to 1988, he was thechairman ofwhat is 
now called the AmericanNational Standards Committee 
C95 on Non-Ionizing Radiation Hazardsand he played 
a key role in shepherding the 1982 ANSI standard 
through its lengthy approval process. Rosenthal was one 
of the original board members of the Bioelecmagnet- 
ics Society (BEMS) and was an active participant in the 
IEEE and URSI. 

Much of Rmenthal's research was on the biological 
effects of microwaves and millimeter wavesspecifi- 
cally, on the potential damage of microwaves to the eye 
andontheattemptedreplicationofSovietcellularstudies 
on low-level millimeter waves. 

Rosenthal was an early and enthusiastic supporter of 
Microwave News. When the newsletter was still in the 
planniingstages, heencouragedustogofonvardand,dur- 
ing the crucial first years of publication, he was always 
ready and willing to help. Saul Rosenthal was most gen- 
erous to us, and we will miss h i .  

band responses, zero instability and non-isotropy. 
RFpotenlial sensitivity can comeintoplay at frequencies 

below 10 MHz when the meter responds to the RF potential 
difference between the probe and the meter instead of to the 
electric field in the vicinity of the pmbe. And non-sinusoidal 
fields can lead to measurements which are 1-2 dB too high. 

If an RF meter is used in the presence of fields outside its 
specified frequency range, "unpredictable" responses may 
result. For instance, Mantiply indicates that some meters will 
be influenced by 60 Hz electric fields. Zero stability can also 
be tricky because the zero point may only drift when the field 
is appli-therwise, it appears to be stable. 

For more information, contact: Ed Mantiply, Office of 
Radiation Programs, EPA, PO Box 98517, Las Vegas. NV 
89193. (702) 798-2476. 

Canada Adopts New 
Computer EMI Standards 

On Febmary 1. new rules governing elecmmagnetic 
emissions from computers went into effect in Canada. The 
regulations parallel--and were in fact prompted by-those 
already adopted in the U.S. by the Federal Communications 
Commission (FCC). 

"There are a few minor differences between the two sets 
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uu ** wave News that most CEASE members are not sendine their 

The New York Power Authority (NYPA) went on an early 
Decembea field trip to Sandspoint andEast Wiston,both in 
NY, to take magnetic field measurements next to an under- 
ground 345 kV Iine-simii to a proposed 25-mile power 
line to nm under Long Island Sound. The fields measured 
directly above the buried line in Sandspiit were less than 1 
mG; in contrasf measurements taken under a nearby over- 
headdistributionlineshowedlevelsof 2.5mG.Offiialsfrom 
East Wiston,  one of the towns oppcsing the new line, ac- 
companiedNYPA on what it described as a "demonsaation." 
In May 1988, the state PSC approved the mute, which, ac- 
cordingtoaNYPA spokesman,nowonlyneedsapermitfium 
the U.S. Army Corps of Engineers before consrmction can 
henin. Meanwhile, a mup of Westchester residents who are 

children to the school, and that others are sending th& chil- 
drenfortheremainderof thesemesteronly andwillmakeoth- 
er arrangements for the next school year if the court does not 
takeaction. Some of the parents believe that the school board 
relied on misleading and biased information from scientists 
on utility payrolls in making its decision to open the school. 
At an October 26 informational hearing, experts told the 
school board that the magnetic field levels stmounding the 
school are within "safe" limits. But Atler claims that the ex- 
pem-Drs. PhiIipCole,PaulLeaverton, Samuel Milham, Jr., 
and Harrison Meh-were supplied with an outdated maxi- 
mum field measurement of 1.4 me. the highest levels meas- 
ured werecloser to 2.8 mG (45 feet from the school). Inaddi- 
tion, the lines are only being used at 48% capacity, she said 

~mtestinn the linearearedisadisappointed overNY ~ o v e m o r ~ a r i o  urn YY 

cuomo's last-minute veG of a bill which would have r e  
quired NY utilities to consider siting power lines along state 
highways rather than along local streets-including those in 
their own neighborhood (.wehMV, M/J88). Undaunted, the 
group is now pressing statelegislators tore-introduce thehii 
in the new sassion 

.. ,. ., , . 
In the October/November issue of the EPRl J o u m l ,  James 
Hall looks at ways to improve power lines to meet a number 
ofobjectives, including reducing EMFs Using theENVIR0 
software, developed at EPRI's High-Voltage Transmission 
Research Center in Lenox, MA, Hall compared the electric 
and magnetic fields from a standard double-circuit 230 kV 

uu B* line andfrom a compact six-phase 230 kV line. The electric 
Ekctrical World offered some advice in its November issue fields were roughly the same in each case, but the magnetic 
concerning 'WtUtilities Can Do About the EMF Threat." fields associated with the six-phase line were approximately 
First, the magazine noted that, "Scant evidence exists to half of those from the double-circuit line. 
~rove"cIaimsthatEMFscontributetocancerandotherhedth a- .... 
effects: 'The oullookforutilitiesplanning critical new trans- 
mission projects is not bright at this time for, as in acid rain 
andgreenhouseissues,perceptionsewnstobemorepowerful 
thanreality. In otherwords, whetherornotEMFs are harmful 
is irrelevant What is relevant is the fear that they are harm- 
ful." Then it endorsed the approach taken by the New York 
Power Authority in the Marcy-South lawsuit-lining up 
experts who conclude that EMFs do not cause cancer and 
showing that land next to power lines has not been devalued. 

In January, the Sandpiper Shores Elementary School in sub- 
urban Boea Raton, FL, opened on schedule, despite a last- 
minute class action suit filed against the Palm Beach County 
school board (see MWN, S1088). lime of the children's 
parents are seeking apexmanent injunction against the open- 
ing of the schooi, which is located within 230 feet of five 
power lines. At apreliminary collrtroom hearing on Decem- 
ber 13, Dr. AndrewMarino testified that opening the school 
would "constitute a human research expiment on the c h i  
dren." A different view was offered by Dr. Morton Miller, 
testifyingfortheschool board: Thereis no scientificevidence 
that EMFs cause any deleterious biological effects, he said 
even though he did recommend furtherresearch. A trial date 
has been set for May 8. Phyllis Atler, president of Citizens 
Endorsing a Safer Environment (CEASE), a parents group 
which continues to oppose the school's opening, told Micro- 

6 

Central Maine Power Co.'s (CMP) plans to pwhase 300 
MWof electricity fium Hydro-Qu&hecfor$4 hiionoverthe 
next 29 yews have been put on hold On January 9, the Maine 
Public Utilities Commission (PUC) voted 2-1 to deny CMP 
permission to build a power line ~0Inp0Sed of two segments 
- 4 2  miles at 345 kV AC and 92 miles at450kV D C d m s s  
western Maine. According to the PUC, the utility did not 
show that the proposed contract was the ''least cost energy 
plan," and failed to adequately assess in-state production and 
camxvation. The decision was not based on health or envi- 
ronmental c o n c e r n e e  power line would have required 
cutting down2.000acres of trees and would have cmssed the 
Appalachian Trail. Pamela Prodan, a member of No Thank 
QHydro-Quebec, acitizens groupopposingtheproject, told 
Microwave News. "In this particular case, the PUC wasn't 
ready to look at the economic impacts of health cffects." 

uu ** 
On April 4, Dr. Bill Feem of Electric Research & Manage- 
ment willchairapanelonpowerlineEMFs at thellth IEEEI 
PES Transmission & Distribution Conference and Expo- 
sition inNew Orleans, LA. Among the panelists willbeRob- 
ert BlackandJames Mitsche, both of EPRI, Dr. LeeRosenof 
W/LAssociates andJamesVickof Gulf Power Co. TheTBrD 
expo is the Iargest meeting of its kin&the last one, held in 
1986, amacted more than 10,000 participants. 
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Sheppard to Seattle City Light: 
"It is now reasonable to consider epidemiological evi- 

dence in making public policy" on power lines, Dr. Asher 
Sheppard advises in a report to Seattle City Light (SCL,), a 
Washimgton state utility. Sheppard adds, however, that, "It 
would be wrong to treat the evidence as if a cause and effect 
relation had been proven"and that, "It will notbe possible to 
confirm or rule out an association between 60 Hz fields and 
cancer for some time." 

When asked by Microwave News whether he would rec- 
ommend a magnetic field exposure S i t  based on the Wer- 
theimer-leeper and Savitz epidemiological studies, Shep 
pard replied that, "I can't recommend a number that would 
serve as a 'standard' for magnetic field exposures but what I 
dorecommendis thaton thebasisof theepidemiologicaldata, 
milliGauss (mG) fields may idnence cancer incidence." 

Sheppard did suggest that in planning new power lines, 
SCLshouldlakeacloselookatthemutingtoseewhoisatrisk 
and what theeconomicimpactmay be. Then theutility should 
let the ratepayers decide the preferred courseof action. Shep- 
pard, whoison theresearch staff at theVeterans Administra- 
tionHospitalinLMnaLin~CA,preparedhisreponasacon- 
sultant to SCL. 

Laurie Geissinger of SCL,'s Environmental Affairs Divi- 
sion toldMicrowaveNews that,'TheSheppardreport will in- 
deed influence the way SCL presents any new propods for 

Consider Epidemiological Data 
facility upgrades, including power lines." L i i  Sheppard, 
Geissimger shied away from o specific magnetic field stan- 
dard: "The next logical step is not hying to impose specific 
standards when we don't know if we are purchasing any in- 
creasedbenefits with respect to public health. Instead, weare 
getting ready to make changes in design that may be war- 
ranted in the future." She added that the utility is now also 
investigating whether them are areas of high exposure. 

In a critique of Sheppard's report, Dr. Robert Becker, a 
consultantbasedin Lowville,NY, argues thattheevidenceof 
harmful effectsis"sufiicienUy compelling torequire thatany 
new transmission linebe constructed in such a fashion as not 
to expose any residence or school building ...to any 60 Hz 
magnetic field in excess of 3 ImG]." However, he does add 
that, "I do not advocate that this standard be immediately 
placed on all existing facilities" because "such an action 
would result in the failure of our electric power system with 
unacceptable risks to the general population." 

In his comments, Becker dismisses as "patent nonsense" 
the NY Public Service Commission's decision-following 
thereleaseof theNYPowerLineshjectfmal report-to set 
a field strength limit of 100 mG at the edge of 345 kV rights- 
of-way (seeMWN, MIA88 and ND88). Beckerprepared his 
comments at therequest ofCitizens AgainstOverheadPower 
Limes (CAOPL), a Seattle citizens group organized to fight a 

SCL Policy Statement on EMFs and Human Health 
Seattle City tight (SCL) is committed to providing safe, tential lisk to health is viewed as a serious wncem by the utility. 

reliableandenvimnmentally soundekbic~eryice for its custom- SCL's policy on this topic will be used to guide Won-making 
em and a safe work envimnment for its employees. The Utility of theutility that involves urnsiderationof electric and mngnetic 
adheres to the Washington State Standards for Eledrical Con- fieldeff~ls. 
structim Cede and Electrical Workers Safety Rules (WAC Chap Stetement of Pollcy 
~ 2 9 6 - 4 4  and45) andcmnplies withother applicableregulations It is the policy of SCL to share its knowledge of the available 
govaning of electrical fwilities. Additionally, the infmmation on the biological and possible health effecls of elec- Utility is committed to public involvement in demmbing where 
electrical facilitim should be located. tric and magnetic fields in open internal and public wmmunica- 

tions about res-h and regulatory developments, and to ready Theutility is aware of theongoingresearcheffortto identify foroperstional wwan(ed in the 
the biological effects of power hpency (50-60 Hem) electric willbeaccomplished byesubfishing anintadiscipli- andmagnetic fields (Eh4Fs) d t o  determine if sucheffects have nitry work group with responsibility for: any implications for human health Research on EMFs covas a 
wide range of subjects. such as studies concerning repmductio~ Monitoring research and regulatory developmaus 
cancerandbehavior. Shldies of humans includebothworkers and . Registaing concerns about possible healtheffects and-nd- 
people without work-related exposure. inginamordinatedmmermrequests forinfamationonelectric 

Exposure of people to electric and magnetic fields from el=- and magnetic fields from the public and SCL employees 
tricaleansmissio~dis~%uti~andapp~mayormaynotbe ~Initiatingthewnveyanceofinfonnatimtoenhancell~~dastand- 
found m affect health. At this time, whether such fields can ing of e l h c  andmagnetic fieldeffects as dictaledby milestones 
produce or pmmote change that impairs or otherwise compm- in thc research d o r  heightened sensitivity of the public and 
mises health is amalter of gieat scientiFic uncmainty. However. employees 
the fact thatsomestudies even suggest a= betweenelectric and .Identifying andpmposing mews by which SCLmay work with 
magnetic fields and hcalth requires assertive steps by the utility otherelectricutilities to advance andsuppoareseardtinthis field 
industry and gov-ent agencies to answer questions pertaining . Making r e ~ m e n d a t i o l ~ s  Mnceming changes to design stan- 
topossiblebealtheffecls. SCLacknowledgesthescien~cuncer- dards &/or system p t i n g  piactices that may be w-red 
minty and public concern about possible health effects. Any po- 
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230 kV line fmt proposed by SCL in 1984. 
In his report,Sheppardproposes thatSCLexpand its 1986 

f d  Environmental Impact Statement @IS) on the 230 kV 
Highke power line project to include magnetic-as well as 
electriodeld concerns. SCL's Geissinger said that the 
Highline project has been "shelved" for at least three to five 
Years. 

Among Sheppard's other recommendations are that SCL 
prepare a supplementalEIS with an emphasis on risk assess- 
ment, taking into account recent epidemiological studies; set 
up anEMF task force; evaluate potential risks associakd with 
power lines and substations; a m  existing facilities to esti- 
mate potential health hazards; and consider delaying new 
power line projects untii more information has come in. 

CAOPL caUs for the creationof an oversight group made 
up of expeas not afiiliated with utilities, tobe independently 
funded and administered by a public health agency. In the 
meantime, CAOPL. wants SCL to "stop aU construction of 
proposed ... lines and substations" and to take "accurate 24- 
hour measurements of existing 'hot spois' of chronic expo- 
sure levels." 

SCLrecently adopted apolicy statement on human health 
and eleceic and magnetic fields (see p.7) and will soon final- 
ize a work plan for the next few years. 

update on the~cient$icL.iter~ture ~oncern in~l fea l th  ~ f -  
fecu of @-Hz Electric and Magnetic Fields of Power Trans- 
mission and Distribution ~aca i t i e s ,  which was released in 
Septembez 1988, was prepared at the order of Seattle City 
Council Resolution 27741. rite report is avaikble from: 
Laurie Geissinger, Seattle City Light, 1015 Third Ave., 
Seattle, WA 98104, (206) 684-3462. 

NAS-NRC ELF Workshop 
The National Academy of Sciences-National Research 

Council (NAS-NRC) wiU host a oneday workshop on ex- 
tremely low frequency (ELF) fields in Washington, DC, on 
March 14.Thepurposeofthewodtshopistoseehow this field 
of study has developed over the last few years and to deter- 
mine whether theNAS-NRC shwlddevotemore attention to 
it,according to Dr. Ray Cooper of theNAS-NRC's Board MI 
Radiation Effects Research. 

An ad hocpanel, chaired by Dr.Richard Setlow of Brook- 
haven National Lab, has been assembled to review the ELF 
data. The panel wiU hear fmm six experts: Drs. Martin Blank 
ofColumbiiUniversity; Craig Byusof theuniversity of Cali- 
fornia, Riverside, David Carpenter of the NY State Depart- 
ment of Health; RusseU Reitex of the University of Texas 
Health Science Center; David Savitz of the University of 
North Carolina, Chapel W, and Tom Tenforde of BatteUe. 

TheNAS-NRC held similar workshops in 1983 and 1985 
(seeMWN, D83 andNID85). Ina~pLNon-ThermaIEfiects 
ofhbn-Ioniring Radiation, issued following the 1985 meet- 
ing, the NAS-NRC panel concluded that, "Abundant fmg- 
mentary evidence has been presented in s u m  of possible 
biological effects from wn-ionizingradiation, at both trans- 
mission line and microwave kquencies. These effects often 
appear to be unaccompanied by macmscopic thermal 
changes" (see lMWN, M/J86). 

"Thiigs have changed quite a lot since the earlier work- 
shop," Cooper told Microwave News, %nt I am not sure that 
&re isenough information to say anything definitive [about 
ELF mechanisms]." Academy members and federal of!iciaIs 
have been invited to the workshop. Those wishing to attend 
should contact Cooper directly at the NAS-NRC. 2101 Cm- 
stitulion Ave..NW, Washington.DC204 18, (202) 334-2743. 

FROM THE FIELD 
On March 27-31, the MarylandPvblicSewice Comrslipsion willhold hearings on the health &efts associated with exposure to exfrmly low 
frequency (ELF) electrmgnefic fields (Ems) .  The hearings are the latesistage in the Po~mnac Electric Power Canpany's (PEPCO) 12- 
yearstruggletobuildthe 10-m'le5LM kVBrighrm-High Ridge power line-ihe only unbuiltpiece of a 243-mile bop around Washington, DC 
(see MWN. MIA88 and Sl088). The following is excerpfedfrom expert testimonyjiled by some of :he parties and intervenors in the care. 

For PEPCO . . e by shielding the hives. With respect to pesemaker inhi- Dr. EdwinCarsIerwn.ProfersorofElecbicolEngi~eringandBi~ bEMns41sUs that this is and 
physics. University OJRochesier, NY. 
Q.Wisthescientificmnsensusontheeffec(hof transmissionline the solution to the problem lies with the manufacturer. 
EMF6 on health and safew? Dr.MarkI~ael,Chit.fofrheMolaulnrGeneticsSectiaroftkPedi- 
A. Over the past decade, there have been in excess of 15 reviews of 
this subject by umsmus groups thmughout the world These sci- 
~candgovanmmlalbodieshaveidentifiedthrecpo181tially ad- 
verse effects from exposure to hnnsrnission line fields--shock fium 
cantact with conducting objects, the relared effects onpxhctivity 
inhoneybees, and inhibitionin alimitedsubsetof implanted cardiac 
pawnakers. The National Electrical Safety Code contains a 5 mA 
standdloaddressthepotentialforadvweshwkeffecfecls.Thatstan-,~sm- 
dsrd appears to have been 100% effective in elimidng shock-re- 
luted accidenfecls.Thatstan-. As I mted before. the effect on honeybees can be 

atric Branch. ~ i v i s w n  of cancer~rearmenl, ~ a f i o ~ l  c a k r f m t i -  
lute (NCI), Beiherda, MD. 
Q. Based upon yourexprimce and research as apediahic onmIo- 
gistandcancaresearcher, is thmeany scientificevidencethatwould 
lead you to believe hat exposure to power frequency EMFs causes. 
promoles, or otherwise leads to the development of cmca? 
A. No. 
Q. In your opinion. is lhne any scientific basis to believe that expo- 
sure lo the EMFs h h e  Brighh-High Ridge 500 kV [rsnsmis- 
sion linc would cause. promote. or othawise lead to h e  develop 



m a t  of canca? of former residents of a home (who died of cancer) than ament 
A. No. 
Q. Dr. hael. let us assume that the magnetic field levels a! the edge 
of the right-of-way [ROW for il~e Brighton-High Ridge line would 
be as hiih as 2001% ~ased uwn that assumotion, is there anvsci- 
entifire\.idencelhat would i d  you tobe1iev;thatexpom tomag- 
netic fields fmm the Br ieh-Hieh  Ridrre l i e  would cause. pm- 
mote, or otherwise lead the devkoGnt of cancer'? 
A. No. 
Dr. Margarel Tusker. ChiPfof the Fomily StudiesSectwn offhe En- 
virommnfal Eoidem'oio~~ Branch. NCI. Befhesdo. MD. 
to what do yo~conclud~~asedu&nyollirevicwof theoccupation- 
al and rcsidcnrial cuidcmiological stlvlies of EMFs? 
A. I fiid no consiskm panemif riskof canca in children or adults. 
no indication of adosJ~sponsc relationship. and m certain studies. 
an inadcquatc asrssmcntbf ihe impact of bobable confounders. 
Q. In vow opinion. do the occupational and residential studies fail to shdw a w&istentpattemof &k because the msearchhns not ad- 
vanced far CIlough? 
A. No. The cpidwniology research is fairly far advanced. For ex- 
ample, at the same stage in the cigarette/cancerresearch. one could 
m&e a conclusion about the rc~atianship bctwcen cigarettes and 
canca. because them was a m i s m t  panem of risk within and 
across rhe studies. 
Q. What is your opinion on the risk of cancer from exposure to 
EMFs? 
A. Theresearch in epidemiology in thk area has yielded no pema- 
sive scimtif~c evidence of w increased risk of c a m  in children or 
adults h m  exposure to power frrquency EMFs. 
Q.Dr.Tucker,letusassumcthatthemsgnetic fieldlevels attheedge 
of the ROW for the Brightan-High Ridge line would be as high as 
200 mG. Based upon that assumption, is there any sciattific evi- 
dencethatwouldleadyoutobelievethatexposuretomagneticfields 
fromtheBrighton-HighRidgeline wouldinneasetheriskof~ancer 
in children or adults? 
A. No. 

For Maryland People's Counsel 
Dr.Char&sPolkProfersorofE&ctricnlEngineering, University of 
Rhode Island. Kinesfon. RI. 

- 
concerning their fmdin$? - 
A. Yes. thevarchussedin ... theH~wkofBiolo~iCaIEffec~sof  
~[ecfr&mic Fields, which I edited. In ids4 M 1585 I & very 
skoticdmceminethevalidiwof their fmdines.uimarilv because 
I d:d not believe $that time ha t  the "wire Fo;$gurati& mde," 
which lhev used was reallv a~a l idmeas i~e  of lone-term mametic 
field expo&. ialso dis&unted the rrsults. beca& the clasiifica- 
tion of residences into wire uxb wasnot done *%blind": that is. the 
classif~er was awaie of whether M not the prmicular residence ax- 
responded to a cance case. 
Q. Have you changed your opinion mnceming the Wenheher- 
Leeper studies? 
A. Yes. bccause the much more elaborate study by Savie and m- 
workers gaveresultsvay simiiar to the earlier fmdings. Also, meas- 
urcmcnts over 74-hour periods by Ksune and wworkm (Bioelec- 
tromgnefics. 8. ~315.1987) m 43 homes indicated that the Wa-  
theimer-leepcr wire mdes predicted reasonably. although i m p -  
fcctly, average magnetic field levels. Finally, I concur now with the 
suggestionby SmitzthatthcWatheima-Leeperwireuxbmaybe 
abetter indication of long-term, historidmngnctic field exposure 

6&fl-iime @ur or less) 6e1d m&uranents which ire a~ccted by 
suchv&hlesasretenthomewiringhaes~purchaEeofnew w 
Q. Whatdo you believe are Uteimplicationsof ihe New Yorkpowa 
lines smdv andof the hbomtorv investieations which vou &mi -. - - 

for the c&&~tion of the &posed <&I kV tsmis&sion lina: in 

~~&leitispmbably impossible to waitsevaalycarsfortheavail- 
abilitv of funher research results, I believe that caution is in mder. 
Sin&the~avieand~atheima-~and~o~sardiesm~- 
gest a possible d o n  of weer  with long-tam exposure to 
magnctic fields abme 25 -3.0 mG, it is clearly desirable to reduce 
the magnetic fields hum the line as much as possible in area where 
dwellings are located 

For H o d  CoUnty, klaryland 
Dr. J e m  Phillws. Cancer Theram and Research Foundation. Son 

d whichEMFex~suremight&d&~ihminmasedinci- 
darce of cancer or other illness or h? 
A.Yes.Canceris adiseasethatappearsto&velopinstages.TheFmt 
stage. known as initiation, is irrevmible and involves at least one 
heritablechangeinthestrucNrrof thecell's genetic information, its 
DNA.Thesecondstaee.hwnasmmotion. involvesaseriesofre- 
versible changes d- which Ih& initiated cell that was produd 
undergoes conlinued growth and further change that ultimately re- 
sults in the pmauction ofa cell that is rccnpibble as a cancer cell. 
Durine the fmal sta~e. which is known as p r o m i o n  and is irre- 
vwibie, catain more cancerous vmiantsbemme dominant and 
have selective m w t h  advwces and survival advances over other - 
cells in the tumor. Themfore during this phase of progression. one 
sees the emagence of increasingly divwe cancer cells with a- 
hanced survival and growth characteristics. In lay terms, this stage 
ofprogressionhasbeen&hedasthatstaged~gwhichtumwgo 
h m  bad 10 wme. Within& frameworktheR one can see arela- 
tionship between the work paformed in my laboratory and those 
events that arccharacteristicof thestageof pmgressionin tumor&- 
veloumcnt. As stated above. human canca cells m s e d  to EMFs 
dern&aaled an increased cspacity to p ' w .  as welias an inneased 
msismce to deslruction bv natural killa d l s ,  which are cells that 
arcpartofthebody'snohdefensesystem.Thesecells,lhaq aFter 
exwsure to EMFs. have d e m o n s a d  enhanced aoimties of 
growth and survivi. It would appear that EMF e x p o ~ - ~ h a s  taken 
a had situation and made it worse.... 
Q. Dr. Phillips, do youhave an opinion. based upon your individual 
research and yourreviewofstudiesum&ctedbyothaSCiattists and 
physicians, whethathere are biologicalor adverse health-relatedef- 
feels h m  exwsure to EMFs? 
A. Yes, I do. 
Q. What is your opinion? 
A.Itisinmntroveniblethatexposurrof biologicalsystems tolMFs 
pmduces changes in I n s e  systans. ikthamore, it is my opinirm 
-that it is probable that the obsuved changes in biological s&nnc 
wd function me related to adverse effects on human health and &- 
velomcnr I have stated in the oast that I believe theE is indeed a 
pmbiem associated withhumankxposure to EMFs and that theonly 
way to properly &fme t h e n a m  and mapnitude of thatpmhlan is 
thmughcontinuedresearch. Untilwecan&fie whethaornotthere 
is aproblem,in whatareas apmhlemexists andhowbigthatpmhlem 
might be. I believe it is imperative to minimize exposureof the gat- 
& poblic as much as possible. 
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FROM THE FIELD 
For Maryland Depattmnt of Natural Resourns 

Dr. WilliamBailey, VicePresidertl, EnviromnraIResemhInfor- 
marion, Inc., New York, NY. 
Q.Is thereany evidence that thexemay beahealthhazantassaciated 
with the E m s  g e m  by Lmmmision lines? 
A. Sevcral epidemiological studies have reported that some types of 
elecaicutility wiring c d i g u r a t i m  @rimariIy relaring to the num- 
ba and thickness of distribution lines and their distplce fmm res- 
idences) are f o n d  more ~ u e n t l v  outside the residences of canca 
cases than outside the r e s ' i k  of individuals without can- 
ca.... Whasledtothemthesisthatthis associationretlectsalow 
but inaeacd risk of cancer &om exposure to power line magnetic 
fields. If the hypothesis were rme, thenpossibly allsourex of mag- 
netic fields, including household wiring and electrical a p p k s e s ,  
would be associated with increased risk, as well as transmission 
lines. 
Q. Do these studies prove that power lines cause cancer7 
A. No. These studies are open to other intapetadons andnone has 
provedthatthereported associalions arecausaLIn addition, alarger 
number of other similar epidemiological studies havenot obsaved 
any such association. An important consideration that also argues 
seainst a causal relationshiv is the fact that such assmiations Ibe- 
Geen wiring d i g u r a l i o d  andcancer) are n o t c o d i c d  in &se 
studiesin whichexposure mmagneticfieldsinrheresidence wasde- 
&ed by actual mcasuremenr 
0. What abouteoidemioloeical studiesofworkm inUelectrical"oc- - - 
cupations? 
A. There have been about 30 euidemioloaical studiis which have 
lwked for associations bctween;ob titles ~el~aical"occupal ions  
and cause of denlh These descriptive studies do not include mea- 
ument-based estimates of expome & EMFs or to known or n s -  
pectcdchemicalcarEinogcnsthat arewidelyprevalent in"e1ecaical" 
occupations. Therefore, it is difficult to delcrminc what field enpo- 
sure micht have contributed to mortalitv. indoendent of olhcr fac- 
tors. ~i&outsuchinfmation, thesesh;&es a ~ o ~ l i t t l e h e l ~  in doc- 
umentina health risks. The studies also are not mnsistcnl in heir 
findings:.. 
0. Havelaboratow studies of animakorcells isolaIedfmm animals and humans, ex+ to EMFs produced W m g s  that would indi- 
cate that these fields cause cancer? 
A.The evidenceclearly weighs against this possibi lily... Neitha has 
the behaviorofnormalor cancwus cellsbemshowntobe affected 
by field exposures in ways that would characterize fields as having 
mr-promotinn cmmties. 
Q. Is &e evide&wl;ich suggests there might pmsibly be a health 
hazard from EMFs adequate to cause channes in wblic policies re- 
garding the muting of &smksion lines?- 
A. Not onthebasisoftheevidencethat is now available .... Theresults 
of n m d y  available epidemiological and laboratory research on 
EMFs togetherdo not suppt  theconclusion that the operation of a 
500 kV nwsmission line would produce cancam other health haz- 
ards in adjacent populations. 
Thomas Magene, Manqer, Nuckor Program for the Maryland 
Power Plrmt d n d i r o m n t d  Review (MPPER) Division: De- 
parImnl ofNatwal Resources. 
0. What are MPPW Division's conclusions? A. Basedupmourevaluatim oftheexistingresearch wedonotbe- 
lievethat theherationofthe MOkV Briehm-Hieh Rideeaanrmis- 
sion line will result in any a~verrc heal& effecl;: 

- 
Q. Wouldyou thensay thatthereisnorirkofahcaltheffect fmm the 
o&ation bf this line? 
A. If there is any risk of a health effect, it is extremely low. and is 

easily outweighed by the barfits of the e l d c a l  transmission 
system including the Brighton-High Ridge line. 
J. PdrickReiIIy. Johm Hopkins Universily Applied Physics Labo- 
ratory.loureI. MD. 
Q. Whst are the calculated maximum field levels within the ROW 
for the existing 230 kV lines? 
A.Thcmaximumfieldlevelfortheexistinefom~t230kVlines 
is calculated as 95 mC tun& cmditions-described by PEPCO as 
"normal Iondim." Under"havy 1oadima"conditions. thecalculated 
maximum leveiis 125 mG... . - - 
Q. What are the calculated meximum field levels within lheROW 
Gith the addition of the 500 kV Lie? 
A.The calculated fields dependon whichdgurationisbeiig mn- 
sidered For confiemation A the maximum field level within the 
ROW is 77.3 m~&wnditionsdesaibedb~ PEPM as'hormal 
loadingg' and 101.0 [mG] unda conditions described as ''heavy 
loading." For configurationB, themaximum fieldlevelis 83.8 mC 
for ''normal loading" and 118.4 mG for "heavy loading!' 
Q. Could you please explain how these fields could be lower fol- 
low& the addition of the 500 kV circuit? 
~.Thiadditionof an additional kansmissionline~ideexishg 
linescancause thetotalEeldtoeitherincreaseordecreaseatmific 
l d o n s .  The total field level is a E f d  by several fazton, Long  
thcm the speciiic line designs, the m t  loads, and the inbaction 
of the fields fmm each lransmission be.... 
Q. What exactly do you mean by interaction of the fields? 
A. Each wire in the trammission line circuit will produce its own 
mwticfield.Themameticlieldatadistantwinrwillbeducto the 
c&bincdeffec~ofalllhe wires.buttheseeffktsarenotnecessarily 
additive in asimde sense because of the differinp, clecaical ohases. 
As ageneralrule; the fields tmm separatesourcesum-b&inei- 
I he~  a muhlailv reinforcinp, or canceling wav. d e w d m  on the 
phases o f t h e s ~ a r a t e s o ~ .  Themago~ticfi~ld&p&hm 
theindividual wiresof asingletransmissionlinescircuitwillpartial- 
ly cancelone anotheratmostlocationsdistantfmmthelines.Theef- 
ficiency of this mutual cancellation will dependon the geomeaic ar- 
mgemmtof thewires. Asaruleofthumb, the cancel la lion become^ 
moreefficientasthe wires comprising asimple hensnissionlinecir- 
cuit an: m~vedcloserto~echer~and &o as the measurement point is 
moved more distant from the he. If there is more than one trans- 
mission circuit in a ROW, the combmation may be one of addition 
or canceuation depcndinp, on lhc relative phases of the wim in the 
different circuits &d thelocation of the measurement point 
Q. What are the calculated field levels dislant from the ROW? 
A. ... lhccalculated fields arebelowalevclof0.5mGmewherebe- 
tween400 and 1.000 feet from thecmmlineof tk ROW. Them- 
cise distance &pends on which configuration is being wnsid&d, 
the current load that is assumed and the degree of c l d c a l  imbd- 
BILce. 
Q. What is the signiscanoe of a level of 0 5  mG? 
A. 05mG is a typicallevelfdinmanyresidences that arenotlo- 
cated nearhighvoltage transmissionlines. Actual ambientresiden- 
tialleveLF~duponahostoffactonandcouldbehi~orlower 
than that value. 
Q. Is it possible that the magnetic fields might actually be greater 
than ihe ones you have calculated? 
A. Yes, it is. 
Q.Whatfactmsmuldcau~themagn&cfidds tobcgrcaterthanthe 
calculated levels? 
A. Two major facton could result m magnetic field levels that are 
subslantiallvmmterthanthecalculated levels. Oneishiehercurrent - 
levels, rhe is elechical imbdauce. 
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UPDATES 
- 

BlOLOGlCAL EFFECTS 

PMF-Rat Study Shows Some Effeets,.PMFs had somead- 
verse effects on pregnant rats and their offspring, but the Ca- 
nadianresearchers whoran thestudy generally discountedthe 
significance of the effects. Dr. Maria Stuchly of Health and 
WelfareCanadainOuawa,Onlario,fmtpresentedtheresults 
at the power line contractors' review in Kansas City, MO, in 
November 1987 (see MWN, NP87). Female rats were ex- 
posed to PMFs at intensities of 5.7,23 or 66 pT seven hours 
per day starting two weeks prior to impregnation and lasting 
throughout pregnancy. The fetuses exposed to 66 pTPMFk 
had a highly significant (Pc0.001) increase in minclr skeletal 
anomalies. One typeof skeletalvariation wasalsoelevated in 
the 23 pT p u p .  Stuchly and coworkers discounted these 
findings as "common 'noise' that appears in every teratologi- 
cal evaluation." The team also found statistically signiftcant 
decreases in red and white blood cell counts among the rats 
exposedto 66 pT, as well as asmall but significant change in 
one blood chemistry index among those exposed to 23 pT. 
Stuchly called this latter finding "incidental," but noted that 
the changes observed at 66 pT "could represent a toxic re 
sponse to the magnetic field" Th~hese hematological fmdings 
were not reported in 1987. The results appear in Teralology. 
38. pp.461-466,1988. 

COMPATIBILITY & INTERFERENCE 

"ENR" Changes Hands...The Elecnomagnefic News Re- 
port (ENR) hasanew owner. The bimonthly newsletter, start- 
ed 17 yearsago byRobertGoldblumofR&BEnterprises,has 
been sold to Michael Howard, the president of L i W  Labs, 
Inc., which until now has been best known for its engineers' 
log books. In a telephone interview from his office in Cedar 
Rapids, IA, Howard told Microwave News that he plans to 
continuethecurrentformat, butwilladdnew featuresandcol- 
umns. For insmce,in the first issueeditedby Howard (Jann- 
ary 1989), William Kimmel of Kimmel Gerke Associates 
Ltd., an EM1 consulting f m  based in St. Paul, MN, inaugu- 
rates an "EMC Notebook." Howard witl also send his sub- 
scribers special bulletinsENR Express-to highlight news 
that cannot wait until the newsletter's next issue. 'We intend 
to provide up-to-date information to the EMC community," 
hesaid. WhenaskedtocompareENR to both Don White's bi- 
monthly EMC Technology and Dash, Straus & Goodhue's 

Louis Slesin, theeditorof MicrowaveNews, takesalwk 
at the implications of the demise of EPA's non-ionizing 
radiation program and its decision not to issue feded 
exposure rules in'TheDangerof Ignoring Non-Ionizmg 
Radiation," which appears in the January 1989 issue of 
Technology Review, an MIT publication. Subscribers 
can get a complimentary copy by sending a self-ad- 
dressed stampedenvelope to: MicrowaveNews, PO Box 
1799, Grand Ceniral Station, New York, NY 10163. 

quarterly Compliance Engineering. Howard said that while 
EMC Technolosy is directed to the design engineerand Com- 
pliance Engineering emphasizes regulations and smdards, 
"ENR will provide gened news to the EMC community." 
ENR hasacirculationofapproximately 500, withareadership 
of2,100,accordingtoHoward. Subscriptionsare$53.00/year 
in theU.S. and Canada and $68.00/yearelsewhere. For more 
informadon, contacc Michael Howard, Liberty Labs, hc., 
4920 Johnson Ave., NW, Cedar Rapids, IA 52405, (3 19) 390- 
3646 or (800) 728-7081. 
TEMPEST Industry Hurting ...In our last issue, we noted 
thatFrost & Sullivan,Inc. (F&S), was predictingaslowerrate 
ofgrowth for theTEMPESTproducts market. Morerecently, 
the January 23 Washington Post reported that the industry is 
strugglimg through hard times-and may therefore be in 
worse shape than was suggested by F&S. The Post quoted 
representatives from Washington, DC, area TEMPEST 
firms: ''The industry in general is having a bad year," said 
John Imocenti of Atlantic Research Corp., who predicted 
"some tough times ahead" for the smaller companies. David 
Lucien, president of Tempest Technologies, Inc., said that 
'"EMPEST is leveling off' and that future growth will be 
more f i e  9 percent a year compared to the 3040 percent 
levelsof thepast.Thetumaboutwasblamedonacombi~tion 
of a slowdown in the computer industry and a government 
spending freeze on data processing equipment. 

EMP 
FCC Petitioned Once Morc,Two Washington, DC, area 
residents are again trying to convince the FCC to open a no- 
ticeof inquiry(N0I)on how besttoprotectciviliancommuni- 
cationsagainst anEMP. OnNovember 28, Nickolaus Leggett 
and Donald Schellhardt filed a new petition asking the com- 
mission to reconsider its position that theNOI is unnecessary 
becanseothereffom arein progress---thebasis for theFCC's 
rcfusal to act favornbly oi similar petitions in 1986 and in 
1987 (see MWN, S1086, IF87 and W87). Leggeu, a "lech- 
nologyanalys4"and~chellhardt,anattome~,&&ethat,con- 
trary to thecommission's expectations,EMPprotectionsm- 
dards are not expected from the National Security Telecom- 
munications Advisory Committee (NSTAC) or from the 
AmericanNational StandardsInstitute(ANSl) in the foresee 
ablefnture.They citealetter from thepresidentof ANS1,stat- 
ing thatEMPstandardsare"notapriority"andthat,'Wehave 
no idea when to expect their development." 

GOVERNMENT 
EPA Meets EEPA...The Board of Directors of the Electro- 
magnetic Energy Policy Alliance @EPA) met with Richard 
Guimondand Dave Janes, both of EPA's Officeof Radiation 
Programs (ORP), in early December to try to convince them 
tochangetheirmindsandissuefederalRFIMWradiationlim- 
its. TheEPAstaffers held theirground. Guimond, the headof 
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UPDATES 
the OW, explained, as he has in the past (see MWN, SD88 
and N/D88), that non-ionizing ~adiation is not a high priority 
at EPA or in Congress and that the agency had decided to 
tackle more important issues, acwrding to Richard Ekfelt, 
EEPA's executive director. Ekfelt said that,% farasEEPA is 
concerned, the costs of not implementing the guidance are 
greater than the costs of doing so. In a telephone interview 
with Microwave Nous. Guimond explained that issuing the 
RF/MW guidance wodd not be enough in itself and that the 
agency wouldalsohaveto implementit. Hesaidthattheagen- 
cy wouldhave to spendamilliondollars andassign fivemem- 
bersof theOWstaffduringthecmentfiscal yeartocomplete 
the rules and then would have to earmark the same resources 
foreach ofthenext few years toeducateindush~andthepub- 
lic. When asked at the end of January if his pmgnosis for the 
guidance had changed,Guimondreplied,"I don'tseeit in the 
cards at this time." EEPA has not given up the fight and is 
waiting for the new EPA Admitrator, William Reilly, to 
take office to see if he is mcxe responsive to its interests. 
Whatever Reilly's outtook may be, Guimond said that he ex- 
pects to be staying on as thehead of the ORP. Meanwhile, Ek- 
felt said that EEPA will continue to lwk for a receptive ear in 
Congress. 
FCC and FMBowtem..TheFCChasaddedFMboostersta- 
tions toitslistof facilities thatrequireenviromnentalanalyses 
ofRF/MWradiationlevekbeforepermitscanbeissuedorre 
newed. The final action comes a year after the commission 
first pmposed applying its rules governing the preparation of 
environmental impact statements to FM boosters, which are 
used to reach listeners who otherwise could not receive FM 
signals due to terrain obstructions (see MWN. JIF88). The 
FCC had originally exempted FM boosters because of their 
low-power transmission (see MWN, A85 and WA87). The 
FCCchangeditsmindaftertheboosters wereallowed tooper- 
ate at powers of up to 20 kW. For more information, contacc 
Dr. Robert Cleveland, Office of Engineering and Technol- 
ogy, FCC, 1919 M St,  NW, Washington, DC 20554, (202) 
653-8169. 

MEDICAL APPLICATIONS 
FDA Faults Magnetrode.,The FDA withdrew its approval 
of the Magnetrode hyperthermia unit last fdl, according to a 
front-page story in theNovember 25 Los AngeIes Thes. The 
agency ordered that patients should no longer beIreated with 
theunit, which was developed by Dr. Kristian Storm, former- 
ly at UCLA and now at the University of Wisconsin, and 
whichis manufactured by Henry MedicalElectronics, Irtc., in 
Los Angela. The unitheats the body using 13.56MHzradia- 
tion (see MWN, My81). The Times cited an October 6 later 
From the FDA's Office of Device Evaluation which claims 
that researchers using the Magnetrcde unit at nine medical 
centers have failed to prove its efficacy and safety. The Times 
also reported that the FDA was worried about the Magne- 
w e ' s  potential for significant leakage, thereby exposing 

medical personnel to undesirablelevels of md&ion.Untilhis 
resignationinDecember 1987, Storm wasthechairmanofthe 
ANSI subcommittee charged with revising the 1982 ANSI 
RF/MW safety standard (see MWN. MIA88). 

MEETINGS 

Electrical Potpourri ...EPRI is sponsoring seminars on vari- 
ous aspects of power l i e  design and analysis in Palo Alto, 
CA,duringthefirstfive&ysofMay.One&yeachwillbede 
voted to radio noise, lightning and EMF calculatiotis; two 
d a y s a r e ~ e d f o r p o w e r l i n e E M C w i t h ~ a n d p i p e -  
lines. You can register for each topic separately or for a l l  fow 
together.Formoreinformation, including costs, contact Val- 
erie Kakaio, EPRI, PO Box 10412, Palo Alto, CA 94303, 
(415) 855-2798. 
MW Suseept~rsandMigratioa~Therewillbeaspecialses- 
sionon microwave susceptors atMWFoodr '89, tobe held at 
the Drake Hotel in Chicago, JL., on March 15. Among the cop 
ics to be covered are suscepm safety, package migration, 
foodproduct@ckage interaction, consumer safety, fires and 
hot spots. Jerome Heckman of Keller & Heckman, a Wash- 
ington, DC, law Firm, will chair the panel discussion: joining 
him will be Robert Schiffmann, a consultant based in New 
YorkCity,andDr.LesterBorodinskyoftheFDA,among~th- 
m.Formoreinformation,coutacr ThePackagingGmup,PO 
Box 345, Milltown, NJ 08850, (201) 636-0885. 
Biwleftricity Meeting Canceled.. .The 2nd Meeting of the 
Intermtiom1 Society forBioelectricity, scheduled for March 
10-12 in Denton, TX, has bean canceled. According to Dr. 
Andrew Marino, the pmident of the society, the move was 
prompted by a lack of "quality abstracts." 

MILITARY SYSTEMS 

Nunn SeeksPAVE PAWS Evaluation.-On January4, Sen- 
ator Sam Nunn @-GA), chairman of the Senate Armed Sew- 
ices Committee, asked the USAF for an "official evaluation 
of the potential hazards of the PAVE PAWS radar emissions 
to aircraft flight safety and the long-term adequacy of the cur- 
rent operational prccedures" at Robins AFB, GA. Nunn also 
requested a report on how the phased array radar can perform 
its space tracking mission with minimal risk to aircraft opera- 
tions. 'We may need to have an independent assessment," 
Nunn warned.In aJanuary27 lettertoNunn.USAFBrigadier 
General Burton Moore said that the USAF has "convened a 
General Officer Gmup to review the potenrial safety pub- 
lems and make recommendations by June 1989." Over the 
past year, the Robins PAVE PAWS radar has been at the cen- 
terofanEMIcontroversy over whethereleclm-explosivede 
vices (EEDs) aboard aircraft flying through the radar's main 
beam are in danger of detonating (see MWN. J/A88). The 
USAF considered relocating the radar at a cost of$37.7 mil- 
lion because of lhi risk--but later rejected the proposal. In 
the meantime, a number of safety precautions for air h-affic 
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have been instituted at the base and plans to upgrade the ra- 
dar's power have been scrapped (see MWN, NP88). These 
precautions include shutting down a portion of the radar 
whenever fighter planes carrying EEDs land at the base run- 
way, according to the January 7 Macon Telegraph d N e w s .  
Also on January 27, the diieclor of the USAF Space Com- 
mandoffice ofpublic affairs mote to theeditor of the Macon 
Telegraph and News explaining that the original EED EMI 

power lines and for methods of measurement The amend- 
ment was spurred by increasing numbers of power Line EM1 
complamcs;rismgfrom 10,949 in 198010 16560in 1984.The 
amendment appears in rhe August 20 issue of The Canada 
Gazette, Part 1 ,  pp.3361-3374. A copy is available from: 
JoAnne Overman, Office of Standards Code Br Information, 
Admin. Bldg., Rm. A629, NIST, Gaithersburg, MD 20899, 
(301) 975-4037. Ask for TBT/Notif. 88.188. 

hazard assessment was based on the average power of the ra- 
darbutthatalaterreviewhadindica&datc'peakpowerwas, New and ReafIiimed ANSI Standards-..ANSI has pub- 
in fact, a more accurate parameter to use." lished two new standards, Recommended Practice for the 

Measurement ofRF Emission fromISM Eauiomenl Installed ... USAF Pays for Change of Channel ... Georgia public TV on user's Pre-mises, ANS&~E 139-l&j8 ($45.00) and 
station WDCO, whose signal interferes with the PAVE EMC Limits-Reco-nded Practice, ANSI C63.12-1987 
PAWS radar at Robins, is beingreimbursed by the USAF for ($49.50). ANSI has ~ ~ d i ~ i ~ ~  ~~~~d 
switchingitsbroadcastfrequency,accordingto theDecember 
loMacon TelegraphandNews. Since 1986, when the phased 
array radar became operational, the USAF has regularly de- 
tected minor, low-level EMI caused by WDCO's transmitter 
located about20 miles away. After WDCO asked theFCC for 
permission to upgrade its power output from 300,000 to 5 
miIlion watts, the USAF became concerned that the EMI 
wouldnow compmmisethePAVEPAWS mission tomonitor 
sea-launched nuclear missiles and orbiting satellites and of- 
fered to pay for the change in frequency. 

OCCUPATIONAL HEALTH 
Workers To Get NIER Policy ... Bath Iron Works (BIW) and 
the Occupational Health and Safety Administration (OSHA) 
have reached a seulement regarding BIW's numerous viola- 
tionsincluding lax radar testing-at itsPortland, ME, ship- 
yard. In 1986. BIW workers claimed that they had been ex- 
posed to a U.S. Navy ship's radar and were experiencing 
health problems rnnging from severe headaches and facial 
bums to raised blood pressure and fever (see MWN, JfA86). 
Aspartofitsagrecment withOSHA,BIW willcompletely re- 
structure and implement a non-ionizing radiation policy and 
will in!mduce a "slate-of-the-art" safety and health program 

warnins Sym601, ANSI C95.2-1982 (R1988) ($15.00) (see 
MWN, 081). Copies of all three standards are available @re- 
paid) from: Sales Department, ANSI, 1430 Broadway, New 
York, NY 10018. Shipping and handling are extra 

VDTs 
Newsmum Miscarriage Cluster...Since September 1987, 
there have been 14 miscarriages among women working at 
the USA Today hendquarters in Arlington, VA. The fmt re- 
port of the cluster appeared on the front page of the Decem- 
ber 9 Washington Post, prompting other newspapers to pick 
up the stmy. Although the cause of the cluster has not been 
identified, employees speculaled that VDT useorpoorindoca 
airquality may haveplayedarole.Mofrhewomenwhomis- 
carried used VDTs and worked in n e w m m s  that havebeen 
under heavy construction for nearly a year, according to the 
Post. About 100 women work in the division. In a December 
13 follow-up item, the Post reported that air samplmg tests 
failed to reveal any toxic contaminants in the building. 
NIEHS epidemiologist Dr. Men  Wilcox recommended fur- 
ther investigation of the cluster and told the Post that "...it 
sounds like an unusual number." (See also MWN. NP88). 

atallofits plants by April 1, 1989.Thecompany w i ~ - a l s 6 ~ a ~  
$650,OM) in fies--much less than the record $4.2 million ETC ... 
penalty originally proposed in 1987 (seeMWN. NP87). One 
unique part of the settlement calls for BIW to provide "sub- BEMSNET OR the Air..Just before the new year, ONR's 
stantjal and meaningful financial" for an ' - ~ c ~ ~ ~ ~ -  electronic mail network for the hioelecmmagneticscommu- 
tional ~ ~ ~ l t h  and~raining R ~ ~ ~ ~ c ~ ~ ~ ~ ;  to be l o c a u  nity suddenly went off the air, leaving messages in limbo nnd 
Auburn, ME, for the benefit of al l  workers in the state. severely curtailing communications among researchers. The 

system's carrier, DIALCOM, pulled the plug because of 
STANDARDS "contract complications" with ONR and GSA, according to 

ONR's Dr. Michael Marron. Apparently, DIALCOM had not 
Canada: Power L i e  E M 1 . A  amendment has been Pro- been paid for months. As we go to press, negotiations are 
posed to the Canadian Standards Association's RFI Regula- undernay to find a new carrier. 
tions (standard C108.3.1) to expand protection from high- 
voltage power lies. The proposal provides for the transfer of What IsThiffi Produet?..Arecent~ac~'s catalogueoffers a 
reswnsibilitv for the investimtinn and rpsnlntinn nf cnm- product, ' T ~ ~ I Y  Free,'' which removes "hair Permanently .. . ., . -. -. - ... . - ---- - . . -. - . - - -. - - - .. -. . -. . . 
plincs of power line-induced E M  from the Department of without shaving, wax or cream. Low freq~enc~radio waves 
Communications lo utilities, ltalso minimum per- travel to the hair root" Next to the listing is a picture of a 
fomance slnndards for newly-consmcled and modified woman using it to remove eyebrow hair. The price is $100. 

MICROWAVE NEWS JamuylFebruruy I989 13 



Vernon Down's Syndrome Study Abandoned (continue 

TwomembersofNJDOH'sownscientificadvisorypanel. 
set up to monitor the study, expressed surprise and dissatis- 
faction at the decision to abandon years of work. "It is my be- 
lief that the failure to complete the study is a breach of faith 
with the community, with those who agreed to serve as cases 
andcantrols,andwith thescientificpanelmembers," Dr. Wil- 
liam Morton, an epidemiologist at the Oregon Health Sci- 
ences University in Portland, told the NJDOH in an October 
26,1988 letter. Morton added that the "decision to terminate 
thestudy beforecompletionofdatacollection oranalysis may 
have been political andlor economic, but it was not scientific 
and did not have the approval of the panel." 

Similarly, Dr. Maureen Hatch, an epidemiologist at Co- 
lumbiiUuiversityinNewYorkCity,told theNJDOHthatshe 
was more than disappointed by the decision to abandon the 
study and, in an October 27 letter to the NJDOH, she threat- 
ened to resign From the paneL 

In a telephone interview, Dr. Leah Zi, assistant com- 
missioner of NJDOH's Division of Community Health Serv- 
ices, who is in charge of the study, said, "I respect [the panel 
members'] opinions, but from a public policy point of view, 
I feel that the department was justified in its decision." 

Other panel members, including Chairman Dr. Nicholas 
Wright of the Robert Wood Johnson Medical School in Pis- 
cataway, NJ, and Ron Petersen, manager of non-ionizing ra- 
diationprotection at ATBrTBellLabsinMurray W,NJ,sup- 
ported NJDOH's decision. 

Dr. Daniel Whartenberg of the Department of Environ- 
mental and Community Medicine at the Robert Wood John- 
son Medical School, who reviewed the NJDOH report, told 
MicrowaveNewsthat,'? think thatwhattheydidwith thedata 
theyhad wasreasanable,htIwouldnotgosofarastosay that 
the problem is gone. I would like to continue surveillance." 

The report promises to "continue to monitor the health of 
babies born to residents of Vanan* through the state Birth 
Defects Registry. In an interview, Dr. Mark Fulcomer, who 
wrote the report, said that, 'Thecommunity deserves to have 
the workcontinued."For hispart,Whartenbergfavors amore 
detailed effort--a prospective epidemiological study. 

The controversy surrwnding the study is essentially a re- 
peatofthe 1984disputethatarose whentheNJDOH f i tu ied  
lodismiss local fearsof a b i i  defectspmblem in Vernon (see 
MWN,  S&landMy85).TheNJJX)H waslalerforced lo admit 
that its numbers were wrong--that there was a greater than 
expected incidence of chromosomal abnormalities among 
Vemon babies. The following year, the Centers for Disease 
Control confiimed the cluster and recommended that the 
NJDOH conduct the caseconnot study which it is now aban- 
doning (see MWN, NP85). 

arguing that the cluster continues to grow. 
The critical year is 1987, when there were at least three 

casesfour cases, according to CAT-f babies born with 
chromosomal defects in Vernon. According to Morton's 
notesfrom theMay 1988 panelmeeting, theNJDOHsaid that 
there were two abnormal babies bom in the f i t  half of 1987: 
one case of Down's Syndrome and one case of translocation, 
another type of genetic abnormality. In addition, the amended 
minutes of the meeting acknowledged a further case of 
Down's Syndrome later in 1987. (ThcNJDOH report does 
not include a year-by-year breakdown of abnormal biis .)  

CAT'sEliseKreimdlerstated thatthere were threecasesof 
babiesborn withchromosomalabnomalities inJanuary 1987 
alone. The third was acase ofTrisomy 13, which is rarer than 
Down's and which is usually fatal. In addition, the case of 
gene translocation wasextremely unusual-"Acountry-wide 
search failedto tmnpasimilarcase,"Kreindlersaidina tele- 
phone interview from her new home inFlorida According to 
her records, at least two of the mothers were under 30 years 
of age when their babies were born with defecrs. 

IncludingNJDOH'sDown'sSyndromecasefromthesec- 
ond part of the year, Kreindler's tofal for 1987 rises to four. 

On the average, there are fewer than 200 live b i i s  per 
year among women under the age of 31 in Vernon, according 
toNJDOH's statistics, and the expected rate of Down's Syn- 
drome for this age group is approximately one per 1,000 live 
b i i s .  (Two other more serious abnormalities, Trisomies 13 
and 18, together have an expectedrate of only one in approx- 
imately 10,000live b i i s  among women under30.) Thus, the 
expected annual incidence of Down's and other serious ge- 
netic defects among young women in Vernon is approx- 
imately 0.2 cases per year. 

"Clearly,if you lock at the 1987 dam, the cluster is contin- 
uing," said Dr. Robert Becker, a consultant to CAT based in 
LowviUe,NY. 1nfact.Beckerarguedthisvery pointinaletter 
loMicrowave News: These new cases may "represent the be- 
ginning of n second peak in incidence" (see M W N ,  M/A88). 
Morton agrees.pointingoutthatsuchperiodicity isconsistent 
with reports of other epidemics. 

When asked about the 1987 abnormal b i i s ,  NJDOH's 
Fulcomer said that he did not want "to discuss the numbers," 
but added that three or four cases in a year would not be 
remarkable. Similarly, NJDOffs Ziskin did not respond to 
repeated requests for comment on the 1987 cases. 

In the minutes of the May 1988 panel meeting, the NJ- 
DOH, while acknowledging two of the January 1987 cases, 

Three or Four Cases in 1987 
In its December 1988 report, the NJDOH slates that, 

'There is no continuation of the earlier increased rate of 
Down's Syndrome in babies born to residents of Vernon 
Township." Others, including Morton and CAT, disagree, 
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noled that it would not include its third recognized case in the 
study becauseit fellaflerthe June 1987curofTdateand thede- 
partment chose not to"change the study period." 

There is also a dispute about whether the NJWH made a 
concerted effort to ascertain all of the cases of abnormal 
b i i s .  'The NJDOH did not try hard enough," Kreindler told 
Microwave News. "It's just plain criminal that they can know 
of this problem, hut not do anything for seven years." 

Onelongtimeobserver decried the way clusters havebeen 



investigated. Dr. David Wienfeld, an epidemiologist atNew 
Yo* City's Mount Sinai Hospital, told Microwave News: 
"The mishandling of the Vernon and other clusters in which 
hpublicisconvincedthatthereis ahealthproblem-wheth- 
er there is one or not-leads to such suspicion and dislrust in 
the public's mind that the agency isnolongerabletofulfill its 
mandate. It's a major tragedy." 

Microwave Radlatlon Levels 
In 1987, the NJDOH asked the National Bureau of Stan- 

dards(NBS) toevaluate twoproposalsto measuremicrowave 
radiation exposures in Vernon--one from Richard Tell. a 
consultant b a s e d i n h s ~ c ~ ; l s , ~ ~ , a n d o n c f r o m ~ r .  BillGuy 
of Uic University of Washington in Seaulc. The NBS replied 
thatthepropos&lmethods would yieldpowerdensity calcula- 
tions with large uncertainties (on the order of 10-30 dB) and, 
thus, the "value of the proposed study [was] questionable." 

But some members of NJDOH's advisory panel disa- 
greed. In her comments to theNJDOH, Hatch argued that this 
conclusion seemed "wcll beyond theexpertiseof NBS." She 
strongly criticized thestate forbasing its decisionto"jettison" 
the study on the NBS report without giving the panel the o p  
portunity to meet with the NBS and review its findings. 

Inan October 28 lettertotheNJM)H,Petemnpointedout 
that theaccuracy of microwave measurementsdependsonthe 
amount of moncy available, but that, "The cost of doing a 
useful assessment would far outweigh the benefit" He later 
stated that hc was "satisfied with the state's conclusion that 
you cannot do an accurate assessment at a reasonable cost" 

NCI EMF Study Questioned (continued from p.1) 

of whom work at NCI, testified on behalf of the New York 
Power Authority (NYPA) in the $66.5 million Marcy-South 
power line lawsuir. In prepared statements, each discounted 
any cancer throat Crom EMFs (see M W N ,  JIA88 and SIO88). 
For instancc, Sinks wrote that, "After consideration of genet- 
ics, hematology, immunology and epidemiology taken as a 
whole, it is my opinion that there is no causal relationship 
between cxposurc to power frequency EMFs and childhood 
cancer." 

For lhcir conuibutions, Aaronson was paid $70,250.98, 
Sinks $41,083.42 and Tucker more than $12,978114 (see 
M W N ,  NP88.). 

Similarly. NCl's Dr. Ma~k Israel is testifyingon behalf of 
the Potomac Eleclric Power Co. (PEPCO) in an ongoing 
hcalth effects hearing (see p.8). 

Somc of these NCI staffers are participating in a number 
of different proceedings ncmss the country. For example, in 
1988. Tuckcr gavo ovihnca on behalf of the Mississippi 
Powcr Co., tho Public Scrvica Co. of Colorado, the Arizona 
Public Scrvicc Co. and PEPCO (sco p.9). 

Tho abuvo-montioncd focs appear to be in violation of 
NCI rulcs. According to the Nntionnl Institutes of Health's 
(NIH) rulotr on outside income, "Tolal compensation f r m  
consulting with profit-making orgnnizntious, including in- 

The NCI EMF Study 
The primary objective of the $2.5 million NCI study 

is to examine the association between specific subtypes 
of acute lymphocytic leukemia (ALL) among children 
and EMF exposure from power lines and residential ap- 
pliances. Dr. John Boice of NCl's Radiation Epidemiol- 
ogy Division and Dr. Martha Linet of NCI's Epidemiol- 
ogy and Statistics Program are directing the study. 

Tbey will assess lifetime tesidential EMF expasure 
throughvisitstoallcurrentandpreviousresidencesofthe 
ALL cases and of the matched conmls in six mid-West- 
em and mid-Atlantic states and through measurements 
taken at approximately 8,000 residences and 1.500 
schools throughoutthecountry. (TheRFPasksfordevel- 
opment of standardized protocols for obtaining and cod- 
ing fied measurements.) 

NCI is also seeking proposals for an organization to 
act as the coordinating center for the study. 

The EMF study is piggybacked onto a $2.35 million 
five-year study by the U.S. Children's Cancer Study 
Group of risk factors for childhood leukemia, which 
began in September 1988. Thestudy, which also isbeimg 
fundedby theNC1,is headedbyDr.LeslieRobisonof the 
Universiy of Minnesota in Minneapolis. 

For more information on the Etiology of Childhood 
Leukemi0:MearwementofLawFrequency Electromag- 
neticFieldr, RFPNoNCI-CP95608-21,andon the Etio- 
logy of ChildhoodLeukemia: Coordinating Center, RFP 
NoNCI-CP95610-21, contact: Barbara Shadrick, Can- 
cer Etiology Contracts Section, NCI, Executive Plaza 
South, Rm. 620, Bethesda, MD 20892, (301) 496861 1. 

dustry andlaw fms, and from testimony in privatelitigation, 
is limited to $25,000 per year, with no more than $12,500 
fromany individualcompany orlaw fm."(Theserules were 
revised on September 1, 1988.) 

In a a m b e r  29 letter to NIH Director Dr. James Wyn- 
gaardcn, Dr. Ross Adey of the Veterans Administration Hos- 
pital in LomaLimda, CA, wrote that heandothers "aredeeply 
concerned that the RFP from NCI ... comes from a source 
already commiued by publicstatementsof itsseniorscientists 
toanaprionposition unequivocally denying theexistenceof 
a health problem." Adey nised the question of "excess" 
compensationand warned that, "Atissue ... is thesafeguardiig 
ofan independent,objectiveandunbiased sourceof scientific 
experlist? essential for framing wise public policies on highly 
technical issues that directly impact the public welfare." 

Adey also sent copies of his letter to NIH to California 
Democratic Congressmen George Brown and George Miller. 

Asof January 25, the NCI had begun looking into Adey's 
allegations. AnNCI spokeswoman toldMicrowaveNews that 
the investigation would take at least six weeks and that NCI 
scientists would not be available for comment 

MICROWAVE NEWSJmuaryIFebruary 1989 



CONFERENCES 
New Ustlngs 

M& 7-8: American NaUoonl SLandnnIs Institute (ANSI) Annnal 
PublicConferenceon 'T%efiture of UteVoluntlry SlandardsSystm: 
Challenge. and OpportuniUe. in Ute Pod-Rengsn Era," G I M ~  Hyaq 
Washington. DC Cmtact: DEvelopnent DopawcN, ANSI, 1430 Broad- 
way. Ncw Yak, NY 10018. (212) 354-3300. 
M& 14-15: MW Foods '89, M e  Horel. Chicago, IL Contaa: The 
Packaging Group Registrar. PO Bar 345. Milltown, NJ 08850. (201) 636- 
0885. 
April 10-14: 2nd InlemaUonnl Conference on l h q u e n q  Control and 
Synlhesls, University of Leicesler. U.K Contau: Conference Sc~elsrim, 
Institution of Uefumic and Radio Engineen, Savoy Hill H w e ,  Savay 
Hill. London WCZR OJD. U.K. (01) 240-1871, cat. 246. 
May 1-5: Eleclrlcaf Polpourrl, Elceuical Powcr Rcscarch Insuwte (EPRI) 
Confercncc Center, Palo Alto, CA. Contact: Vale& KalrPio, EPRI, PO Bm 
10412. Palo Nm. CA 94303. (415) 855.2798. 
Msv 8-12: lW IoternnUonal Conference on Electrlclt~ DlPtribuUon. ~ ~~~ , - ~ - -  
Brighton C a m .  Brigturn. U.K. Cauaa: CIRED 1989 Ganizing Grin: 
miuce, Conference Srrviccs. Inrtilulim of Elcevical Engineen. Savoy 
Place. London WCLR OBL. U.K. (01) 240-1871. a L  W. 
Mav 21-25: Annual NaUonrl Conference a RadinUon Control, Hilum 
H O ~ .  Batm Rouge, LA. Contact: Conference of Rsditim &ol Pm- 
gram D i m n .  71 Fountain Place. Writ, KY 40M)I. (502) 2274543. 
JWK 18-22: 3Slh Annual InlwnsUonal EduoUon Semlnsr of lhe Inter- 
naUmal R1ghl.d-Way AssoclaUon (IRWA), Dcarbam. ML Coma: 
IRWA. 9920 La Ciacgs Blvd.. 8515, Inglcwccd, CA 9MOI. (213) 649- 
5323. 

Junc W-u: 41h Nallaal EnvlraammU He~llh  Coalsence, Sm An- 
h o ,  TX. Cauaa: Cclum for D i e  Gmd. Ahnu.  GA 30333, (404) 
4884700 or 4884602, 
Au-121-23: 24th Mlamnve  Power Smduol. Wedtin Had.  Slam- -~ ~ rurd, IX. Contaa: International ~ i m w a k  Power k t i w a ,  1354iunim 
Village C i l s .  C l i f w  VA 22024.C1W) 830-5588. 
Smtcmber 4-8: 1% Eumwnn Mkrmmve Coal- Wan% Coo- 
fc&cc Ccnm. London. U.K Contan: Mimwavc ~xhikians anh Pub- 
lishers Lfd.. 90Caivnley Rd., Tunbridgc Wcll., Kmt TNl2UN. U.K. (03) 
924-4027. 
OEmber5-8: Nail-l ConvenUondUtsSodetydBroildost Eugimen 
(SEE), Ksnras City. MO. Contact: SBE. PO Bm 16861. SL Louis. MO 
63105. 
October 20.21: A Dellate Balance: Technlg, Cullure and Coaw- 
qnences, Wmia State Univemily, Las Angdca, CA. A d o -  qxm 
sored by the LA. chspter of the IEEIi's Society o n k  Social Implications 
of TechnaIogy. Gtuan: Dr. Nik Warm, OtisParams An Inslimte. 134 
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New Outlook on Effects of 
Very Weak Electric Fields 

Biological responses due to very weak electric fields "cannot be dis- 
missed" on theoretical grounds, according to Dr. James Weaver of the 
Massachusetts Institute of Technology 0 in Cambridge, MA, and Dr. 
Dean Astumian of the National Institute of Standards and Technology 
(NIST) in Gaithersburg. MD. 

"We do not explain how the field can have an effect. All we are hying 
topoint outis that thethermalnoiselimitcannotbe usedtodismiss thepos- 
sibiiity ofarealeffectbeimgpresenteven at low fieldslrengths,"Astumim 
told Microwave Nous. 

In apaperpublishedin theJanuary 26issue ofScience @.459), Weaver 
and Astumian takeaim attheoften-usedargumentthattotriggerbiological 

Special Report: Table o f  Extremely Low Frequency 
~agne t i c  Fieid ~aussmet~rs  and ~oiimeters. see pp.8-9. 

changes electric fields must be largeenough to overpower random fluctu- 
ations.Theirsimplemodels indicatethatatiny, butrepetitive,electricfield 
concentrated in anarmw band of frequencies (for example, a 10 Hz band- 
width) can rigger transitions in the conformation or shape of macromole- 
cules-especially membrane-bound enzymes. 

In a telephone interview, Astumian said that there is "an almost un- 
limited number of macromolecules whose shape could be influenced by 
external fields of various frequencies." Afterall, he pointedout, "proteins, 

(continued on p.16) 

Florida's Magnetic Field Limits 
Challenged as Too Lenient 

On December 29, Florida's Hillsborough County challenged the 
state's power line electromagnetic field (EMF) standards-the fmt mag- 
netic field limits adopted in the U.S. 

In its petition, the county charged that the standards disregard studies 
showing apotentiallinkbetween increasedcancerrisksmdmagnetic field 
exposures at levels significantly lower than the specified limits. According 
to the county, they "do not further the statutorily mandated goal of pro- 
tectingpublic health and welfare," because they are "appmximately 100 
times greater than the intensity of magnetic fields, which are suspected to 
increase the incidence of all childhood cancer by 30percent and to double 
the risk of contracting chidhwd leukemia" 

(continued on p.6) 
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K Power Line Talk H 

It'sbeenatoughfew months forthose withDepamnentofEn- EMFmeetingsl is there's a lot of very good people who don't 
ergy(D0E)contracts. SomeofthemajorlabsdoingEMFre- believe any of it, and a lot of people who are not well based 
searcLincludingBaneIle,LawrenceBerkeley,LomaLin& in science who do experiments that are very difficult to in- 
and Midwest Research Institute-have been caught in a bu- terpret, whothenmanage tointerpret them. It looked likevery 
reaucratic squeeze, with no money coming in since October. badscience to me" (Hurlford Courant. January25). Adairhas 
Rumors have also been circulating that the W E  might ask been busy studying other issues: Harper & Row recently pub- 
Oak Ridge National Lab in Tennessee to run the EMFpm- lished his book, The Physics of Baseboll. 
gram. December brought the retirement of Dr. Ken Klein, 
who haslong shepherdedthe WE'sEMFeffort. On topof all UU HH 

this, the pmgram might be caught up in a bureaucratic reor- Ontheotherhand, some physicis &are willing toconsiderthe 
ganization.Theresearchershavebeenpushedtnot possibility of low-level EMF interactions. At this year's 
onlycan'ttheypay theirbi,butthey facelosing 10%oftheir American Physical Society meeting, there will beapanelon 
conaactstoOakRidgeasanadministrativefeeatatimewhen Health Effects of Non-Ionizing Radiation. Among those 
they don't know if the DOE will be able to keep its EMF scheduled to speak are Drs. Ross Adey, Granger Morgan. 
research effort afloat Few of those involved were willimg to TomTenfordeandJwElder.Themeeting willhe hcld April 
speak on the record, but one contractor told us that he is 16-19 in Washington, DC. 
doubtful that the OakRidge move will ever take place. DOE 
staffers maintained that the funding snafu was not limited to uu *H 
theEMFpm&ram.Anewassistantsecretaryfrozefundingon Many utility customers have been receiving pamphlets ex- 
all programs until he couldbe briefed on each one. But meet- plaining the EMF problem along with their clcclricity bills. 
ings with Klein's successor-=tinedivision head RW b t -  Andas wehaveuotedbefore,asoften asnot, Dr. David Savitz 

had begun processing the paperwork to get the EMF money 
flowing again--though Eaton stiu hadn't seen the assistant Panel Calls on DOE for 
secretary and the contractors still hadn't seen their checks. I N0n-Nuclear ED\ Research I 
One contractor speculated that the funding crunch resulted 
from a combination of Gmm-Rudman budget cuts and a 
reevaluationof the wholeEMFeffort. Nooneknows whether 
theprogram will survivein itspresentstateorwkther,asone 
observer put it, it will be"reorganized right out of existence." 
Meanwhile, the public's concerns about EMF health effects 
continue to grow. Stay tuned.... 

uu ** 
.. .For instance to power lines on Nightline: ABC News is 
planning to aira half-hour segment on its late night news pro- 
gram in late February or early March. Camera crews have 
already f i e d  anxious homeowners in Alexandria, VA, who 
are battling with Virginia Power over what they consider to 
be excessively high magnetic fields in their homes-up to 80 
mG, they say. Among others scheduled tobe interviewed are 
Drs. Keith Florig, Indira Nair, David Savitz and the New 
York Power Authority's James Cunningham. 

uu *n 

Some physicists are positive that the whole EMF business is 
a fraud. Dr. Robert Adair of Yale University is prominent 
among them. Herearesomeof hislatest statements: "Anyone 
who would believe that EMFs could promote cancer would 
believe in perpetual motion or cold fusion ....In my mind, this 
falls into the realm of aberrant science ..." (Journalof the Na- 
tional Cancer Instifufe. November 15). "What I found rat 

The Department of Energy (WE)  ahould allocate 
$7.5 million in fiscal year 1991 for "new and important 
areas of energy-related epidemiologic re.seurch"-in- 
cluding electromagnetic field (EMF) effccts, according 
to an independent advisory panel. 

In an interim report to the W E ,  Ihc Secrelrrrial Panel 
fortheEvaluation ofEpidemiologic Relicarch Activities 
(SPEERA) stated that, "Many questions about toxic 
chemicals, non-nuclear energy and communily mdia- 
tion risks remain unaddressed." Slcve Bocdigheimer, 
SPEERA's executive director, told Microwave News 
that, "Non-ionizing radiation is within the .scope of re- 
search that the panel has flagged." 

Although at least two dozen major epidemiological 
studies of EMFs are now under way worldwide (see 
MEN, N/D89), noneof these is funded by the DOE. The 
DOE'S defense programs and Office of Environmental 
Safety and Health spend $30 million on ionizing mdia- 
tiou epidemiology. 

~ ie ra l l ,  the panel cited "ample evidence to confm 
weaknesses in the department'sepidcmiology pmgram" 
and noted that it remains undecided as to whether the 
program should be moved out of the DOE. 

The nine-member panel, which is made np of health 
professionals from around the country, will issue a final 
report in mid-March. 
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is quoted in these tutorials (see MWl, SJ089). In a brochure low-level fieldeffects-the absence of an unexposed control 
dishibuted by Commonwealth Electric in Massachusetts, population. "Power frequency magnetic fields are pervasive 
Savitzsays:'9Tsingstandardlevelsforscientificproof,thear- throughout the developed world: Peny noted. '%us all epi- 
gument thatthese W s ]  causecancer,repmdnctivedamage demiological research will tend to compare the bad with 
orotherhealth effectsfallsfarshortofconvincing." ... TheNa- the worse." 
tionalEleetricalManufacturers Association (NEMA),one &a %,, 
of the newest entrants in the EMF public information cam- 
paign, recently mailed its members a Q&A brochure on the 
Biological Effects of Electric & Magnetic Fields. NEMA 
concludes that, "Despite considerable evidence that there is 
no risk, thereis aneed for continuing research." The associa- 
tion is concerned that fear of the unknown could lead to 
"irrational and damaging public policy decisions." 

TheNational Association ofRegulatory Utility Commission- 
ers (NARUC) can't make up its mind. Last year, NARUC's 
electricity committee asked its subcommittee staff to draft a 
resolution on EMF research. But when the committee mem- 
bers read it, they decided to put it on hold One staffer toldus 
that he "got the feeling" that the committee "wasn't inter- 
ested." 

uu Hn 
WhatthepublicredythinksoftheEMFriskisbestreflected 
in the way peopleevaluaterealestatenearpowerlines. On this 
basis, buyers are worried This is how Charles Baumbach, a 
SanFrancisco appraiser, put it in the latest issueofAppraisa1 
Views: the extent of the EMF influence on our health 
is in dispute, it is already affecting project planning and 
surrounding property values. In the future, this issue can be 
expected to grow in significance in the planning process, the 
courts and the marketplace." The quarterly newsletter is pub- 
lishedby Dominy,Ford&McPhemninHouston,TX,aspart 
of a national appraisers' network. 

HH 

Writing in the December 16 issue of the Brilish Medical 
Journal, Stella Lowry decried the scare stories about EMFs 
that have appeared in the press and said that there is an "ur- 
gent'' need for high quality epidemiological studies on the 
"effects,if any: of EMFs on human health. Dr. Stephen Per- 
ry, a retiredEnglish physician who has long studied the pos- 
sible link between EMFs and suicide, has responded with a 
warning about a fundamental problem in human studies on 

This year,forthe Grsttime,the Maryland DepartmentofNat- 
ural Resources @NR) will includeEMF bioeffects among its 
list of proposed research topics. The DNR'sPower PlantTop- 
ical Research Program-which funds environmental &- 
search-has a research budget of $400,000, most of which 
willbe dismbutedin $M,000-$70,000grants.Formore infor- 
mation, contact Paul Miller, Research Adminismtor, Ches- 
apeake Bay Research & Monitoring Division, Tawes State 
Office Bldg., 580 Taylor Ave., Annapolis, MD 21401, (301) 
974-3782. (See also MWN. M1.489.) 

Utilities have long complained about how r e p o m  cover the 
EMFissue.Now they mustcontendwithcriticism from theart 
world. On February 14, a New York City gallery is opening 
a show called Our Cells, Our Selves, Our Homes, by Paul 
Ludick. It's about elecmmagnetism, furniture and appli- 
ances and features a "cancemus" sofa and love seat. Ludick, 
who in thepast has taken on ozonedepletion, told us that "the 
show is about tumors and mutations." It runs through March 
10 at Art & Industrie. 106 Spring St., New York, NY. 

Marcy-South "Cancerphobia" Decision Appealed 
TheMarcy-South345 kVpower line"canceqhobia"law- McCabe did approximately triple the NYPA's original offer 

suit is going back to court On December 11, the New York to one of the landowners. 
Power Authority (NYPA) appealed the settlement awarded The NYPA contends that the $123,260 award conflicts 
last fall based on noise and loss of view (see MWN. Sl089). with the opinions of its real estate appraisers and was based 
Three days later, the landowners' attorneys filed a cross ap- solely on the "subjective judgment of the wurt" Cad Rosen- 
peal raising the health risks issue. bloom of Bond, Schoeneck & King in Washington. DC, is 

The NYPA is appealing every part of the decision-ex- representing the NYPA in its appeal. 
ceptforthecancerissue, which wasrejectedby thecolaThe Michael A. Gurdaof Gurda,Gurda& McBride in Middle- 
plaintiffs are using their appeal to argue once again that their town, NY, who represents the 58 landowners, told Micro- 
land has been devalued because of the fear of cancer associ- wme News that the court "erred on its burden of proof. We 
ated with power lines. shouldn't have to prove PMFs] cause cancer, just that there 

On September 29, Judge Peter McCabe, Jr., of the New is sufficient cause for concern." He added that they pmbably 
YorkStateCounofClaimsinGoshen ruledthatthelandown- would not have appealed had the NYPA not done so fmt 
ers had failed toprove that there is a"reasonab1e basis for any Ade~isionontheappealsisnotexpectedforatleast ayear, 
fear that power lines cause health problems." However, accordingtoGurdaInthemeantime,theremaininglandown- 
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e n  will continue their claimsthe next five are scheduled to 
be heard some time in April. 

The appeals were filed in the Appellate Division of the 
New York State Supreme Court, Second Department, in 

.Bmklyn. Formore on the case, seeMWN. MIA87, JIA88, S/ 
088 and NP88. 

"Prudent Avoidance" Is Basis 
for Matyland Power Line Appeal 

On December 21, the MarylandPublic Service Commis- 
sion (PSC) gave the Potomac Electric Power Company 
(PEPCO) thego-ahead to complete the lastsegmentof a 243- 
mile 500 kV power line Imp amund Washington, DC. 
However, on January 22, one day before the order became 
final, the state Office ofpeople's Counsel (OX) appealed the 
decision. 

TheOFCcalledfor thePSC toadopt astrategyof pmdent 
avoidance." In so doimg, it invoked thecolorado Public Util- 
itiesCmmission's (pUC)recentadoptionofanidenticalpol- 
icy (see MWN, ND89). Prudent avoidance has become a 
rallying cry since it was first proposed in a Congressional Of- 
fice of Technology report last summer (see M W ,  JIA89). 

In the @-page decision, PSC Hearing Examiner Teresa 
Bay granted PEPCO an unconditional certificate, whiie or- 
dering the PSC staff to monitor future EMF bioeffects re- 
search and to file semi-annual reports with the commission 
beginning July 1,1990. Bay accepted the recommendations 
of thestateDepamnentofNa&Reso~~~es@NR) staff that 
the evidence does not support a conclusion of heatth effects 
but that "additional research is warranted." 

TheOPCchallengedBay's decision, arguingthat the"ev- 
idence clearly is sufficient to justify the commission's adop 
tion of a 'piudentavoidance' policy in this case, and the impo- 
sition of conditions which will reduce the magnetic field 
exposure levels in a reasonable and prudent manner." 

"It is not acceptable for thecommission to bury its head in 
the sandon thisissue,becauseoffackof ' p m e  andscientific 
uncertainty," the OPC maintained. 

The O X  proposed that the commission "take reasonable 
steps to minimize the consequences"-including requiring 
PEFCO to "investigatethe feasibility of design changes" or to 
widen the right-of-way to ensure levels of lOmG or less at its 
edge or to remute the line through a less developed area. 
Failure to do so "subjects these residents to a long-term 
biological experiment, with potential short and long-term 
health consequences," according to the O X .  

Hearing Examiner Bay had rejected these recmmenda- 
tions as "arbitraryandperhaps counterpraductive." Citingthe 
CalifomiaPUC'srecentreport(seeMUU. N/D89), shestated 
that setting magnetic field limits would be "inappropriate." 

Last March, the PSC held a hearing on the sole issue of 
whether operation of the line would cause adverse health ef- 

and S1088; f a  excerpts from the testimony by the parties' 
expen witnesses, see MWN, JJF89). 

Epidemiology Roundup 
While Dr. Michel Coleman and coworkers failed to frnd a 
"clear association" between leukemia and residence near 
electricity h;insmission and distribution equipment in south 
London,U.K., they didmake somepositiveobservations.For 
instance, they found a nonsignificant 50% incrensed risk of 
leukemia among those under the age of 18 who lived withii 
50 m of a substation-which is similar to the risk observed in 
the Savitz study. They also found that pmple of all ages who 
lived within 50 m and within 100 m of high-voltage power 
lines had a 100% and a 45% increased risk of leuken&, re- 
spectively. Here again, neither was statistically significant, 
nor was the trend of increasingrisk withpmximityto the line. 
Residents withii 25 m of a substation had a 30% increased 
riskof leukemia, but those within 100 m showed no such e l e  
vation. See "Leukaemia and Residence Near Electricity 
Transmission Equipment: A CaseControl Study," British 
Journa[ of Cancer (BJC), 60, pp.793-798,1989. Coleman is 
at thelntematid Agency forResearchon Cancerin Lyon, 
France. 

In a guest editorial in the same issue of the BJC, Dr. Ray 
Cartwight concluded that, "Present scientific knowledge 
points at the very best to a minute [leukemia] risk of EMF 
verging on the point of non-existence." Camvright, of the 
U.K.'s LeukaemiaResearch Fund Cenae for Clinical Epide- 
miology at theuniversity of Leeds, is currently working on a 
study of leukemia and residential EMFexposures (WMWN. 
N/D89). See "Low Frequency Alternating Elecmmagnetic 
Fields and Leukaemia: The Saga So Far," BJC, 60, pp.649- 
651,1989. 

Preliminary results from a Swiss study of railroad engine 
drivers indicate increased risks of hematopoietic and lym- 
phatic cancer on the order of 5046, according to Drs. Chris- 
toph Mindwand DominikF'flugerof theuniversityof Bern's 
Departmentof SocialandPreventiveMedicine (seeMW, N/ 
D89).Theresemhersestimatedtheworlws' exposuresto be 
several hundredNm (>I G). They areplanningmoredetailed 
measurements. 

-1tappears"thatanassociation ispresentbetween high traffic 
density and childhood cancer," although the "data do not 
strongly implicate naffc-related air pollution," Dr. David 
Savitz and Lisa Feingold concluded in a recent study. The 
fmdings were particularly striking for children under the age 
of fivefivefold increases in leukemias and in brain tumors 
and a threefold increase in all cancers. Savitz had investi- 
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gated, andrejected, trafficdensity asapossibleconfounder in 
his landmark Denverchidhoodcancer-EMF study. SeemAs- 
sociation of ChildhoodCancer with Residential Traffi Den- 
sity:' Scandinavian Journal of Work and Environmental 
Health, 15, pp.360-363,1989. 

David Savitz,New Zealand's NeilPearceand Charles Poole 
ofEpidemiologyResonn%s inChestnutHil1, MA, explore the 
ins and outs of EMFstudies in "Methodological Issues in the 
Epidemiology of Electromagnetic Fields and Cancer:' Epi- 
demiologic Reviews, 11, pp.59-78,1989. 

Limemen who workedon a4M) kVpower line(withaverage 
daily exposures of 233 mG and 2.8 kV/m) for one day and on 
an identical-but unenergized-line the following day 
showed "no statistically significant" differences in blood 
chemistry, EEGs and behavioral indices which could be at- 
tributed to EMF exposures, according to a study from the 
Swedish National Institute of Occupational Health. See F. 
Gamberale et al., "Acute Effects of ELF Electromagnetic 
Fields: A Field Study of Linemen Working with 4M) kV 
Power Lines:' British Journal of tndushhaI Medicine, 46, 
pp.729-737, 1989. 

A number of epidemiological studies have l i e d  EMFs 
withbraincancer. And soitwas noteworthy that in 1988,Dx-s. 
Devra Lee Davis and Joel Schwartz reported an almost three- 
fold increase in brain cancer among white men and women 
aged 75-84 (The Lancet, i, pp.633636, March 19,1988). In 
a November 25,1989 letter to The Luncet, Drs. Anders Ahl- 
bom and Ylva Rodvall of Sweden's Kamlinska Institute not- 
ed that a Norwegian study had found a similar trend but that 
in Sweden there was an increase among men, but not among 
women. They concluded that conflicting results from recent 
stndiesC'raise the issue of whether or not the increase in brain 
tumorrates reported by others is real. If it were it wouldbe of 
considerable importance, both from the public health pointof 
view and scientifically." Ahlbom was a member of the NY 
Power Lines Project scientific advisory panel. (See also a 
letter from Italy's F. Levi and C. La Vecchii in the October 
14,1989 Lancet.) 

- Since electrical technicians and engineers had higher mor- 
tality rates due to leukemia than linemen and power station 
operators who had "presumably" higher EMF exposures, 
there is probably another agent at work. So argue Dr. Richard 
GaUagher and colleagues at the Cancer Control Agency of 
British Columbia, Canada, in a letter to the Journal of Occu- 
pational Medicine. 32, p.64-65, January 1990. They recom- 
mendthaSin futurestudies,researcherscwsiderexposures to 
chemicals and solvents, as wen as to EMFs. 

In a study of varied occupational exposures and cancers, a 
team of Italian researchers observed no signikant associa- 
tion withexposures to electricity and radar. The team did find 

Washington State ELF Literature 
Re view Issued 

Current research is "inconclusive, but the fmdings 
nonetheless are cause for concern." This is how Thomas 
Sykes and P i g  Li of the Washington State Institute for 
Public Policy (WSIPP) sum up the EMF bioeffects lit- 
erature in a new survey. Among the report's other fmd- 
ings are that epidemiological studies, for the most part, 
haveshowna"consistentre1ationshipbetweenexposure 
to elechic or magnetic fields and the promotion of can- 
cers," but that theC'evidence is not strong enough tovali- 
date [this] hypothetical relationship ...." 

The 41-page January 1990 report, Possible Health 
Effects of Electric and Magnetic Fields from Electric 
Power Lines: A Summary of Scientific Studies, was or- 
deredby a 1989 statelaw(seeMWN, MlA89andMLl89). 
For more information, contact Thomas Sykes, WSIPP, 
Evergreen State CoUege, Seminar 3162, MS: TA-M), 
Olympia, WA 98505, (206) 866-6000, ext. 6380. 

increased risks for agricultural occupations and for those in- 
volving exposures to benzene and other solvents. See C. La 
Vecchia et al., "Occupation and Lymphoid Neoplasms," 
British Journal of Cancer. 60. pp.385-388,1989. 

Project ELF Fully Operational 
Aftex more than a quarter century of plans, studies, pro- 

tests and litigation, the U.S. Navy's Project ELFis operating 
at full power. With the official opening on October 6 of the 
second of two extremely low frequency (ELF) transmitters, 
theNavynow hasacommunications system capableof reach- 
ing submarines at great depths. 

The t r a n s m i t t e ~ n e  near Clam Lake in northwestern 
Wisconsin and another near Sawyer Air Force Base south of 
Marqnette, Michigan-are broadcasting at powers up to 2.3 
megawaus. TheNavy believes this system wiU provide con- 
tinuouscontact with submarinesaroundtheglobein theeveni 
of a nuclear weapons attack. 

The 28-mile-long transmitter in Wisconsin and the 56- 
mile-long transmitter in Michigan are considerably smaller 
than the 6,200 miles of cable and 100 transmitters first pro- 
posed in the late 1950s. when the sysiem was known as Proj- 
ect Sanguine. For a short time, it was called Project Seafarer. 

Controversy has plaguedProject ELF. Opponents, led by 
JohnStanberand Jennifer Speicherof StopProjectELF,have 
for years questioned its biological and environmental im- 
pacts. In 1984, the state of Wisconsin won a court order forc- 
ing theNavy to stop work until it completed a supplement to 
the envimnmental impact statement it had filed in 1977. 
Before that study was completed, however, a federal court 
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overturned the order-permitting construction to continu* 
and Supreme Court Justice John Paul Stevens refused to 
consideranappeal(seeMWN,S84). Underacontract with the 
Navy, the American Institute of Biological Sciences com- 
pleted a literature review on ELF effects in March 1985 (see 
M W ,  Mr85). 

Magnetic Field Llmlts Chal lenged (continuedfromp.1) 

"The primary goal is to invalidate the rule," Edward de la 
Parte, Jr., who isrepresentingthecounty,saidinan interview. 
"Beyond that, the county is wrestling with what numbers to 
suggest to the stateDepartmentof EnvuonmentalRegulation 
[DER] if the challenge is successful." De la Parte, of de la 
Parte & Gilbert in Tampa, FL, is working with County Attor- 
ney Frederick Karl, also based in Tampa. 

TheDER'sBuckOven, whodevelopedthestandards, told 
MicrowaveNews that thechallenge may be"1egally inappro- 
priate and moot,"because it is not certain whether the county 
has standing to oppose the rule. 

The Division of Administrative Hearings will hold a two- 
week hearing on the petition starting May 21. The participat- 
ingparties are theDER, FloridaElectric Coordinating Group 
(a utility lobby), Florida Power Corporation and I%illsboi- 
ough County. 

The magnetic field limits (and electric field limits) which 
took effectlast March are for new power lines only: they 
specify amaximumof 150mGforlinesof 230kVorless.200 
mG for 500 kV lines and 250 mG for certain doublecircuit 
500 kV lines. The rule exempts existing lines and new lines 
of 69 kV or less. 

Thecounty contendedthat the DER improperly exempted 
exisling electrical facilities and smaller lines. Magnetic field 
exposures of 2.5 mG may increase the incidenceofchiidhood 
cancer, according to the county, yet existing lines and those 
of less than 69 kV (as well as new lines) "commonly produce 
fields of greater than 2.5 mG at the boundary of the right-of- 
way [ROW]." 

The standards are significantly weaker than those first 
proposed by theDER in June 1988, which specifiedcfaily av- 
erage and madmum limits of 50 mG and 100 mG, respec- 
tively (see MWN. W88). Last year, Oven said that the 
adopted standards were based on levels that are "technologi- 
cally achievable" (see MWN, MlA89). 

Hillsborough County charged that the limits were "in- 
creased by the DER in order to accommodate the concerns of 
the electrical power industry." 

The DEWS Assistant General Counsel Betsy Hewitt 
maintained that the DER "considered all the scientific evi- 
dence and came up with a rule that reasonably does what it is 
supposed to do-protect the health and welfare of the puh- 
lic--by preserving the status quo." 

Thecountyalsochargedthat,"Floridastatutesrequuethat 
the DER establish magnetic field standards to protect public 

6 

I IRPA Issues  sure Limlfs I 
The International Radiation Protection Association 

(IRPA) has published itslnterim Guidelines on Limits of 
Exposure to5OI6OHzElectricandMagnetic Fields. The 
guidelines, which were developed by IRPA's Intema- 
tional Non-Ionizing Radiation Committee (INIRC), 
specify public exposure limits for magnetic and electric 
fields of 0.1 mT (1,000 mG) and 5 kV/m, respectively. 

The interim occupational exposure limits for mag- 
netic fieldsandelectric fieldsare0.5 mT (5,000mG) and 
10 kV/m, respectively. 

The IRPA committee based its guidelines on "estab- 
lished or predicted effects of exposure to 5 0 B  Hz 
fields." With regard to the potential association with 
cancer, it noted that, 'Wot only is this association not 
proven, but present data do not provide any basis for 
health riskassessment useful for the developmentof ex- 
posure limits." 

The IRPAfTNIRC guidelines, together with explana- 
tory text, were firstpublishedin theMay/June 1989 issue 
of Microwave News. The complete IRPAfTNIRC state- 
ment appears in Health Physics. 58, pp.113-122, Janu- 
ary 1990. 

health and welfare," but, "By the DER's own admission, the 
magnetic field standards are not reasonably related to either 
goal." 

In addition, it challenged the limits specified for the 500 
kV Lake Tarpon-Kathleen line (see MWN. M/A89), arguing 
that although they are more sttingent than those set for other 
new 500 kV lines, they arestill higher than fie1ds"now occur- 
ring at theedgeofsimilar500 kVROWsthroughout thestate" 
--con- to the rule's status quo objective. The county 
fought against the yet-to-bebuilt Lake Tarpon line for four 
years before losing the certification battle last August 

Even if the rule is withdrawn, theLake Tarpon limits will 
remain ineffectbecause they were setby the sitingboard dur- 
ing the certification process, according to Oven. 

With regard to the economic issues, the county claimed 
that the DER's economic impact statement is inadequate be- 
cause it "fails to address thecost to the public and health care 
providers of exposing the population of this state to magnetic 
fields approximately I00 times more intense" than fields sus- 
pected of increasing the cancer risk. 

On this point, Ovensaid that,"Theeconomic impactissue 
should have been raised at the DER hearing a year ago." 

Last March, the county issued a challenge In the mle one 
day after its effective date (see MWN, WA89). The petition 
was withdrawn in April (see M W ,  WJ89). 

Hillsborough County, FL, v. Dept. of EnvironmentalReg- 
ulation, Case No.90-0001R. For more on the Florida stan- 
dards, see M W ,  J M 3 ,  JIA84, MIA86 and NP87. 
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NEW BOOKS 
Brief Reviews 

Robert 0. Becker, Cross Currents: The Perils of Electro- BertilR.R.PerssonandFreddy Stahlberg, Health and Safety 
pollution, The Promise of Eleetromedicine, Los Angeles, of Clinical NMR Examinations, Boca Raton, n: CRC 
CA: Jeremy P. Tarcher, Inc., 1990,336 pp., $19.95. Press, 1989,175 pp., $110.00. 
In this sequel to The Body Electric, Becker explores the two The Swedish authors have providcd the most complete dis- 
sides of elecmbiolocv: on the one hand. its aooIication in cussion of this subject now available-4ey cover s&tic,ELF 
nonaaditional healin&hniaues and, on iheo&& thecause and RF fields, as well as EM1 and site-planning issues. One 
for concern over the-pmlifer&on of radiation-emitting de- 
vices in the modern environment. 

Richard B. Borgens et al., Ekctric Fields in Vertebrate 
Repair, New York, NY: Alan R. Lis ,  Inc., 1989,334 pp., 
$69.50. 
Six well-referenced chapters provide an innoduction to the 
biology of endogenous and applied electrical fields and their 
role in regeneration and healing. The emphasis is on DC 
fields. The authors are with Purdue University. 

Paul Brodeur, Currents of Deatb: Power Lines, Computer 
Terminals and the Attempt To Cover Up Their Threat to 
Your Health, New York, NY: Simon & Schuster, 1989,333 
pp., $19.95. 
This is the book that everybody is writing and talking about 
Excerpts first appeared in The New Yorker last June. 

James C. L i ,  editor, Electromagnetic Interaction with 
Biological Systems, New Yo*, NY: Plenum Press, 1989, 
300 pp., $62.50. 
The 15 papers assembled by Lin, of the University of Illinois 
in Chicago, were fmt presented at the 1987 URSI meeting 
held in Isael. Of particular interest are contributions by Chi- 
na's Huai C h i g  and Biijie Shao on micmwave effects on 
reproduction,developmentand immunology and by Poland's 
Stanislaw Szmigielski on Polish and Soviet safety standards. 

Shuuo Mizushina, editor, Non-Invasive Temperature 
Measurement, New York, NY: Harwood Academic Pub- 
lishers. 1989,144 pp., $70.00. 
Four of the eight papers in this collection-from France, Ja- 
pan and the US.--deal with microwave radiometry. The use 
of ul!-rasound is also covered. 

Eberhard Neumann, Arthur E. Sowers and Carol A. Jordan, 
editors, Electroporation and Electrotusion in Cell Biol- 
ogy, New York, NY: Plenum Press, 1989,436 pp., $85.00. 
In the words of theeditors, this volume "covers basic, applied, 
and instrumentation aspects of e l ecmmt ion  and elecmfu- 
sion and presents discbssions of biological and biophysical 
model systems." Many of the 27 papers are fmm West Ger- 
many; two are from the U.S.S.R. 

chapter is devoted to safety standards. 

Cyril W. Smith and Simon Best, Electromagnetic Man: 
Health & Hazard in the ElectricalEnvironment, London, 
U.K.: J.M. Dent & Sons,Ltd., 1989,344 pp., £17.95, [Avail- 
able in the U.S. for $29.95 from: S t  Martin's Press, New 
York, NY, (212) 674-5151, ext. 661.1 
Smith, aphysicist at theuniversity of Salford, andBest,asci- 
ence ioumalist give acomurehensive overview of the health 
effeck of ~ M F s w i t h  a special emphasis on the role of ho- 
meopathic medicine (in, forexample,the treatmentof electri- 
cal allergies). Other topics covered include the military's use 
of NIER, the effects of chmnic EMF exposures and interna- 
tional safety standards. 

Gustav Freiherrvon Pohl, Earth Currents: Causative Fac- 
tor of Cancer and Other Diseases, StuUgart,F.R.G.: Frech- 
Verlag, 1987,159 pp., $14.00 (approximate). 
An exploration of Pohl's hypothesis that "negative electrical 
eanh currents" causecancer andavariety of other ailments in 
humans, animals and plants. Most of the book is devoted to 
case studies. It was f i t  published in German in 1932. 

Bary Wilson, Richard Stevens and Lany Anderson, editors, 
Extremely Low Frequency Electromagnetic Fields: The 
Question of Cancer, Columbus, OH: BaueUe Press, 1990, 
382 pp., $57.50. [Order from: (800) 451-3543.] 
The three editors, h m  the BattellePacific Norihwest Lab in 
Richland, WA, also wrote much of this timely book. For the 
rest, they enlisted some of the best-known names in the EMF 
community: Adey, Blackman, Gmh, Liboff and Tenforde. 
Other leading researchers-including Blask, Hammond and 
Reiter--also contributed chapters. 

MICROWAVE NEWS is published bimonthly ISSN 0275- 
6595 PO Box 1799, Grand Central Station, New York, NY 
10163. (212) 517-2800. FAX: (212) 734-0316. Editor and 
Publisher: Louis Slesin, PhD; Senior Editor: Jennifer Goren; 
Assistant Editor: Matthew Connelly; Contributing Editor: 
Mark A. Pinsky; Copy Editor: Jim Feldman . Subscriptions: 
$250.00 per year ($285.00 Cwada & Poreign, U.S. funds 
only): single mpiec $50.00 Copyright 6 1990 by Louis 
Siesin. Reproduction inany formis forbidden without written 
pamission. 
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ELF Gaussmeters and Dosimeters 

Company, 
Address, Contact 

Meter Name Prke Bandwidth Mln-Max/ Accuraqt SLzelWelght OptiondComments 
(other bands) No. of Scales (lnnbs) 

Model 4048 $650.00 0-12 kHz 0.1 G-20 kG/3 f 2.5%1 4~7~1.811 Allmodels are Hall Effect de- 
Model 9200 $1500.00 10 Hz-10 kHz 10mG-2OkG14 f 2.5%' 8.8x4.5xllB vices. All can measure DC 

F.W. BeN.Inc. 
6120 Hanging Moss Rd.. Orlando, FL 32807 
(407) 678-6900 Model 9500 $2.800.00 20 Hz-10 kHz lm~-300kG16 f 1%' 14x75~14/19 fields. All except the 4048 can 

Model 9903 $5.800.00 20 Hz-50 kHz 1 mG-3 MGP f 1 s t  18x7.5~16/36 output to an osciuoscope. c o n k  Steve Dakel 

Combinow AB', do Ergonomics, Inc. 
PO Box 964. Southampton, PA 18966 $6.700.00 5 Hz-1 kHz 0.1 mG-10 GI4 ci 2% 15.2~4.6~10 Data can be stored and 

16.6 uansferred to computer. (215) 357-5124; FAX 1215) 364-7582 
Contact: Frances George 

Electric Field Measuremenrs 
Box 326. W .  Stockbridge. MA 01266 
(413) 637-1929: FAX (4131 637-2826 

Model 116 
Model 116+ 
EMDEX-C 

S75.M) 60% 0.lmG-200014 f 3 %  
$250.00 60 Hz' 0.lmG-200014 *3% 

$2.000.00 4 0 4 6  Hz' 0.1 mG-25 GI4 f 3% 

1.5~1.5~210.4 116 sensor plugs into std. digital 
4.75x2.5x9R multimeter. l l6+  includes 

1.8~4.8~6511.3 multimeter. EMDEX stores data 
Waveform capture device.* conk t :  Dr. &n  end . 

ElecfficPmver Research Inrritufe (EPRIJ 
To be 40-800 Hz 0.35-150 mG/ ?c 5% 

detamined (not applicable) 
lx2x4/0.3 Fits in shirt pocket Requires 

separate readout unit 
W Box 10412. Palo Alto. CA 94303 
(4151 855-2581; FAX (415) 855-1069 
conkc ~ r .  Stan sussAsn 
Elecffo-Magmfics Design, Inc. 
9100 W .  Blmington Freeway, Bloomington, 
MN 55431. (612) 888-7473 
Contact: Roger Hastings 

2x4~711 Autoranging. LCD readout 
2x4~711 

$1.195.00 50160 Hz' 0.1 mG-20 G/5 f 5% 1.8x3.5x17R.8 Remote readour Signal output 
(with 8" dia- for dBldt measuremenu. VDT/ 

Holaday Indusffies, Inc. 
14825 Martin Dr.. Eden Prairie. MN 55344 
(612) 934-4920; FAX (612) 934-3604 
Contact: Burton Gran 

meter sensor) VLF version available. 

3x4x7B.9 LCD dimlav. E-field module Integrity Electronics and Research, Inc. 
558 Breckemidge St. Buffalo. NY 14222 
(716) 886-7283 
Contact: Tom Valone 

and 3-acces; pmbe available. 
IER-119 available for 50 Hz. 

MmIntyre Electronics Design Associates, Inc. 
11260 Roga Bamn Dr., Resm, VA 22090 
(703) 471-1445 
Contact: Barbara Vayda 

4x7.5xW0.9 Model with earth field neueal- 
ization available for $649.00. 



Company, Meter Name h l e e  BandwMth Mln-Max/ Acenracyt SIze/Welght OptlondComments 
Address, Contaet (other bands) No. d Scales (lnnbs) 

Monirw Industries 
6112 Fourmile Canyon. Boulder, CO 80302 
(303) 442-3773 
Contact: Ed Leeper 

$350.00 40 Hz-1 kHz 0.01 mG-2.5GI 
12 

2.1~3.1~7.81 Audio spaker. Mode1 42B-1 
1.8 with linear frequency rerponse 

available for $425.00. 

"Dosimeter" 
378101 

$1.650.00+ 60 Hz' 60 pG-4 GI 
(5-20 MHz) automatic 

6x3x1/0.5 Output to compter. Stores 18 
days of data. Model 378102 

Posibon Indumies. Inc. 
5101 Buchan St.. Montdal. Quebec H4P 2R9. 
Canada. (514) 345-2200: FAX (514) 731-8662 
Contact: Silvo Frank 

a/ailable for 50 Hz. 

Safe Comourin~ Co. Safe Meter $145.00 20 Hz-30 kHz 1 p0-23OmGi7 
(5-70 kHz) 

$175.00 5 Hz-1 kHz 0.1-200 mGl1 
(1-40 kHz) 

6x3x4D.7 Safe meter readings must be 
converted to mG with hand-held 

53x33x1.5/0.8 table. Both meters rent for 
$29.95/wk 

Professional 
Meter 

$89.95 10 Hz-1 H z  0.45-lO+mG/l 
(Rents for 

$40.00/wk) 

55x3x15/0.8 Specifies level in 1 of lOianges 
between 0.45 and 10 mG, or 

Schaefer Applied Technology 
200 Milton St., Unit 8R. Dedham, MA 02026 
(617) 320-9900. (800) 366-5500 
Contact: Jolm Schaefer 

greater than 10 mG. Model 
EM10 has large remote display. 

$1,700.W+ 60 Hz 0.1 1110-20 GD 
(25 Hz-10 kHz) 

Shoden C q .  
2-23, Ojima 1-chome. koto-ku. Tokyo 136. Japan 
(03) 637-7711: FAX (03) 637-7724 

6x4~213 50 Hz meter available. Outputs 
to oscilloscope and r e a d e r  are 
standard. 

c&tact: Massy ~ujiv& 

sydkoft@ 
Carl Gustafs V8g 4 S-217 01 Malmtl. Sweden 
(40) 25 58 996: FAX (40) 97 47 74 
Contaa: Bo Wiberg 

MFDM 
3DMEDM 

$1.850.00 50160 Hz 10 p3-20 GI5 
$9.5W.00 50160 Hz 10 pG-2 GI 

automatic 

16x12x5/2 150/180 Hz included. The 
24x17~8124 program can be made to suit 

different requirements. 

Walker Scientific, Inc. ELF-50 Field 
MoNIOI 
MP5D 

m e t e r  

6x3.3xl.SD.5 ELF-50 digital display available 
for $225.00. For MF-5D. probes 

2.8~8.5~9315 designed for specific applica- 
tions are available. FAX: (508) 856-9931' 

Contact: Joe Nowlan 

t Appmxlnate. B Acmmcy damrased as fresuency riscs. 
# h a  meas- dcaric fidds. * Underdevd~ent. Available later in 1990. 

2. Sold m&r lirmaehan Q1(1 1. The addmar in Sweden is: PO Box UM50. S-16120 Branma. Swedm. (08) 733-9310. 



HIGHLIGHTS 
PMFs and Pregnancy: Clues 
Emerge, Conflicts Persist 

Acoherent pictureof theeffects ofpulsedmagnetic fields 
(PMFs) on pregnancy continues to eluderesearchers, though 
somecluesontheinteraction arebeginning toemerge. Speci- 
fically, the timing of the exposure and the genetic makeup of 
the target species appear to be key variables. 

In his latest series of experimentsin which pregnant 
mice were exposed to a sawtooth 20- magnetic field with 
a peak field strength of 15 pT-Dr. Hakon Fr(l1en of the 
Swedish AgriculhualUniversity inuppsala found that delay- 
ing PMF exposwe until the ninth day after conception re- 
sulted in no harm to the embryos. This differs from his pre- 
vious findings, reported over the last few years, in which he 
consistenlly snw increases in fetal deaths and resorptions with 
early exposure (see M W .  JlA87 and Sl088). 

Lasr September, at aconferencc on video display terminal 
(VDV workand health, held in Monlreal, Canada, Friilen ex- 
plained that he continued to see ill effects when he started 
PMFexposureon thefust, secondor fithday of pregnancy- 
but not if he waited until the ninth day. 

This early pregnancy effect agrees with the results of ex- 
periments using chick embryos wried out by Dr. Alexander 
Martin of the University of Western Ontario inLondon, Can- 
ada, and by Dr. Jocelyne Leal of the Ram611 y Cajal Hospital 
inMadrid, Spain (seeMWN, N/D88). In arecent paper, Mar- 
tin reported that the fmt 24 hours of development were the 
critical period for the chick's susceptibility to PMFs. Expo- 
sure on the second day after fert.iliition caused no effect 

The second/thiud day of development for the chick is ap- 
proximately equivalent thccighWninthday forthe mouse, 
ManintoldMicrowaveNous. "Thecell processes in thcchick 
and the mouse are basically the same as far as cell pmliiera- 
tion and differentiation are concerned," he said At the No- 
vember Dcparimenl of Energy-Elccuic Power Research In- 
stitute WE-EPRI) review in Ponland,OR, Manin reported 
that60Hz sinusoidalfields did not increase the malformation 
rate among chick embryos. 

Alsoat the DOE-EPRI meeting, Murray Walshof Ontario 
Hydro reportcd that the mouse were l d y  unaf- 
fected by 20 kHz PMFs at 3.6 bT, 17 pT and 200 pT. There 
were no increases in malformations, resorptions, fetal deaths 
or any olhcrindices.The study was led by Dr. Michael Wilcy 
of theuniversity of Toronto and was sponsored by the Cana- 
dian utility and IBM. 

Essentially the same mouse study has now been carried 
out in three different labs in Sweden and Canada. Dr. Bern- 
hardTribukait of theKmlinskaInstitute in Stockholm,Swe 
den, was the fmt to report that weak U) kHz sawtooth fields 
are biologically active-he reported an increase in serious 
malformations (seeMWN, MIA86 and MfJ86). Each labora- 
tory used a different strain of mice, however, leading Fr(llen 
and Martin to hypothesize that genetics may be the reason for 

the variation in results. 
This view is supported by the results ofProject Henhouse, 

in which six different labs used the same protocol to test the 
effects of PMFs on chick embryos (see MWN, iWA88). The 
one lab which failed to find any effect used a dierent slrain 
of eggs from the others. 'The genetics of the egg could help 
explain the inconsistent results reported by several labs," 
Martin said at the Portland meeting. 

Sweden's Dr. Ingrid Nordenson of the University of 
UmeAandDr. KjeUHanssonMildoftheNationalIn~tuteof 
Occupational Health in UmeA have documented a nearly 
threefold increase in chramosomal aberrations in human am- 
niotic cells exposed to 30 pT sinusoidal 50 Hz magnetic 
fields. This result was highly significant (pc0.001). There 
wasalsoan increasefollowing exposureto 16pT20kHzsaw- 
mthPMFs, but this effectwas only significant at the p=0.06 
level. At last summer's Bioelectromagnetics Society meet- 
ing, they reported thatneither waveform affectedproteinsyn- 
thesis, but that the sawtooth PMF did affect DNA synthesis. 

EPA RF Survey in McFarland 
TheEnvimnmentalProtection Agency @PA) foundonly 

nanowatt levels of radiofrequency (RF) radiation in McFar- 
land, CA, the site of a well-publicizedchildhood cancer clus- 
ter (see MWN, JJ/F88, JIA88 and MlA89). 

The strongest fields, 3-19 nW/cm2, were associated with 
UHF television transmissions-levels "commonly found in 
most urban areas," accordmg to EPA. AM radio signals con- 
hbuted2-8 nW/cmz. Voice of America shortwave broadcasts 
I'm a facility in nearby Delano produced much lower lev- 
eIs0.2-1.3 nW/cm2. FM radio fields were 0.001-0.006 nW/ 
cm2. These data are consistent with informal measurements 
taken in 1988 (see MWN, SI088). 

The cause of the cluster remains unexplained. "Many of 
the avenues of investigation have been exhausted," Dr. Rick 
Kreutzer of the Epidemiological Studies and Surveillance 
Branch of the California Department of Health Services told 
Microwave News. He said the sucte previously had failed to 
uncover anything unexpected in the air, water or soil-the 
same now holds m e  for the RF envimnment 

The investigation is now focusing on determining the 
cancer rates-from 1980 to 198Gin  four counties in the 
region. Kreutzerexplainedthat iftheelevatedcancerratesare 
related to agricultural pesticides, then the whole area--not 
just McFarland-would probably be affected. Some prelimi- 
nary results are due in the spring. 

EPA's report, Radiofrequency Radiation Survey in the 
McFarland, CaliforniaArea (EPN52016-89jQ22,November 
1989), waspreparedby EdwinMantiply ofEPA'sLasVegas, 
NV, office and Norbert Hankin of EPA's Washington, DC, 
office. Copies are available from: Lynne Keeton, Office of 
Radiation Programs, EPA, PO Box 98517, Las Vegas, NV 
89193, (702) 798-2476. 
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FCC Sets Rules for Multiple 
RF Sources and "Hot Spots" 

The Federal Communications Commission (FCC) has 
. adopted fd regulations that exempt some low-level radio- 

frequency (RF) sources located among other more powerful 
sources from having to comply with its environmental regu- 
lations. The new rules were released on January 18 and will 
take effect on April 18. 

The FCC also provided guidelines for measuringRFUhot 
spots" to determine compliance with safety limits. 

The rules will have the most direct effect on low-power 
transmitters in antenna "farms" where the combiinedRF lev- 
els may exceed the 1982 American National Standards Insti- 
tute (ANSI) guidelines for human exposures. 

The FCC will now automatically exempt all sources 
which contribute 1% or less of the ANSI limits ftom conduc- 
ting environmental assessments. Low-power transmitters 
alsowillbeexcusedfrom measuresneededtocomply with the 
exposure standard. 

tion" and that, "in this case, the difference between 1% and 
5% appears to be significant." The FCC's Dr. Robert Cleve 
land told Microwave News that information provided by the 
Environmental Protection Agency showed that a 5% thresh- 
old is "too lenient and difficult to justify." 

In its new rules, the FCC also advises license holders on 
the properdistanceat whichtomeasun:"hotspots"causdby 
the reradiation of R F  fields from metal objects. Electing not 
to set f d  rules, the FCC suggests a guideline of 20 cm for 
the separation distance between a reradiating object and a 
meter's sensing device. But the commission adds that meas- 
urements at 10-20 cm are"acceptable," particularly in deter- 
mining partial-body exposures, while cautioning that meas- 
urements at less than 20 cm "can exaggerate and inaccurately 
reflect" whole-body exposures. The commission recom- 
mendsposting wamingsignsinaany areawherethczeisanin- 
dication of excessive fields" measured at 10-20 cm. 

Some observers are concerned that the commission is 
sending mixed signals on the hot spots issue. Dane Ericksen 
of Hammeu & Edison is disappointed that the FCC has adopt- 

HammeU & Edison, a SanFmcisco consultingengineer- ed "ambiguous wording on the minimum spacing." And Ric 
inn firm, petitioned the FCC to address these issues in 1987 Tell, a consultant based in Las Vegas, told Microwave News 

S1087). The commission responded with a pro- that, "It's appalling that the FCC has been wishy-washy in 
posed rule in September 1988 (see MWN, SB88). The final specifying the measurement distance." 
rule is essential& the same as the proposal. For more information, contact: Dr. Robert Cleveland, 

HammeU & Edisonhadrecommendeda5% Uueshold,but FCC, 1919 M St., NW, Washington, DC 20554, (202) 653- 
the FCC concluded that, "It is better to enon the side of cau- 8169. 

FROM THE FIELD 
Low-Level EMFs: Replies to the Royal Swedish Academy of Sciences 

Inow last issue, we oublished the concludinn sfolemew oftheRoyalSwedish Academy ofsciencer' workrhoo onInteractionMechanisms 
of Low-Level ~lecaoma~netic Fields (EMFs) in-Living ~ ~ s t k s - ~ ~ w n a n t  ~henomen8,heid inslockholm 25-27.1989. The sfaremet& 
which wacsenlrour bvDr. Benn~NordenoftheChrrlmers UniversiN dTechnoloev inGolebor~ ~ d D r .  CloesRamelofStockhoh Universh. - .  ". " .. . 
prompted the fol[owiig repi& 

Dear Sir: werdsienals actonionicmec~ms.onintramembranoUs~mtoins . ~~~ 

haparticipant i n h  w o r k s h o p . l m ~ l h a r t h e a c a d e m y  includ~gspec~c~~ewrpoteins~donsignalcouplingto aspec- 
would oublish rhir summarv without offerinn oariicioants the usual trum of inmtcellular enzvmes. EMFs interact with outward sienals v s  ~ ~' ~ * 
w u r h y  of reviewing its accuracy and scientific perspective or an ingapjunctionmechanismsmediatingintercdularmmmmication . . 
onoo&tv to reach & exmn co&ensus. and remlatinc! cell mowth. . . 

I was k t  made awark of this document in November 1989, 1&a,n&ed&atreedmmaybemvin thatall thatliesbe- 
throueh the courhvof the editorofMicrowaveNews. Mvimuiries tween widemioloav and cvclolnm resonance models "shows no 
of fo& other u.s.-&~ some Swedish-participants inhicie that clear o r ~ p r o d u c i ~ e  p& of results" because the document fails 
thev were unaware of the document's existence prior to its submis- to address the v w  existence of sipTlificant biwffects at athamal 
sion for publication. field eWsure lev.&, as well as their marked frequency and mpli- 

Thefollowinc! remarks reflect adeer,collegialdesire to mmmu- tude dependencies. These fmdings stmngly mint to long-ranpe. 
nicelecetainconcemsshared byolherpartici~u.BecaucSwed- nonlin& physical interactions L h  ato&~cievel, rather-than-to 
ishscienceholds aprwminont world positionin the fieldof biwlcc- chemical ieactions in the fabric of biomoleculcs. 
uomagnetics--as in so many other areas of scienc-it is of great This summary appears to hivialize ar a vast wasteland all re- 
importance lhnt a public statement from the workshop should ac- search except epidemiology and cyclotron resonance models.This 
cuiately reflect the-current state of knowledge. view contrasts with that of the U.S. Congressional Office of Tech- 

I respeclfuily plead that this statement is aneclectic selection of nology Assessment, which, in a June 1989 report, singled out cell 
virtuallv unrelated tonics. It fails to acknowledee that there is a hcdv membrane studies as of snecial sinnif~cance and characterized re- 
ofconn&tedce~ bioiogy on mechanisms ofin&ctions, painting ib search on biological effecL of power frequency EMFs as being, for 
the cell membrane as the locus of EMF activity. EMFeffects on in- the most pan "of very high quality." 
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FROM THE FIELD 
Norshould the epidemiological Gndings be dismissed as indicat- 

inc onlvUa slight overall increase in the relativc riskof canca." Re- 
c&t repons ofa tenfold increase in braincancer risks among caLain 
electronics workers CThomas, 1987) and a sevenfold higher risk of 
leukemia among telephone cable splicers (Matwoski, 1989) argue 
otherwise. 

It would seem inappropriate to single out the cyclotron reso- 
nance model as the pivotal theory capable of experimental evalu- 
ation. Low-frequency sensitivities have also been described in 
modela t h a t b r i d g e h  high-frequency coherent oscillations (milli- 
meter microwave) to low-frequency manifestations in L o b -  
Voltaramcdela (Ffihlich. 1975.1977); in similarbridgesbaween 
high- andlow-frequency oscillations in limit cycle behavior of cal- 
cium iom (Kanmarek, 1976); in local supexconductivity (Achi- 
mowicz et d.. 1977): in chaotic behavior of moledar  oscillations . . 
(Kaiser. 1964): and inmicrowave effects on d cell membrane en- 
m e  activitv urnsistent with mhaent oscillations at 10" Hz (Bli- 
n6w~ka et af, 1985). Lednev (1989) offers an exciting new visiaon 
cvclotron-like resonances in mdinatimt comwunds between cal- 
ciumions and proteins inthepresenceoffuedahdoscillating~~s. 

Is itnotintherealmof fantasy tommmend  that futureresearch 
focus onpossib1eeffects"on w&-ci~aractnizeds~stans at thelow- 
est possible levels of mmplexity'? This belies the challenging wi- 
dence that observed sensitivities to low-frequency EMFs are 
intrinsic to complex ordering of proteins and lipids in membrane 
sm~~hzres. . - -. . . 

Thounhsensitiveandevenpainful. some final questionsmay be 
r a i s e d . ~ ~ c e P m f e s ~ l s N & a n d ~ a m e l h a v e n o ~ ~ e n t ~ r d s  
of published bioelectromametic research and since many partici- 
p&ts wereexc~udedhm~e~arationof thesummary, wei&ey as- 
sistedinitsprepdonbyothen, andifso, by whom?Inviewof the 
intanstio& &porlance-attaching to the academy's mnclusions in 
a matter of such great public interest and scientific impmrance. is it - .  
not unusual to arrange publication in a newsletter that circulates 
within ananow segment of the scientific and engineering conmu- 
nities? 

We earnestly hope that the academy will offer a sorely-needed 
fonrm forcontinuine scrutinv of the evolvine science of bioelecho- 
magnetics. It was &he& a&vilege to lresesent our !indings in the 
greathaUs of the RoyalSwedish A c h y  ofSciences, founded250 
years ago, with its proud haditions of pioneering suppon in many 
areas of the physical and biological sciences. 

The workshoppapas, now in Pmfessor Ramel's hands forpub- 
lication. contain detailed annlyses and critical syntheses that may 
lead to a somewhat different emergent ovaview. 

Sincaely. 
W. Ross Adey. MD 

VA Medical Center, Loma Linda, CA 

Dear Sir: 
DurinctheRovalSwedish A c h v o f  Sciences' workshoa one 

d e  &;was &oted to a brisk di&ussion of mech&.tha! 
mieht account for the varietv of cellular and emdemioloeical resulls 
pr&ted by the speakers. MU& of this ~ ~ 1 & e d  am& the cycle- 
tronresunance ideas of Liboff andcoworkem. 

As thediscussion unfolded, led in llngepm by Herman Schwan. 
it became clear that if mechanisms of interaction muld not be de- 
vised to a~count for the many interesting and puzzling results pre- 
sented at the meeting. Lhen perhaps the results were of little interest 
or weremaybeevenspxious. AsIlistened. Ircalizedthattllephysi- 
cists were the stumbling blocks. They argued that results like o m  
didnot fit withthcureading of thelawsofphysics. Ourfidings were 

thereforenot mnsidered"rcal."It wasmy impressionthat thew con- 
clusions were based on a m c e i v e d  notion that the electric field 
is responsible for the c e l l ~ l a r c f f o c t s . ~ ~  one was much interested in 
urnsidering the possibility that the magnetic field muld in fact be 
causing th& hi-fly spedific and s&tically signifcant observa- 
tions. 

As a biologist, Idon't understand why biological effects suchas 
those observed inmy and Ann Hrndewn's laboratoly are received 
with such skc~ticism bv ohvsical scientists. When we owent these 
data&othabiologists,-keiarenot astounded,nordo&ey callnpn 
us to swearuo and down that wehave indeedstimulated an increase ~- ~- 

in rpccific hwsaipts. After all biologists who study responses to 
suess,suchas heatshock. scesimilar,butdiEfakindsofchanges. 
Yet when our fidings were presented at the workshop, the physi- 
cists andenaineersmected them with disbelief. In mnuasf the biol- 
ogishin~&o~~eremost~eptiv~~tely,iherewere 
onlv a handful present 

. ~ t  the eMi of the meeting I was one of six or seven people in- 
volvedinthepreparationofasummary statement Weallagreedthat 
nnderswdiG &e mechanism of EM% intaaction is imp&nt  and 
thatit will mmeasmoredataappemed. Itwasnever considered that, 
in the absence of a mechanism. what we had reported was a MIL- 

effect. 
It has become clear that the academy has shifted its position on 

its decision to puhlkh the d g s .  S w n  alter I ~ e d  home. 
I wasaskedhy h o f e s s o r ~ ~ e l m ~ v i d e t h e a c a d e m y  withamanu- 
script of my talk. I immediately did so with mnsiderable care and 
eff& I never heard h m  the &idemy again and my manuscript 
seans m be in limbo somewhere. 

At least some members of the academy appem to have changed 
their minds-witbut the courtesy of telling us. They have judged 
our scientific resauch and found us guilty of not being able to ex- 
plainourresults with amechanism that meets their approval. By im- 
olication our data are susvect or mav m t  wen be real. 

Pmf~sors  Ramel and~ord6n h&e selectively chosen unrepre- 
sentativeexamoles out of tlxeevav excitinn davs of ~~esentations. 
Ins0 doing, t h e ; h a v e ~ h e d h i g h l ; i n ~ e s & ~ l ~ b e c a u s e  they 
found the suggested models wanting. 

Sincerely, 
Reba Gwdman, PhD 

Columbia University Health Sciences, New York, NY 

Dear Sir: 

I havemixed feelines about the mnclusions reachedbv the Rov- 
al swedish  cade em^ oF~ciences following the May workshop. k 
aparticipant1 was moved by the abundant hospitality shown by the 
hosts, particularly Dr. Claes Ramel. I t  says worlds about Swedish 
science that I have never attended an M c a n  conference in this 
area-whether sponsored by BEMS. WE.  DOD or EPRI-that 
even came close to marchine this Stockholmmeetina. I had the feel- 
ing that at long last1 was a&nding ascientiFic meet&, andnot one 
of the dog-and-pow shows that we attend regularly in the U.S. - .  

~ev&elc~.d&iteitsexcellentplanning andquality.thcreare 
same disturbing aspects to what has happened since this meting: 

(a) Manuscripts were submitted by the participants with the under- 
standing that these would be formally published in eitherpumalor 
book form. To the best of mv knowledce. there has been tiulcor no 
mo~ementto&teto~ublish;he~roc&~s.~neho~esthatthis& 
lay has more to do with simple human inertia and that there are no 
hidden, amtraining forces at work-objectionsperhaps tothemn- 
tent of the various presentations. 
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