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

The finaldecision rcsts withthecity Council, whichisex- 
pected to takeup the issueearly in 1990,accordingtoClifford 
Marks, aseniorenvironmentalplanner with the SeattleOffice 
for Long-Range Plannimg, who has been instrumental in de- 
veloping the proposed standard. 

Two jurisdictions in neighbaing Oregon-the city of 
Portland and Multnomah County--have already adopted 2¤@ 
pW/cm21iits. Like Seattle, both originally considered more 
smingent standards: Multnomah County pmposed a 50 pW/ 
cm21imitbut backed off in the face of bmadcasteropposition 
(seeMWN, J/A82),mdPortlandadoptedm interimguideline 
of 100pW/cmZin 1980-thef firstpublic standard in theU.S. 
-beforeit succumbed to local pressureand adopted aperma- 
nent 200 pW/cm2standnrd ( s e e m ,  JIA85 and Sl087). 

The Seattle mayor's pmpsal-which is contained in a 
formal report dated August 30--'mcludes a provision that if 
the federal government promulgates an RF standard more 
stringent than 200 pW/cm2, Seattle will adopt hat limit. 

With regard to RF shocks and bums, the proposed stan- 
dard also pmvides that, "A source of [RFl energy shall not 
cause more than 50 [mAl of current to flow through the index 
fmger of aperson in contact with a metallic object in any lo- 
cation to which the general population has legal access." 

While many local broadcasters prefer the adoption of the 
American National Standards Institute's (ANSI) 1,000 pW/ 
cm2standard, some are willing to accept a200pW/cm21imit 
Forinstance,incomments submittedtothecity'splanningof- 
fice, Seattle'sKTZZTVnotedthat it would "not object to the 
adoption of the 2¤@ pW/cmzlevel," but it would opposeany- 
thing more stringent. 

In King County, Joanne and Monty Lennox, who live on 
Cougar Mountain overlooking Seattle, point out that the 
city's proposal allows peak levels-or hot spots-up to 20 
times the average levels."It's nota 2¤@pW/cmZstandard, but 
a 4,000 CtW/cmz standard," they told Microwave News. The 

UPDATES 
COMPATIBILITY & INTERFERENCE 

Computer EM1 .. .Ronald Standler of Pennsylvania State 
University in University Park advises computer users not to 
turn on household appliances using the same electrical circuit 
thatpowers theucomputers. Standlerbases hisadviceonase- 
riesof measurements of the transients on thesingle phase 120 
V electrical wiring in aresidence. He found that switching on 
a vacuum cleaner could produce a transient with a slope as 
large as 17 kV&wc. His results appearinIEEE Transactions 
on Electromagnetic Compatibility, 31, pp.170-176. May 
1989. (See also MWN, SD87.) 
Newsletter Reverts toR&B ... OwnershipoftheElectromag- 

BEMS Electronic Mail Network 
The Bioelectromagnetics Society (BEMS) is setting 

up an electronic mailnetwork-BEMNet-for its mem- 
bers and those of sister societies. 

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

After aonetime connection fee of $40 anda monthly 
fee of$15, costs, which are based on length of time on- 
line, vary from 26$lminute from 7am to 6pm (local time) 
to 7$/minute from 9pm to 7am. 

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

standard is a "joke," they said. 
The Lennoxes have counted 21 towers on Cougar Moun- 

tain, housing more than 120 antennas, including 10 FMradio 
transmitters.Asurvey by theEnvironmentalProtection Agen- 
cy found "spatially averaged" readings as high as 700 pW/ 
cmZin public spaces on the mountain, with hot spots rising to 
2,350 CiW/cm2 (see MWN, J/F86). 

King County, in which Seattle is located, has considered 
adopting a 200 pW/cm2 standard for the last few years, but a 
f i  decision still has not been reached. 

A final environmental impact study @IS) for the mayor's 
recommended policy was issued in September. Copies of 
both documents--Mayor's Recommended Telecommunica- 
fionsPolicy andRegulations and the final EIS-e available 
from: Clifford Marks, Office for Long-Range Planning, 600 
4th Ave., Room 200, Seattle, WA 98101, (206) 684-8056. 
Comments submitted in response to thedraft proposal areap- 
pended to the fi EIS. 

nefic News Report has reverted to Bob Goldblum of R&B 
Enterprises of West Conshohocken, PA, after Liberty Labs 
failed to meet apaymentdeadline. "We could not meet our fi- 
nancial obligations,"Liberty Labs' Mike Howard toldMicro- 
wave News from his office in Cedar Rapids, IA. 'When we 
could not get the necessary financing, Goldblum held us to 
ourletterof ageementandreclaimed thenewsletrer,"he said. 
Liberty Iwkover the bimonthly NewsReport less than a year 
ago (see MWN, J/F89). Goldblurn did not respond to our re- 
quest for commenk Liberty Labs will continue to issue other 
publications--see below. 

Lab & Consultants Directory .. .Liberty Labs has published 
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the 1989 EMC T e s t q b  & ConsultnnrsDirectory and plans to 
issue updates every 'other year. The directory details the ca- 
pabilities of and services provided by more than 150 labora- 
tories and consultant groups in the U.S., Canada, Europe, Is- 
rael and Japan. All sorts of reference dataare also provided- 
for instance, contacts for EMI regulations in some 40 coun- 
tries and information on FCC EMC rules. Acopy is available 
for $65.00, plus $4.00 shipping and handling in the U.S. and 
Canada ($9.00 in other countries), from: Liberty Express,PO 
Box 8268, Cedar Rapids, IA 52408, (319) 390-3646 or (800) 
728-7081. 

MEASUREMENT 

New from NIST ... Three researchers at NIST's Electromag- 
netic Fields Division inBoulder, CO, offer-in two new pub- 
licationssome theoretical and practical advice on using 
TEM cells. See G.H. Koepke, M.T. Ma and W.D. Bensema, 
Theory and Measurements of Radiated Emissions Using a 
TEMCeN,TechnicalNote(TN) 1326and"Implementationof 
an AutomatedSystem forMeasuringRadiatedEmissi0nsUs- 
ing a TEMCell," IEEE Transactionsonlnrtrumentation and 
Measurement.38, pp.473479, April 1989 .... EleanorLiving- 
ston and Robea Adair recommend test methods for checking 
the adequacy of commercially available power meters. See 
Perfonnonce Evaluation ofRadiofrequency, Microwave and 
Millimeter WmePowerMeters, TN 1310. The two technical 
notesareavailablefrom: Governmenthinting Office, Wash- 
ington, DC 20402. (TN1326Stock No.003-003-02932-7, 
$2.25; TN1310--Stock No.003-003-02931-9, $8.50.) Re- 
member that NIST is the new name for NBS. 

MEDICAL APPLICATIONS 

Biomagnetism ... Magnemardiograms (MCGs), magneto- 
encephalograms (MEGs), magnetopneumograms (MPGs) 
and, of course, SQUIDS are all tools in the fast-growing field 
of biomagnetism. At the 7th International Conference on 
Biomagnetism, August 14-18, at New York University 
(NYU) in New York City, approximately 200 papers were 
given on such varied topics as mapping of brain functions, 
ionic currents within developing chick eggs and the link be- 
tween brain waves and tinnitus (ringing in the ear),according 
to an oveniew in the September 8 issue of Science. The next 
international conference will be held in two years in West 
Germany, saidDr. Samuel W i m s o n  ofNYU's department 
ofphysics. who coordinated therecent meeting. The proceed- 
ings will be published by Plenum Press under the title Ad- 
vances in Biomagnefism and will be available in early 1990. 
... Biomagnetism was also featured in theJuly 28 issue of the 
Journal of the American Medical Association. In a recent 
study. NIH researchers applied high-current magnetic pulses 
to stimulate thenerves and brainin a young woman withmul- 
tiple sclerosis. They note that magnetic stimulation may be 
useful for "activating deep proximal nerves that are difficult 
to activate with elechic stimulation" and that it may be less 

8 

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

MEETINGS 

Bioelechicity Societyat FASEB ...T heIntmationalSociety 
for Bioelectricity (ISB) has been invited to participate at the 
74th Annual Meeting of the Feakration OfAmerican Societies 
for Experimental Biology (FASEB), to be held in Washing- 
ton, DC, April 1-5.1990. ISB thus joins four FASEB mem- 
b e r s t h e  American Physiological Society, the American 
Society for Pharmacology and Experimental Therapeutics. 
the American Association of Pathologists and the American 
Institute of Nutrition-in inviting papers for presentation at 
the meeting. Two other guest societiesthe Biomedical En- 
gineering Society and the Society for Experimental Biology 
and Medicinewill also participate. On April 3, ISB will 
sponsor a symposium of invited papers entitled EMFs and 
Biological Systems: An Overview, chaired by ISB VicePresi- 
dent Dr. Allan Frey of Randomline, Inc. in Huntingdon Val- 
ley, PA. A total of 11,000biologists are expected to attend the 
FASEB meeting to hear some 4,000papers. Formore infor- 
mation, contact: Dr. Andy Marino, President, ISB, Dept. of 
Orthopaedic Surgery, LSU Medical Cenkr, PO Box 33932, 
Shreveport, LA 71130, (318) 674-6180. 

Charge and Field EEects.,The proceedings of the June 
1989 International Symposium on Charge and Field Effects 
in Biosyslems will be published by Plenum Press in early 
1990, according to Dr. Steve CIeary of Virginia Common- 
wealth University 0, which hosted the conference. Pa- 
pers presented by a number of Soviet researchers prompted 
one scientist to comment to Microwave News that "EMF re- 
search in the U.S.S.R. is equivalent to the very best in the 
West." In addition to basic resenrch, Cleary noted that appli- 
cations such as biosensors, growth stimulation, electropora- 
tion and nm-thermal cellular effects of RFjMW radiation 
were discussed. For more information, contact: Dr. Steve 
Cleary, Medical College of Viginia, VCU, Box 551, 
Richmond, VA 23298, (804) 786-9821. 

OVENS 

Assorted Note %..In h'snew book, TheSmartKitchen, David 
Goldbeck features a special section on "Educated Microwave 
Gperation," whichincludesinstructionsforthesafeuseof mi- 
crowave ovens and a critique of manufacturers' manuals. 
Goldbeck argues that,'The lack of essential operating infor- 
mation has undoubtedly contributed to the [reported] bums, 
fms, oven damage, food poisoning and possible hazardous 
exposure to microwaves." Goldbeck is the editor of True 
Food, a quarterly newsletter which advocates "wholefwds 
for modem times." The Smart Kitchen is available for $15.95 
plus $2.00 shipping 6om: Ceres Press, PO Box 87, Wood- 
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stock, NY 12A98 .... ConrmerReportsrates micmwave/con- 
vectionovens inits September 1989 issueandincludesashort 
section on the safe useof a microwave oven .... In her October 
4 New York Times' column, microwave cooking specialist 
Barbara Kafka advises her readers to avoid letting plastic 
wrap touchf~duringmicrowavecookingtopreventthemi- 
gration of possibly toxic chemicalsat least until FDA staf- 
fers have completed their investigations ....FDA' s Ray Wal- 
chle has devised an extremely fast AC power intempter 
whichpermitsthe testingof amicrowaveoveu'sinterlockcir- 
cuiay while itoperates. AU.S. patent (NoA,825,330), based 
on Walchle's invention, has been assigned to FDA's Center 
for Devices and Radiological Health. For more information, 
contact Walchle at (301) 443-2536 .... And, after a five-year 
effort, Hershey Foods, well-lmown for their chocolate Kisses, 
will soon s m  marketing four types of microwave macaroni, 
according to the October 5 Wall Street Journal. 

PEOPLE 

Now that he has left EPA, Dr. Richard Phillips is working 
part-time for W/L Associates, based in Frederick, MD. He is 
reviewing DOE-funded projects and helping to assemble an 
international databaseonELFbioeffects studies fora number 
of WR. clients. Phillips plans to move to the Pacific North- 
west as soon as he can sell hi house in North Care 
l i  ... Laurie Geissinger has left Seattle City Light (SCL), 
where she was the coordinator of SCL's task face  on EMFs 
and health, LO join the city's water department as a water re- 
source plann er.... Edwin Bronaugh has resigned as the tech- 
nical director of Electro-Mehics to join the Electro-Mechan- 
ics Co. (EMCO) in Austin, TX. Bronaugh will continue to 
serve as a consultant to Electro-Metrics. 

STANDARDS 

CISPR and ANSI Actinns,.CISPR has recently published 
three amendments to its standards: (1) Organization, Rules 
andProcedures of the CISPR, Amendment 3,1989, CISPR 
10: 1981; (2) Limits and Methods of Measurement of Radio 
Interference Characteristics of HoureholdElectrical Appli- 
ances, Portable Tools and Similar Electrical Apparatus, 
Amendment 2, 1989, CISPR 14: 1985; and (3) Limits and 
MethodsofMeasurement ofRadioInterference Characteris- 
tics of Fluorescent Lumps and Luminaires. Amendment 1, 
1989, CISPR 15: 1985. Copies are available for $8.00 each 
from: Sales Department, ANSI, 1430 Broadway, New York, 
NY 10018 .... ANSI and Underwriters Laboratories have ap- 
proved a revision to a 1983 EMI standard. Electromagnelic 
1nterferenceFilters.ANSIRn 1283-1989 (revisionof ANSI/ 
UL 1283-1983). will be available soon from ANSI. 

TECHNOLOGY 
Sterilizing with Microwaves ... Two NIST researchers have 
comeu:, withanew way tosterilizemedicalanddental inshu- 

menu using gas plasmas generated in a conventional micro- 
wave oven. Drs. Waldemar de Rijk and John Tesk found that 
by heating clinical inshuments in a low-vacuum glass con- 
tainer inside a microwave oven, a low-pressure ionized gas is 
created which destroys microorganisms. The gas plasmaalso 
prevents arcing from metal objects, which could damage the 
oven's magnetronenergy source. "Wearespeculatingthatthe 
microorganisms are being killed by ion bombardment in the 
plasma, which 'denatures' or destroys their protein," de Rij% 
said. A key advantage of the microwave plasma procedure is 
that it only takes about 30 seconds, traditional sterilization 
processes-dry heat or steam pressure-can take up to two 
hours. In addition, repeatedapplications ofdry heat andsteam 
pressurecan damagerubbersealsandgasketsanddull thecnt- 
ling edges of some metal instruments. In the past, RF- 
generated gas plasmas havealsobeen used to destroy organic 
matter on mirror-smooth surfaces. For more information, 
contact Dr. Waldemar de Rijk, A143 Polymer Bldg., NIST, 
Gaithersburg, MD 20899, (301) 975-6803. 

MM Waves Market ...Military applications for millimeter 
@VIM) wavesystems willbeabilliondollarmarketin theU.S. 
by next year and a $1.8 billion market by 1995, according to 
a new report by Frost & Sullivan (F&S). Military programs 
using MM (30-300 GHz) technology include theMilstar sat- 
ellite, the multiple launch rocket system, the Maverick mis- 
sile and airborne radar systems. F&S estimates that theU.S. 
Air Force, the largest purchaser of MM technology, will 
spend $630 million in 1989, followed by the U.S. Army at 
$280 million. Copies of the market research study (No. 
A2149) are available for $2,600 each from: F&S, 106 Fulton 
St., New Yo*, NY 1M)38, (212) 233-1080. 

ETC... 
Saving the Ozone Layer with RF ...Dr. Alfred Wong of the 
University of California, Los Angela, believes he can stop 
the breakdown of the ozone layer caused by ch1omfluorocar- 
bons(CFCs) withradio waves.Ch1orineatomsdestroy strato- 
sphericozone, butchlorineionsdo not. According to theSep- 
tember 16New Scientist, Wong wants to beam up 100MW of 
power at 1.5 MHz togenerate electrons which will then com- 
bine to form unreactive chlorine ions. And there's more. 
Wong then wants to use RF signals modulated at the ion-cy- 
clotronfrequency to force thechlorineions tospiral down out 
of the atmosphere. 

HowNotTn Avoid Jet Lag ...T ravelers may beable toescape 
jet lag by shunning bright Gght in the mornkg prior to dep&- 
tureandby baskingin afternoon light followingarrival.In the 
~ e ~ t e m b e r  1989 ~ o n d e ' ~ a s t  ~raveler ,  two~&arduniversi- 
ty sleep researchers suggest wearing "ultradark" sunglasses 
--or preferably, welding goggles40 screen out the unwant- 
ed light. But they add a warning: a colleague who flew into 
London's Heathrow airport wearing the prescribed goggles 
was hauled in for questioning by airport security. 



ABSTRACTS 
ELF Fields and Power Lines 

Maria J. Auuua, LLSteady Magnetic Fields Mimic the Effect of 
Caffeine on Neurons," Brain Research, 489, pp.195-198,1989. 
~a,oftheUniversityofZaragozainSpain,foundthat1,160and 
2,600 gauss staticmagnetic fields inhibited or excitedisolated mol- 
lusc neurons by mechanisms which appear to be calcium ion de- 
pendent. 

CarlF. Blackmanet al.,'MMultlplePower-Density Windowsand 
Their Possible Origin," Bwekcbomugnefirs, 10, pp.115-128, 
1989. 
In this. thelatestuamon theircalcimioneffluxsNdies.Blackman 
and~~workers n i  EPA raise the possibility that the effect may occur 
at lcvcls even lower than have already b e e n o b m e d  They specu- 
late that the extremelv sensitivenami of thecalciumion~he&me- 
non "could account ior the major discrepancy between h e  energy 
presentinrheeflcctive[EMF]mdthccnugy rcquuedtoproduccrhe 
bbsewed biochemical changes." 

M.A. Chilbert et at.. "Fibrillation Induced a t  Power Line Cur- 
r i n t ~ e v e l s : ' ~ ~ ~ ~  ~ranssnrionson ~ inmedicd~ng ince r in~ ,  36, 
pp.864-869, August 1989. 
This team from theMedical College of Wisconsin and the VA Hos- 
pital in Milwaukee induced ventricular fibrillation in hogs using 
high current (1-50 A) for short periods of Ume (16 msec to 3 m). 

G. d9Ambrmio et al., LLCbromosomal Aberrations in Bovine 
Lvmphocvtes Emosed to 50 Hz Electric Current.%" Journul of 
~ b e k c t r L i t ~ ,  7, pp239-245, 1988-89. 
A significant increase in chrmnosomal abaTations in lymphocytes 
exposedfm45 hours to elechiccunents of 1 mA/cmzwas observed, 
butnotinthoseexposed to 0.1 mA/d.TheItalianresearchen con- 
clude that elechic fields may act directly on the chromosome 
smctltre. 

Lawrence J. Dlugoaet a1,"Amblent 60HzMagnetic FiuxDen- 
siw in an Urban Ne&hborhocd:' Bwe~rbom~neI ic s .  10, pp. - . . - -  
187-196,1989. 
A s w e y  of aBuffalo, NY. neighborhod indicates that "powerline 
magnetic field levels at urban residences can be reliably character- 
ized on a onetime site inspection using a hand-held magnetic field 
meter and asimple wiring classification system."% suppo* the 
findings of We&eimu-Leeper.Tomeniw and Savie, the research- 
ers conclude. They afso observe that the magnetic fields on urban 
sidewalks and street corners indicate that "substantial exposures 
during childhocdmay occur outside the house." 

SohelrM. El Nahasand Hnnaa A.Omby,"Micrnnuciei Forma- 
Uon lo Somatic Cells of Mice Emosed to 50 HzElectric Fields." 

Mice were expos410 50 Hzelectric fields at lW, 170,220 or 290 
kV/m for 24 hours. The Cairn. Egypt-based researchers found that 
at 170-290 kVIm, there was asignificant, dosedependent increase 
in the number of micronucleated polychromadc aythmcytes. The 
researchexs point out that "positive results of the mimnucleus test 
siend clastoeenic and/or snindle toxicitv effects. Since most car- 
ciogenic 0~21s are ciastoge~. a posiu;e clastogenic cffect of an 
ELF electric Gcldra~sesscrious concern about thepotential advenc 
effect associated with non-ionizing radiation." 

Robert J. Fitnlmmom et al., "Frequency Dependence of In- 
creased Cell PmlUeration, in Virm, in Exposures to a Low- 

Amplitude, Low-Frequency Electric Field: Evidence for De- 
pendence onlncreased ~ i l b ~ e n  Activity Released into Culture 
Medium,"lournalofCeUu~rPhysiolOgy,13Y, pp58&591,1989. 
This study on cell proliferation and mitogen activity provides ncw 
supponfor aFrequencydcpendcnlelfecL whichpeak; at 16Hz.The 
aurhors, among &em Ross Adey, are from Lorna Linda University. 
C h  and the neighboring VA Hospital. 

E. GubCran et al., "Disability, Mortality, and Incidence of Can- 
cer Among Geneva Painters and Electricians: A Historical 
Prasoective Studv." Brirish lournnl of lndrrslriol Medicine. 46. . , . . pp.lii-~, ~ a n n a r ~  1989. 
This Swiss e~idemioloeical sNdv found no sienificant excess 
among electri&ns for afi can- & for any type $cancer; overall 
mortality was similar to what was exwted. The researchers note, 
however. thatthestatisticalmwerto detect leukemiaandbraincan- 
carisks~rrs"~ow."~hcjob~ate~or~"c~cctricim"inciudcde~ccnic- 
ity installers and repairmen. telephone installers. linemen and cable 
iiinters andcarel&tricians. Geievaoainters. on theotherhand. had 
&iticant increases in ovaallrno&ty, c&cermortality and'&- 
cer incidence. 

M. Hnltengren and G. RosCn, Health Effects of Work in fhe 
Pmducrion ~d DiFbaulion of E&cmmci@, Pert 5: Esposun lo 
Che~alFacfors,InvestigaUonReport1988: 22;29pp,Nation- 
a1 Board of Occnpatlonal Safety and Health, Soina, Sweden (in 
Swedish). 
This is part of alargn smdy of healthhSWlds among wo~kminthc 
electrical power production and distribution industries. The aulhors 
foundthai nexttoasbestos, themostsi@icant chemicalexposures 
are to solvents--these can be above the threshold limit values 
OzVs). 

Jukka JuutiIainen, Health Effecfs of Low Frequency Magnetic 
Fields: Eqrrimmfs with Chick Embryos and Meusuremenfs in 
the Environment. Academic Dkrta t ion.  59 PP., 1989. . .. ~ 

Thispapabackvolume includes Juutilainen'sdxtoral thesis andsix 
of his published papers on ELF fields (see, for example, MWN. MI 
186 and S D 8 8 ) .  A verv limited number of cnuics are available from 
Juulilainen at ;he ~epartment of ~nvinmmkntal Sciences. Univer- 
sity of Kuopio, PO Box 6, SF-70211, Kuopio. Finland. 

Leslie Lamarre, "TLWorkstation: Expert Assistance In Line 
Design," EPRI Journal, pp32-39, JulylAugust 1989. 
An overview of the EPRI software program that can help engineers 
design transmission lines: the program can calculate EMFs. radio 
noise and voltage interference, among other tasks. 

Robert E. Meyer,Tim E. Aldrichand Clay E. Easterly,"Effects 
of Noise and ElectromwneUc Fields on Reproductive Out- 
comes:' Environmenful kedfh  ~ers~ectiver,-81, pp.193-200, 
May 1989. 
This review of the published data includes discussions of biological 
mechanisms, exposure assessment and epidemiological research 
The authors consider the suspectedrisks to be"quite low" and to be 
confounded by chanical expsures such as smoking. 

Robert G.Olsen and Mingde Wn,"A WidebandModeI for Elec- 
tromacnetk Interference from Corona on Electric Power 
~ i n e s j  ~ a d i o  Science, 24, pp.340-350, MayIJune 1989. 
This new model from WnshinetonStatcUnivexsitvinPullmanis the 
first to agree with expahe& data on the frq'uency range 2-30 
MHz. according to theauthors.Thispaperisfor~emarheniaticaUv- 

- - 
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Michael A. Perslncer."Increased Geomacnetic Activitv and the 
occurrence of Be;a;ement ~allucinntio~s:  Evidence ior ~ e l a -  
tonin-Mediated Mlcmselwrinc In the Tem~ora l  Lobe?" Neu- 
roscience Lelfers, 88, pp.271-2?4, 1988. 
These results. accordine to Persinzer of Lamentian Universitv in 
Sudbury. Canadu, "suggcst thal bereavement apparitions are sim- 
ation-spific hnllucinations evoked by microseizures within scnsi- 
tized tekwrallobestruclures: the o&enceof thesemicroseizures 
might beiacilitatcd by suppr&sioninmelatoninlevelsthalcouldac- 
compmy sudden increases in gmmagnetic aclivity." 

H. Peter Rodemann, Klaus Bayreulberand Gerhard Pfleiderer, 
"The Differentiatloo of Normal and Transformed Human Fl- 
bmhlasts in Viho Is Influenced by Eleclromagnetic Fields," 
Experimental CeNResecuch, 182, pp.610-621,1989. 
These Smugart, F.R.G., researchem conclude that"the exposure of 
normal human skin andlung fibroblasts in vitro to sinusoidal EMFs 
[20 Hz, 6 mT] induces the differentiation of mitotic to ineversibly 
postmitotic fibroblasts. The arising postmitotic fihmblasts are sig- 
nificantly more active with regard to total protein and collagen syn- 
thesis than the corresponding mitotic fibroblast populations." 

MartinRosenthaland Giinter Obe,"Effectsof50lIz [EMFslon 
Proliferation and un Chromosomal Alterations In Human Pe- 
ripheral Lymphocytes [HPLsl Untreated or  Pretreated with 
Chemical Mutagens:' Mulolion Research, 210, pp.329-335, - . . 
1989. 
The EMFs did not alter the spontaneous frequencies of sister- 
chromatid exchanees (SCEsl and of chromosomal aberrations in 
cultured HPLs, burdid iead tdan enhnncement of cell cycleprogrcs- 
sion. When thecells were grctrcatcd withchemical mutagens.EMFr 
led to "significantly higher frequencies of SCEs." The authors 
caution that more studies arcneeded before fm~ conclusions can be 
dram about the eifects of EMFs. 

Koichi Sbimiw, Hldeto Endo and Goro Matsumoto, "Funda- 
mentalstudy on MeasurementofELFElec~icFieldsat Biologi- 
cal Body Sur1aces:'IEEE Tmnsnctions on Insfrumenlnfion nnd 
Measurement, 37, pp.779-784, June 1989. 
Three new techniques for accurately mearming clecvic fields on 
biological surfaccs--especially under power lincs-am derailed. 

M.A. Stuchly andD.W.Leeuyer,"EwposuretoElech.omagnetic 
Fields In Arc Welding," Health Physics, 56, pp297-302, March 
1989. 
Most arc welders use 50 or 60 Hz currents to produce a plasma arc. 
Users of some of these devices can be exposed to "relatively high 
maenetic fields". thev cnrail "hieh occuontional exwsures." ac- - .  
co;ding to this survey by the ~a&dian ~ w e a u  of dadintion and 
Medical Devices.Theelectric field is gencrnlly less h 5 0  Vlm. An 
opaator's magnetic field exposure ranges from a few pT to hun- 
drcds of pT. The welders also produce transient RF fields. which 
were not measwed in this study. 

T.S. Tenforde, "Applications, Dosimetrg and Biological Inter- 
actions of Static and Time-Vawinc Macnetic Flelds:' ZCRU - -  D 

News, 1189, pp.17-20, Jnne 1989. 
Battelle's Tenforde briefly reviews the bioeffects of NMRI EMFs 
nndtheELF-cancerliterature.Heclassifies theSavieepi&miologi- 
cal study asone which shows"no dcarre1ationship"benueen child- 
hoad cancer incidence and 60 Hzmagnetic fields. Until now. ICRU 
News was published on an irregular schedule; it wsl now be issued 
twice a year. 

Nancy Wertheimer and Ed Leeper, and Richard K. Severson et 
al.;"Letters to Ule Editor, Re: <Acute Nonlymphocytic Leuke- 
mia IANLL] and Residential Exposure to Power Frequency 
Magnetic Fields,' " American Journal of Epidemiology, 130, 
pp.422-427,1989. 
Weriheima and Leeper argue that taking into account magnetic 
fields from electrically-heated beds affects the results of the New 
York State-moosored adult ANLL smdy (see hflVN. Ml188). The 
Baaelk team responds. 

JonathanR. Wolpawetal,"ChronicExpnsnreofPrhnates to60 
Hz Electric and Magnetic Nelds: I. Exposure System and Mea- 
snrementsofGenerslHealthandPerformance;II.Neurochemi- 
calEffects; ~.NeumphyddogieEffects:'Biocbcbomgn&s, 
10, pp277-319,1989. 
This research sponsored by the New York Power Lines Projecf, 
shows that EMFs can affect the balance of n e u m ~ t t e r m e t a b -  
olitos in the cerebntl spinal fluid of monkeys (see MWN, ND85). 
Some scientists suggest that !itis work may explain observed in- 
creases in suicide and depression. (Sec also MWN, M088.) 

John E. Zaputasky, ELF Communications Sysfcm Ecological 
Monitoring Program: Summaty of 1987 Progress, Technical 
Report E06595-3, Chicago, IL: IIT Resesrch Institute, 78 pp., 
April 1989. 
The most recent fmdings from the ongoing program to defermine if 
the U.S. Navy's ELF submarine communications system is having 
effects on the local emlogy in Michigan and in Wisconsin. The re- 
port is available from NTIS, Springfield VA 22161. 

Pulsed Electromagnetic Fields ( P E W  
A. Cmrarizza et al.,"ELF PEMFslIncrease Interleokin-2 (IL- 
2) Utlllzation and 1L-2 Receptor Expression In Mltogen-Sthnu. 
lated Human Lymphocytes from Old Subjects," Fcbs Lcllers, 
248, pp.141-144, May 1989; "ELF PEMFsl Increase Cell Pro- 
UferationinLymphocytesfromYoungandA~edSuh~ee~"Bio- 
chemical a n d - ~ i & h ~ ~ i c a l  Reseorch ~omm&icatioh, 160, pp. 
692-698,April28,1989; and"DNA RepdrAfter Gamma Irradi- 
ation inLvrnnhocvtesExnosed toLow-Frmueocv PEMFs."Rn- 

~ ~ 

In the fust two experiments, these Italian researchers found that 
PEMFs could affect lymphocyte proliferation. In the third experi 
ment. hey found that PEMFs do not "dTect DNA repair mecha- 
nisms." & all three exneriments. thev used PEMFs &th a onlse 
duration of 2 msec and ~pulser&titi~;nrateof50 H E . T ~ ~  pek in- 
tensity of thema~netic fields was2.5 mT, with a timerateofchange 

W. De Loecker, P.H. Delport and N. Cheng, "Effects of Pulsed 
Elec~omagneUcFIeldson Rat SkinMetaholism,"Bwchimica el 
Bwphysica Acfo, 982, pp3-14,1989. 
In this effort to understand the mechanism of PEMF interactions, 
these Belrrianresearchers found that the fields affectpmrein bynthe- 
sis through changes in lnuupart at the cellular membrane &d that 
these changes can be mimicked by varying the composition of the 
electrolytes in the incubation medium. 

J. Leal et al.. "Embrvonic Develoument and Weak Chanees of 
the ~eoma&etlc~leid,"~ournaI~Bioekclrie~, 7,pp.14i-153, 
1988-89. 
Leal and coworkers in Madrid Spain, found that the biological re- 
sponse of chick embryos to PEMFs was "linearly related to slight 
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A ESTRAGTS 
changes in the values of the horizontal component of the geomag- 
neticfield, especially duringthegasrmlationphaseofrhedeveloping 
organisms." The venical wmponent of the earth's field was not a 
factor.lheteamnotesthattheirfmdingscouIdexplain why different 
laboratoriesgetdiffcrentredts. (SeenlsoMWN, JF87 andMIA88.) 

B.1;. Sisken et al., "Stimulation of Rat Sciatic Nerve Regenera- 
tion with Pulsed Electromagnetic Fields:' Brain Research, 485, 

PEMF treatment proved effective in facilitating theregenaation of 
the nave.Interestinslv. ueament ofthe animalurior to i n i w  also 
apptared to be cffecYvi: 'IXS experiment shoGs that PEMFS can 
affect the intact animal and isnot solely effective a h a  the infliction 
of an iniurv. Furthermore this demonstrates that PEMFs can affect 
regene&tionindirectly, possibly by stimul~ggrowthproccsses in 
general." Sisken is at the U~vCmity of Kentucky in Lexington 

RF/MW Radiation 
P.D.C. Brown-Woodman et al., "Evaluation of Reprcductive 
Function of Female Rats Exposed to Radiofrequency Fields 
(27.12 MHz) Near a Shortwave Diathermy Device:' Heallh 
Physics, 54 pp.521-525, Aprll1989. 
Female rats exposed to 27.12 MHz RF radiation prior m mating 
showed s i m  of reduced fatiliw. although mnnenitd malforma- 
tions insukqucntprogeny were~otobs~ed.Thcauthon, who are 
at the CumbalandCoUegc ofHealth Sciences inLidcnmbe. Ausoa- 
lie. warn that rheirresults indicate that femaleomtorsofdiathermy 
unils-particularly physiotherapists-may c~perienccrcduced fer- 
tility if they remain close m the mnsolcs for prolonged periods of 
time. 
Jin-Yuan Chen and Om P. Gandhl,"RFCurrentsInduced in an 
Anatomlcaily-Based Model u l a  ~ u m a n  for Plane-Wave Expo- 
sures (20-100 MHz)," Health Physics, 57, pp.89-98, July 1989. 
This is the latest in a series of papers by Candhi's gmup at the UN- 
v&ty of Urah which arc forcing a reevaluation of RF i8ealrh risks 
andexposurcsrandards (xcMWN. JIA85 and JlA86). Using amm- 
puter model. theresearchen found that RFcwcnts of 600-800mA 
can be induced"overmuchof the body"forE-polarized fieldsonthe 
order of those suggested by the 1982 ANSI safely guidelines. 

Robert F. Cleveland. Jr, and T. Wbit Athev."Soeciflc Absoro- 
tlon ~ a t e ( ~ ~ ~ ) i n ~ & e i s o f t h e ~ u m a n ~ e ; d  Eiposedtollanh- 
Held UHF Portable Radios:' Bwekclrom~ndics. 10. nu.173- - . . .. 
186,1989. 
Usinr: models of the human head comwsed of materials that simu- 
late t;bne, muscle and eye tissue, ~lcveland, ofthe FCC, and Athey. 
of the FDA, calculated SARs induced by hand-held unnscciven 
transmittinr: in the 800 MHz band.Theirresults indicate hat-in ad- 
ditiontopokrand ~equencyAetwosignif icantf~lars affecting 
the magnitude anddisuibution of SARs are "radio and wtennaposi- 
tion relative to the head" and the "IYPC of antennaused and location . . 
of its feed-poin~" 

Andrew Cutz,L%KectsofMIcrowaveRadIation on tl?eEye:The 
Occupatfonal Health Perspective:' Lens m d  Eye Toxicity Re- 
search, 4 pp.379-386,1989. 
Cue, of the Canadian Cenve for Occupational Health and Safety. 
presents an overview of both thermal and non-lhermal effects of 
MW exposures on the eyes. He notes that the effect of "long-tam, 
low-intensity MW exposure on the human lens is poorly under- 
srwd"Thisreview, which is part of theproceedings of tbe IsrCon- 
gressoflhe~n[emnrio~IS(7~ie~ of0cuk.u Toxicology, includes 23 

V.Delpi~o,~'ASurvey ofShortwaveandMicrowaveDlathermy 
Devices,"Radintion Protechn in Ausb-nlk, 6, pp.115-117, Octo- 
her 1988. 
Delpizzo's survey indicates an absence oFMW. as  opposed to SW, 
diathermy uni-which wnfonns to the prevailing view among 
~hvsiothcra~ists that MW devices an: wtentiallv more hazardous . . 
and lcss c f fhve .  Henotes that very fch doctun;se dialhcrmy: "It 
is doubtful that [they] have adequalc undentandingoflhepropenics, 
effectsandhazardsofSW andMW radiation." Anumber ofusnsre- 
p o d  "adverse effects." For the most part, the injuries were minor 
and reversible. 

Christopher J. Gordon, "Effect of Radiofrequency Radiation 
Emmure on Thermoreeulation." IS1 AAUns of Science: Plants 
on i~n ima l s ,  I ,  pp.245-20, 1981j. 
Inthis~wer.  Gordon considers onlv the wtential rhermaleffects of . . RF radiation exposures. He propo&s if the results of catain 
studics of experimental animals can be cxoapolated to humnns, the 
SAR forhvardous thermaleffects may bemuch lower lhm the rec- 
ommended standard of 0.4 WKg. Gordon points out that the data 
baseontheU~morcgulatory effectsofRFr;ldiauonappears to be in- 
sufficient to develop totally safe exposure guidelines for the general 
populationand he calls for further research. (See alsohfWN. llA87.) 

Kenneth Joyuer, "Pmible Adverse Thermal Rsponses in 
Operators of Radiofrequency Dielectrle Heaters" Radintion 
~mtection in Australia, 6, pp.i07-114, October 1988 
Using acomputermodel. Joyner found that opaators of unshieldcd 
industrial RE eaui~ment who are exwsed to wholebodv SARs of 4 . . 
WKg may experience increases incore blood temperatures of more 
thm 2'C whenthcair lcmpaatun! is greata lhan 30°C. as well msig- 
~ ~ c m t l v  incrcasut cardiac ou~mts. Thcsc effects could be dctri- 
mental pregnancy outcomes. foyncr nlso reviews some data from 
one factory using RF machines. He observes that "there is circum- 
stantial evidence to support the premise that prepant women or 
womenof childbearing age who operate industrial RF (10-50MHz) 
devices may be at risk if those devices emit excessive leakage 
radiation" 

uation of P ~ a d i u f r e ~ u i n c ~  Protective Suit and ~ lec t r i ca l l~  
.Conductive Fahricr" IEEE Tmnsactions on EkcIroma~nclic 
Compofibility, 31, pi.129-137, May 1989. 

" 

The authors. who are with Tefemm Australia Research Labs. de- 
scribe meas"rements of the shielding effectiveness of apotective 
suit in the frequency range 200 kHz to 4 GH7.-1he suit was orig- 
indv  desicned m cuard acainst 5016Ll Hz fields.Thev found that the 
suit causza  r e s o k t  enikcemenr in thc head of & model at 3 5  
CHz and that it provided no attmuation for magnetic ficldr at fre- 
qucncics below appoximalcly 4 MHz. (For othcrrcparu on prom- 
tive suits, see MWN. D81 and ND87.) 

CUKord L. Mltchellet al.,"RsultsofaUnlted Slates and Sovlet 
Union Joint Project on Nervous System Effects of Microwave 
~adiatlon,"~nv&nmenlnl~e~h~e~cctives, 81, pp301-209, 
May 1989. 
Reported here are the fmdings of duplicate cxpximents conducted 
at the same rime at NIEHS in the U.S. an&by Dr. Mikhael 
Shandnla's g r o u p a t  the Marzeev Rcscarch Institute of Ccncral 
andcommunal HcalthinKiev. U.S.S.R.(sceMWN.l/A82andS83). 
In both studics. male rats wcrc cxpaed 16 10 mW/ml 2.45 CH7. 
MWs for seven hours. Behavioral, biochemical and elechophysiol- 
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ogical measurements were made during or immediately &er expo- 
sure. Some of the effects observed in one study differed from those 
observed in the other study. 

J. Toler et al., "Long-Term Study 01435 MHz Radiolrequency 
Radiation on Blood-Borne End Polnlsln Cannulated Rats, Part 
I: Engineering Cueslderations; Part II: Methods, Resulls and 
Summary," lournol of Microwave Power and EIeclromognrtic 
Energy, 23, pp35-104and pp.105-l36,1988. 
Toler and colleagues at the Georgia Institute of Technology and at 
Emory University, both in Atlanta, exposed 100 adult malerats to a 
1 mW/d pulsed 435 MHz field (1 p e c  pulse width 1 kHz pulse 
repetition rate) for 22 hours a day, seven days a week over six 
monthsthe wholebodv SAR varied from 0.04 to 0.4 WKa. with 
am-0103-0.35 W K ~ .  Alargenumberofhormonal. hcmaiologi- 
calandcardiovascularendpoints weremonitored The authors wn- 
clude that. "Chronicex~sure to the low-lcvel oulsed field resulted 

Physics, 57, pp.79-88, July 1989. 
ThisgroupfromtheFinnishCenneforRadiationandNuclearSafety 
in Helsinki measured the ELFand VLF fields from Amstrad, Digital 
VT.IBM ATendSaloraVDTs.TheELFfieIds weregeaterthan the 
VLF emissions: at 30 cm, the Amstrad had a field of 7.2 mG (0.72 
pT) andiheIBM wlor monitor had a field of 5 3  mG. TheIBM unit 
had the highest VLF field-Id mG. (All are m s  values.) The au- 
thors note that the fields decrease by a factor of 25-3.5 at 50 cm, 
which they call "a more realistic distance when mnsidering actual 
working conditions." 

J.G. Llaurado, "Spontaneous Abortion and Visual Display Ter- 
mlnnls (VDTs)," Commentary, Zntemational J o u r ~ l  of Bio- 
mdicnICompUnirg, 24, pp.73-78,1989. 
Areview of the latest developments in lhe VDT-pregnancy effeus 
debate. 

inno adverseeffects onanimal health, as meas& by the spectnun 
of blwd-borne end points." and that there was no evidence that the General Interest 
RFenvimment isa'asouru: of subtle envimnmental stress."These E.C. Field, Jr.. et al., "An Aemstat-Supported ELFIVLFTransmit- 
results are consistent with those from Dr. Bill Guy's lab at the Uni- ter,"Radio Science, 24, pp.235-246, Mmh/April1989. 
vasityofWashingtoninSeattlo.LikeGuy's study.To1a's was sup- 
ported by the U.S. Air Force. Toler has now begun a new study to KaichiMaedaand JosephM. Grebowsky, "VLFEmissionBursts in 
investigate the possible RF-cancer link raised by Guy's study (see the Terrestrial and Venusian Nightside Troughs." Nature, 341, 
MWN, JIA84 and Mr85). pp.219-221. September21. 1989. 

VDTs Walter Olson. 'The Case Against Expnt Wimesses," Fortune, 
pp.133-138. September25.1989. 

Kari Jokela, Juha Aaltonen and ArI Lukkarinen, 'Weasure- 
menlsofElectromagne~cEmissionsfromVidwDisplay Termi- Howard Rasmussen. 'The Cycting of Calcium as an Intracellular 
nals a t  the Frequency Range from 30 Hz to 1 MHz," H e d h  Mcssenger."SciemificAmericm,261, pp.66-73, October 1989. 

Letters to the Editor 
To the Editor: 15-30 mG limit for ELF mametic fields but rather was what 

I would l i e  to add a note to the ongoing discussion of 60 
cycle magnetic fields present around hou&hold equipment 
The small(six-inch)personal fans, which arecommonly used 
ondesks orbedside stands, project considerable AC magnetic 
fields. These magnetic fields range fmm several gauss at the 
fan motor housiny! to several milligauss at distances of two to 
three feet away from the fan. MY ion was using one of these 
fans on his bedside stand, and I measured an nns 60 cycle 
magnetic fieldof5 mG on hispillow. Themeasurement. were 
made with an rms milli-gaussmeter manufactured by my 
company. 

Dr. Roger Hastings 
Elecho-Magnetics Design, Inc. 
BumsviUe, MN 
September 5.1989 

To the Editor: 
With regard to your article on "Australians Take Cancer 

Risks Seriously" [see MWN, M/J89], I feel that I have been 
misinterpretedin the headline"Cal1 for a 15-30mG Magnetic 
Field Limit"Thediscussion I presented was not a call for a 

I thought was areasonable approach to the siting of high vol- 
tage power lies. 

I would very much appreciate you reproducing the rele- 
vant paragraph so readers can draw their own conclusions: 

Epidemiological studies by themselves do not prove a c a s e  
epidemiological data must be consistent with expesimental data and 
it must be stressed hat  no causeeffectrelationship has been estab- 
1ishedbetweenELFmagneticfields andcancer. However. whilstthe 
research work is continuing, an approach to deal with the dilemma 
which wuld be adopted embrnces the principle of equipartition of 
risk. That is, no group in the community should be exposed to en- 
vh.onmeutal levels of ELF magnetic fields signif~cantly in excess 
(<Z)ofthosealready experiencedby other p u p s  inthecommunity. 
Basically what this means is that as the ELF magnetic field levels 
from existing installations are from 15 to 30 mO thennonew instal- 
lations should increase this level significantly. In addition, siting 
criteria for high voltage transmission lines and building develop- 
ment should take into acmunt the numbers of people that will be 
exposed and attempt to minimize that number. 

Dr. Ken Joyner 
Head, Elechomagnetic Compatibility Section 
Telecom Australia-Research Laboratories 
Clayton, Victoria 
September 4,1989 
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RF Radiation Litigation (co~innedj?omp.I) 

FM Radiation-Leukemia Link Alleged 

In September, the widow of an FMradio technician who 
died of leukemia settled with Collins Radio Co. for what 
Stuart Lemle, one of her attorneys, called a "substantial" 
amount. In her suit, Marie Lafferty claimed that Collins had 
failed to protect her husband from, or warn him against, the 
health risks associated with exposures to RF radiation (see 
MWN. M/J86). 

Lemle, who is with the Washington, DC, fm of Land, 
Lemle & Arnold,refused to disclose theprecise terms, but de- 
scribed the settlement as "considerably more than nuisance 
value." Mrs. Lafferty was also represented by C.V. Reynolds 
of Prestonsburg, KY. Reynolds handled Mrs. Lafferty's 
workers' compensation claim, which was settled at the same 
time. 

LindaHopgoodof Clark, Ward& HopgoodinLexington, 
KY, who represented the defendants, refused to comment on 
the case. 

William Lafferty worked as a radio technician at 
Prestonsburg's WQHY-FMfor 22 years, maintaining and r e  
pairing transmission equipment, which was manufactured by 
Collims Radio Co., then a subsidiary of ContinentalElectron- 
ics Manufacturing Co., 1nc.-both in Dallas, TX. Collins was 
laterbought by Rockwell International, which,in June 1988, 
was brought into the suit. Continental settled separately with 
Mrs. Lafferty in 1988 for an undisclosed amount 

In 1983, Mr. Lafferty began to complain of health pmb- 
lems, including aUbuming orboiing sensation internally and 
on the surface of his skin," Mrs. Lafferty told Microwave 
News. In July of that year, he was diagnosed as having acute 
myelomonocytic leukemia He died a month later at the age 
of 41. 

On May 1, 1986, Mrs. Lafferty filed a civil suit against 
Collims and Continental in Kentucky's Floyd Circuit Court, 
alleging that WQHY's antenna and transmitter did not have 
"adequate safeguards lo protect persons situated in close 
proximity from exposure to high levels of radiation." 

A radio engineer familiar with the operation of the station 
gave a deposition stating that the RF generator at the base of 
the radio tower was leaking RF radiation, due to ineffective 
shielding on the door, according toLemle. The engineer also 
claimed that safety devices could have been installed. 
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Among the expert witnesses were Dr. Arthur Frank of the 
University of Kentucky in Lexington for MIS. Lafferty, and 
Jules Cohen and Richard Tell, consultants based, respec- 
tively, inLas Vegas,NV, and Washington, DC, forthedefen- 
dants. 

AM Station's Neighbor Settles Suit 
Another wrongful death suit was settled in August by 

ThomasDiuzio, aSpokane, WA, widowerwhoclaimed that 
his wife's death had been caused by chronic overexposure to 
RFradiationfrom anearby AMradio hansmitterstationoper- 
ated by KGA-AM (see MWN, SI086). 

As in the Lafferty case, the terms of this settlement are 
confidential, according toRobert Greer, one of Diiuzio's at- 
torneys--though there is some disagreement as to who re- 
quested that the records& kept secret. Greer, who is with the 
Spokane law firm of Feltman, Gebhardt, Eymann & Jones, 
said that KGA's auorneys requested a confidential seafe- 
ment, butKGAGeneralManagerSteveCody maintainedthat 
it was D i i o ' s  request. KGA's attorney, Richard Kuhling 
of Pain, Hamblen, Coffm, Brooke & Miller in Spokane com- 
mented that the question of which party called for secrecy is 
"water under the bridge." 

Janice DiLuzio was 39 in 1982 when she was diagnosed 
as having multiple myeloma. She died three years later. Mul- 
tiple myeloma--cancer of the plasma c e l l s i s  extremely 
rare among people under 40: in court papers, DeLuzio's at- 
tomeys stated that this was "oneof the, if not the, earliest re- 
ported case" in the U.S. 

In 1972, the DiLuzios and their two children moved into 
a house approximately 600 feet nonhwest of KGA's 50 kW 
AMradio transmittertower. Theirhome was in the pathof the 
transmitter's 1,510 kHz directional signal used at night, ac- 
cording to the complaint. 

The DiLuzios andothers in the neighborhood experienced 
significant interference withTVs,radios, telephonesandoth- 
er household appliances. In fact, the signal in the community 
was reportedly so strong that chain-link fences and metal 
objects inside homes could act as radio receivers. 

Mr. Diuzio filedawrongful death claim against KGAin 
July 1986intheSuperiorCourtforSpokaneCounty,charping 
the radio station with failing to warn his family andotherresi- 
dents in the neighborhood of the dangers of chronicRFexpo- 
sure. He also claimed that his children were being exposed at 
their elementary school, which was located less than 200 feet 
from the tower on land originally owned by KGA. 

KGA'sCody toldMicrowaveNewsthat lheday helearned 
of the lawsuit, he hired a consultant to measure theRF fields. 
''We were well below the ANSI standard," he said, refening 
to the 1982 guidelines adopted by the American National 
Standards Instiulte (ANSI). "If we had been over the ANSI 
limits, I would have pulled the plug immediately," he added. 

AlthoughtheDiLuziocasehasbeen settled, thecommuni- 
ty's problems with KGA continue. A neighborhood commit- 
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tee which was organized to force the radio station to move to 
alesspopulatedareaisnowcirculatingapetition which states 
that KGA's broadcast towers may pose a "significant long- 
term health hazard" to the children at the nearby elementary 
school and to residents in the surrounding area. The petition 
also requests the Federal Communications Commission 
(FCC) to refuse to renew KGA's license until it relocates. 
According to Cody, relocation is "not a viable option at this 
time." 

In 1988, a team from the Environmental Protection 
Agency (EPA) and the FCC reported that RFradiation levels 
fmm a number of AM stations near theschool were far below 
those specified by ANSI--though it acknowledged that 
"levels far below the ANSI guide can cause annoying RF 
shock/burnsW (see MWN, JJA88). 

FM Radio-Cancer Suit Readied for Trial 
Beryl and Maelma Main, who own a square dance camp 

nexttothe formersiteof anFMradiotransmitter,ares*ngthe 
owner of KYGO for compensatory and punitive damages, 
claiming that its "extremely high and u~eaS0nably danger- 
ous levels of RF radiation" caused Beryl to develop non- 
Hodgkin's lymphoma. A hid date has not yet been set. 

In an August 1988 complaint filed in U.S. Dishict C o w  
in Colorado, the Mains are seeking damages from Jefferson- 
Pilot Broadcasting. Inc.. the owner and operator of KYGO. 
Before che station moved in 1987, KYGO's transmitter was 
located on Lookout Mountain above Denver, CO. 

"We have a very slrong case," Bruce DeBoskey, the 
Mains'sattomey, told MicrownveNews. "Norisk facmrsoth- 
erthanRFradiation areinvolved."DeBoskey isapartnerwith 
Silver & DeBoskey in Denver. 

Jefferson-Pilot is represented by Geoffrey Race of the 
Denver law firm of Weller. Friedrich, Ward & Andrew. Race 
did not respond to a call for comment. 

For four monthseach summer since 1977, theblains have 
run the squure dunce a m p  on Lookout Mountain within 100 
fcetof KYGO's tower. In February 1986, when he was in his 
mid-50s, Mr. Main was diagnosed with cancer. Later that 
year, an EPA-FCC survey identifiedRF hotspots up Lo 10.35 
mW/cmz in publicly accessible areas near the base of 
KYGO's tower and up to 300 CIW/cmZ on the camp's patio/ 
deck (see MWN, M/A87). 

Following thereleaseof the survey data, KYGO agreed to 
reduce its power output from 100 kW to 1 kW and to limit ra- 
diitionleds to 10 ~ ~ / c m ~ o n c a m ~ ~ r o p e r L y  (see MW.W 
J87). KYGO subsequently movedits antennaand transmitter. 

~ r s .  ~ o b e r t  ~eckerof~owville,NY, and ~ a r i n o  of 
LSU Medical Center in Shreveport, LA, are expert witnesses 
for theMains. Jules Cohen of Wash'igton, DC, Dr. Don Jus- 
tesen of h e  VA Hospital in Kansas City, MO, Dr. Carl Sutlon 
of the VA Hospital in Milwaukee. WI, and Dr. Paul Tyler of 
Potomac. MD, are testifying for Jefferson-Pilot 

Family Sues Nearby FM Radio Station 
InNovember, a Santa Rosa, CA, family will go to court to 

try to recoup expenses incurred in a successful fight to force 
KVRE-FM's radio antenna to be moved from a site within 
200 feet of their home. Sne and Jack Kantor, who fied suit in 
September 1987, are also seeking $500,000 in damages From 
KVRE and the city of Santa R o e w h i c h  issued KVRE's 
permit. The Kantors claim that KVRE transmissions caused 
health pmblems for their son and potential health hazards for 
the rest of the family. 

"It was areal nightmare for two years. but we finally got 
the station to leave," Sue Kantor told Microwave News. "I'm 
just hoping that we'll get our money back." She estimates 
their overall expenses at more than $128,500. John Flitner of 
theSantaRosalawfmofMo~~,~tner&Nellessenisrep- 
resenting the Kantors. 

In 1985, thecity of SantaRosa issued KVREapermit for 
a 3 kW FM radio transmitter and a lease for a site adjoining 
the Kantor's property. At that time, the Kantors had beenliv- 
ing in their home for ten years. Soon thereafter, the Kantors' 
son John, who was then 11 years old and wearing a metal or- 
thodontic device at night, began to experience "severe head- 
aches" on a daily basis. 

KVRE's start-up also caused significant TV and radio in- 
terference for the Kantors and many of their neighbors. "For 
years weexperiencedgoodTVreception andovemight itdis- 
appeared," Sue Kantor said. Like the Diuzios, the Kantors 
suffered significant EMI with their household appliances. 

In March 1986, KVRE Manager John Detz told thepress 
Democrat, alocalnewspaper, that thestationmet "allgovem- 
ment regulations" and that the station had hied to solve the 
community's problems by "installing filters on TV sets and 
making other improvements." 

The land leased to KVRE by thecity was actually located 
inan unincorporatedpartof SonomaCounty.TheKantors ar- 
gued that the city did not have jurisdiction over the land, had 
disregarded local zoning mles and had failed to hold public 
hearings. The Sonoma County loning board agreed and or- 
dered KVRE to remove its antenna by April 1987. KVRE 
went off the air in the summer of 1987, according to David 
Beach of Senneff, Bernheim,Emery 62 Kelly, whorepresents 
the original owners of the radio station. But he said that 
"KVRE stopped hansmitting from the location for reasons 
unrelated to the litigation." 

Despite repeated calls, the Santa Rosa city attorney could 
not be reached for comment 

FREE SAMPLES 
Send us the namesof your colleagues who would benefit 
by reading Microwave News and we will send them each 
a free sample issue. Write to: Jennifer Goren, Microwave 
News, PO Box 1799, Grand Ceneal Station, New York, 
NY 10163. 
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CONFERENCES 
New Listings 

1990 

February4-9: IEEE Power Engineering Sodety Winter Meeting, Westin 
Peachm Flaza, Atlanta, GA. Contact: Nancy Heiunann. IEEE S w i m  
Center, IEEE Socicry Special Services, 445 Hoes Lane, W Box 1331, 
Piscaraway, NJ 08855, (201) 562-3882 

March7.6-27: 16th AnnualNorU~&BiwnglnecringConference, Penu- 
rylvwia Stale Univcrsiry, University Pa&, PA. Contau: Roger P. 
Ciaumond, Biocngineuing Rogntm. 230 Hallowell Bldg., Pmnsylvania 
Stale University, Univmity Park, PA 168M, (814) 865-1407. 

April 1-5:741hAnnud Meeting oftheFederation ofAmerican Societies 
for Experimental Biologg (FASEB), Wsshimgtm. DC. Conan: FASEB 
Office of Scienmc Meetings, 9650 Ro&vilfc Pike, Beficsds. MD 20814 
(JCC p.4. 

April 16-21: 2nd International Symposium w MlerowavePraessingof 
Materials, San Francism. CA. Contan: Maerials Research Saciery. 98W 
MdCnighl Rd.. Suite 327. Pittsburgh. PA 15237. 

May 5-9: 25th Annual Meeting of the Anadation Tor the Advancement 
of Medical Instrumentation (AAMI), Anaheim Manion H o e  Anaheim. 
C k  Cmtacr: AAMI Educitim Dep, 3330 Washington Blvd., #4W, Ar- 
lington, VA 2 W I ,  (8W) 332-2264 or u m )  525-4890 (in VA). 

May7-11: IEEE AP-SInternationdSymposium & -1 Radioscience 
Meeting, D d s r  Coovcntion Crnter. Dallas.TX. Cmlact: Dr. OTcn Kcrler. 

IEEE APSWRSI Symposium. W Box 860130. Plano, TX 75086, (214) 
952-3732. 

May 8-10: IEEE MlTS International M i c r w v e  Sympodum, Dallas. 
TX. Cootan: T a u 0  ItoNRandall Lrhmarm. do LRW Associales. 1218 
Balfour Dr.. Arnold, MD 21012 

May 23-25: 44th Aunusl Frequency C w t r d  Symposium, Smuffor Har- 
bor PlaceHotel. Baltimon,MD. Cantan: Dr. RL F&r. U.S. Army Eec- 
vonics Teehwlogy wd Devices Lab,ATM: SLCET-EQ, F a t  MomcuLh, 
NJ U77U3, (201) 544-N67. 

JuneE7:4thInternaUwdConrerence w AdvanceilInfrar~dDetecton 
and System?, London, U.K. Contact: Institute of Elecvical Engineen, Sa- 
voy Place, London WC2R OBL. U.K. (01) 240-1871. exr 222. 
August 21-W: IEEE International Sympodum on EiedmmngneIic 
CompatibUiLy, Washiigtcm Hiltm Hotel, Washiingun, DC. Cantan: Dr. 
Wiuiam G. Duff, Atlantic Research Corp., 5390 Chcmkee Ave., Alexan- 
atis, VA 22312. (703) 642-4049. 

August 28-31: 7th Internationai Conference on Electromagnetic Com- 
patibility, University of York. U.K Cmtacr: Instimu of ElccUical Engi- 
n~ers, Savoy Place, London WC2R OBL, U.K., (01) 240-1871, at. 222. 
Sep-ber 18-21: 3mI 111-Pacific Micmwave Conference, Sunshine 
Ci~y Canvention Ceuler. Takyo, Japan Contan: Pmf. YmhiyuLi Nairo, 
Chairperson. Tedmical Pm- CanmitIee. c/o Business Cenrer for Aca- 
dcmicSocietics Japan. 3-23-1 Hongo. Bukyo-lm.Tokyo. 113 Japan, (81)3- 
817-5831. 
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Boeing Pays $500,000 To Settle 
Strom EMP-Leukemia Suit 

Medical Program for EMP Workers 
In the largest settlement for an electromagnetic field (EMF) injury ever 

recorded, the Boeing Co. of Seattle, WA, has agreed to pay more than 
$500.WO toRobelt Strom, who claims that be developed leukemia from on- 
the-job exposures to electromagnetic pulse (EMP) radiation. 

In addition, the out-of-court agreement provides for a comprehensive 
medical prognm for the approximately 700 Boeing employees who have 
worked with EMP since testing began in the 1960s. The settlement became 
final on September 21. 

"The total value of the settlement could be well over $1.5 million," 
Michael Withey of Schroeter, Goldmark & Bender in Seattle, WA, told 
MicrowaveNews.Withey istheleadattameyrepsenting Stromandhis wife 
Barbara on behalf of Trial Lawyers for Public Justice (TLPJ), a nonprofit 
group based in Washington, DC. "This landmark settlement confirms that 
electromagnetic radiation is hazardous to the public health and creates a 
mechanism for proving that fact in future cases," he said. 

"It was an incrediblevictory. Wegot virtually everything we were hoping 

EMFs and Cancer Clusters: A True Link or 

IIII I I  

an Epidemiologist's Nightmare7 
ELFEMFs and RF/MW Radiation 
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to get out of this litigation," Arthur Bryant, executive d i i t o r  of TLPJ, said 
in a telephone interview. 

Theclassactionsuit, which was filed in June 1988 in King County, WA, 
Superior Court, charged that Boeing had long known of the h d t h  risks 
associated with EMP exposure, yet never warned workers or took any 
precautions to protect them (seeMWN, JIA88). It further alleged thatBoeing, 

(con~inued on p.11) 

III~II I 
I 

Federal Health Agencies Put EMFs on 
Their Research Agendas 

' I  

Under the prodding of Congress, federal agencies charged with protect- 
ing public and occupational health are taking a new look at electromagnetic 
fields (Ems). Meetingsarebeig scheduledandresearchagendas are being 
revised to address growing public concerns. 

NTP Plans $6-10 Million Animal Studies 

/ I  
I I 

I '  I ( 1  
' I  

The National Toxicology Program (NTP) is planning a series of major 
animal studies on the reproductive, developmental and carcinogenic effects 
of extremely low frequency (ELF) EMFs. The studies will involve as many 

I 

I i l I i  

(continued on p.12) 
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ELF NEWS 
<< Power Line Talk ,> 

A map that appears to show a clustering of cancer cases in literature is available to assess whether exposure to power 
Guilford, CT, overthepast20 years, has the town inan uproar. frequency fields results in the initiation, promotion or progres- 
State healthofficials d&w up the map in response toallcgations sion of cancer, and then: is no scientific basis for the asschon 
madeby PaulBrodeurintheJuly 9NewYorkerofanabnomal that such exposure is associated wid1 any of thosc effects," as 
number of brain tumors and other central nervous system 
cancers nmong people living neara substation and power limes 
(see p.9). When the map made a fleeting appearance at an 
August20 public meeting, some town residents were shuck by 
the apparent clustering of cases along theroute ofa Connecticut 
Light & Power line coming from the substation. After the 
meeting the health department refused to release the map, 
claiming it would violate the privacy of thecancer victims. But 
a few weeks later, local activist Bob Hemstock got hold of a 
copy when, he says, the department included the map in the 
literature itwas dishibutinginresponseto public inquiries. Not 
surprisingly, within a few days the map made headlines in the 
local newspapers (for instance, in the October 3 New H m n  
Register). The map does indeed show a pa- of cases on 

reported in the August 5 Asbwy Park Press, a New Jersey 
newspaper. Boutwell testified in May on behalf of Jersey 
Central Power & Light (JCP&L) at a hearing on the siting of 
a23OkVlineinMiddtetown.NJ (seeMWN, JlA89). He waslast 
seenasautilityexpertwitnessinthe 1988Mmy-Southcase,for 
which he waspaid approximately $75,000 (seeMWN, ND88). 
After a long-drawn-out battle with JCP&L, residents and the 
township appear to have won. On September 25, JCP&L an- 
nouncedthatitisdefemngcons~ction of theline until themid- 
1990s "as a result of a slowdown in economic activities in the 
state, compounded by uncertainties resulting fmm the Persian 
Gulf crisis." 

~ & d o w  Strcct near the subsration, as well as one along Long 
H a  Road, on which,according to Hemsmk andcontjjed by Schwls may become the next major baulcfield in the EMF 
Nnrthr.?<r I 1lilitir.q nlnsa 11.8kV linc.Theremalsoanumber conflic~ As parents learn more about EMF health ~ f f ~ c t s ,  they --~.-. 
of cases in the area where a 115 kV transmission line crosses aredemanding measuremen tsand, whennecessary,reductions 
Long HillRoad. Thehealthdepartmentisnowreleasing am&- of EMF levels in C ~ ~ S W ~ S  and schoolyards. Conflicts Over 
ifiedversionofthemap,indicatingonly thegeneral locationsof EMFs in schools are not new. A few yearsago, a school dishict 
the cases. And no one is admittine that the cancer rate isabnor- in Houston, TX, forced Houston Lighting & Power to remove 

~ - - ~  ~ .. 
maUy high in the area. There is "no clustering," maintains Dr. a high-voltage transmission line From school property at a cost 
Sandy Geschwindof the state Department of Health Services. of $8.6 million (see MWN, JIA88). Since then, complaints in- 

volving EMFs in schools have been heard around the country. 
<<<< >>> In 1988, California adopted guidelines requiting a minimum 

Denver,CO'snew internationalairpartisbeing held hostage to 
a power line siting dispute. The line in question, a 16-mile 
segment of a 230 kV line, runs right through the middte of the 
airpoa site. Officials in Adams and Aurora Counties want the 
Public Service Co. of Colorado to consider burying the lime, 
rather than rerouting it around the w i t - t h e  utility's current 
pbaccord ing to  theSeptember 11 DenverPost. Burying the 
line wouldreportedly cost$lOOmillion, whilemoving iteastof 
the airpon would run about $18 million. An August 21 Post 
editorialpmisedcounty officials fortheir concern overpotential 
EMF health hazards, but pointed out that the proposed route 
would run through largely vacant farmland: "If millions of 
dollars are to be spent to eliminate any risks posed by high- 
tension lines, the money should be used f i t  to bury the miles 
and miles of existing cable that were shung through residential 
areas before the potential hazards became known." 

distance between schools and power line right-of-ways (see 
MWN M/l88). What is new is the coverage of this issue in the 
popular press. In one of the most widely read articles, Paul 
Brodeur describes how parents havechallenged schoolbonrds 
and utilities over "unacceptably" high field levels measured in 
and amund schools (the article appears in the September 25 
Family Circle). Oneof the controversies cited by Brodeur is in 
Montecito,CA, whereschoolofficials haveopted foralow-cost 
way to practice "prudent avoidance" by relocating desks and 
roping off certain "hotspots" to insure that students are not 
exposedtolevelsabove2mG (seep.8). And inFountainValley, 
CA, fieldlevels in schools were found to range from 2mG toas 
high as 130 mG. Southern California Edison researcherJack 
Sahl thinks such readings may wanant an investigation, and he 
told the Los Angeles Times (September 2) that, "My position 
would be: Let's find out what's going on here." 

<<<< >>>> 
<<<< >>>> 

Dr. John Peters's childhood leukemia study resulrs won't be 
It's no longer possible to deny EMF health risks categorically, ready until the beginning of 1991 (see MWN, N D 8 9 k o n -  
according to the 1989 congressional OTA repott, but some aary to reports in the September 7 Scier~ce that Peters would 
people disagree. National Cancer Advisory Board member Dr. present results at the October EPRI utility meeting. Peters told 
RosweU Boutwell recently testifiedthat" ... sufficientscientific us that he definitely won't be finished by October, nor wiU he 
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EMF.. in the Press 
Public interest in possible health hazards from electmmagnetic fields (Ems) continues to intensify. Here is out latest listing of 
recent articles and leuers in the press (see MWN. NJD89). 
Americnn Heulih: Paul Raebum 'The Switched-On House: Aboard the Bandwagon," August 16 ... New Scienfist: Andy 
Concerns Grow About [EMFsl and Household Devices." CoghlanandNinaHall,"HowMagneticFieldsCouldUpsetYour 
March ... Bowon's: JohnNicholson, "Rays of Gloom?" (letter to Ions," August 4...New Woman: Sue Browder. 'Waning: Your 
the editor). August 13 ... Byte: Bill M c G i ,  "Of Monitun and HomeMay Be Hazardous to Your Health," Oc tober... New York 
Emissions," Septem ber.... Columbin Journalism Review: Louis Times: Peter Lewis, 'Worries About Radintion Continue, as Do 
Slesin, "Uncovering Radiation: VDT Stories That Still Don't Studies," July 8; Natalie Angier, "Rising Incidence of Brain 
Make the News," JuIylAugust .... The Economist: "Very Debat- T~umorsIsDrawingAttentionandConc~"July31;PeterLewis. 
able Units," September l...Eamily Circle: Paul Bmdeur, "Dan- "Of Magnetism and Monitors," August 7....The New Yorker: 
ger in the Schoolyard," September 25....Glomour: "Fast Facts PaulBrodeur."Ann&ofRadintion:CalnmitymMeadowStrect," 
About VDT Dangers," Augnsc Cindi Leive. "Why I Can't Stop July P....Science: Robert Pool. "Is There an EMF-Cancer Con- 
Thinking About My Computer," October ... JEEE Spectrum: nection?" September 7; "[EMFs]: The Biologicat Evidence," 
Eleanor Adair, "Nunuring Electmphobia"; Koren Fitzgerald. September 21; "Flying Blind: The Making of EMF Policy," 
Granger Morgan, Indira Nair. "Special Report--[EMFs]: The October S....Science News: Janet Raloff. "EPA Suspects ELF 
Jury's Still Out, Part 1 :  Biological Effects, Pan 2: Societal FieldsCanCauseCance~,"Jme30 ... Scienh~cAmeriCan:Granger 
Reverberations. Part 3: Managing the Risks," August ... Jssues in Morgan. "ExposCTreament Confounds Understanding of a Se- 
ScienceandTechnology: C.A.L. Bnsset, "Premature A l m  over rious Public HealthIssue" (areview of CurrenfsofDenlh), April; 
[EMFs]," Spring; letters in response, Summer ... Journal of the TimBeardsley. "Shocking Genes: [EMFs] StimulateGene Activ- 
American MedicalAssocintion: David Savitz, "ElectricCurrent ity," July .... Time: "Danger born a Glowing Screen," June 18; 
and Health" (a review of Bmdeur's Currenfs of Death), August Philip Elmer-Dewit$ "Hidden Hazards of the Airwaves," July 
I....The Lnncet: J.B. Sibbison. "USA: Danger from [EMFs]," 30 .... USA Today: Rae Tyson. "Questions Rnised About Power 
July 14 ... Moclean's: DianeBrdy. 'Tension in the Air," August Lines and Health." March 15 .... U.S. News & World ReporI: 
6...Macwor[d: Jeny Borrell, "Is Your Computer Killing You?" MnrjoryRoberts,"ComputerWaves."September10 .... WaUSheet 
(editorial), Paul Bmdeur. "The Magnetic Field Menace." July; Journal: "Everyday Elecnic Items Arc Causing Concern," Sep- 
letters in response, October .... The N&n: David Corn ''I'm tember 25 .... Washington Post: Michael Specter. "Can Human 
Typing as Fast as I Can," July 2: Herbert Kohl, "Screen Test" Disorders Flow from Waves of Household Current?" May 
(editorial). August 27lSeptember 3...Nofure: Seth Shulman. 7....Whole Earth Review: Robert Horvitz, "Inhabiting the Elec- 
"Cancer Risks Seen in [EMFs]," June 7; David Lindley, "Risky tromagnetic Environment," Fall .... Woman's Day: Mary-Lou 
Arguments ovaCauseandEffect,"August9; SethShuhnan, "All Weisman, "ShouldYou Be Worried AboutElecnicity?"May 22. 

beready fortheDOEconlractorsreview inNovember. His team 
attheUniversity of SouthemCalifomiais"working feverishly" 
to complete the data by the end of the year, he said. Science is 
running a (hree-part series by RobertPool examining theEMF 
h e a l t h e f f e c t s d e b a t e . T h e s e c o n d p m a p p e a r  
21 issue and the third in the October 5 issue. 

Dr. Philip Cole may havetorevise hisoften-repeatedargument 
that an EMF-cancer l i i  is unlikely because increases in the 

power gridoverthe pastfew decadeshavenotbeen matched by 
proportionate increases in cancer rates. A new paper in the 
Auyst25issueofThe~nce1showsthatcancerrateshavebeen 
soaringoverthepasttwodecadesamongpeopleover54.A~ 
of international researchers led by Dr. Devra Lee Davis of the 
Mount Sinai Medical Center report. that over the past 20 years 
theincidences of brainandCNS tumors,bmtcancer. multiple 
myeloma and melanoma have risen steeply in the U.S., Japan 
and four European counhies. 'The changes in many types of 
cancer are so dnmatic and rapid thnt they cannot be ignored," 
Davis told the August 24 New York Times. 

Epidemiology Roundup: Three New Links to Cancer 

Leukemia Among Finnish Linemen 

Finnish workers with "probable" exposures to extremely 
low frequency (ELF) electromagnetic fields (Ems) had a 
statistically sign%cant90% increasedriskofleukemia,accord- 
ing toa new study by Dr. Jukka Juutilainen and coworkers. For 
cenmlnemonssystem (CNS) tumorsandacutemyeloidleuke- 
mia (AML), the risks increased by 30% and 50%, respectively. 

Workers with "possible"EMFexposure~also had increased 
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cancerrisks40% forallleukemia,40% forAMLand30% for 
CNS tumors. 

"It'sonemore paper where an increased leukemia andbrain 
cancer risk was identified," Juutilainen told Microwave News. 
Preliminary results of the study were fmt presented at a 1987 
conference (see MWN, M/J87). Juutilainen, of the Department 
of Environmental Sciences at the University of Kuopio in 
Finland, recently reported thatresidentidELFexposure~ could 
be linked to early pregnancy loss (see p.6). 
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ELF NEWS 
Among those who worked in jobs with probableexposures, 

linemen and cable jointers had the highest incidence of leuke- 
mia, while telephone installers and repairmen showed the 
greatestriskforCNS tumors.Theteamnotedthatelectricians 
a group which in past studies has been identitied as having a 
higher incidence of cancer--did not have an elevated leukemia 
risk. 

"I believe our results show that it is less likely that a 
confounder---otherthanEMFsi.;responsihle,sincewefound 
increasedrisksinavarietyofdifferentoccupations,"Juutil~en 
said. 

The team investigated 25-to-64-year-old male induslrial 
workers in Finland between 1971 and 1980 and grouped them 
into three exposure categories: "probable," "possible" and "no 
exposure." The probable exposure group included electrical 
occupations; thepossibleexposuregroupcoveredjobsin which 
electric motors or welding nre commonly involved. 

The results appeared in the International Archives of Oc- 
cupalional and Environmental Health, 62, pp.289-293, 1990. 

Leukemia Risks for Navy Electricians 

U.S. Navy electricians were two-and-a-half times more 
likely to develop leukemia than were other naval personnel. 
according to a new study by Dr. Frank Garlandandcolleagues 
at the Naval Health Research Center in San Diego, CA. The 
team called the finding "intriguing in the light of several studies 
showing an excess riskof leukemiaassociated with exposure to 
EMFs." 

Garland and coworkers surveyed navalpersonnel on active 
duty between 1974 and 1984 and identified 102 cases of 
leukemia. Theelevatedrisk for electrician's mates was theonly 
statistically significant (though borderline) increase for as&- 
cific job category. Elecbician's mates, like their civilinn coun- 
q a r t s  (elechicians and electric power linemen, for example), 
are exposed on the job to EMFs. 

Machinist's mates-the group most likely to be exposed to 
leukemogenic agents such as benzene and related compounds 
and ionizing radiation--did not show an increased risk 

The team used 'person-years at risk"--instead of occupa- 
tionalhstories-tocalculnteincidencerates. Oneknowledgeable 
s o m e  pointed out lhat the main weakness of this type of study 
is that it equates "one person working at a job for four years" 
with"fotrpeopleworkingatthatjobforoneyeareach"-which 
may not be the same for calculating exposure-related illnesses. 

Garland declined to comment on the study. 
The paper appeared in the American Journal of Epidemi- 

ology, 132, pp.293-303,1990. 

. Cancer Among Swiss Railway Engineers 

A new study from theUniversity of Bern showedthat Swiss 
railway engineers had significantly elevated mortality rates for 
bloodandlymphatic cancers (seeMWN, NlD891.A team led by 
Dr.ChristophMinderoftheDepmentofSocialandPreventive 
Medicine found that railway engineers, who are chronically 

exposed to ELF fields, had a statistically significant &70% 
increasedriskcompared with technical personnel and anonsig- 
nificant40% increasedriskcompared with workersin themetal 
construction and machine building industries. 

"The results obtained are consistent with the findings of 
many otheroccupational studies"showingan increasedleukemia 
mortality link, the team concluded. 

Minder andDrs. M. Balli-Antunes andD.H. Pfluger lwked 
at mortality data on male railway engineers for the years 1969 
to 1983, noting that the average duration of employment was 
probably more than 30 years. They estimated that theengineas 
may have been exposed to magnetic field levels up to 10 G, 
although no duect measurements were taken. 

Their paper appenred in the fmt issue of the new journal 
Environmetrics (I. pp.121-130, 1990). which is published in 
Canada 

Conflicting Parental Occupational Studies 

Two studies in consecutive issues of the American Journal 
of Epidemiology illustrate the conflicting views on parental 
occupational EMF exposures and their effects on children. 

IntheJune 1990issue,Drs.JR.WilkinsandVicldeHundley 
reported a 90% increased risk of neumblastomas among chil- 
dren of men exposed to EMFs at work. Wilkins, of Ohio State 
University, and Hundley, of the Ohio state Depamnent of 
Health, both in Columbus, noted that there is an "apparent 
consistency" between their findings and thoseof Drs. Christine 
Johnson and Margaret Spilz, who in 1985 reported an elevated 
risk of netroblastomas among children of men who had p r o  
longed on-the-job exposure to EMFs-particularly electronics 
workers (see MWN, JlA85). Spitz and Johnson later reported a 
statistically significant increased risk of CNS tumors among 
children of men employed in jobs involving EMF exposures 
(see MWN, MfA90). 

In the May 1990 issue, however, Dr. Greta Bunin and 
coworkers had reported no signiticant association between 
parentaloccup;i t ionalEMFexposureandneumb, 
of the Children's Hospital of Philadelphia, PA, did find a four- 
fold increase in the rate of neumblastomas among children of 
electrical and electronic products assemblers, but it was not 
statistically significant 

The two papers appear in the American Journal of Epide- 
miology, 131. pp.776-780 and pp.995-1008,1990. In 1988, Dr. 
Philip Nasca found no consistent association between parental 
occupation and CNS tumors (see M W I  J/F89). 

Savifz and Loomis on Electrical Workers 

Drs. Dana Loomis and David Savitz have published their 
paper showing that male electrical workers had a significantly 
elevated rate of mortality from brain tumors. There was also a 
slightincreaseforleukemiaamong cenainoccupationalgroups, 
butin general,leukemiawasnotassociakd withelectricalwork. 

These results "corroborate reports of increased mortality 
from brain cancer among electrical workers, but give only 
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limitedsupporttosuggestionsofexcessdeaths from leukemia:' 
they concluded. 

LmmisandSavitz,both at theuniversity of North Carolina 
SchoolofPuhlicHealthin Chapel Hill, foundthat"braincancer 
wasconcentratedamongmenaged65orolder,wh~ 
was a s d t e d  with electrical work only among younger d e  
cedents and those with acute lymphocytic leukemia." 

The results have been slightly revised since Lmmis and 
Savitz f i t  reported the fmdings in 1989 ( s e e m ,  NP89). 
The paper appeared in the British J o m l  oflndushial Medi- 
cine, 47, pp.633438.1990. 

Wertheimer and Leeper on Breast Cancer 

In an Auyst 13 memo, Dr. Nancy Wertheimer and Ed 

Leeper called attention to data from their original adult-EMF 
cancer study indicating an EMF-female breast cancer link. 
Wertheimer and Leeper addressed their memo to researchers 
who are studying the association between EMF exposure and 
breast cancer (see MWN, Np89 and JI.490). 

Theypointedoutthattheir 1982papershowedastatistically 
signifcant increased risk of breast cancer among women who 
lived neat highcunent power lines (see MWN, J/F83) and, in 
their 1987 follow-up paper, they showed that the smngest 
association was seen among women diagnosed before they 
reached the age of 55 (seeMWN, ND87). 

SeeWertheimerandL~eper'~pape~~:InterMti~M~Jo~m~ 
ofEpidemiology, 11, pp.345-355,1982, a n d h l s o f  theNew 
York Academy of Sciences, 502, pp.43-53,1987. 

Around the U.S.: Litigation & Regulation 

EMF Wrongful Death Suit Dropped 

On September 11 the mother of a teenage leukemia victim 
dismissed her wrongful death suit against the Clark County, 
WA. Public Utilities District (PUD). The suit, filed in June 
1990,alleged~texposureto&mmagneticfidds (EMFS) at 
home and at school was to blame for the 1987 death of Ariana 
Hightower, who hadbeen astudent at theCrestlineElementary 
School (see MWN, J/A90). 

Between 1982 and 1989, there were seven reported cases of 
cancer among Crestline students (seep.9). An investigation by 
the Southwest Washington Health District recently concluded 
that magnetic field levels at Cresttine were similar to those at 
other schools and were probably not to blame for the apparent 
cluster. 

Clark PUD General Counsel Wayne Nelson said that the 
dismissal "was vol untary... and presumably reflects their fmd- 
ings that electric and magnetic fields at Crestline School were 
not significant and were not the cause of the girl's leukemia." 

NJ Scraps 200 mG Limit, Opts for ALARA 
The New Jersey Commission on Radiation Protection has 

EMF-Prudent A voidance Meeting 
AworkshoponExplorin~ the EMFDilemma: Prudent 

Avoidnnce &PublicInvolvement will be held January 17- 
l8,199lattheDunfeySanMateoHotelinSan~.Ck 
NewsData Cop., the publisher of Clearing Up and Cali- 
fornia Energy Markets, two weekly regional utility and 
energy industry newsletters, is sponsoring the meeting. 
For more information, contact: NewsData Colp., ATI'N: 
Conference Coordinator, Box C900928, Queen Anne 
Station, Seattle, WA 98109, (206) 285-4848. 

dropped its proposal to set a200 mG magnetic fieldlimit at the 
edge of power line right-of-ways (ROWS), according to Dr. 
Fred Sterzer, the chairman of the commission's Non-Ionizing 
Radiation Advisory Committee (see M W ,  JlA90). Instead, 
Stemr toldMicrowave News, utilities willberequired to dem- 
onstrate to the state Depanment of Environmental Protection 
PEP) that field levels from any new transmission line will be 
"as low as reasonably achievable" (ALARA). 

Thecommission'snewpropsal willalsoprohibit thesiting 
of playgrounds under power lines, and willquire warnings to 
be posted at playgrounds that are already located under power 
lines. 

The proposalrequires all utilitiesplanningtobuildnewlines 
to getpermits from the DEP, which will consider design, siting 
and economics when applying the ALARA standard. S W  
gave the following example: If the line is planned near a 
playground,thefieldlevelswillhavetobe"very, very low,"but 
if it goes through an unpopulated area, there will be more 
leeway. 

The proposed 200 mG limit hadbeen criticized as too weak 
by somecitizens, whopointedtostudiesthatlinkadverse health 
effects with levels as low as 2 mG. The new proposal will 
probably be addressed at the commission's next meeting on 
October 18. 

NY Sets Interim 200 mG Sfandard 

The New York Public Service Commission (PSC) has 
formally adopted an interim magnetic field limit of 200 mG at 
the edge ofpower line ROWS. The interim standard, which was 
proposed in March, is based on the concept of prudent avoid- 
ance(seeMWN.M/A90).Originally,thePSChadsupportedthe 
recommendations of a staff task force which advocated a 100 
mG limit ( s e e m ,  WA88). Thenew 200 mG limitappliesat 
75 feet from new 345 kV lines, M) feet from new 230 kV lines 
and 50 feet from lines operating at lower voltages. 

- 
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HIGHLIGHTS 
The Talk 

"Wearcpanicipantsinoneofthegreatrevolutionsinthe his- 
tory of biology," Dr. Ross Adey' of the VA Hospital in Loma 
Linda, CA, told an ovefflow crowd at the symposium on the 
Interaction ofElectromagnetic FieldsIEMFs] wifhBiologica1 
Systems, organized as part of the triennial URSI meeting.* A 
week of meetings in Prague, Czechoslovakia, during the last 
week of August indicate that the revolution is thriving in 
Europ-perhnps more so than in the U.S. 
After reviewing the literature linking EMFs to cancer, 

Poland's Dr. Stanislaw Szmigielski concluded, "My personal 
opinionis thatthecancerriskissignificant-butitwilltaketwo- 
to-three years to resolve." Szmigielski is at the Center for 
Radiobiology and Radiation Safety in Warsaw. 

In an interview with MicrowaveNews, Szmigielski saidthat 
the data collection has been completed for his prospective epi- 
demiological study of Polish servicemen exposed to radiofre- 
quencyandmicrowave~Frw)radiationandthattheanalysis 
is now under way ( s e e m  J/F87 and JIA89). Because of the 
potentiaimilitaryimpEmtionsofthestudy,Szmigielskiindicated 
that he is not yet sure how the findings will be announced. "We 
will need permission to publish theresults," hesaid. "But ifit is 
denied, we will present them at conferences." 

In other news, Szmigielski is planning new experiments on 
the immunologicdl and carcinogenic effects of RF/MW mdin- 
tion using a new exposure system, designed and built by Dr. 
PiotrDebicki of the Department ofElectronicsand Microwave 
Techniques at the University Technical School in Gdansk, 
Poland.Thesystemwillallow thermalandsubthermalexposures 
at 2450 MHz with sinusoidai modulation. 

On the regulatory front, Szmigielski anticipates a major re- 
evaluationof Polish safety standards for exposures kom 50 I-Iz 
to 300GHz. Hepredictedthat, if theeffort is funded, work will 
begin in 1991 directed by Dr. Henrik-Richard Korniewicz, a 
physicistat thecentral InstituteofLaborProlection in Warsclw. 

Finland's Dr. Jukka Juutilaincn, ofKuopio University's De- 
partment of Environmental Sciences, reported that, as residen- 
01 magnetic fields rise above 1.3 mG, women are more l i l y  
losulferwly pregnancy loss,asmcasuredby changesin human 
chorionic gonadompin (HCG) in their urinothc technique is 
very sensitiveand can indicate clinically unrecognized miscar- 
riages. Womenexposedtomorethan 6.3 mG athome hadarate 

tA&y'sinvitedpaperappe81~inJ.B~~hAnders ed.,ModernRadio 
Science 1990. New York. NY: Oxford UniversiN Press. which was 
distributed at the conference and will be marketed by Oxford in 
January 1991. As atpastwnferences, areview ofnrentrescarchwas 
released in Pmye. See G. Hyde, ed., Review ofRndioScience 1987- 
1989, Brussels. Belgium: International Union of Radio Science 
(URSI), 1990. The volume includes a well-referenced chapter on 
"Biological Effect. of Elechnmngnetic Fields," edited by Dr. Maria 
Stuchly. It is available for $20.00 (including surface postage) fmm: 
URSI. 3 Avenue Cuculaire. B-1180 B~ssels. Belgium. 
* XXIIIGenerolAsse,nbly o/ll~eltuernarionol UnionofRodioScience 
( U R S I ) .  Prague. Czechoslovakia. August 28-Scpambcr 5.  1990. 

of Prague 
of early pregnancy loss five times greater than that of those 
living in homes with low magnetic fields. Thetrendofimcreasing 
risk with higher exposures was sl;ltistically significant 

More than half the women who participated in the study 
lived in apartment buildings and very few used electric heat, 
Juutilainensaidinaninte~ew. Hesaidthatitwasnotatallclear 
what the sources of the magnetic fields were but he speculated 
that household wiring may be partially responsible. 

Juutilainen cautioned that his study was limitedby thesmall 
numberofcas~~,butaddedthaf'Togetherwiththeexperimental 
findings suggesting effects of extremely low frequency 
magnetic fields on embryonic development, the new results 
encourage continued investigation of therelationship between 
ELF magnetic fields and pregnancy." (Juutilainen has also 
recently publishedan epidemiological study linking on-the-job 
exposures to cancer, see p.3.) 

Germany'sDr.UteBoikat, ascientificadvisoratthe~burg 
Department of Labor, Health and Social Affairs, reported that 
there is growing concern at the local and national levels over 
power l i e  EMFs. As a resuft, last year, Hamburg authorities 
advised that power i i  not be built near homes and that there 
be a 15-meter right-of-way ROW) on each side of 110 kV lines 

Also in 1989, the Federal Oftice of Radiation Protection in 
Salzgitter recommended an even larger ROW--60 meters on 
each side of 110 and 380 kV lines. Boikat stressed that this was 
not a regulation per se, but rather an exercise in "prudent 
avoidance." She noted that the 60-meterROW is controversial 
andthatutilitiesarech~ngitsscienlific basis. "My opinion 
is that the power companies are concerned over liability for 
future damages:' she said. 

Boikat also said that there is continuing German interest in 
studying the possible pregnancy risks associated with working 
withvideodisplay terminals (VDTs),but thatresearch hasbeen 
frustrated by the inability to secure funding. 

In aposter presentation, Drs. Ywi Dumansky and Mikhail 
ShandaiaoftheRepublican ScientifieHygienicCenterin Kiev, 
U.S.S.R.,reported thattherecommendedexposurelevelsfor50 
Hz electric fields are 0.5 kVlm inside homes and 1.0 kVlm in 
residential  andn no one should be allowed in areas where 
the levels exceed 20 kV/m. 

The closing session of the symposium promised details of 
RF/MW radiation occupational and public health standards in 
the U.S.S.R. and in China Unfonunately, Drs. Boris Savin of 
the Instituteof lndusuial HygieneandOccupational Diseases in 
Moscow. Li Ji-xi of Xidian University in Xi'an and Zongqun 
Zhaoandcoworkersof Beijing Medical University were unable 
to t~uend and thc session was canceled. 

Frmce'sDr. Bernard Veyret,oftheUniversity ofBordcaux, 
reported that interest in the European Bioelectromagnetics 
Association continues to grow and that its fmt scientific meet- 
ing will be held in Brussels, Belgium, in December 1991 (see 
MWN, W E 9  and NlD89). 

MICROWAVE NEWS SeptemberlOctober 1990 



Sweden Proposes Voluntary 
ELF Emission Limits for VDTs 
OnOctober4,theSwedishNationalBoardforMeasurement 

and Testing (Statens M2t och Provstyrelse, or MPR) recom- 
mended the first guidelines to limitemissionsof extremely low 
frequency @LF) electromagnetic fields @MFs) fmm video 
display terminals (VDTs). The board called for an ELF mag- 
netic field limit of 2.5 mG at 50 cm from aVDT. TheMPR also 
proposed an ELF electric field limit, as well as revised guide- 
lines for very low frequency electric and magnetic fields. 

'~ereisnotacompletecoll~e~l~~sin Swedenon thelimits," 
Lars-ErikPaulsson, of theSwedishNationalInstituteof Radia- 
tion Protection (NIRP), told Microwave News in a telephone 
interview. Paulsson is the chairman of the working goup that 
drafted the measurement and emission guidelines. He said that 
Swedish unions want a lower ELF limit-to be defmed by the 
minimum level that can be measured by the new protocol. 

In announcingthenewguidelines, theMPRstressedthatthe 
emission limits are voluntary as the board does not have the 
authority to regulate occupational health risks. Similarly, the 
testingofVDTemissionsisnotmandatory.TheMPRnotedthat 
the recommended limits are based on what is technically fea- 
sible to measureandon what is achievable "today or withii the 
near future." MPR's Merih Malmqvist told Microwave News 
that the guidelines are not based on health risks because "there 
are no proven biological reasons" for limiting VDTEMFs, ac- 
cording Lo Swedish experts. 

The MPR is issuing two different documents: a description 
of thetestmethodsanda"handbook" tohelppeopleinterpretthe 
test results. The emission guidelines are in the handbook and 
apply to all types of displays, not only those with cathode ray 
tubes. 

The dmftdococum werereleasedon October8, withcnm- 
mentsdueby October31.ThefinalguidelineswillbepubIished 
on December 1. The revised test methods will go into effect on 
January 1,1991. Paulsson said that he does not expect many 
changes in the fmal version because the key problem, the dis- 
agreement over themagnetic field limits, "cannotberesolved." 

For both ELF and VLF magnetic fields, the guidelines 
specify that measurements be taken in Uueeplanes: onearound 
the middle of the terminal, one25 cm above the center andone 
25cmbelow itIn all,48readingsarenowrequired(theprevious 
protocolcalled for 82).Thus,tocomply with the guidelines, the 
proposed magnetic field limits would have to be met around, 
above and below a VDT. 

The limit for VLF magnetic fields is now 0.25 mG (25 nT) 
average root mean square (rms), rather than the previous limit 
of 0.5 mG (50 nT) peak. 'The two limits are essentially the 
same:'Paulsson explained, since the magnetic field emissions 
limits are specified by average rms rather than peak levels. 

The guidelines recommendan ELFelectric fieldlimit of 25 
Vlm at 50 cm fmm the front of a terminal and a limit for VLF 
electric fields of 2.5 V/m at 50 cm from all sides of a VDT. 

I EPA To Study Maglev EMFs / 
The Environmental Protection Agency @PA) Vill 

investigate the electmmagnetic fields (EMFs) associated 
with magnetic levitation (maglev) trains for the Federal 
Raihuad Administration. 

Under an interagency agreement signed in August, 
EPA's Office of Radiation Programs will measure the 
electric and magnetic fields Wm the German Tramrapid 
system, as well as other maglev technologies. 

EPA is nlso charged with interpreting the measured 
EMFs in relation to potential adverse health effects and 
comparing them to U.S., German, Japanese and Swedish 
exposure standards and to standards set by national and 
international regulatory groups. 

The testprotocols now call for measuring themagnetic field 
(B) rather than the time late-ofchange of the magnetic field 
(dB/dt). The protocols for eleciroslatic fields remain the same. 

The former Swedish guidelines and testing protocols for 
VDT EMFs only covered VLF fields from 1 kHz to 400 kHz 
(seeMWN, S/088 and MLI89). Now, two frequency ranges are 
specifted: 5 &-2 kHz in the ELF band and 2 kHz-400 kHz in 
the VLF band 

Meanwhile, in the U.S., theinstitute of Electrical andElec- 
ironic Engineers' (TEEE) P-1140 Working Group has estab- 
lished an ad hac committee to develop a standard testing 
methodology for VDT ELF and VLFEMFs. In 1987, P-1140 
was charged with developing testing standards solely for VDT 
VLFEMFs. In 1989, its authority was extended to all t y p  of 
electronic equipment (see MWN, JIA87, MIA88 and W89). 

At an August 21 meeting, the group concluded that the 
stmng interestin VDT test methods and theexistence of Swed- 
ish guideIines justified devetoping VDTtest methods separate- 
ly, not only for VLF E m s ,  but for ELF EMFs as well. The 
working group does not, however, anticipate recommending 
emissions limits. 

Thead haccommittee, which heldits fmtmeetingin Cuper- 
tino, CA, on September 20 under the chairmanship of Stan 
Roberts of Apple Computer, is drafting a standard, which will 
be discussed at its next meeting on November 8. 

RonPetersen,aahairmanofP-1140,toldMicrowaveNews 
that he thinks that the IEEE testing protocols will closely re- 
sembleSweden's.Robertssaidthat,whilethecommitteeiscon- 
sidering adapting the Swedish protocols, it is looking at other 
testing methods as well. 

Copies of the Swedish test methods and the handbook will 
be available in English on December 1. The test methods will 
costapproximately 800SwedishKmna($145.00) outsideswe- 
den; the price of the handbook has not yet been set but will be 
approximately 400 Krona ($72.50). Order from: Merih Malm- 
qvist, National Board for Measurement and Testing, Box 878, 
S-50115 BOA. Sweden, (033) 16 55 53, Fax: (033) 10 13 92. 





SPECIAL REPORT: Cancer Clusters and EMFs 

p m e n t  of Health Services, May 1990; and Melinda B m .  "Pa- 
thologist Suggesu; Montecito Had Cancer Cluster in 1950s." Santa 
BarbnraNews-Press. June 14.1990. 

Guilford, CT: Cancer on Meadow Street 
A number of residents of Meadow Street in Guilford, '3. have 

been afflicted with tumors (four brain tumors among them), birth 
defects, cysts or severe headaches, according to Paul Brodeur in the 
Julv 9New Yorker. Meadow Seeet, which has only ten houses, is the 
s i i o f  a high-voltage substation and power line; At an August 20 
oublic meetine. state Devament of Health Services (DHS) officials 
briefly displ$ed a resihential map of all Guilford residents who 
develoned brain tumors between 1968 and 1988. which they said. 
sbow&l no clustering amund thesubsration When the mop w G  made 
rnblic,howcvcr, itdidindicateanappventclusteringofcnncen along 
;he route of a power ~inc running nonh from the mbswtion (see p2). 
DHS epidemiologist Dr. Sandy GeschwindtoldMicrowmeNewsthat 
then-berofcaskis too smailto showarmecancerexcess.In 1989. -.-..-- ~~- ~- ~- ~ - 

George Comgan of Northeast Utilities took measurements at 48 
Meadow Street, the house directly m s s  the sneet from the substa- 
tion. and found backgroundlevels of 1 mG inside thebouse and5 mG 
besi&thcsubstntion.Measuremenu; of the wholestreetwere tnkenin 
July 1990revealing field levelsof3-36mG in h n t  of the houses (the 
hirhrcadine was foundnext to nriscr onopolc) and7-16 mG in fmnt 
of& subs~tion, Corrignn told~icrowa&~ews. See Paul Brodeur, 
"ArmolsofRndiation:CalamilyonMeadowStrcet,"TheNew Yorker. 
pp.38-72. July 9.1990. and JonathanBrinhan."MapRaises Doubts 
of Power Line Safety."New HavenRegister (CT), pp.15,21, October 
3,1990. 

Darrington, WA: Neighbor's Cluster Concern 
In a Danington, WA, neighborhood there have been at least 12 

cases of c m e r  in 19 homes locatednear two 230 kV power lines. 
accnrdine to Betsv Diedrick. a local resident-in the four houses u 

closesttod~clincs U~erewerecnscsof lcukcmin, lymphomas wdbrain 
tumors. An investigation by Dr. SamuclMilhm Jr.of the Washington 
swte Depment  of H d t h  did not reveal any systematic increase of 
wncer incidence in the area "It doesn't lwk like there's anylhing . - 

suspicious," he toldMicrowaveNews, noting that there werevarious 
~ofcancer,with~ouetypepredominating.HoweveDiedrick's 
survey didgenerate enoughconcemamong orhnresidentstocompel 
the Snohomish Public Utilities Dihict to relocate aplnnned substa- 
tionto anunpopulated area. SeeBill Diehich "Of Current Concern." 
Pacf~(magazineintheSundaySeattleTimandPosl-InteIlige~er). 
April 8,1990; the cover story features Diedrick's map of the cluster. 

Vancouver, WA: Crestline School 
Between 1982and 1989,thereweresevencasesofcancerreported 

among students who attended the Crestlime Elementmy School in 
Vancouver, WA, according to Dr. Karen Steingart of the Southwest 
Washington Health Dishict. Adjacent to the school's property are a 
12.5 kV dishibution line and a 115 kV transmission line. Steingat's 
investigation failed to unmver a muse for the cluster. She told 
Microwave News that measurements taken by the Clark Counly 
Public Utilities Dishict (PUD) showed thnt Crestline does not have 
significantly elevatedEMFlevelscompared withotherschools in the 
area. She also noted that there were four different types of cancer 
among the sevenchildren, and four of the seven had lived in the urea 
for less than one year prior to diagnosis. Last June, the mother of a 
former Crestline student who died of leukemia in 1987 filed a 
"wrongbl death" suit against the PUD, claiming that exposure to 

EMFs from power lines at home and at school and from a substation 
near her home caused her daughter's cancer. The suit has since been 
dropped (see p.5). 

RF/MW Radiation 
Griffiss AFB, NY: Childhood Leukemia 

In a letter to the editor in the November 23.1963 issue of The 
h e r .  Dr. Samuel Milham Jr. documented a cluster of acuteleukc- 
mia dirlls between 1948 wd 1960 among children in Rome, NY. 
Milham. whoisnow wilhthe WashinctonstakDmanmentof Hcallh. 
was unable to identify acommon fnc&r, altlloughilc"wns convinced 
there was a hugeexcess." he recently toldhlicrowaveNews. Milham 
firstbegan to &si&rapossible connection with RF/MWexposures 
after reading two studies by Drs. John Lesterand Dennis Moore in the 
Journal of Bioelec@icity (1, pp.59-76 and pp.77-82 1982), which 
showed higher rates of cancer among, respectively, people living on 
hills in thepath of radar signals and f i p l b  living in counties with nn 
air force base. "1 said 'Aha!' when 1 r e d  them." Milham continu& 
he recalled seeing a big s e e g i c  air command base with "huge 
rad ars... looming ova" the town: 'l wuld see thc radars around the 
town when1 was visitingpeople."Milhamsaid, however, that, at this 
pea a link between the cluster and the radars is 'pure conjecmre." 

Rutherford, NJ: Childhood Cancer 
In early 1978, a cluster of leukemia and Hodgkin's disease was 

identitied among children livinp: in Rutherford, NJ--many of whom 
attended llie ~ i e k e ~ o n t  ~ c h o o f ~ f  the potential causes ~onsidcred, 
two wcrcRFmdintionemitkrs: IheI'lTRFMW tcst facility inncurby 
Nutley and Clifton, nnd themany commercialradio bmadcast anten- 
m in the area The then National Bureau of Standards (NBS) 
measured the RF levels at the school inMay 1979 and the Environ- 
mend Protection Agency @PA) mcnsured them again in July and 
Aueust 198O.Thecauseof theclustawasneverdisu)vered. Seeletter ..-- ~~~ 

ofNBS's C.K.S. Miller toNew Jersey D e p m e n t  of Environn;cntal 
Protection. July 17. 1979: EPA's David Hawki ' s  letter to Con- 
gessman Andrew Maguire, February 6, 1980; and Jill Jonnes and 
Miclinel HOVL "Onc Stone Left Untumed in Rurlinford Cancer 
Inquiry,"~ek Jersey Monthly, pp.38-39, March 1979. 

Beaver Falls, NY: RF Sealers , 

In 1980.theNationd~tituu:forOccupntionalS~ety andHcdrl~ 
NOSH) investicated an alleged cluster of six cases of cmcer- 
k~cluding breast-and ovnrian~an- and lymphoma-among 20 
female RF heat sealer merators at the Beaverite Products plant in 

ing evldence in lhe scientiilc iteralure lo indicate lhat RF radialion 
causes cancer in humans and anim;lls." A NIOSH RF survey of llic 
plant foundelecvic andmagnetic field levels ashigh as 896 Vim and 
1.41 A h .  remectivcl~ (see nlso MIVN. J/F82). Indced, members of 
the s&ei team rep&d experiencing " h e k g  sensation in the 
forcnrms andlegs,"indicating that"exposedpersomel are absorbing 
signifcant amounts of RF energy." 

Ragenrille, OH: AT&T Workers 
In 1981,NfOSH couldnotidentify alinkbetweenaclusteroffive 

cases of c m e r  among seven AT&T long lines workers and one 
cleaning woman employed at a site in Ragerville. OH, and exposure 
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to MW radiution(seeMIVN. F81).ThcNIOSH team memurcdmnxi- 
mum leveLcofO.1 mW/mzat thesile, but there wassome uncenninty 
as to the actual exposures to RF/MW radiation. James Cole of fhk 
Communicaiions WorkersofAmuicaLocalNo.4354, whocalledfor 
~heinvestigntionm~inlruncdthatthecnuscofll~eclusmwmnsrocialed 
with the site: "I w e c t  there could still be n h m d  but we aren't 
sophisticated enou& t o m e m i t  or find it" 

Portland, OR: Cancer Excess 
Intheearlv 1980s. Drs. WilliamMortonand David Phillips of the 

Oregon ~ c a l &  ~ciences~nivcrsi t~ in Portlnnd reported asignificnnt 
ssociation between certain types ofcancn (including leukemia and 
breastcanccr)andRF/MW rudiatiahThcy obsavedthesvongest link 
withthcVHFbmd+54-88MI-lzand 176-216MHz.SccMononand 
Phillips, Radioemission Density and Cuncer Epidemiology in the 
PortlondMerropolitm&ea, areport to EPA. June 1983. For another 
Portland area cluster report. see Michael Daley ct al.. 'Community 
Fear of Non-Ionizing Radiation: A Field Investigation," IEZE 
Trm~tbmonBiomedicalEngineeriq,32,~.246-~8,Mmh1985. 
(See also MWN, JF82 and My82.) 

Lualualei, HI: Cancer and Navy Towers 
Between 1979 and 1985, children living within five miles of the 

U.S. Navy communications complex in Lualualei on Oahq HI, 
developedleukemiaatfourtimestheexpecledratc(seeMWN,M/J87). 
TheNavy measured the RF/MWlevels inside the Radio Tnx~mitter 
Facilitv (RTFl and at its border. On the basis of thosemensurements, , .  . 
the Navy concluded that,'Tl~ne is M reason to believe" that peuple 
livine outside thc RTF boundw are suffcrinc any dversu hiolocicd 
cff& from elecmmagnetic rkation ( ~ a v y s  imphasis). In 582. 
when the measurements were taken. the RTF bad one VLF antenna, 
one LF antenn~ and scveral HF antennas. Thcre were also a numbcr 
ofMW towe~.Concemoverll~ccluserconlinucstothisday:lheissue 
was raised at a sate hearing in June 1990. 

Honolulu, HI: Excess near Broadcast Towers 
In 1987. the Hawaii Deuamnent of Health rewrted that ~eople 

living neu radio and TV &adcast antennas in fionolulu h 2  "&- 
nificantly hicher" cancer rates than those livinr in other p a  of the 
city (s&M@N, W87) .  In the past, towas we& sited inhowntom 
residential meas to~resave thescenicheautvof thesmundinr hills. 
but in 1986. the Hanolulu City Council adopled n zoning rcgZation 
bnnincnew broadcast lowers in residentialand businessdiLricts(see 
MIvN,-N/D~~). A 1984 radiztionwey ofHonolulu by EPA anithe 
Fdcral Communications Commission found h e  hi&cst lcvclsof RF 
radiation ever measured in an urban inen ( s e e m ,  1ff85). 

Giants Sfadium, NJ: Football Players 
Between 1980 and 1986. four New York Giants football players 

were diagnosed with cancer. The Giants play in the New Jersey 
Meadowlands Sports Complex in East Ruthaford. where RF radia- 
tion residential exposures from 15 AM radio bmadcast antennas 
wirhineightmile~ofthecomplexan:amung thehighestinthecounlry 
(see MWN, N/D88). An epidemiological study of stadium workers 
(non-playas)failedtosupportalinktoRF, thoughafomalrepmthas 
yet to be released. See memorandum from Dr. Philip Landrigan, 
Meadowlands Sporrs Complex Cancer Investigation: Executive 
Summay, Mount Sinai School of Medicine, New Ymk, NY. July 
1989, and Eve Markowit& "Music Not Only Thing in the Air." The 
Record (NJ). May 6.1990. 

Thurso, Scotland: Leukemia near Dounreay 
A cluster of leukemia amone children livme onhills in the smnU 

lownofThuru, onthcnonhcm coat of ~cotl&cludescx~lanation. 
Inn IY88rewrt. the U.K.ComnitteeonMedica1 AswctsofRadintion 
in the ~ n v k n m e n t  (COMARE) wns unable to I& the cluster to 
radioactive emissions from thc Doumeay nucleincomplex, less than 
ten miles from T h m .  Halfway between T h m  and Doumeay is a 
U.S. Navv communications com~lex at Forswimilnr to the one in 
~ualuale( HI(atlel~).~es~ireca~sforaninvesrigntionofthepossible 
link between the cluster and the Forss station, COMARE has not 
punued this lend A new mdysis is expected w n .  See COMARE. 
Invesriimion or r l ~ e  Possible lncremcd Incidence o f l a u h m i a  in 
~oung?'eo~le near the ~ounreay Nuclear ~slabl& Caithness, 
Scotland, 1988. and Louis Slesin. 'Thurso & McFltiland: A Second 
Look at Two Childhwd Cancer Clustem," SCRAM (Edinburgh. 
Scotland). pp.13-16. FebruaryiMarch 1989. 

McFarland, CA: Childhood Cancer 
InMcFarlmdCA 13childrenhnvedwelo~cancersince1975. 

but state 11cnllh officials have been unable to &lamine why. Invcs- 
ti~ntions inlo pesticides as the potential cause of the clusterhave not 
identified an);thing to dislinyish this ngricultuml mmmtmity from 
ulher towns intl~earca(sccMIVN, Jff88). Indccd, nreportrelensedon 
May 10.1990 by the sratc Deparbnent of Health~&ices mncluded 
that the childhood cancerrntcs in Kern county-in which McFxland 
is lacate&-and in three neighboring count& "are not stulktically 
different thanrates seenelsewhen: inCalifomiaorinotherpatts of the 
UnitedStates." Whntmay setMcFarland apnrtis ahigh-powervoice 
ofAmericn~0A)shonwave~~~-10catedinn~Delan~- 
withnearly twomillionwattsintoraloucput, whichbmadcastsat9 and 
11 MHz. A number of experts and McFarland residents believe that 
the VOA station may play a role in rhe etiology of rhe cluster, the 
possibility of n syne~gy between toxic chemicals md RF radiaiionis 
alsobeingmnsidered~1989,EPAmeasloedRFlevelsinMcFarland 
and foundnothing unusual (see MWN, MIA89 and JIF90). 

Mount Sutro, CA: Childhood Cancer 
Between 1973 and 1985, children under the aee of 15 in San 

Francism's Noe and Eureka valleys developed c&n at twice the 
cxpectcd m e  (MIVN, MlA89). Thesearch for n cnuse hns centercdon 
MountSumtower,aradioandTVtower.andonrodionctiveandtoric 
cltemical emissions Gom anearby homiul. There arc five VHF and 
four UHF TV stations and four Fk r&o stations aansmitting h m  
Mount Sum tower. In December 1988, ennineerr Gom Hammett & 
Edison, a San Frmcisco consulling firm, found levels in the mgeof 
3-10 aW/cm2 ncar the base of the tower and 0 5  uWlcm2 with n 
max&umof 2 . 6 p ~ l m ~ i n ~ o e  a n d ~ u r e k a v a l l e ~ s . ' ~ r e c e n t s ~ ~ ~ ~  
by Dr. Steve Selvin at the Universily of California, Berkeley, indi- 
cated anunusual number of cancer cases in rhe area around the tower. 
'This is just a hintof apossible clustering. andnot avery gwdhint," 
SelvincautionedinanOclober199Ointerview withMicrmvaveNews. 
The state Deparbnent of Health Services will look into the cluster. 

Upper Cape Cod, MA: High Cancer Rates 
E l e v a t e d r n t e s a f ~ 8 n c e r - - p a r t i c u l ~ l y f u n g c ~ r ~ I e ~ ~  

have been documented among residents of five upper Cape Cod 
towns, according to an explorarory survey by the Massachusetts 
DepartmentoEPuhlic Health (see MWN. MIJ88). Researchm at the 
Boston University (BU) Schwl of Public Health arenearing the end 
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SPECIAL REPORT: Cancer Clusters and EMFs 

of a $500,000, two-year investigndonof aptentiid linkbetween the 
hieh cancer incidence and such environmental factors as hirh- and 
lohreqncncy radiation from the nearby PAVE PAWS razar and 
from pwerlmes. BU's Dr. Ann Aschengrau, one of the lead inves- 
tigators, toldMicrowaveNewsthatthey expectto issue theirreportthis 
December. 

University of Rochester, NY: NHL 
Thae have been at least 12 cases of non-Hodrkin's lymphomas - . . 

(NHLs) mong employees and students who worked or still work at 
the University of Rocliestcr's River Cmpus. Five of lhc cases arc 

EMP-Leukemia Lawsuit Settled fconrinuedfromp.1) 

alongwith codefendantLovelaceBiomedical andEnvironmen- 
talResearch Institute in Albuquerque, NM, used Strorn and the 
other Boeing EMF' workers as research subjects without their 
knowledge or consent The case against a thud codefendant, 
EG&G, was dismissed. 

Unlike many previous EMFsettlements, the Boeing agree- 
ment is a matter of public record. Part of the settlement with 
Lovelace remains confidential, however. 

Boeingdoes notadmitany liability.'%eitherthesuit nor the 
settlementhasanything todo withMr. Stmm'sleukemia,"Russ 
Young,aBoeingspokesman, toldMicrowaveNavs."Wehaven't 
seen any conclusivescientificevidencethatEMF'posesahealth 
hazard, but wecontinue totreat itwithgreatcare."However, he 
added that, "We readily acknowledge that there are still ques- 
tions about EMP health risks." 

Indeed, the leukemia causation issue would not have been 
directly addressed had thecasegoneto rialbecauseof the 1988 
denial of Strom's workers' compensation claim that EMP 
radiation caused his leukemia Although the claim was being 
appealed, the superior court judge ruled that the parties had to 
abide by the workers' compensation decision and could not 
introduce theissue. (Stmm ultimately dropped theclaim aspart 
of the settlement) 

Medical Program 

The Boeing medical program will provide up to ten years of 
free medical examinations for the 700 EMP workers. Partici- 
pation will be voluntary, although Young said that all EMP 
workers exposed to 5 kV/m or more are currently required to 
undergo medicat screening. In addition, Boeing A d  ~ovelace 
willconhibuteover$2W,000 tonmedical fundtobe usedby an 
independentmedica ladminis t ra tor toevalua teons  
and assist workers with any EMP-related concerns. 

All Boeing EMP workers, except for Strom, can still seek 
compensation for any illness or injury due to on-the-job EMF' 
exposures. 

Stmm,aBoeingemployeeforthepast29 years,workedwith 
EMPfrom 1983through 1985,testingitseffectsontheelecrical 
and electronic components of the MX Teacekeeper" missile. 
He worked inside a shielded room containing the EMP power 
supply and pulsm which, he said, were fued hundreds of times 
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amongpeople who worked at Latrimore Hnll.Nocause forthecluster 
has been idendfied, although some have pinted to the campus's 
1,OW-watt FM radio a n t a m  located 100 feet from Lattimore Hall 
(seeMWN,J/A9O).Dr. James Melius of theNew YorkDepamentof 
HeolthtoldMicrowaveNewsthaf "It's ashikingcluster."mdthat RF 
radiation is a "legitimate concern." A June 9, 1990 RF survey of 
Lnttimore Hull and nearbv buildines found M delectable levels. but 
themererusedinthes1~~~-Hol&~ ~nduslries ~1-300Z-w&ot 
sensitive e m o h  to detect levels in themicmwauranre. Formoreon 
thecluster; s e e ~ m y  Ellin Arch"~ysmycif  ~attimo&Hall."~imes- 
Union (Rochester. NY). May 21. 1990, and "Still Puzzling over 
Cancer 'Cluster,' "April 10,1990. 

Terms of the Settlement 
Listed below are the majorpointsofboth the Strom and 

the class action seltlements. 

I - Boeinp pavs Robert Stram $500.OW in cash and in an a u i t y  I 
far his isy. - Boeing sponsors a comprehensive medical program for the 
class of approximately 700 Boeing EMP workers that includes: 

1) Ten yws  of medical examinations-participation by 
workers is voluntary; 
2) A $200.000 fund from Boeing and Lovelace to mver 
expenses associated with the medical exams; 
3) The appointment of amedical adminishator. appmvedby 
both panics, to oversee the program. 

Stmmroleases Boeing from all claims, including his workers' 
compensation claim. - All of the other class members retain their right to seek 
compensation for injnries and illnesses related to occupational 
EMP exposures. 

a day. In 1985, at the age of 45, Smm was diagnosed with 
chronic myelogenous leukemia He continues to work for 
Boeing in its commercial avionics division. 

"I feel vindicated" Smm told Microwave News, butadded 
that he feels "somewhat bittersweet'' about the settlement "It 
would have been good to go to court and argue the health is- 
sues." Ifthesuit hadgone to niat, someof the counhy's leading 
EMF experts would have testified (see MWN, JIA90. Smm 
acknowledged that the niat might have taken years. 

Withat least $100,000 of the settlement money, Stmm and 
his wife Barbara plan to establish the Robert Carl Strom 
Foundation to "ensure that the public continues to learn about 
theteniblehazardsofele~magneti~~tion."Thefo~ndation 
will provide information to the general public through schools, 
unions andotherorganizations, sponsorsymposiaonEMFs and 
support legislation and EMF-related litigation. An inaugural 
reception honoring the Stroms will be held in Seattle on No- 
vember 8. It will be open to the public. 

The settlement paves the way for a host of future EMF- 
healtheffectslawsuits,according toWithey."We haveamassed 
significant medical and scientific evidence that E m s ,  hum 
powerlinesnearour schools andinourneighborhwdsandfrom 
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electrical and electronic prcducts like elechic blankets and 
VDTs, do cause biological effects, includimg leukemia, 
lymphomasandbrain tumors." Withey predictedthat,'Thereis 
going to be massive litigation." Bryant agreed, adding that, 
:'This case is only the beginning of out effoas to protect the 
public from these dangers." 

The Lovelace Connection 

During the discovery phase of the case, the Smms' legal 
team turned up a number of documents that revealed that both 
Boeing and Lovelace had long been aware of the potential 
health hazards of EMP exposures. For instance, in 1979, Dr. 
William Morgan, Bceing'schief ofradiation health protection, 
circulated a memo stating that there were indications thatEMP 
&tiondishubs"thewholechemidbalance withinthebody" 
(see MWN, S/088). 

Lovelacerewachers working on anEWbiceffectssurvey 
wereinformedby Boeingintheearly 1970softhreecasesofleu- 
kemia and lymphomas--and instances of other Mood abnor- 
malitiesamongapproximately 200 Boeing EMP technicians 
working at a Montana test site between 1-968 and 1972. Yet in 
its February 1977 report, Review of Occupational S$ety and 
HealthAspectsofEMPExpos~~e ,Lovelaceconcludedthat"...no 
adversehealth effects of [EMP] exposurehavebeen determined 
~omeithertherepeatedpbysicaleminationsperformedorthe 
personal observations of thenearly 600 individuals covered in 
thisreview."In 1988,Dr.SamuelMilham Jr.ofthe Washington 

Federal Agencies on EMFs (coainuedfromp.IJ 

state Depamnent of Health called for a national study of EMP 
workers after reviewine the same data (seeMWN. ND88). 

Strom charged in-court documeits filed in 1990 'that 
Lovelace's "manipulation, suppression and cover-up of the 
cancer incidence and potential adverse health effects of EMP 
ex posure..." led to Bceing's relaxation of its in-house EMP 
exposure standard. The standard was first set at 0.4 kV/m in 
1970,butrose to 1 kV/m and then to 5 kV/m over the next seven 
years.In 1977,the yearof theLovelacereprt'srelease,Boeing 
raised the standard to 50 kV/m (see MWN, JIA87). 

Over the past two years, the case has captured the attention 
ofthenationalmediaOnMarch 5,1989,CBS-TV's 60Minutes 
broadcast a segment with Mike Wallace on the Smms' claims 
( s e e m  ND88 and M/J89). An update aired on September 
2,1990. Although Wallacedid not make the leap from EMPto 
other EMF-related health risks, some have. For example, an 
editorial in the August 19, 1990 Seattle Post-lntelligencer 
declared that: "In addition to improving the lot of workers in 
Boeing plants, this case has helped focus public attention on a 
potentialhealthMthatasyetisl i t t leundas~by~ieu~ts 
and the medical profassio-the effect of exposure to e lecm 
magnetic fields on the human body. Disturbing-if as yet not 
definitive-findings in numerous studies suggest that much 
more is to beleamedabout IEEvIFs] before anyone can say with 
ceaainty that they do not harm humans." 

For information on the Saom Foundation and the inaugural 
reception, contact Michael Wirhey. Schmeter, Goldmnrk & Bender, 
810Third Ave., Suite500, Seattle. WA 98104, (206) 622-8003. 

as 2,000 animals and cost as much as $6-10 million, according 
toDr.Gary Boormanof theNational InstituteofEnvironrnental 
Health Sciences (NEHS). 

TheNTPinitiativeistheLugestgovemmentefforttodateto 
investigate EMF health effects. As one observer put it, 'The 
new attitudeatNIEHS isentirely appropriate. They havewoken 
up and smelled the coffee." The NTP coordinates research for 
the Department of Health and Human Services (of which 
NIEHS isapm),theFood andDrugAdministration~A)and 
the National Institute for Occupational Safety and Health 

The draft protocol for the cancer study calls for exposing 
miceandratsofbothsexestomagneticfieldsof2OmG,2~mG, 
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2 G or 10 G over a period of two years. Boorman is also 
considering exposing one group of anhals to fields that nre 
switched on and off to gauge the impact of intermittent expo- 
sures. 

The first draft of the protocol had called for exposures at 2 
mG,but,ataSeptember 19publicmeetinginResearchTriangle 
Park NC, a number of expeas argued that2 mG was tea close 
to background levels. Thediscussion alsoconvincedthe NTP to 
double the number of animals per dose p u p  from 50 to 100. 
The f i  protocol is still under review, because, as Boorman 
pointedoutinatelephoneinterview,"Noonereally hows  what 
is best" TheNTP anticipates issuing a request forproposals by 
the end of January 1991, and the studies are expected to begin 
by next fall. 

Bwrman said that the NTP studies are being coordinated 
w i t h t h e ~ o o n g o i n g m a j o r a n i m ~ s t u d i e s o n e ~  
of CaliFomia at Los Angela, sponsored by the Electric Power 
ResearchInstitutepRI),andone at theuniversity of Quebec, 
sponsored by Health and Welfare Canada, Hydro Quebec and 
Ontario Hydro (see MWN, JIM9 and MD90). Heafth and 
WelfareCanadaalso hasasmaller,in-houseanimal study under 
wav. 

NIEHS is also planning to fund studies on mechanisms of 
EMFintenctions. Dr. ChrisSchonwalderofNIEHS'sDivision 
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ofF,xmural Research andTraining toldMicrowaveNewsthat 
he plans to issue a "program announcement" by the end of this 
winter. But, he added, 'We are ready to entertain applications 
now." Schonwalder said that NIEHS could fund three or four 
grants, each in the $120,000-150,000 range. 

Formore informntion, contact: Dr. Gay Bwrmq Chief, Chemi- 
cal Cnrcinogcnicity Branch, NIEHS. PO Box 12233. Research Tri- 
angle Park. NC 27709. (919) 541-3440; Dr. Chris Schonwalder. 
Chief, Scientific Pmgnms Branch at NIEHS, (919) 541-7634. 

EPA's Cancer Assessment and Research Agenda 

The second review dmft of the Environmental Protection 
Agency's @PA) Evaluation of thePofentia1 Carcinogenicity of 
ElecrronlogneticFicldris now scheduled to k releasedinearly 
Novcmkr (see AIIVN, MIJ90). EPA's Science Advisory Board 
(SAB) is assemhlingan expertpanel toreview thedocument- 
a meeting is tentatively scheduled for mid-January 1991. Dr. 
Genevieve Matanoski ofJohns Hopkins University's school of 
public health in Baltimore, MD, &I chair the SAB panel. 

On June 28, EPA gathered a panel of experts from outside 
the agency to review the cancer report To date, the agency has 
refused torelease thepanel's written comments,submittedafter 
the meeting. Dr. Roben McGaughy of EPA's Office of Health 
and Environmental Assessment (OHEA), the project manager 
for the report, told Microwave News that the comments will be 
released with the second review draft This external review 
draft, which will be available to the public, will incorporate the 
advice of the peer review panel. 

EPA is planning to re1easeaNationalResearchAgenda for 
HwnanExposuresto EMFsasacompanionreportto thecancer 
assessment It will address exposure assessments, biological 
effects and control technologies for EMFs in the 0-500 kHz 
frequency band. 

EPA's Dr. JoeElder, who is in chargeof writing theagenda, 
toldMicrowaveNe~vsthatitwillnotbelimitedtocancerbutwill 
also cover reproductive, developmental, immunological and 
nervous system effects. Elder stressed that the agenda will 
address research needs for all government agencies, not just 
EPA, as well as for private sector organizations, such as EPRI. 

For more information. contnct Dr. Robert McGnughy, OHEA 
(RD-689). EPA 401 M St. SW, Washington. DC 20460. (202)382- 
5898; Kathleen Conway. Science Advisory Board (A-IOlF), EPA 
401 M St., SW, Washington, DC 20460, (202) 382-2552; Dr. Joe 
Elder, Office of Health Research (MD-51), EPA. ResenrchTriangle 
P& NC 27711, (919) 541-2542. 

FDA and Electric Blankets 

On the morning of November 14, staffers from the FDA's 
Center for Devices and Radiologicai Health (CDRH) will host 
a seminar on ELF health risks with a special emphasis on 
elechic blankets. 

The FDA's interest in electric blankets--a marked change 
from last year, when the agency dismissed such concerns (see 
MWN, MlJ89)-waspromptedby 18 members of Congress. In 
a June 26 letter, fust adddrarsed to the U.S. Consumer Product 

Safety Commissionandlater totheFDA they urgedimmediate 
action to require a warning label on all elechic blankets to dis- 
courage their useby children andpregnnnt women andapublic 
serviceadvertisingcampaign to publicize the possible hnzards. 
The FDA has the legal authority to regulate "electronic prod- 
ucts" such as video display terminals (VDTs) and elechic bblan- 
kets. The members of the House of Representatives wrote that 
thefed~govemment"hasamoral&li~onon'U)wamthepblic. 

AmongthosesigningtheletterwereRep.GeorgeMiller (D- 
CA) andRep. PeterKostmayer @-PA), each of whom has held 
congressional hearings on power lineEMFs (see MWN, N/D87 
and M/A90, respectively). 

The seminar will be followed by ameeting of the CDRH's 
TechnicalElechonicProductRadiationSafetyStandardsCom- 
mittee(TEPRSSC). The safety ofelectric bhketsis  onTEPR- 
SSC's agenda for the afterncon of November 15, according to 
t h e c o m m i u e e ' s e x e c u t i v e ~ r a r y , M e n e U n d  
ofionizingandultravioletmdiationissueswillalsobediscussed. 

For more inEonnation, contact: Arlene Underdonk. Office of 
Standards and Regulations (HFZ-83). CDRH. 5600 Fishers Lone, 
Rockvii. MD 20857, (301) 443-3426. 

NIOSH Workshop for a National Research Strategy 

NIOSH will hold a scientific workshop in Cincinnati, OH, 
onJanuary30-31,1991 "to deve1opanationalrese;uchsmtegy 
on the health effects of elechomagnetic radiation on workers." 
At the meeting, the available data will be reviewed, gaps in 
knowledge will be identified and a research agenda will be 
discussed.The workshop, whichwillcoverEMFsbe10~ 1 kHz, 
willbeopen to the public, butattendance will be limited to 250. 

Philip Bierhaum, the directorofNIOSH'sDivision of Phys- 
ical ScienceandEngineering, who is organizing the work~h&~,  
told Microwave News that NIOSH D i t o r  Dr. Donald Millar 
hadcalledforthemeeting."Dr. MiUarwantstounderstandwhat 
NIOSH should be doing in this area," he said. There are 
indications that Milla x& prompted to study EMFs after a 
number of congressional inquiries were directed at NIOSH. 

For more information, contact Philip Bierbaum (R-2). Electro- 
magnetic Radiation Workshop, NIOSH, 4676 Columbia Parkway, 
Cincinnati. OH45226. (513) 841-4321. 

EMF Papers I A clipping service on non-ionizing radiation I 
Microwave News now offers EMF Papers. For only 
$100 per month you will receive packets twice a month 
containing the most recent literature on eleclxomagnetic 
fields,keeping youup-to-dateonall thenews in thenews. 
It's the perfect complement to your subscription to 
Microwave News. 

Subscribe today, or send $25 for a sample packet 
To order, call: (212) 517-2800. 
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UPDATES 
BlOL OGICAL EFFECTS 

Now in F'rimt..Two key papers, already much discussed in 
policydebates,havenowbeenpublishedinB~, 
.Vol.ll. No.2.1990: (1) The results of the Henhouse Project on 
the effects of weakPMFson developingchickembryoslhey 
were first presented in June 1988 (seeMWN. M/A88), and (2) 
The findings of Dr. KurtSalzingerandcoworkerson thealtered 
behavior of adult rats exposed painatally to ELF fields-this 
study was part of the New York State Power Lines Project in 
its~theproject's~ien~cad~pane1calledS~ger's 
results "dramatic" (see MWN, JJIA87) .... The results of a 1988 
study by Dr. W.Q. Shlrner and colleagues which found babies 
who died of sudden infant death syndmme (SIDS) to have de- 
pressed melatonin levels (seeMWN, S/088) were published in 
ForensicScienceInternational,45,pp. 171-180 1990. Stumer, 
the chief medical examiner for Rhode Island, along with Dr. 
RichardWurtmanandotherreswchersfromtheMassachusetts 
JnstituteofTechnology in Cambridge,found thatmeanmelato- 
nin concentrations in cerebrospinal fluid were si&~cantly 
lower in SIDS infants than in infants who had died of othercauses. 
Though pmsible reasons for the depressed melatonin levels were 
not discussed, thepapercomesat a time when moreand more 
reswch is pointing to nconnection betweenexposure to EMFs 
and altered pineal-melatonin rhythms (see MWN, Mn88 and JI 
A90). Stumer declined to comment on a possible Sink between 
SIDS and E m s ,  noting that, "We don't work in that area." 

EMP 

Army SaysNo toHealthEffectsStudy ... TheU.S.Army does 
not plan to study the health ofpersonnel who worked atitsEMP 
test facility in Woodbridge, VA, according to the August 31 
Potomac News, a F ' c i n c e W i  County, VA, newspaper. This 
comes despite prelim'mary findings by Dr. Samuel Milham Jr. 
of the Washington state Department of Health that Boeing 
employees who worked with EMP suffered leukemia and 
lymphomasat ten times theexpectedrate(seep.1 andMWN, Nl 
D88). The Army has also declined to look into potentialeffects 
on residents in the surrounding -nying requests from 
state and county officials-claiming that the responsibility lies 
with the state health department However, one sfate health 
official said that hedoes nothave the necessary staff for such a 
study. In April, the Potomac News featured a five-part inves- 
tigative series on the Army's record on EMP safety at the 
Wwdbridge facility (seeMWN, MLl90). The Army shut down 
the Wwdbridge EMP simulators in 1 9 8 k  part of a legal 
setflement-after 17 years of operation (see MWN. MLl88). 

LITIGATION 

SomeLegalAdvice ..." InjuriesfromNIERareclassicexamples 
of theresultsofalovealfairdedonin ignoranceoftherisks," 
writes B N C ~  DeBoskey in the August 1990 issue of Trial, the 
magazine of the Association of Trial Lawyers of America; he 

goes on to suggest that, "Creative plainlSfs' lawyers can help 
remedy thisalarmingsituation byrepresentingthevictimsof the 
electronic age." DeBoskey, of Silver & DeBoskey in Denver, 
CO, recently won an undisclosed sum in settling a case of RF 
radiation exposure. DeBoskey's two clientsclaimed that living 
next to an FM radio tower had caused one to develop non- 
Hodgkin's lymphomaand hadexposed theother toan increased 
risk of cancer (see MWN, St089 and MiJ90). DeBoskey be- 
lieves that indusey faces "serious punitive damage problems" 
from its long-standing knowledge of the potential hazards of 
NIER. Moreover, for those industries that have been "Funding 
research designed to show the absence of harm to workers 
or .... [that] havetaken&mativesteps topreventtheinstitution 
and enforcement of exposure limi ts.... potential liability is even 
geater." ...An articleintheColumbia JournalofEnvironmental 
Law, 15, No.2, pp.359-388, 1990, warns that the EMF health 
effects issue is here to stay. "As water and air pollution were to 
the 1970s. and hazardous waste and toxic chemicals to the 
1980s,elechomagneticfields will bean environmental issue of 
the 1990s:' writes law student John Weiss. 

MEDICAL APPLICA TlONS 

MRI Safety,.Drs. Emanuel Kanal and Frank Shellock, two 
physicians who have long been concerned with the possible 
risks associated with magnetic resonance imaging (MU), to- 
gether with Dr. Lalith Talagala have published a detailed 
review, "Safety Considerations in MR Imaging," in the Sep 
tember 1990 issue of R d o l o g y  (1 76, pp.593-606). Kanal and 
Talagah are at the Pittsburgh (PA) NMR Institute; Shellock is 
at the Cedars-Sinai Medical Center in Los Angeles, C k  Their 
paperincludes 1551eferences. Thelastmajorreview wasby Dr. 
Jerome Beers in MagneticResonance Imaging, 7 ,  pp.309-331, 
1989 (seeMWN, JlM9) .... SheUockalsopublishedareview last 
year: "Biological Effects and Safety Aspects of Magnetic 
ResonanceImaging~'Mag~ticResoll~~eQm1er~,5,pp243- 
261, 1989. See also his recent study, with two associates at 
Cedars-Sinai, "Heating of the Scrotum by High-Fieldstrength 
MR Imaging," American Journal of Roentgenology, 154, 
pp.1229-1232,June 1990 .... TheFDA'sDr. Whit Athey basalso 
been doingreswch on MW see "A Model of the Temperature 
Rise in the Head Due to Magnetic Resonance Imaging Proce- 
dures:'MagneticResoll~~einMedicine,9. pp.174-184,1989. 
During thesummer, the FDAreleased areport it commissioned 
kom Dr. J. Paaick Reilly on Peripheral Nerve and Cardiac 
Excitation by Time-VaryraryrngMagneticFieldr:A Comparisonof 
Thresholdr (No.MT90-100). Specifically, Reilly was asked to 
investigate the potential health risks from the on-and-off 
switchingof themagnetic fields usedin MRIs. Singlecopies are 
available h m  Athey at: Office of Science and Technology 
(HFL.l33),CDRH, 5600FishersLane,ROckville, MD 20857, 
(301)443-3840 .... Dr. Jeffrey Goldand coworkersattheComell 
Medical Center in New York City have published "Safety of 
Metallic Surgical Clips in Patients Undergoing High-Field 
Strength Magnetic Resonance Imaging" in Annals of Thoracic 
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Surgery,48,pp.643-645, 1989 .... AndagroupatBaylorCoUege 
of Medicine in Houston, TX, led by Dr. Naresh hasad, has 
found that "immuneresponse may beenhancedfollowingMR1 
exposure." See their abstract, "Delayed Tumor Onset FoUow- 
ing MR Imnging Exposure," presented at the 9th Annual Sci- 
entific Meeting of the Sociery of Magnetic Resonance in Medi- 
cine, held in New York City, August 18-24,1990. 

Hyperthermia Consensus ... In May 1989, an International 
ConsensusMeeting on Hyperthermia was held inTrento, Italy, 
to assess thecurrent status of hyperthermia for the treatment of 
cancer. The consensus statement, complete with copious ref- 
erences, appears in the International Journal of Hyperthennia, 
6. pp.837-877, SeptemberIOctober 1990. 

PEOPLE 

Dr. Howard Wachtel has taken a one-year sabbatical from the 
University of Colorado in Boulder to be a visiting scientist at 
EPRI. ~ a c h t e l  will be investigatingihenemlogicaleKectsof 
EMFs .... Dr. Den Lyle hasjoincdDr.MaysSwicurd'slabat the 
FDA's Center for Devices and Radiological Health. He will be 
continuing his studies on the effects of EMFs on calcium 
metabolism, which he was working on when he was a member 
of Dr. Ross Adey's research group at the VAHospital in Loma 
Linda, CA. Swicord told Microwave News that Lyle's ap- 
pointment "indicates a growing emphasis on ELF issues at the 
center." ... Dr. Jerome Beers has joined the Radiology Depart- 
ment at Columbia-Presbyterian Hospital in New York City. 

VDTs 

FDA ToTest VDTEMFs ... TheFDA'sCenter for Devicesand 
Radiological Health has announced that it will measure emis- 
sions of X-rays, ultrasound, VLF and ELF EMFs from televi- 
sion sets and VDTs at its Winchester, MA, lab-the first 
comprehensive government testing program since 1981 (see 
MWN. Mr81 and My81). The FDA began devising test proto- 
cols on October 1 and expects measurements to be completed 
within 18 months. The agency plans to evaluate more than 100 
TVs and VDTs .... With concern over possible health effects 
mounting, several magazines have attempted to do their own 
tests of ELF EMFs from VDTswith conflicting results. For 
example, in theDecember 12,1989PCMagazine, WinnRosch 
repo~ted fields of more than 60 mG 24 inches in frontof an NEC 
monitor--a much higher level than expected. Rosch next told 
readers of the February 1990 MacUser that they could expect 
similarly high EMFs from a Macintosh Plus. In conmt ,  
Macworldreportedmuch lower levels in its own measurements 
of ten Macintosh-compatible monitors as part of its July 1990 
specialreportonWTEMFs.Mmworldneverthelesscal1edthese 
levels"worrisome." U.S. News& WorldRepor~pnblishedread- 
ings taken from 30different monitorsin its September 10,1990 
issue. The magazineaveraged theresultsamong three different 
categories: VDTs, black-and-white PCs and color PCs (the 

distinctionbetweenaVDTandaPCisnotclear),andthoughthe 
levels were similar to those reported in Macworld, U.S. News 
concluded that they gave a "message of comfort." Infoworld is 
reportedly planning its own tests. 

US. Air Force Dismisses VDT EMF s..VDTradiation poses 
nohealth hazard,accordingtoanewreportfrom theUSAF.The 
repon concludes that, 'While research continues on low level 
ELF effects, results of studies so far have proven no link be- 
tween ELF and denimental effects on humans .... no reassign- 
ment of pregnant VDT workers is wnrmnted," and that, 'WO 
basis exists for recommending radiation control measures for 
VDTs." A copy of Ergonomics and Radialion Effects from 
Video Display Terminals and Workstations (AFOEHL Report 
90U43EH00542DXX) is available from: Occupational and 
Environmental Health Lnboratory, Human Systems Division, 
B m k s  AFB, TX 78235. 

Microwave Month ... October is "International Microwave 
Month," according to the Campbell Microwave Institute in 
Camden, M. The institute reports that its research shows that 
86% of children 6-17 years old useMW ovens and that "only" 
10% of children under the age of six use them. As for their 
mothers, most said that their kids liked using MW ovensG'a lot" 
and thatCconly 10% indicated that they were 'very concerned.' " 
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Try EMF Papers 
(see p.13) 

ton "9 
HAZARDOUS RADIO FREQUENCY ELECTROMAGNETIC RADIATION 
Evaluation, Control, Effects and Standards 
Course No. 588DC-January 16-18, 1991 in Washington, DC Fee: $940 

This short course examines the risk of m o s u r e  to intense RI: fields for humans. sensitive electronics eouioment. 

ELF MAGNETIC FIELD METER 
MFG. by COMBINOVA AB, SWEDEN 

* Meets Swedish requirements 
for accuracy. 

*Locates sources 5 to 2000 Hz. 
*Accurate, rugged, portable 
@ Programmable, stores 4000 measurements. 

ERGONOMICS, INC. , 

PO. BOX 9~ . S O L N H M I ~ N ,  PA 18966 . (2151 357-5124 1 FAX 12151 3 ~ 5 8 2  

. . 
ordn;incc dc\iccs, ;and fuuls I t  praidcs h n j k  ilndcnt;lnding of rile wjurccs of lU ciccrron~~gnctic fields, their tmn\: 
mission and inter~cthln mechn~sms , how to detect and qu~ntify the fiolds, nnd 11mv a, p r o t ~ . ~ ~  C ~ U I ~ I I I U I I ~  :~,~Ipcuplc 
fronl tlluir cffccts l l ~ e  prescl~t:~rion i> b;~icallgdc\cripri\~c, nitll rninin13l U K  of rn;~tl~cmnt~cs. tsnmplcsof1ctu.11 IU field 

MAGNETIC SCIENCES INTERNATIONAL 
Amounces a breakthrough in AC magnetic field measure- 
ment - the MSI-20 - an accurate and affordable digital 
Gaussmeter for measuring power-freq 
radiation. 
The MSI-20 combines a calibrated 
plug-in sensor - the MAG CHECK - 
with a high quality, fully functional 
digital multimeter. It provides 
direct readout in milligauss from 
the meter's display, with an 
accuracy of &3%. The MSI-20 
allows measurement from 

surveys, investigation ofpotcntial mrexposuie by humans, and typical pmhlem-solving methods are provided. 
Tile cuunc. should be c\pccnlly \ d u ~ b l e  to mcmhcrs of the medicdl elecuunics pmferiion, m;muDcturers of pon:~ble 

2nd hmd.held mdio equipment, md twrs oftcsr and induslri:~l elcctmnics equipment in ;~dditiun t,r n~;m;~gcn, scicntisLs. 

Safe VDTs with 0.0 milliGauss (magnetic radiation) as well as 
0.0 Volts/meter (elechic radiation) at 60 Hz and at VLF be- 
quencies. Used by U.S. C o n p s ,  U.S. EP.A, NY State & Yale 
Medical School. Magnetic radiation milliGauss meters to 
measure power lines, VDTs. TVs. CallGeorge Lechter at (8W) 
222-3W3 Or 617) 444=/7789 Or write for liternhne to Safe 
Computing, Inc., 368 HiUside Ave., Needham. MA 02194.The 
Snfe Monitor has been feamed on CNN, NBC and CBS. 

physicians, attornw, engineers, industrial hygienists, envimnmentaf specialists, securityand Im edorcement personnel, 
electronic systems planners, and equipment operators in gwemment, industw and academe who need a better working 

0.lmG. to 200,000 mG. in four 
ranges. 
Easily used by both pro- 
fessionals and consumers, 
the MSI-20 also includes a 
comprehensive handbook 
for surveying magnetic fi 
There's even a chapter on 
research findings concerning the apparent effects of 
magnetic on humans, 
At only $119.95, the MSI-20 costs less than half that of 
equivalent digita1 gaussmeters. 

To order, call 4151486-1024, 
o r  send $119.95 plus $4.00 for shipping & handling to: 
MSI, 2425B Channing, Ste. 489, Berkeley, CA 94704. 

. . 
knowledge of the topic. 

- 
Insmaom Dr. Bernhard E. Keiser and Dr. Zory R. Glaser 
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Microwaves Cause Persistent 
Eye Damage Below 4 W/Kg 

1 

U.S.-U.S.S.R. Epi Study Planned 

! 

Low-level,pulsedmicrowaveradiationcan causepersistent injury to the 
eye. Laboratory experiments with monkeys and clinical studies of acciden- 
tally exposed workers show that the eye's cone photorecepm can be dam- 
aged by weak radiation, according to Henry Kues of the Johns Hopkins 
University (JHU) Applied Physics Laboratory (APL) in Laurel, MD, and 
Jack Monahan of the Food and Drug Administmtion's (FDA) Center for 
Devices and Radiological Health in Rockville, MD. 

'This is the f i t  time we have primate resenrch data that parallel human 
exposure data," Kues told Microwave News. ''It is highly unlikely that the 
changes in cone vision are artifacts."Kues and Monahan are now setting up 
an epidemiological study of selected microwave-exposed military and civil- 
ian personnel in the Soviet Union to further test their findings. 

This summer, Kues and Monahan, accompanied by APL's Terry Pfen- 
ning, spent three weeks in theU.S.SX. meeting with Soviet scientist.s.'The 
negotiations look very promising," Monahan said on his return in late Sep 
tember. It is likely that researchers in Kiev, Odessa and St. Petersburg will 
work with the IHU-FDA team. 

"We arrived in Leningrad but it was St. Petersburg by the time we left," 
Monahan said, noting that the coup and its aftermath had not hampered their 

(continued on p.13) 

Congress Picks DOE To Lead 
Federal EMF Research 

TheU.S.Congress has assigned ihecoordinationof federal electm- 
magnetic field (EMF) health research to the Department of Energy 
@OE) so that "duplication of research efforts [will] be avoided." 

The DOE has scheduled a meeting for October 10-1 1 in Washing- 
ton,DC,todraftcontingency plans for acomprehensiveEMFresearch 
effortcovering basic science, mitigation and publiceducation, accord- 
ing to Dr. Imre Gyuk, who heads DOE'S EMF research program. 

For fiscal year 1992 (FY92). DOE'sEMFbudgetis$S million (see 
MWN.J/F91).Aswegotopress, Washington isabuzz with rumorsthat 
the W E  will soon have a substantially larger research budget. 

DOE'smandateisconlainedin ConferenceReport 102-177, which 
accompanied theFY92 appropriations bid for energy and water devel- 
opment, dated July 30. The bid was signed into law by President Bush 
on Auyst 17. 

III,,, I "  I Ill , 



ELF NEWS 
<< Power L .ine Talk B 

ThesteeringcommiueeoftheNationalEMFR~hPro~am 
(NERP) postponedits September 12meetinguntilOctober 16 
-17 (see MWN, JIA91). Three new members have joined the 
committee: James DuShaw of the International Brotherhood 
ofElectricalWorkers.Dr.MarkCooper of theConsumerFed- 
eration of America and Dr. Molly Coye, commissioner of the 
CaIiiorniaDepment of Health Services. With the addition of 
Coye,Californianowhas tworepresentativesonthepanel-Dr. 
CharlesImbrecht. whochairs thestate'sEnergy Commission, 
isalready amember .... TheNERPslaffhasidentifiedthreemore 
groups as prospective research adminismtors. Heal111 Re- 
search, Iuc., of Albany, NY, an independent organization that 
ran the New York Power Lines Project, the Public Health 
FoundationofWashington,DC, which was set up by the Ass* 
ciationof StnteandTemtorial HealthOLficers of McLean, VA, 
and the Southwest ResearchInstitute of San Antonio.TX, arc 
scheduled to make presentations at the October meeting. 

<<<< >>>> 
'The future lwks promising for a major breakthrough" in our 
understanding of EMFs and cancer, concluded Dr. Gilles 
Theriault of McGi  University inMontreal, Canada, in an ad- 
dress to the 8th InternationalSymposium on Epidemiology in 
OccupalionalHeaNh, held in Paris, France, on September 10- 
12. Th6riault called the spate of recent male breast cancer stud- 
ies "most intriguing" and asked, 'What about breast cancer in 
women?" In another presentation, Dr. Tore Tynes of the Can- 
cer Registry of Norway in Oslo reported a statistidly sign& 
cant 45% increase in leukemia among elechid workers who 
had been on the job at least ten years. There was essentially no 
excess of brain tumors among these workers, however. Tynes 
previously found an excess of male breast cancer among EMF- 
exposed workers (seeMWN, JJ/F91), but, in Paris, he noted that 
railway and @am drivers, who had the largest increase in breast 
cancer-a fourfold excess-are known to be shift workers, and 
tfierefore may have a b n o d  melatonin cycles. This could be 
part of the problem, he said. Tynes told Microwave News lhat he 
is also working on epidemiological studies of residentially and 
cccupatiodly exposed Norwegians. 

<<<< >> 
Universityof MarylandProfessorRobert Park'sopedarticle, 
"With Alarming Frequency," which appeared in theSeptember 
1 New York Times-and in the September 12 Evening Sun of 
Baltimore, MD, under the tille "America's Hysteria Over 
HealthRisks'%ontends thatitisa"~entist'sobti~tion totry 
toput the EMFI riskinpmperperspectiveforthepublic."Pd 
then writes thatpeopleconcemedabut EMFsshouldknowthat 
"from 1930to 1980theperwpitaconsumption ofelectric pow- 
erin theU.S. increasedtenfol&yel theincidenceofchildhwd 
leukemia ... showed no change." The anicle prompled TIE New 
Yorker's Paul Brodeur to chllllenge Park'sclaims in a leller to 
the Times. Brodeur cites National Cancer Institute statistics, 

detailed in a June 26 Times article, that show nearly an 11% 
increase in acute lymphccytic leukemia (ALL) and more than 
a 30% rise in brain cancer rates from 1973 to 1988 (seeMWN, 
JF91 and JlA91). ALL and brain cancer are, respectively, the 
fust and second most common types of childhood cancer, 
Brodeurnotes. In an angry lctter to the Evening Sun, Baltimore 
attorney Kieron Quinn also objccts to Park's piece, charging 
that he and other physicists whoshare his view are"intel1ectuaI 
successors to the physicists who established to their own 
satisfaction that the sun revolves around the eanh." Quinn is a 
member of E M R C E T a  group of lawyers working on EMF 
cases (see MWN, WA91). Neither response was published. 

<<u >>>> 
Rhode Island's Narragansett Electric Cn. has indefinitely 
postponedconsmction of a new 44-mile. 345 kV tmnsmission 
line. The decision had nothing to do with widcsprcad concern 
over potential EMF health effects from the line, or with last 
year'sEast Greenwich town council move to block theproject 
by placing a three-year moratorium on new lines above 60 kV, 
company spokesman Bud Moran told Microwave News. Ap- 
pealing the East Greenwich action last October, Narraganseu 
Elechic argued that the new 345 kV line "is needed to provide 
reliable electric se~ce ,"and that without it, western RhodeIs- 
land "will be at risk of significant service interruptions" (see 
MWN, ND90). The company now conlcnds lhet the line will 
probably not be necessary for at least another dccade. Mean- 
while,thefateoftwo 115kVlinesstillslaled 101~nthroughEast 
Greenwich rests with the state Supreme Cour~, which is sched- 
uledtomleonthelegalityofthe moratorium sometimethis win- 
ter. The nearby towns of Coventry and Foslcr followed East 
Greenwich's lead by passing moratoriums of their own, and a 
statewide ban on high voltage power lines was proposed during 
the 1991 legislativesession(seeMWN, J D l  and M/J91). Gov- 
ernorBruceSundlunsubsequenUy appoinledanEMFmkforce 
to evaluate the proposed ban (see MWN, J/A9 1). 

At EPRI: Sussman Replaces 
Sagan, Research Budget Up 

Dr.LeonardSagan has tumcdovcrthc managementof 
theElectricPowerResearchInstitute's(EPRI)EMFhealth 
studiesprogram to Dr. Stan Sussman. Sngan isnow asen- 
ior medical scientist in EPRI's environment division. 

"I will now be free to do things I l i e  bctlcr, such as 
wriringandspealdng-peopleneedinfomationonEMFs~ 
SagantoldMicrowaveNews'Thisisnotasignofachange 
inmy involvementwithEMFs," headdcd."I'mstill heavi- 
ly involved." 

EPRI's EMF budget will grow by $3 million to $10 
million in 1992, Sagan said. The new budget f i p  in- 
cludes the costs of administering the p r o m ,  however. 
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Consumers Union (CU) has testedeleclric blankets made by 
Sunbeam-HomeComfo~whichclaims thatit hasnowreduced 
their EMFs by approximnlely 95%. (Sunhm also makes 
electric blankets fur Montgomery Ward, J.C.Penney and Sear;, 
among others.) In the October issue of Consumer Reports, CU 
c o n f i s  that the magnetic fields have indeed been reduce&- 
no word about the elecmc fields, however. Nevertheless, CU 
still advises that "children and pregnant women avoid sleeping 
with electric blankets and heating pads." CU first issued this 
recommendationinNovember 1989 (see MWN, NID89 andMl 
190). 

Yetanothercancercl~~terhasbeenrepoaed(see~SK)90 
and W 1 ) .  In thevillage of Dalmally, Scotland, US., at least 
eight people have died of cancer in the last five years, according 
to reports in the British newspapers The Observer (July 21) and 
The Guardian (August 9). All the victims lived on two streets 
in the 36-home community, which is divided by a 275 kV 
transmissionline.Inaddition,thererepo&yhavebeenatleast 
twononfaMalcases of breastcancer and t l d e a t h s  from motor 
neuron disease. Local residents are fearful. Sconish Power, 
which owns the line, "insists that no linkbetween power lines 
and ill health has been substantiated." The Observer rewrted. 

Breast Cancer and EMS: Recent Papers 
No Consistent Link with Electric Blanket Use study had1ow"pwer"andcouldonly detectasignificanteffect 
Postrnenopausalwomen whousedelectricblanketsthmugh above a 2.1-fold risk. 

thenightonare~basisfortenyem hadaslightly increased The SUNY study included 382 women diagnosed with 
chanceofdevelopingbreastcancer,accordingtoanewstudyby breast cancer between 1987 and 1989 and 439 controls. See 
Dr. John Vena and colleagues at the State University of New John Venn et al., "Use of Electric Blankets and Risk of Post- 
York (SUNY), Buffalo. The 2536% increase was not s~&ti- menopausalBreast Cancer,"American Journal ofEpi&miblo- 
callvsimificant,however,andtheresearchwsobservedneither gy, 134, pp.180-185,1991. 
an~~&edriskhmgenerallon~termelectricblanketusen~r 
a dose-resoonse trend with years of blanket use. Demers Male Breast Cancer Study Published 

'~~hesdfmdings do not support the hypothesis that electric 
blanket use is associated with an increased risk for breast can- 
cer," the researchers concluded, but added that, '"Re slightly 
elevated estimate of risk for the most hquent electric blanket 
users and thepotential public healthsignificanceof electromag- 
netic field p m  exposure suggest that further inquiries be 
undertaken." 

"Our study was prompted by Dr. Richard Stevens's theory 
thatthehighratesoffemalebreastcancerinindustrializedcoun- 
tries are due to light-at-night or EMFs," Vena told Microwave 
News. Stevens, of BaueUe Pacific Noahwest Lab in Richland, 
WA, was the fusttosuggestthatbreast cancer may be linked to 
the effects of light and EMFs on the pineal gland's production 
of melatonin (see MWN, JJIF87, M/J88 and JIA90). 

In an interview, Stevens said that the Vena study was not a 
good test of hi hypothesis because the pineal gland'sexposure 
to EMFs from electric blankets is slight And according to Dr. 
Keith FIorig of Resomes for the Future in Washington, DC, 
'The field levels in the head when the current is on range from 
1 to 4 mG--depending on how far the blanket is pulled up." 

Theexposureofdifferentp;utsofihebody isa'kriticalissue 
that has to beresolved," Venaacknowledged, pointing out that 
the pineal effect is only one of a number of potential mecha- 
nisms, including direct cancerpromotion in breast tissue. 

In their paper, the SUNY researchers noted that the study 
was limited because of its focus on postmenopausal women, 
who experience relatively small variations in eslrogen levels. 
"Premenopausal women might be a better test of what is actu- 
ally happening:'Venasaidinaninterview,adding,"WepIanto 
investigate that group." The researchers also wrote that the 
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Researchersat theU~versityofWashingtonandattheFred 
Hutchinson Cancer Research Center, both in Seattle, have 
published their study showing thatelectricians, telephone line- 
men andelectric power workers hadsix times theexpectedrate 
of male breast cancer, a statistically significant fmding (see 
MWN, JIA!X).Forradio andcommu~cations workers, the risk 
was almost tripled; and for workers with presumed EMF expo- 
sure,theriskincreased80%, which isofonly borderlinestatisti- 
cal significance. 

'These results lend support to the theory that EMFs] may 
be related to breast cancer in men. The hypothesis warrants 
evaluationin women,"conclndedDr.PaulDemersandcowork- 
ers. Male and female breast cancer may be the same disease, 
they noted,hu~'%eimplicationsofthisstudy for breastcancer 
in womenareuncertainandaredependentuponthecarcinogen- 
ic mechanisms involved." 

They foundthat therisk was highest4 statistically signif- 
icant, more-than-threefold increaseamong those who were 
fust exposed before age 30 and at least 30 years prior to diag- 
nosis. In certain occupations. the risks were twice as high. The 
researchers did notobservea significant wendof increasingrisk 
with increasing length of employment 

The team studied227 workers diagnosedbetween 1983and 
1987 and 300con~ls.  Exposures werecafegorizedby occupa- 
tion. Since Demers frst reporlcd his results in June 1990, two 
otherresearch teams havepublishedfmdings of an association 
between EMF occupational exposures and male breast cancer 
(see MWN, JJF91 and MIA91). See Paul Demers etal., "Occu- 
pationalExposurem E W s ]  andBreast CancerinMenFAmer- 
ican Journal of Epi&m.ology, 134, pp.340-347,1991. 



ELF NEWS 
Low Breast Cancer Risk Among Blind Women the fmdings of the Waiheimer-Leeper and Savifz studies. will 

appear in theNovember 1,1991 issue of the American Journal 
theCentasforDiseaseControl(CDC) ofEpi&miology. TheEMFcommunity hasbeen waiting forthe i n A t l m m , G 4 h a s f o u n d t h a t ~ r o f o u n a ~ b l i n d w o  paper since U s e s  D~. john peters announced prelimiw the expected rate of breast cancer as compared IO controls with 

at latsomevision.Theeffectdiminishedsubs~~y~~in- resulrs last February at an Elecnic Power Research Institute 

creasing age. (EPRI) woikshop (see MWN, JJF91 and M/A91). 
As originally reporled, the USC team found a statistically 

Thisfindinga~~earsmsu~ntheim~ortantmleoflightin significant 115% increased risk of leukemia asmi- 
suppressing melatonin andincreasing theriskof breastcancer. ated with highcurrent wirecodes, but did not observe aconsis- 
See '?IUfound Blindness theInci- tently elevated risk with %-hour or  spot magnetic field m a -  
dence of Breast Cancer:'Epidemiology, 2, pp.208-210,1991. smments, ma w nocancerriskassociatcd with ma& 

USC EMF-Childhood Leukemia el"'c'"'d". The paper provides more details on the team's fmdings of 
Study Due in November statistically significant associations between leukemia and the 

useof c e d n  household a o n l i i m :  a49% i n m e d r i s k  fmm 
The University of Southern California (USC) elecmmag- useofblack-and-white+sS(there wasno- 

netic field @M+childh& leukemia study, which suppoas a 182% increased risk associated with elecnic hair dryer use. 

Epidemiology in Print 
Ateam attheUniversityofSoulhemCalifornia Los Angeh, has other hand, is them any justification for complacency." The third 

published a study showing that men working for more thm ten papaisahriefoverviewofstudiesofthebioeffectsofextlemelylow 
yearsinjohsinvolvinglowfrequencyEMFexposureshadatenfold frequencyEMFs,radiok~encyandmi~~~waveradiat ion~ 
in& risk of developing asmcytomas, a ststistically signifi- icmagneticfields. Dr. R.D. Saunders and coworkers conclude thar. 
cant finding. Drs. Wendy Mack, Susan Preston-Martin and John "Thepossibilityofahealthriskcannotbeignoredandshouldbefin- 
Peters o h w e d  asignificantmdof greatertumorriskwithlonger therinvestigated.Ifthere~~esucheffects, then theevidencesuggests 
employment. "Ourresults mnOm the f d i n g s  of apositive asso- that they are subtle and may well be masked by normal biological 
ciation between employment in jobs involving presumed [EMF] vnriation"See J.A. Dennis. C.R. Muirhead and J.R. Ennis,"Epide- 
exposwe and brain tumorrisk.... These results indicate that W F ]  miologicnl Studies of Exposures to @MFs]: I. General Health and 
exposure may be an important factor in the etiology of asmcyto- BirthOutcome;1I.Cancer."Jow~lofRodiologicalProfecfi~t, II ,  
mn," they conclude. Reston-Martin fitreported these fmdings at pp.3-12 13-25.1991, and R.D. Saunders, ZJ. Sienkiewicz and C.I. 
theNwemba 1990 Depment  of Energy contractors review (see Kowalczuk. "Biological Effects of W F s ]  and Radiation." ibid, 
MWN,N/D90).ThiEshldy wasoriginally partofalxgerprojecton pp.27-42,1991. 
riskfactorsforbraintum0rs(seeMWN.M1A90)'SeeWendy Mack In areview of residential EMF studies. Dr. Sol Michaelson of the SusanReston-Msrtinand JOImPeterscasCas'As~~maRiskRelated University of Rochester. NY. concludes that. "Ingencnl, therepons J o b E ~ s u r e m  ~sl."BioeIecbmgneriw12*p57-66.1991. to datedo not support a def i fe  cause/effect retation between expo- . Children of Scottish women who worked at elechical jobs were surcof individuals to 60 Hzelechicor magnetic fields and therela- 
50% more likely to be horn prematurely and/or with a low birth- tiveriskofcontrauing teukemiaorolherfomofcancrr."SeeSolMi- 
weight, acmrding to agmupof FrenchandU.K.researchersledby ch~kon."HouseholdMagneticFie1ds andChildhoodLeukemic A 
Dr. Silvia Sanjose of theICRF Cancer Epidemiology Unit in Ox- Critical Analysis:' Pediafrics. 88, pp.630-635. September 1991. 
fo~Amongtheel=aicalwo*m.el=mnics*hadthehigh- . In a survey of epidemiological EMFcnncer shldies, Gills 
est risk-a 74% greater chancs-of delivering premature babies maultofMcCill  University in Monvcal, new a n t V o r b a h i e s w i t h 1 o w b i r t h w e i g h t s . T h e o ~ s  occupational expasure Using an IREQ dosimeler. 

weremetalandleafher workers'Thegmup andcoworkers found that gcneralingststionopentors hadthehigh- asimilarriskamongthechildrenwhosefarhers wereelechical wor- estmeanexposurestohighfrqUency umients(7965panspermil- 
kers. See Sank'se, Eve Roman and "laic "Low lion),splicershdthehighestmcanexposurestoma~eticfields(21 BirthweightandPretm Delivery, Scotland, 1981-1984: Effect of mG) and linemen had the highestmean exposures to electric fields 
parents'   ati ion:  he h a d  338. ~'428-431. ~ u g u s t  17. (419 V,m). EMF-exposed utility non-utility 
1991. workers.Th&adtnotesthattheutility workershad65 limes greater 
Tlneerecentpapen by researchers at the U.K's National Radio- exposurc to transients, 8.1 times higher average magnetic field ex- 
logical Protection B o d  (NRPB) m e y  the current EMF bioef- posures and7.6timcshigherelectric fieldexposures(sseMWN,M/ 
fects literature. On epidemiological studies of general health and A89)--aU were statistically significant ntthepsO.001 level. Th&- 
reproduction, Dr. J . k  Damis and colleagues conclude that "the aultpomtsoutthattheavailabilityoftheIREQdosimeter,developod 
bulk of theevidencesuggests that them nreno effects at exposures by Hydro-Qu&bec andmarketed by PosimnIndushies (see MWN. 
below thelimits advisedby NRPB and [heIntemationalRadiation JkPO)."opensanew fieldofresearch to fest thehypothesis of arela- 
hotectionAssociation]."Inasmndpapaoncwcerstudis,they tionship between EMFs and cancer in envimnmental as well as in 
note that the evidence "is not sufficient to justify an excessive occupational settings." SeeGilles Th&riault. "Cancer Risks Due to 
concern about magnetic field levels in the U.K. from domestic Exposure to [EMFs]." Recenr Rerrrlfs in Cancer Research. IZO, 
wiring. elechical appliances. power lines, etc.. butneither, on the pp.166-180, 1990. 

MICROWAVE NEWS Sepfember/Ocfober 1991 



There was a600% increased risk from useof electric blankets, 
but it was not signir~cant due to the small number of cases. 

The finding of an association with wire codes but not with 
direct measurements"suggests two fundamentally different in- 
terpretations," according to the USC team: Fit, there is a true 
link betweenEMFs andchildhoodleukemia which was not ob- 
served becauseof measurement errors or because of the failure 
tomeasmthebiologicallyrelevantfieldparamOrsecond, 
there is no true association and the wire code link is spurious. 

With regmi to the possibility of an unknown confounder 
bemg responsible for the wire code association, theUSC team 
noted that themissiigvariable would havetobe"strong1y asso- 
ciated withriskorexmmely tightly correlated with wiringcon- 
figurationclassif~~tiontohaveproducedtheoddsratios"inthis 
and other studies. 

The team investigated 232 cases of leukemia among chii- 
dren age 10 and under between the years 1980 and 1987 and 
matched them with an equal number of controls. Further anal- 
ysisofthedatlisunderway.Theresearchersplanfuturepapers. 

USC'sDr. StephanieLondonistheleadaulhorof thestudy, 
'%xposuretoResidentialElecuicandMagneticFieldsandRisk 
of Childhood Leukemia." It was funded by EPRI. 

Congress A wards NAS-NRC 
$600,000 for ELF Health Review 

TheU.S. Congresshas appropriated$600,000foraNational 
Academy ofSciences(NAS)-NationalResearch Council (NRC) 
review ofthepossiblehealtheffectsfromexposuretoextremely 
lowli'equency ~eleciromagneticf ields (EMFs).Theproject 
is scheduled to begin in early 1992 and is expected to take more 
than two years to complete. 

AnNRCpanel willinitiallyconductashort feasibility study 
todeternine whether thereisin factanecdforafull-scaleeffort, 
Dennis Mahlum, the project officer for NAS-NRC's Board on 
Radiation Effects Research, told Microwave News. In a tele- 
phone interview from his office in Washington, DC, Mahlum 
said that theprojectwill focuson thecarcinogenic, reproductive 
and behavioral effects of ELF EMFs, but will also include re- 
searchat other frequencies, whereappropriate. No panel mem- 
bers have yet been appointed. 

The final study plan is stillin preparation; whcncompleted, 
it willbe submitted to theDepartment of Energy (DOE), which 
will serve as the conduit for the he0,M)O. The fmal product is 
likely tobeanELFEMFresearchagenda,Mahlumsaid. InJuly, 
the Envimnmenlal Protection Agency @PA) released its own 
research strategy document (seeMWiV, JIA91). 

Congress set aside the funding for theNAS-NRC review in 
the appropriations b i i  for energy and water development for 
f d  year 1992, Public Law 102-101, which President Bush 
signed on Auyst  17. In addition, the joint HouseScnate con- 
ferfflcereportaccompanyingthelaw desiptestheDOEasthe 
lead federal agency for EMF research (see p.1). 

Rep. Joseph McDade (R-PA), the topranking Republican 
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on the House of Representatives' Appropriations Committee. 
addcdtheNRCproject tothebii. Hisdishict includesScranton, 
PA, where residents fear that a Wsmission line may be re- 
sponsible for a cluster of cancer cases ( s e e m  J B  1 and M/ 
J91). 

In a February 21 letter to NAS President Dr. Frank Press, 
McDade asked the NAS-NRC to underlake "an independent 
evaluation"ofEMFs and health. On March 8,Pressresponded 
that the NAS-NRC staff was "enthusiastic" about doing the 
study. "As now envisioned," Press wrote, "a committee of a p  
proximately 15expeIts,representingabmdrangeofexpe&, 
would perform the study." He estimated that the study would 
take 24-30 months at a cost of approximately $600,000. 

Earlier this year, the NRC circulated aproposal among fed- 
enl agencies for a study of EMFs from video display terminals 
(VDTs) but was unable to attract support (seeMWN. M/A91). 
TheNAS-NRC hasanongoingreviewofthepotential healthef- 
fects of very low frequency (VLF) radiation from the U.S. Air 
Force's Ground Wave Emergency Network (GWEN) (see 
MWN. W 9 0  and NP90). 

There now are four federally supported reviews of EMF 
health effects in progress. In addition to the two NAS-NRC 
projects. EPA is continuing its assessment of EMFcancerrisks 
(see p.12) and the Committee on Interagency Radiation Re- 
search and Policy Coordination (CIRRPC) is doinn its own re- 
view in association with the ~ a k ~ i d g e ~ d i a t e d ~ n i v e r s i t i e s  
(seep.12). TheHealth Effects Instituteis conductinna feasibii- 
ity study,pa~Uy withEPAfundig,forapossible~~resaarch 
program (seeMWN, WA91, W 1 ,  JIA91 and p.8). 

On September 11,Rep. Joe Kolter @-PA) inir0ducedH.R. 
3293, which would authorize the NAS to undertake an EMF 
research review. The b i i  was moot upon inhoduction. 

Other Congressional Action 
MichiganSenatorsDanaldRiegleandCarlLevin, bothDemo- 
crav;, havejointly inh.oducedabii which wouldallot$2miUion 
to study stray voltage from electrical power tnnsmbion sys- 
tems.TheUeceiwlTmmissionResearchActof1991.S.1~5, 
would require the DOE to direct the NAS to conduct an addi- 
tional two-year investigation into "the sources of, the damages 
mused by and the possible means ofpreventing" stray voltage. 
The b i i  would start research on stray voltage exposure mitiga- 
tion "before the biological scientific studies are completed," 
accordiigtoRiegle, whoadded that,"Ifwedonotbegintosolve 
these problems soon, it will be 15 years before those who live 
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ELF NEWS 
near power lines can sleep peacefully knowing they are not 
suffering any ill health effects fromthelinesabovetheir heads." 
The legislation has been assigned to the Senate Committee on 
Energy and Natural Resources. 
Aplan  by SenatorFrankLautenberg(D-NJ) tointmduceabill 
that would provide $45 million over f o u  years for power fre- 
quencyEMFresearch,fmtflmtedinJune,hasbeenputonhold. 
In August, Lautenberg spokesman Steven Schlein told Micro- 
wave News that attempts to draft the legislation failed and that 
there may never be a bid. EMFlegislatioa is not apriority item 
for the senator, he conceded. 
Rep.  Frankpallone's (D-NJ) legislation to provide$34 million 
overfiveyearstothe~EforEMFresearchwillnotmnkeitout 
of the House ofRepresentatives' Committee on Science, Space 
and Technology this year. In May, the committee authorized 
$22 million for EMF research by EPA for fiscal year 1992- 
$1.5 million of which was to be used to support a jointpublic- 
privateresearchinitiative(seeMWN.Mn91).Aswegotopress. 
Congrass has not yet completed work on the EPA appropria- 
tions bii. 

Michigan Hearing Spurs 
congressman TO oppose Line 

Michigan Rep. Howard Wolpe (D) has asked Consumers 
Power Co. (CPC) of Jackson, MI, to suspend construction of a 
conlroversial 115-mile, 345 kV transmission line, citing con- 
cerns about eleclromagnetic field (EMFj exposures. In an Au- 
gust 13 leuer, Wolpe urgedthe utility to"announce a moratori- 
um on this project" 

Wolpeis thechairmanoftheHouseCommiueeon Science, 
Space and Technology's Subcommittee on Investigations and 
Oversight, which held a hearing on Auyst  6 in BaUe Creek, 
MI, on the power line and EMFs. 

"It is clear that exposure to E m s ]  poses apotentialriskof 
adverse health effects:' Wolpe wrote to CPC Chairman Wi- 
liam McCormick,adding that,"It isincumbent upon [C PC]...to 
demonstrate that it has taken all prudent actions to avoid un- 
necessary public exposure" to EMFs. He also wmte that the 
testimony presented at the hexing "raised serious questions" 
about the need for the line and he criticized the utility for not 
considering "cost-effective alternatives." 

CPC's McCormick responded in a September 6 letter that 
the utility has taken numerous steps to ensure that EMFs from 
the line are not hazardous. "Despite the lack of any delinitive 
evidenceof healthproblemscaused by EMFs], weincorporat- 
eda design thatwouldpmduceanEMFlevelat theboundary of 
the transmission l i e  right-of-way that is ten times lower than 
the most rigorous current safety standard adopted by any state 
in theU.S.," he wrote, though hedidnotidentify specific levels. 
He added that, should the sfate of Michigan or the feded gov- 
ernment set smcter standards, CPC will comply wilh them. 
McCormick also said that continuing growth in elechicity de- 
mand makes the line necessary. 

In his letter to CPC, Woloe also omohrased Dr. Leonard 

Sagan of the Electric Power Research Institute (EPRJ), a wit- 
ness attheheming, as'kgudgingly" agreeingthat"it wwldbe 
prudent to avoid potential health risks" associated wilh new 
lines if electricity demand could othemise be met at a lower 
cost Sagan respanded angily in an interview with TheEnergy 
Daily (August 22). a Washington, DC, newsletter. stating that, 
"My scientific reputation is W i g  used to funher someone's 
politicalaim."Hesaid that hedoes notknowthespecificsofthe 
proposed line and that Wolpe had misrepresented his com- 
ments. He told the panel that "the evidence [on EMFs and 
health] is inconclusive, but deserves further research." 

In addition to Sagan, others testifying at the hearing includ- 
ed: Dr. WilliFarlandof theEnvironmenralProtection Agen- 
cy (EPA); Dr. AbrahamLiboffofOaMandUniversity,Roches- 
ter, MI. Michael Morris of CPC; State Reps. Michael Nye and 
Glenn Oxender, both Republicans; and Cathy Smith of Mich- 
igan Residents Against Giant Electric (Michigan RAGE). 

Liboff summarized hi research on EMFeffects and told the 
subcommittee that he believes that extremely low frequency 
(ELF) EMFs pose"a hazard to humans." He urged that univer- 
sities be given a more substantial role in EMF research. "The 
future of the research on ELF effects on health will be most 
efficiently accomplished using traditional competitive univer- 
sity science seltings-laboratories, graduate students and free- 
dom from political interference," Liboff said in his prepared 
statement 

CPC'sMichaelMorrissaidthattheutilitymutedthe345kV 
lineusingUan ultraconservativeapproach thatisheadandshoul- 
dersbetterthanall existing EMFI standards,so thatany impact 
will be minimal." 

Cathy Smith testified that there is no need for the line. She 
and Alan Bank, a Lansing attorney representing Michigan 
RAGE, argued that CPC falsely contends that h e  demand for 
eteclricity will outgrow current transmission and distribution 
capacity. The Michigan Municipal Cooperative Group Utili- 
ties, made up of municipally owned and cooperative elechic 
ulitities, backed RAGE'S argument that the line is not needed. 

The 345 kV CPC line is slated to run from Battle Creek, MI, 
to Akron, IN (see MWN, Mn91). 

California Legislature Approves 
$7 Million EMF Fund 

A bill to establish an electromagnetic field (EMF) research 
and education fund of up to $7 million has passed both houses 
of the California legislature and is awaiting Governor Pete Wil- 
son's signature. 

Thelegislation, SB920, wasspansoredby SenatorHerschel 
Rosenthal, chairman of the SenateEnergy and Public Utilities 
Cornmiltee. On September 12, in a 54-24 vote, theGeneral As- 
sembly sent the bii to the Senate floor, where it was approved 
31-0 the next day. 

If it becomes law, the mensure willrequirecaliforniaetec- 
tric utilities to finance the EMF study fund through a onetime 
fee; an "ur.cencv" omvision will immediatelv send $4.390.000 
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to the state Public Utilities Commission (T'UC) and the Depart- ten sheep penned away from the line. The sheep under the line 
ment of Health Services @HS) for a two-year EMF initiative; were exposed to magnetic fields mging from 15-60 mG and 
and the rest of the fund will be allowted by the legislature for elecvic fields of 4.5-75 kV/m. while the conlrol p u p  was 
follow-up research. 

The California effort is intended to complement the joint 
publioprivateNationa1 EMFResearch Program (see MWN, JI 
A91 and p.2), and has widespread support among utilities as 
well as among laborandenvironmental groups. Michael Shapi- 
ro,aRosenthalaide, toldMicrowaveNews. 'Toneof themajor 
players among California utilities has voiced opposition to the 
bii:' Jack Sahl of Southern California Edison said in a telc- 
phoneintemiew, adding that state utilities do not want "to wait 
around for other entities" to implement EMF research. 

At least 80% of the initial allotment is earmarked for DHS 
research, which would include cellular and epidemiological 
sh~dies, investigations of EMF health risks among children at- 
tending schwls near power lines and the development of pos- 
siblemitigation techniques. Aresearch statusreportwouldhave 
to be submiued to the legislature by December 1,1993. 

The rest of the money would be appropriated to the PUC, 
which would be required to outline an inieaim p ~ d e n t  avoid- 
ance policy by June 30,1992. ThePUC wouldalso oversee the 
workofarecentlyformed, 17-membdconsensus"pupmade 
uoof scientists, ~ovemmentofficials, consumersandutilitvrep 

exposed only to background EMF levels. 
Over 6,000 blocd samples were taken from the sheep over 

a ten-month period Initially, sheep under the line had lowered 
melatonin levels, but later results showed a great deal of "mn- 
dom variation," with no statistically simcant difference be- 
tween the two p u p s ,  Jack Lee, a BPA envimnmental health 
specialist, told Microwave Nous. 

The study is now being repeated using groups of 15 sbmp. 
The replication, in which largerpens will be used toinsure that 
the sheep do not shield each other from theelectric field, as they 
might have in the fmt study, will also investigate immunolog- 
ical effects Some of the sheep have EMDEX metas shapped 
to thei bodies to gauge actual EMF exposures, Lee said in a 
telephone interview. 

Melatonin is a hormone secreted by the pineal gland which 
regulates biological cycles and inhibits cancer. Other studies 
have shown lowered melatonin levels in animals exposed to 
EMFs (see MWN, M 8 8  and J/A90). 

Litigation Update 
& m t a ! i v e s ~ u p - w h i c h w i l l  helptoidentify and&Lel& I On July 15, a jury in the Superior Cow of FultonCounty. GA, 
rermlatotv measureswillholditsfrntmee(inp0ctober 10-1 1. ordered Georzia Power Co. to pay Jimmy and Marilvn B m u  

I thorpe Power Co.. L& an2 Nancy ~okanand thcirchildrGof 
Sheepliving directly undera high voltage msmission line Doualasville. GA, chxac Illat Nancy's non-Hodakin's lympho- I 

- 
The bill also directs state utilities to deielop employee 

education programs, provideEMF measurements to customers 
uponrequestanddisrributewrillenEMFhealthriskinfmation 
at least once a year. 

The legislation wasprompted by "cumntEMFuncerlainty 
and controversy," and allows for "the longer-term possibility 
that we may be faced with a serious EMF health problem," 
Rosenthal remarked at an American Law F i  Association 
EMFseminar, Developinga CorporateStrategy, on September 
26 in Los Angeles, C k  The new effort is a follow-up to a $2 
mi%onEMF also sponsoredby Rosenthal, passed in 
1988 (see MWN, St088 and NfD88). 

BPA Now Reports No Melatonin 
Effect in Sheep 

$ ~ ~ f o r o ~ - l h i n l o f a n - o ~ ~ ~ m n d e m n e d i ~ a u ~ ~ -  
missionline right-of-way (ROW). The Baneas. of Buford, GA, 
had challenged Georgia Power's initial $4.800 propaty vaiua- 
tioninawndemnationp~g,arguing~attheutiliwshould 
wmpensate h m  for land beyond the ROW where inneased 
EMFlevels aredetectable.They also askedforwmpensationfor 
thelossofuseof thepropeayandforlossofpriv~y.TheBm~~ 
sought $207,WO. A wua-appointed Spcial Master awarded 
them$l3,821-whichincluded$5.013 forEMF-reiated"mnse- 
quential damages"-but the Barreas a&ed thatluling. lead- 
ing to lhe jury mal. According to the BmetS' auomey, John 
BlandfordofBlanaford&WerbmmChmblee.GA,theBanetts 
f- E M F ~  from he line might cause them to develop caMzr 
andclaimedthatrheEMFs'%ontaminated anareaasmuchasUX) 
feet"hm the line. The auomey for Georgia Power. Donald JM- 
ney of Tmuhnan, Sanders. Lockerman & Ashmore in Atlanta. 
GAsaidthattheutili~hado£EaedtosenlewiththeB~ettsfor 
$23.000 one week before the case went to mal. 
InacasefdedmJulv 24 acainstGwraia Power Co. and Onle- 

did not show depressed levels of melatonin, according to re 
searchers from the Bomeville Power Administration (BPA), 
based in Portland, OR, and from Oregon State University 
(OSU) in Corvallis. 

OSU's Dr. Fred Slormshak reported preliminary resulv; 
showinga20-25%reductioninserummelatoninallaslNovem- 
ber's annual Department of Energy @OE) EMF meeting (see 
MUn,NlDK).Stormshak willpresenttheupdatedresultsat chis 
year's DOE review, to be held November 3-7 in Milwaukee, WL 

me rwbers c,,,,pared a of ten sheep penned 
under a 500 kV BPA transmission line with a contml p u p  of 

ma& due to exposu&to EMFs from apower&eth~&- 
their property. They are seeking $5 million for negligence, fraud 
andpunitive damages. among other claims.Thesuit, filed in the 
Superior Court for Douglas County, GA, alleges that theutilities 
failed to disclose the potential heallh risks of power frequency 
EMFs. The Jordans are bcmg represented by EugeneBmoks of 
Middleton & Anderson in Snvannnh, GA, Bruce DeBoskey of 
Silver&DcBoskey inDenver,CO,andPaulCamUofHine.Car- 
mll & Nicdrach in Rome, GA. DeBoskey is afounding member 
of the Elecmmagnetic Radiationcase EvaluationTeam (EMR- 
CET), a gmup of plaintiffs' lawyers involved in EMF iitigation 
(see MWN. WA91). - 
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NCI Weighs an EMF Initiative 
TheNationalCancerInstitute(NCI)iscon~ 

ing a well-defined project on electromagnetic field (EMF)- 
-cancerresearch. Atwo-day NCI workshop,MolecularMecha- 
nismr of Potential EMF-Induced Transformanmanon, was held 
September 12-13 in Beth- MD, to assess the need, and 
justiiication, for suchan initiative. 

TheEMFworkshopwasonly thefirststepinaUhighly com- 
petitive"decision-maldng process, Dr.RichardPelroy of NCI's 
Radiation Effects Branch told Microwave News. He snessed 
that the process was still in its early stages; ifapproved by inter- 
nal and external reviewers, a formal decision would be an- 
nounced in about a year, he said 

'~ereisenormousplitical~mfortheome 
involved" in the EMFissue, according to a knowledgeable mnx 
who has been following developments at the NCI. Last May, 
three branchesof theNationalInstitutesof Health 0 , l e d b y  
t h e N a t i o n a l W t u b o f E n h e n t a l H e a l t h S c ' ~ ~ ) ,  
publishedajointrquestforEMFproposals (seeMWN,Mll91). 

The N U  and NIH efforts are'bmplementary," NIEHS's 
Dr. Michael Galvin, a participant at theNCI workshop, said in 
a telephone interview. NIEHS is undertaking a multifaceted 
approach to EMFresearch, whiieNCI is interested in address- 
ing specific questions, Galvin explained. He said that the May 
call for proposals had prompted a "good response." 

Other participants at the workshop included: Drs. James 
Feltm(Chair),LanyAnde~~~l,RosweUBoutweU,KeUyCtifton, 
MarvmFmier,RebaGoodman,RoberiLiburdy,~aLinet, 
Richrird Luben, JR. McLean, Martin Misakian and Thomas 
Tenforde. 

HE1 Scales Down Plans for 
EMF Research Program 

TheHealth Effects Institute (HEI) is scaling down its plans 
for a publicprivate electromagnetic field (EMF) research 
program. At the second meeting of the HE1 feasibility study 
commiueeon August 26-27 in Cambridge, MA,HEI President 
Dr. Andrew Sivakaskedthecommitteetoconsiderasmallerre- 
search program with aS2.5 million budget, as well as theorigi- 
nal$20-30millioneffori(seeMW, M/A91, W 9  1 and JlA9 1). 

HEI's funding sources are uncertain--and have become 
more soby therecent designation of the Departmentof Energy 
@OE) as the lead agency for EMF research (see p.1). 

HEI had requested a three-year funding commitment from 
theEnvironmentalbtection Agency P A ) ,  but,according to 
Sivak,EPA willnowhavetoconsultwiththeDOEbeforeitcan 
commit any money to EMF research from its 1992 budget "If 
themoney isn'tforthcoming,I'mnotsuretheinstituteisexcited 
about going ahead with the project," he said. 

At the Augustmeeting, thecommitteemmbersfocusedon 
the reduced reswch effort Most favored a few simple in vim 
experimenls that could yield definitive, reptablc results. Si- 

vak told Micrauave News that HE1 could fund about five to ten 
projects in a few areas of research-for example, effects on 
calcium ion tamport, melatonin production and cell division. 

Dr.Richard Setlow of BmkhavenNationalLab, thechair- 
man~fthefeasi~litycommittee~indicatedthatitisunlikely that 
HEI will sponsor human studies. 

Although some committee members want HE1 to address 
public education, EPA's Dr. Doreen Hiu, an invited observer, 
said that she was not sure that risk information is"appr0priate" 
for HEI. Dr. David Savirz of the University of North Camliia, 
Chapel W, agreed: "I see HE1 as having a unique niche: It 
should take advantage of [its] well-established nadition in ele- 
gant, biologically-driven lab research." 

The committee heard presentations from Dr. Joseph Bow- 
man of the National Institute for Occupational Safety and 
Health NOSH) inCincinnati, 0H.ontheUniversityof South- 
em California EMFchiidhocd leukemia study (see p.4) and 
from Dr. Walter Rogers of the Southwest Research Institute in 
San Antonio, TX, on melatonin studies of baboons exposed to 
fields of 30 kV/m and 1.0 G ( s e e m ,  NID90). 

Sivak, Setlow and Dr. Peter Valberg of Gradient Gorp.- 
which is cwrdinating the feasibility study for HEI4ave 
drafted a research plan incorporating the committee's sugges- 
tions. Sivak said, "We're going to present several areas of 
research that are not completely constrained by money." The 
committee will meet again on October 11 to review the plan 
before Sivak presents it to the HE1 board on October 24. If the 
board gives its approval, Sivak hopes to issue a request for 
proposals by early 1992 and to sign contncts by May or June. 

HEl's Asbestos Record 
At the August meeeting, Dr. Asher Sheppard of the 

VAHospi~inlomaLinda,CA,askedDr.AndrewSivak 
how he would answer the charges that HEI's credibiiity 
had been undermined by its workon asbestos. Sheppard, 
amemberof the EMFfeasibilitycommittee, cited areso- 
lution by the National Association of Attorneys General 
(NAAG) which expressed a "deep concern'' about HEI- 
AR's--HEI's project on asbestos research--ability to 
produce unbiased results (seeMWN, MD91 and JIA91). 

Sivak responded that HE1 had earned a great deal of 
credibiiity during 11 years of administering research and 
that there is nolhimg that HEI can do to satisfy certain 
factions of the EMF community. 

In aninteniew with MicrowmeNews, Sheppardsaid 
t h a t S i v a k ' s r e s p o n s e w a s ' ~ ~ 4 e t o t a l l y  skim- 
med over the issue. I'd be surprised if HE1 got any more 
money until Sivak can assure a credible EMF progam." 

The HEI-AR final repon on asbestos was released on 
September25 and is available at no cost from: HEI-AR, 
141 Podand St, Suite 7100, Cambridge, MA 02139, 
(617) 225-0866. 
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NEMA Review Cautious on 
EMF-Cancer Link 

Current scientific data are "insufficient" to confm an 
electromagnetic field (EMF)-cancer link,andregulatingEMF 
exposures would be "premam," according to an analysis 
sponsored by the National Electrical Manufacturexs Associa- 
tion (NEMA), a trade group based in Washington, DC. 

The 125-page literature review, Extremely h w  Frequency 
Elecfromagnetic Fields and Cancer: Focus on Tumor Initia- 
tion,PromotionandCancer, was written by bi- 
F. Walborg Jr.,who,togetherwith well-known cancerresearch- 
er Dr. Thomas Slaga of the university of Texas, founded Der- 
migen, Inc., a Smithville, =-based consulting rim, in 1988. 

Though epidemiological studies "have produced evidence 
suggestingan associationbetweenresidential @MFj exposure*' 
and childhwd cancer, Waiborg argues that the data do not 

FROM THE FIELD 

confirm acausal link and stresses the need to determinecritical 
panmeters of exposure. Most animal studies have not demon- 
strated anEMFcancerrelationship, hewrites,acknowledging 
thatuan appropriate animal modelmay nothave been utilized." 
In viaoresearch has "shown thatpower frequency @MFs] can 
modulateseveral biological proc&ses" thatmay be involved in 
tumor development, including DNA synthesis, RNA hanscrip- 
tion, cell proliferation, immune response, enzymatic reactions 
and pineal gland function, Walborg states. 

On November 12, NEMA will sponsor a workshop titled 
EMF: Science, Regulation andLaw as part of its annual meet- 
ing.~alsohaspubWashoItbrochure,BwlogicolEffec~ 
ofElectric and Magnetic Fields, which presents nontechnical 
answers to EMF health effects questions. Earlier this year 
NEMA endorsed the NationalElectromagnetic Research Pro- 
gram (NEW), a joint public-private research project (see 
MWN. JlA91). The report and the brochure are available at no 
costfrom:NEMAPublic Affairs,2101 LSt,NW,Washington, 
DC 20037, (202) 457-8455. 

Seattle's Concerns Over ANSI 1991 RF/MW Safety Standard 
Excemted be& is a leffer from Sue Donnldson a member of the Sennle. WA. C i o  Council to Dr.  Tom Budinper of the Lawrence Berklev 

~ a b i n ~ e ; k l e ~ , ~ ~ , r h e c h a i r ~ o f l h e l ~ ~ ~ ' s ~ t a & d r ~ w r d i h i n ~ ~ o ~ i t t e ~ ( ~ d ~ ) 2 8 ,  which isreJpomibleforrkisin8 the 1 9 8 2 ~ m ~ r i c ~  
Nafw~lStMdnrdsimi~ute's (ANSI1 safeo limilsfor occwalionnl and~ublic aDosurestoradwfreuuenol ondmicrowave (RFIMIV) radiation. 
Far m y  years. the cily of~eit t le  h& L l n  developing an RFIMIV &sure s f k a r d  (see MWk, jlA88: ~ 1 ~ 8 9  and ~ 1 0 8 9 ) .  In addition. King 
Coum. IVA. which includes Seallle. is comiderinp adoutinn its own RFIMIV standard. 

~ n ~ i k d ~ e p t e m b e r . ~ r .    on /usl&en, a m e m b p ; o f S ~ C - ~ ~ ,  senra "pruvisionalrespome" I o D o ~ l d s o n  on beho!fofBudinger. In atelephone 
inrerviou. BudinpertoldMicrowavc Ncws thorheondthecocl~oirsof~t~su&o-tIeethalrevised~lrstandar~rs. Eleanor AdoiroftheJohn 
pierce ~&ndof i&  i n ~ e w  ~ a v e n ,  CT, and Om Gandhi ofthe ~ n i v i r s i ~  of Utah. ~a1tLake ~ i r ) ~ w i l l p r e p a r e  a written response pr& to SCC- 
2B's nmt meeting on November 2. 

August 12,1991 We have five general areas of concern: 
Dear Dr. Budinger: Selection of 4 W/Kg as the level for adverse effects on the basis of 

data on altered animal behavior. and use of 4 WKa as the datfom 
The city of Seaulc has been following the progcss of SCC-28 in upon which dl  subsequent components ofthe smdnrds arcscc 

developing guidance for protecting humans from non-ionizing r d i -  - Inadc~uate cx~lanntions of the rntionalcs for n two-timed smdard 
ationh-&a&.. Revisionof the Am&cnnNntionat Standards Institute (other than for -induced currents considerations), and the particular 
(ANSI) C95.1 guidancepeaaining to safety levels for human expo- safety factors selected; 
suretoradio~[~electromagneticfie1dsof3~loUMGHz Dismissal of non-thmal effects as stated in the conclusion that, 
isextremely impomttolocalngenciestharhave~~?~ponsibilityforis- "Rescarchon the effects of chmnicemxlsureand mulatiorx on the 
~anccofland&~itsforlriourmmlmicationsfa~ilities.~hisises- biological significance of non-thermal inlrmctions have nor ye1 
pecially mcinlighroftl~enbsencaoffednallypmmulg~smdnrds. resulted in my meaningful baris for alteration of the standard" 

With the inclusion ofsafeN euidanca for "uncontroUed envimn- 
ments" as presented in tl~e f m i  k t  of ANSI C95.1-1991. the s m -  
dud isdinrtlv nmlicablcto ~ubliccxrasrm: tonon-ionizinc clccm- - .. 
magnetic radiation (NER). 'For ihis -on. and in consid&tion of 
mncams about RF  field^ expressed by cilizens residin~ in tile city of 
~eaule,welwkto~ouforfu;therex~~anationoftheco&n~ofC95.1- 
1991 andthentionnlc by which SCC-28 ncceplulv~cularauidance 
levels. safe~factors,m&ures~dexclusio&.Th~is isvery i&m!ant 
to us m determining why if any. I d  ~tirmr arc qmpriue to cnlorcc 
the ANSI guidance, andlor funhcraddress h d t h  c o n m s  in Scarlle. 

I chair the Seattle City Council h d  Use Committee and also an 
advisory mmmittee con&med with telemmmunications facilities in 
Seanle. Onbehalfof the SeauleTclecomm~catious Facilities Advi- 
soryCommitfee.Iaskfor yourr~etoanumberofquestions that 
have wmc up in reviewing the ANSI C95.1-1991 final draft and the 
biological litera me.... 

- 
(emphasis added): - Lackof thejusrification for exclusion of portable devices operating 
at 7 watts and below; and - Broad assurances provided in the recommended guidelines about 
avoidance of risk convey the impression that all health issues have 
been thoroughly and completely addressed, yet there is no acknowl- 
edgment of legitimate concerns about cancer which still need thor- 
ough investigation 

Questions pertaining to these areas of wncem follow: 
A.4 WIKg ThresholdandBiobgical Endpoint: What justification is 
there for disregmhg the evidence indicating &existence of health 
effects below 4 WKg, when within the body of scientific studies 
available to SCC-28, thcre is evidence supporting the existence of 
deleterious effects occurring below 4 WKg? 

The Envimmnental Protection Agency's @PA) 1984 review of 
thelitaannc reached the mnclusion that "...biological effects occur 

-- 
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FROM THE FlEL D 
at an SAR of about 1 WKg; some of themmay be s igf l~cantmda 
ceaain environmental conditions." EPA's publication in the Federd 
Regisfer (July 30.1986) regarding federal radiation protection guid- 
ance states: .. ."Theevidencoindicates that exposureof humanbeings 
athquenciesintheresonantregion~anSARof approximately 1 WI 
Kg pmduces significant changes in body temperame under some 
envimnmental conditions." I understand this conclusion is based in 
pan upon the results of modeling analyses showing whole-body 
average SARs of 1-4 WlKg for relatively short durations (1 hour) 

'at ambie; temperatures of 2530°C (77-86°F). The EPA 'Federal 
Repisfer notice advises that a 1°C rise in the w e  t e r n m e  of 
h u k m  exposed to RF radiation should be considered hazardous to 
relativelv hcalthv individuals. In addition, it seems reasonable to 
mncludE rhnr in-creases in body tempe.relure are likely to occur at 
SARs lower than 1-4 W/Kr:ifexposuresoccurundcrmorc thermally 
stressful conditions, e.g., l&he;ambient tempemtun? andlor high& 
relative humidity. 

Whv did thc mmmiueereiect the scientif~c evidence indicatine 
d e a t h w h 0 e c u r i n s o ~ ~ l a b o r & ~ ~ a t a d o s e r a t e o f 4 ~ ~ $  
Whv is behavioral disnmtion identified as the critical biolonical 
endpint in the f i  drafiguideline when it has been demonsgated 
thatprolonged exposures at4 W/Kg may cause death?. .. 

The iinai draft of the revised C95.1 guideline indicates (pp.6-1- 
6-2): 'Thelitcramereview was followed by extensivedeliberations 
of a Working Group on Risk Assessment that was charged to reach 
ameement on an SAR at which ~otentiallv deleterious health effects 
~elikelytooccurinhumanbein~s"(empiasis added). what precisely 
does themmmitteemeanbv "arelikelv'7Whatmobabilv factor and 
dose-response function are being conveyed here. i.e.. are we to 
assume a 1% mbabilim or. say 50% or 90%? Is there evidence for 
the shape ofa&verepr&nting theprobability ofdeleteriouseffects 
as a function of SAR and thereby evidence for the setting of such 
pmbabilities?Is thereaquantitati;ebasis fortheslopeof su~hacume 
in the range near 4 W/Kg? 

Use of 4 W/Kg as a threshold suggests it is entirely unlikely that 
any deleteiouseffects will occurunder4 W/Kg andconvasely, at4 
WKe and above. chronic exwsuremav constitute a health hazard. Is 
su&~sharpdis&tion.i.a, khold&alisticonthebasisof data for 
deleterious effects as a function of SAR? 
B. R a r i o d  for the Two-Tiered Srnndnrd and SpecificSgfety Fac- 
tors: In the intaest of reacbkg an understanding of the d e p e  of 
conse~atismpresontinC95.1-1991. weneedmore speciticinfma- 
tionrelated to theration~~fortheOvo-tieredslandardwdthespecific 
safety factors applied to each tier.... 

Whatexactlvdoes thecommitteemean bv"safety factor'?What 
modelisbeinge&oyed-aprobabilisticm&el whe;ethesmdards 
are basedonanex~rapolationpmcwtodetminealevelofexposun: 
at which thereis alow probability of effect, or a threshold model for 
whichsigniEcanteffects occur only above a specific thresholdvalue? 
Whatisthebasisforthe~cn~calvalues(10and50)selected 
by SCC-28 as safety factors? 
C. Relevancy of Non-Thermal Intermiom to Modifiafion of the 
Standard: The final draft ANSI C95 .I-1991 document states on p.6- 
4:"Researchon theeffects of chronicexposureand speculationon the 
biological significance of non-thermal interactions have not yet 
resulted in any me~'ngfu1 basis for alteration of the standard" 
(emphasis added) and on p.6-11: "S~dies such as those indicating 
effects. in vim. on cell function were considered Wonsient and 
reversible with no delrimenwl health effects." 

Sinec 1986, a number of resenrch articles have been published 
mnceming thermal or low-level exposures and effects on tissues on 
thecye (Kues er al.. 1987.1989), effwtsoncholinergic activity ofmr 

brains (Lni et 4.. 1987). effects suggesting microwave action on 
endogenous brain opiods (Lai et al.. 1986% 1986b). effects of short 
pulses onintegrity of thebld-brain barrier (Neubaueretal.. 1990). 
effects on fetal development (Tofani et at.. 1986) and effects on the 
incidenceof tumorsinchmnically exposedm (Kunzetal., 1985).In 
additio~ anumberof invim nreas havebeeninvestigatcd including 
cancer-promoting changes in cultured cells (Balcer-Kubiuek wd 
Hanison. 1986.1989.1991). Of the to~ics onanimal exwsures. onlv 
expaim&tal dnta 4 the blood-br& barrier wcre cbnsidaed 6. 
SCC-28 as n result of thc lime window set for the literature reviewed. 

These m n r  rescarch results emphasize the existence of biolog- 
icdeffecocls ar exposures below 4 W/Kg lhatmay result in delctaious 
health effecrc. Thc m n l  findings togetha with older work demon- 
stratina nonbehavioral effecu at thermal lcvels of exposure funher 
we&& the arguments that establish the standard on a behaviorally 
detemined threshold of4 W/Kg. and the premise that the smdard is 
based u w n  a mnsavative view of the existine data. 

In&htof the workcited above, is therenGa biological basis for 
reexaminationof thebasicmmise that establishd the standardon a 
behaviorally determined &sholdof 4 w/Kg? 

Even if it were more finnlv established that in v im effects 
referred to in the statement h& p.6-11 are indeed "trtrwsient wd 
reversible." how can it be assumed that no future health im~act mav 
result?  ken modan concepts of cell biology and the l&cy fd; 
onset of some diseases. this seems auestionable. 
D. Exclusion clause fdr Ponrrble devices: The exclusion for low- 
wwerdevicesnmsconrrs~,to thewhde~hilomhy of therestof the 
;landad. What is the &&led basis fo; lhe eiciuion? Are there 
biolonical data that s u m r t  the inhercnt assumorion thet if the inwt 
pow~oftheradiatinghcviceis7wattsorless,o~1.4wattsorless.;he 
energy depositedinthe body ishnrmlessregardesrofprollimity tothe 
body or duration of exposure? What consideration has bccn given to 
hot spots and different kinds of antemas? The menrly revised 
language ofC95.1-199 1 that indicates theexclusion" ... does not apply 
todevices withtheradinlingsVucNrosm~intninedwilhin25 cmoflhe 
bodv"needsclarificntion. Whnr ismeant bv"maintnind?Also.64.4. 
p~4-.14 indicates the relaxation of power iensity limits is g iwk& fo; 
e x w m  of all oaris of the bodv excent for the eves and testes vet 
@:23 and 56 Aake no menti4 of thi exclusionbeing d i sa l lok  
when wolied to these o m  of the bodv. How are we to internet the . . 
recommended guidanie when hand-heid radios may beusedhh  the 
antenna in close mximitv to the eves?. .. 
E. Possible ~ & e r  E&~S and fiefmirive Stafemen!~ @Risk A 
numbaofstatementsintheC95.1-1991 fialdraftsuggestanabsem 
of health risks h m  NIER associated with allowable expmes, yet 
there hasbeenvew liuleexrmimentntionrelated to wssibleelevated 
risks of cancer. 

Would you amee that the issue of cancer and RF exoosures has 
been given far &little attention expe~imentally for defitive s w -  
ments about risk of either a wsitive or negative nature? 

I wanttothankthe~~~~8mmmitlec~emberrforthelonghou~ 
and intensive cffons undertaken u, address this important area 
Undoubtcdly. the jobhas been ndiNiculronc.1 amnot an a d v o c ~ o f  
!he creation of a pzlchwurk of local NIER standards. 

I m hooelul Ih.1 a k l l a  uldcrrlmd'me ofSCC-28's o e m t i v e  - ' ~~. 
on the above will snrisfythemncems1 havepresented Yourresponse 
is v a ,  i m w t l ~ t  to Seattle's decision on whether to embrnce the 
recank&ded guidance of ANSI C95.1-1991, and as such will be 
greatly appreciated. 

Sincerely, 
Sue Donaldson 

Councilmember, Seattle City Council 
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HIGHLIGHTS 
CIRRPC Sharply Critical of 
EPA EMF-Cancer Report 

The Committee on Interagency Radiation Research and - Policy Ccmdhation (CIRRPC), which is managed by the 
WhiteHonseOfficeofScienceandTechnologyPolicy (OSTP). 
hasu~gedtheEnvironm~taiPratection Agency @PA) toover- 
haul its draft report on electromagnetic fields (Ems) and 
cancer. 

In an August 5 lever toEPA Assistant Administrator Erich 
Breuhauer,CIRRPCChainnanDr. AlvinYoungwrotethatthe 
commiaeehelieves thereport should be4'snbstantially revised, 
if not rewritten." That conclusion echoes the recommendation 
of EPA's Scienlific Advisory Board's (SAB) Non-Ionizing 
EMF Subcommittee that the document has "serious deficien- 
cies and should he rewritred' (see MWN. JIA91). 

Young cautioned that "h? evidence presented ... does not 
provide a scientifically sound basis for linking cancer to e x p  
s u m  to elecnicandmagneticfields."Hecalledthedocument's 
executivesummary "unnecessarily alamimg" and emphasized 
the impoflance of rewriting i t  '"lleinterpretation of thedata is 

b i towardsaccen tua t ing  apositivecorrelation:' he argued. 
Young's letter was accompanied by comments from seven 

federal depamnents and agencies that hadbeen asked to review 
theEPAdraftreport(seeboxbelow).Oftheseven,theNational 
Cancer Institute (No and the Depamnent of Defense @OD) 
criticized the document as sharply as CIRRFC, emphasizing 
many of the same points. 

NCI'sDr. John BoicestatedIhatNthe conclusionspresented 
remain scientifically unsound and unnecessarily alarming." 
Robert Barker, assistant secretary of defense, urged that,'This 
report should not he. published Alternatively, the scope of the 
reponco~ldhe.expandedLoincorpomtethevolumesofr~h 
which document a lack of EMF effects, and its conclusions 
modified accordingly."Late last year, aU.S. Air Force review 
was similarly critical (see MCtU, NlD90). 

Dr. ImGyukoftheDeparvnento~nergyfound therepm 
improved over an earlier draft hut said that the executive 
summary "suffers from a severe case o f  o v e r g e n e r M o n s ,  
speculations and unjustifiable conclusions." Reviewers from 
the Center for Devices and Radiological Health and from the 
National Institute of Standards andTechnology were generally 
positive in their comments. 

Comments Submitted to CIRRPC on EPA EMF-Cancer Report 

I Seven federal departments and agencier submilred commentF to CIRRPC on EPA's &@ review docummi on EMFs and cancer. 
Compiled below nre excerptsfrom some ofthe commenfs. 1 

Department of Defeose (Robert Barker, assistant secretary): fomfuUy staled ..." 
"...rT]he document does not support a scienlilic assessment tha! - Food and Drug Admlnbtratlon's Center for Devices and 
[EMFs] arc possible carcinogens. The document is inconsistent Rndlological Health (Walter Gundaker. acting director):'This is 
and seriously deGcient in not presenting a balanced and wmpre- n well-researched document which presents a rensonablc and / hensive review of the litera&. In addition, it appears to balancedexaminationoftheevidence~vailablemdate.~t~dwt- 
o v a  or ignore studies showing negative resul Is.... me overall ly refrains born rejecting the large body of evidence out-of-hand 
weight of the epidemiologic evidm= is so slight as to be almost 
mnexistent-c&y notsufficientto j u s t i f y  
of this documenL...Thk report should not be published." 
Department of Energy (Dr.ImreGyuk, prognunrnanager for 
electromagnetic research): "[Cllarity and undastanding of the 
important issues ace still hampered due to Lre.atmcntof disparate 
frequmyranges [ELF and RFl in the same chap tm.... Thedoc- 
ument wouldbe less subjectto atruckifit weresimply statedthat 
sNdies of carcinogrnesis in animals exposed to ELF have not 
beendone .... m e ]  ExecutiveSummarysuEfes 6om aswerecase 
o f o v c r g ~ , s p e c u l a t i o n s  anduniustifiablewnclusions.*llS 

because of pxce6ed '&&mess& of kdividual studies, yet ac- 
howledges that the aggegate p i c a  has many questions yet to 
be answered....'' 
National CancerInstitute (Dr. JohnBoice, head oftheradiation 

epidemiology branch): "All [NCIj reviewen agreed that the 
human epidemiologic h to date did not supprt the sweeping 
mnclusions made in the EPA document. In ourjudgment thecon- 
clusionspresentedrmainscientifically unsound andunnecessar- 
ily alarming .... There appeared to be a tendency throughout the 
q r t  to dismiss negative or inconclusive fmdiings rathm than 
weiehin~theseinwnsistenciesintheove~ifU interuretation. ..Miss- - ~epar tment  of Enirgy (Harry ~ett~ngill, deputy assistant ing-thro~ghautisaclearstatcmmtthatwecann~tmncludeatthis I secretary for health): "[Thel wnclusions re~mding the risk of time whether lEMFsl mse a cancer hazard" I 

canu?r~childrennndadulls~cemapproprinte~~lul~~hcrisk;are .Nntional~n~tltulebi~t;mdnrdsnndTechnology(PaulTodd. 
low. them does seem to be n w~aistcnt vend for certain type- bios~atistician): "Isernoseriouspmblcm withissuingthebookas 
qxdic umcas.Thcrecenninly is Ole nced for wntinucd hcallh it stands. Experimentem who have bcen quoted may not feel the 
research in this area and the development of beucr indicators of s m c  way, but the mrt v a t s  all of tllc research firly, and if 

~ e ~ a r t m e n t  olTransportntlon (Dr. Aviva Brecha, project 
manager, maglev EMF hcallh effatsl: 'The EPA draft rcoort is 
a use61 mmkdium,  and a fairly biancal critique of r&e;rrch 
results to date. I mncur with Dr. lmre Cvuk of DOE lhm lumoine 
ELF fields effects withthoscof RF andjligher@l~) frequenci& 
[ofl elatromagncticradiation is technically incnmxtnnd unwm- 
mted....Tne incomplete, uncertain and inlemally inconsistent 
current state of hnowledge on EMF and cancer must be more 

anything; is ta, non&tical." - Occupational Salety and Health Administration (Sheldon 
Wema, director. office of standnrds analysis and pmmulgation): 
"[O]urreviewaof the epidemiological sections of the report feels 
IhatEPAhasimplied anunsupportabledegrceofwnf~denceinthe 
positive studies relative to cmcinogenesis both in children and 
adulu. On the otha hand our reviewer of the animal and invitro 
studies feels thatEPA has understated thestrengthof theevidence 
suuwrtine a carcinoeenic link" 
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HIGHLIGHTS 

CIRRPC Begins Its Own 
Health Review 

An independent review panel onEMF health effects under 
the directionof CIRRPC met for the first timeon September5- 
6inWashington,DC.CIRRPCinitiatedthereviewlatelastyear 
aftertheWhiteHouseOfficeofScienceandTechnologyPolicy 
opposed release of EPA's draR review of EMFs and cancer. 

The panel plans to meet monthly and to complete its work 
within six months. Thereview was scheduled to start early this 
year but was delayed for undisclosed reasons (see MWN, Nl 
~ 9 0 ,  J/F91 a n d ~ l h l ) .  

OakRidge Asscciiteduniversities (ORAU) ofOakRidge, 
 and ~'hington,~~,iscw~tin~thereview under con- 
tracttoCIRRPC.AccordingtoastatementissuedbyORAU,the 
review panel will evaluate reported carcinogenic, reproductive 
and ne&ophysiologicaleffects. It willconsiderboth powerfre- 
quencies (15-180 Hz) and very low frequencies (VLF) (10-30 
kHz) from video display terminals (VDTs), though they willbc 
addressed separately. 

Dr. Glenn Davis, chairman of ORAU's Medical Sciences 
Division, is chairman of thereview panel. The other ten mem- 
bers are: Drs. William Bennelt, Yale University, New Haven. 
CX Joseph Brady, Johns Hopkins University School of Med- 
icine,Baltimore,MD,RobertBrent,JeffersonMedi~College, 
Philadelphia, PA; Leon Gordis, Johns Hopkins University 
School of Medicine; W i  Gordon, Rice University, Hous- 
ton,?X; Samuel Greenhouse, George Washington University, 
Washington, DC; Russel Reiter, University of Texas, San An- 
tonio; Gary Stein,University of Massachusetts Medical Center, 
Worcester, Charles Susskind, University of California, Berke- 
ley; andDitriosTrichopoulos, HarvardUniversity Schwlof 
Public Health, Boston,MA. (Susskind wasoriginally namedto 
head the panel.) 

RAC Approves SA B Report 
on EPA Cancer Assessment 

At a September 20 meeting, the Science Advisory 
Board's(SAB)RadiationAdvisoryCommittee~c)m- 
imously approved theNon-Ionizing EMF Subcommittee's 
report on the Environmental Protection Agency @PA) 
draft EMFcancer assessment Four of the seven RAC 
members were present at the Washington, DC, meeting. 

ThesubcommilteereportasksEPAtorewriLeiISEMF 
cancer assessment, citing "serious deficiencies:' and cau- 
tionsthatthereareinsufficientdalatocla&ifyEMFsascar- 
cinogenic (see MWN, J/F91, W 9 1  and JIA91). 

TheSAB'sExecutive Committee will now review the 
subcommittee's report at an October 29-30 meeting. Kath- 
leen Conway, an SAB staffmember, told Microwave News 
that she expects the executive committee will also approve 
i t  If so, the repmt will then be sent to EPA Administrator 
William Reillv 

Five More Cancer-Police 
Radar Claims Filed 

The number of legal claims alleging that police officers de- 
veloped cancer as a result of operating speed radar units has 
increasedby five, bringing the total to eight ThreeConnecticut 
officers wilh cancer have fded workers' compensation claims. 
And the widow ofa Wisconsin slatemper whodiedofcancer 
and a California police officer who has cancer have f i  law- 
suits against radar manufacturers. All five of the officers used 
radar units manufactured by Kustom Signals, Inc., of Overland 
Park, KS. 

In Connecticut, Thomas Malcolm, 42, of the Wmdsor 
Lwks Police Department (WLFD), charges that he developed 
testicular cancer from operating a Kustom radar since 1977. 
Ricardo Rachele, 33, alsn of the WLPD, used a Kustom unit 
since 1979andhascancerin hisshoutderandcol!ahne.Athird 
officer, Vincent Caseltano, 56, of the Shelton Police Depart- 
ment, has thyroid cancer-he began operating a Kustom radar 
in 1971.Allthreearerepresentedbyattorney SluartRothenberg 
of Rothenberg, Rothenberg & Rothenberg in Manchester, CT. 

William Gifford, Windsor Locks' police chief, told the 
Manchester, CT, Jownal Inquirer that he will continue using 
the Kustom radar units but that he plans to investigate whether 
they can cause cancer. Gifford did not respond to arequest for 
comment from Microwave News. 

InWisconsin,NaomiSudbrinkofAugustaissuingKustom, 
whichmanufiy:turedtheradarunitsherlatehusbandArnoldhad 
used for more than three years as a Wisconsin state trooper, and 
fiveinsurancecompani~~.AmoldSudbrinlcdiedtastSeptember 
from cancer thatfmtdeveloped in his eye. Thesuit was fded on 
September 13 in Wisconsin CircuitCourtforEau ClaireCoun- 
ty, where Arnold Sudbrink lived. 

Officer Steven Couini of theconcord (CA) Police Depart- 
ment and his wife, Christine, are seeking $12.5 million from 
Kustom andMPD,Inc.,ofOwensboro,KY, forSteven's testic- 
ularcancer. From 1977 to 1979, whde workingfortheSanBru- 
no (CA) PoliceDepartment, Cottini used the MPD units. From 
1979 to 1987, he used the Kustom radar devices while at the 
ConcordPoliceDepartment ThesuitwasfdedSeptember loin 
U.S. District Court for Northern California in San Francisco. 

John Sweeney of Agoura Hills, CA, is the attorney forboth 
Sudbrink and the Cottinis. Earlier this year, Sweeney sued 
Kustom on behalf of b e e  plaintifcs (see MWN, WA91 and J/ 
A91). 

W i i  Rupperl a partner in Kustom, told Microwave 
News in a telephone interview that he had no comment on the 
claims made against the company. 

FDA Police Radar Hot Line 
The Food and Drug Administration's (FDA) "F'mblem 

ReportingHotLme"isnowrespondingtoinquiriesaboutpolice 
ndarhealtheffects. DahcoIIectedfromdersmaybeusedtode 
velop an epidemiological survey, according to agency officials. 
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ntehotline,whichisre&ly usedforpmblemswithmed- 
i d  devices, is referring calls to the television, acoustics and 
microwavesproducts branch of theofficeof Complianceat the 
agency's Center for Devices andRadiologica1 Health. The hot 
line number is: (800) 6386725. 

NlOSH VDT Epi Study Revisited 
Two leuers published in the September 12 New England 

Journal of Medicine question the conclusions of the National 
Institute for Occupational Safety and Health NOSH) study of 
VDT workers and spontaneous abortions (see MWN, M/A91). 

In one letter, Dr. Robert Newcombe and Edward Coles of 
the University of Wales College of Medicine, U.K., cite"con- 
sidetable" differences between the study population and the 
coneols in the mean number of pregnancies per woman, cau- 
tioning that, 'The results presented could conceal apotenlially 
Microwave Eye Damage (cotdinuedfromp.l) 

mission. 
In apresentationat the June meeting of the Bioelectromag- 

netics Society (BEMS), Kues described how the eyes of mon- 
keys exposed to 3.5-4 WKg of 1.25 GHz radiation (0.5 pec 

tion. One week after exposure, the rodphotoreceptors rehimed 
toapproximately 80% of theirpreexposureleveI,butthecones 
remained damaged. Cone damage is manifested by a loss of 
color discrimination and some decrease in visual acuity, Kues 
explained Impaired rods result in reduction in night vision. 

Four monkeys were exposed and all suffered similar dam- 
age, leadiig Kues and Monahan to conclude that the threshold 
for theeffect is below 3.5 W&. Examination of theeye tissue 
confiied thedegeuerationofconesandsuggested thata specif- 
icpopulationofconesismorevulnerablethanothe~fferent 
types of cones are responsible for detecting different colors. 

Kues and colleagues at JHU medical school's W i e r  
InstituteKuesdivideshistimebetweentheAPLandWIlmeb- 
examined two workers who were accidentally exposed to 6 
GHzmicmwaves whileoperating an iUegalsateIliteuplinkThe 
30-watttransmiueaexposed theirretinas toanestimated5 mW/ 
cm2 of continuous wave radiation for two 15-minute periods. 
Both men suffereda 50% loss in coneresponse asmeasured by 
changes in electroretinograms (ERGS). Seven months later, 
there was no improvement 

Based on these results. Kues and Monahan recommend 
diagnostic tests for those occupationally or accidentally ex- 
posed to microwaves, including: specular microscopy, retinal 
and iris fluorescein angiogaphy and ERGS. If refemd by an 

UPDATES 
COMPATIBILITY & INTERFERENCE 

Black Hawk Helicopter Accidents..EMI has never caused a 
Black Hawk helicopter accident, according to Secretary of the 

serious hazardassociatedwiththeuseof VDTs.if thedifference 
in theratesofpregnancy resulted from excess early, undetected 
fetal loss in the exposed group." 

The second letter, written by editors of Microwave News 
and VDTNews, argues that NIOSH's conclusion--that expo- 
sure to VDTelectromagnetic fields (EMFs) was notassociated 
with an increased riskof spontaneous a b d o w w a s  not justi- 
fied since both the case and the control groups were equally 
exposed to extremely low frequency EMFs. 

In their response, NIOSH's Dr. Teresa Schnorr and col- 
leagues said that the apparent differences in pregnancies went 
away when adjustments were made for the women who had 
worked as both directory assistanceoperaton (the case group) 
and general operators (the conml group) during the study pe- 
riod. With respect to EMFs, they pointed out that the crucial 
difference between cases and conmls wes that the VDT oper- 
aum were exposed to higher very low frequency (VLF) EMFs. 

ophthalmologist, the Wilma Institute will examine anyone 
who has been accidentally exposed to microwave levels in ex- 
cess of existing safety guidelines as part of its research program, 
Kues said 

Researchers at JHU-APL have been investigating the ef- 
fects of microwave radiation on the eye since the early 1980s. 
In a series of studies, a team led by Kues and Monahan has 
shownthatlow-leve1,pulsedra~ation can injuretheendothelid 
layer of the cornea and cause leakage in the blood-aqueous 
barrier. Theeffect occurs ata specific absorption rate (SAR) of 
2.6 WlKg or less (see MWN, JlA83, S/086 and JIA87). In 
addition, the team found that eyes treated with glaucoma drugs 
are much more sensitive to microwav-t levels as low as 
0.26 W/Kg (see MWN. J/A88). 

Both the old and the new results challenge the specifics of 
thecurrent(l991)revisionofthe 1982AmericanNationalStan- 
dmds Institute (ANSI) guidelines for human exposure to radio- 
fkquency and microwave radiation. The SCC-28 committee 
rewriting the standard concluded that "whole-body SARs be- 
low 4 WlKg werenotassociated witheffects thatdemonsuably 
constitute a hazard for humans." The SCC-28 committee has 
been criticized for ignoring the previous Kues-Monahan fmd- 
ings (w p.9). 

At the BEMS meeting, Kues was asked why theepidemio- 
logicalstudywouldbedoneintheU.S.SR. insteadofiitheU.S. 
Hereplied that U.S. military officials had been"veryreluclant" 
to provide any data. In an interview, Kues said that the Depart- 
ment of Defense is concerned about privacy issues. 

Apaperdescribiig both themonkey and humanresults has 
been submiued for publication to Archives of Ophthalmology. 

Army Michael Stone. In an unpublished, August 6 letter to the 
New York Times, obtained by Microwave News Lhrough the 
Freedom ofhfomation Act,Stonecontends thatreportsofseri- 
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UPDATES 
ous EM1 problems "wrongly discredit an Army helicopter that 
has proven itself to be a safe, highly effective piece of equip 
ment." One such report, aNovember 1987 piece from Knight- 
RidderNewspapers, blamedEMI for the crashes of five Black 
Hawk helicopters and the deaths of 22 servicemen since 1982 
(see MWN, ND87). A June 1988 investigation by the DOD 
concluded that the Black Hawk is indeed susceptible to E M ,  
and in a September 1988 memo to the DOD Inspector General, 
Stone, then under secretary of the Army, acknowledged that 
'%MI does raise safety of flight concerns with respect to the 
BlackHawk" (seeMWN, S1088 and ND88). In hi letm to the 
Times, Stonecalls theBlackHawk"oneof thesafest helicopters 
in the Army's inventory," and points out that, "Since 1987, the 
accidentratehas fallenby 47%."Stonedoesnot mention thatin 
1987 the Army issued warnings to Black Hawk pilots to stay 
away from high-power radio transmitters and instituted a pro- 
gram to shield the helicopter from EML 

INTERNATIONAL 
Trip to China ... Study Mission International (SMI), a division 
of WR. Associates, and the Bioe1ecmmagnetics Society are 
organizing a 19-day, five-city tour of China for September 
1993. Participants will meet with Chinese researchers working 
on thebiological effectsof 50Hz EMFs, RF/MWradiation and 
millimeter waves, as well as their medical and agricultural 
applications. Dr. C.K.Chouof thecity of HopeNationalMcdi- 
cal Center in Duarte. CA, who will lead the delegation, told 
MicrowmeNewsthatthetripwillbea'~mixtureofbusinessand 
pleasure--we intend to explore bioelectromagnetic rcswch 
and see the sights." Space is limited to 35 scientists and lheir 
spouses at a cost of lcss than $3,000 per person. For more in- 

RF for a Racing Heart.= radiation can be used as an 
effective ueatmcnt for paroxysmal supraventricular tachycar- 
d i a ( P S v r a p i d  hcanbe3tcondition whichalflictsroughly 
oneinevery200peapleintheU.S.--ilcconlingtosent 
studies. In the past, drug therapy or surgery was required to 
prevent natural electrical impulses in the hcnrt from triggering 
up to 300 beats per minute. Now researchers are using RF 
radiation to insure that these impulses, typically occurring 60 
times per minute, stimulateonly onebeat each. ThcJune6New 
England Journal of Medicine includes two papers on this new 
treatment: Dr. WarrenJachanandcoworkersattheUnivcr~ty 
of Oklahoma Health Sciences Center in Oklahoma City report 
thatthetreatmentis"highlyeffective,"anda headdbyDr. 
Hugh Calkins of theuniversity of Michigan Medical Center in 
Ann Arbor asserts that the new method is "feasible and practi- 
wl" and has "a favorablerisk-benefit ratio."In an accompany- 
ing editorial, Dr. Jeremy Ruskin of the Massachusetts General 
Hospiwl in Bos[onpredicts that, illheearly dataareconrmcd, 
the technique will become Ole "mtmcnt of choice" for PSVT 
patients. ~apaperpublishedin theJune29issueof TheLoncet, 

14 

German researchersled by Dr. Karl-Heinz Kuckof theuniver- 
sity HospitalEppendorfin Hamburg state that theRFaenlment 
"has noneof thedisadvantages ofdirect-cwentsh~~kthcrapy," 
and that initial reports on its useare"promising." Despite these 
optimistic conclusions, the researchers do note some adverse 
reactions to the treatment. For a popular account of the new 
research, see the July 20 issue of Science News. 
M N S a f e t y - . T h e s a f e t y o f m a g n e t i c r e s o n a n c e ~  
is again boing questioned. Participants at aMay conference on 
MRIsafety heldin Bethesda, MD, heardseveralrepom that the 
intense static magnetic fields, RF EMFs and gradient EMFs 
h m n e w h i g h - s p c e d M F U s h a v e o c c a s i o n a l l y p ~  
ical responses ranging from vertigo to a m e W c  taste in pa- 
tients' moulhsatstrengths aslow as 1.5 T,accordingtotheJuly/ 
August issue of The Institute, a publication of the Institute of 
E1ectricalandElecnonicsEngineers.Dr.JeffTey Weinrebofthe 
New Yo& University Medical Center's MRI Department stat- 
ed in apresentation at theconference that,'We'vebeen saying 
[that MRIs are safe] for so long, we almost believe i t  Wenow 
know there are many potential safety ham& with MFU." Sci- 
ence also reported on the meeting, which was sponsored by the 
New York Academy of Sciences. "For the moment...the main 
taskseems to be to find out what effect these high-tech medical 
wondersactually haveon living tissue,"itreportedinitsMay 31 
issue. 

MEETINGS 
T&D on EMFs,Excerpts from presentations at a conference 
held in February are the heart of a 16-page article, "FM? How 
Dangerous?" in the June issue of Transmission &Distribution 
magazine, which sponsored the meeting ( m M W N ,  WA91). 
Among the speakers were: Paul Brodeur of The New Yorker; 
AnhurBryantof TrialLawyers forpublic Justice, Washington, 
DC; Dr. Granger Morgan of Camegie Mellon University. 
Pittsburgh.P.4; U.S. Rep. FrankPallone(D-NJ); JamesSanford 
of PSE&G of New Jersey; and Thomas Watson of Crowell & 
Moring, Washington, DC. A copy of the June issue can be ob- 
tained for $5.00 from: Intertech Publications, PO Box 12901, 
Overland Park, KS 66212, (913) 411-6628. 

PEOPLE 
Dr. Alicia Dustira is the EMF contact in the White House 
Office of Science and Technology Policy (OSTF'), reporting to 
Dr. Allan Bromley, the President's science advisor, who has 
criticized EPA's draft E M F a c e r  assessment (see MWN, N/ 
D90 and M/J91) .... The IEEE has recognized Dr. Eleanor 
Adair of the John Pierce Foundation in New Haven, CT, and 
Richard Harris of National Public Radio for their "literary 
contributions furthering public understanding of the engineer- 
ingpmfession."AtaSeptember 1 awardsceremony,thelEEE's 
U.S.ActivitiesunitpraisedAdairfor"herscholarly andbalanced 
paper tided Currents ofDeath Rectified> response to Paul 
Brodeur's bookon EMFs whichfiitappearedasaseriesof arti- 
cles in The New Yorker. Harris was honored for "his balanced 
five-partseries"on EMFs, whichran April 15-19,1991.Harris 
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is continuing to follow the EMF debate; he aired an update on 
the EPA cancer report on September 17 .... Dr. Jan Walleczek 
has joined Dr. Ross Adey's laboratory at the VA Hospid in 
Loma Linda, CA. His work is being supported by a grant from 
theJohnFetzerInstitute in Kalamazw, MI .... Dr. MariaStuch- 
ly, who will soonleaveHealth and WelfareCanadafortheUni- 
versity ofvictoria in BritishColumbii, hasbeennamedchairof 
lheIntemationalUnionof RadioScience's (URS1)newIy formed 
Commission K on Elcctromagnetics in Biology and Medicine. 
Dr.Paola RernardioCtheUniversity ofRomeis thevicechair. 
Commission K was sot up at URSI's August 1990 meeting in 
Prague.Czechoslovakia. Stuchly plans tohavethefmtmeeting 
of the more Lhan 20 mcmbcrs oT her committeeat thelst World 
Congress for Elecwicily and Magneristn in Biology and Medi- 
cine in Orlando, FL, in June 1992 (sce MWN, M1.491). 

STANDARDS 
NRPR UpdetesMRI Sti~ederds ... ThcU.K.'sNRPB'srevked 

ERGONOMICS, INC. presents 
A Seminar on ELF and VLF Magnetic Fields 

November 20 and 21,1991 -Orlando, Florida 
Up-to-date information on standards, background, theory 
and measurement of ELFIVLF Magnetic and Electrostatic 
Fields. Featured speaher is Hjalmer Bondestam of the 
Swedish Standards CommitteeanddeveloperofCombinova 
precision meters. For Information, contact: 

I Ergonornlcs, Inc. 
P.O. Box 964, Southampton, PA 18966 
(215) 357-51 24 Fax (215) 364-7582 

I msl ELF Milrnctic Field Mcrers 1 - 
Professional Ararrulry ut an ,ffp~rdu/ublc /'rice 
MS1-25 for rcliuhlc ~rrc~isi~rc~ncnls ol'pi~wcr 
frequency fields inrlutliny hnrnionics itrid 
non-sinusiridiil wilvrs. Sl hY.'lS+pXrli. 
MSI-20125 Sea. lrcqucl~cy il~St\nirution o n  
harmonics. Displilys w~tvr l'irrltls ~ I I I  ascilltr- 
scope; outpllls lo ilillu 111~pcr. $1 XL).')S+p&It. 

Magnetic Sciences Interaational 
24258 Ch;tniling Wuy. Suite 489 
Berkelcy, CA 94704 (5  101 208-SOH0 

VDT NEWS 
The computer health and safety newsletter 

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

[ I  Back issues, 1984-1990, $45.00 per year 
($50.00 Canada & Foreign). 

Order from: VDTNews. PO Box 1799. Grand Central Station. 
New York. NY 10163. (212) 517-2802. 

standards for exposures to MRI systems, outlmed by Dr. R.D. 
Saunders in theJuly 1991 Rao?ologicalProtectionBulletin. are 
generally two-tiered, with alowerlimitwhichmay beexceeded 
undercanmUed~nditionsandanupperlimitwhich shouldnotbe 
exceeded. For staticmagneticfields, the lowerlimitis2.5Tand 
themaximumis4T.Forgrao?entmagneticfields, theboardspec- 
ities a maximum induced current density of 400 m A / d  (or 20 
T/s) when the magnetic fields are changing for longer than 120 
wec.This limitcan be relaxed for shorterexposures. For RFra- 
di3tion,theboardrecommendslowerandupperlimitsforwhole 
body SARs of 1 W/Kg and 2 W/Kg,respectively, for exposures 
of more than 30 minutes. F'rogessively higher SARs can be 
applied for shorterexposures up to maximum limits of2 W/Kg 
and 4 W/Kg, respectively, averaged over a 15-minute period. 
Sepamte limits are specified for the head, hunk and limbs. The 
board also advises that women should not have an MRI exam 
duringthef&tthreemonthsofpregnancy.~copyofthe~%oard 
Statement on Clinical Magnetic Resonance Diagnostic h e -  
dures,"Documenls of theNRPB, 2, No.1, is available for f5.00 
From: Her Majesty's Stationery OfficePublicationsCenter,PO 
Box 276. London SW8 5DT, U.K., (44+071) 873-9090. 

Micro wave News Bound Editions 
Two volumes, 1981-1985 and 1986-1990, are available 

for $450.00 each. 
Formorc information, contack Louis Slesin at (212) 517-2800. 

- - 
I [ I  I-year subscription (6 bimonthly issues) I 
I for $250.00 ($285.00 Canada & Foreign). I 

[ I  Brnonth trial (3 bimonthly issues) for I 
I $130.00 ($150.00 Canada & Foreign). 1 
I I 
I [ ]  Back Issues, 1981-1990, $95.00 per year I 
I ($100.00 Canada & Foreign). 

[U.S. Funds Please] 
I 

I I 
Order from: Microwave News, PO Box 1799, 1 

1 Grand Central Station, New Yo*, NY 10163, 1 
I (212) 517-2800. I 
I Name I 
I institution I 
I , Address I 
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EMF Papers 
A clipping service on non-ionizing radiation 
Microwave News now offers EMFPapers. Twice amonth, 
you can receive press clippings and other bulletins with the 
latest news on elecmmagnetic Eelds. Only $lM).M)/month. 

Subscribe today, or send $25.00 for a sample packet 
To order, call: (212) 517-2800. 

I I 
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Swedish Officials Acknowledge 
EMF- Cancer Connection 

New Epi Studies Pr0mp f Policy Shift 
Mitigation Strategies Being Adopted 

On September30, Sweden'sNationalBoard forIndusnialandTechnical 
Development, NUTEK, formally announced that from now on it "will act on 
the there is a between exposure to power 
quency magnetic fields and cancer, in particular childhood cancer." 

The new policy was prompted by two major epidemiological studies, 
released thesameday, whichaddsupport to the proposition that exposures to 
weak electromagnetic fields (EMFs) at homeand on thejob contribute to the 
development of cancer. This is the fust time a national government has 
recognized the EMF-cancer link. 

JaakNllu, thediilorofNUTEK's DepattmentofElechical Safety, told 
Microwave News lhat the new policy will apply primarily to children. "We 
don't yet consider the link proven for adults-this will have to wait for 
detailed investigations from around the world" 

In theresidential slndy, Dr. Anders Ahlbom and Maria Feychting of the 
InstituteofEnvironmentalMedicineattheKaroS~Institutein Stcckholm 
found that children exposed to average fields of 3 mG or more in their homes 

US. Congress Okays $65 Million EMF Research Phz,  seep.2. 

had close to four times the expected rate of leukemia The link to cancer 
among adults was weaker than for children. "The resultsprovide support for 
the hypothesis lhat exposure to magnetic field. increases the risk of cancer," 
they concluded 

Theoccupational study by Dr. BirgiUaFloderus andcoworkers attheDe- 
parunent of Neummedicine at the National Institule of Occupational Health 
(NIOH) inSoh,asuburbofStccWIolm,showedthatmenexposedtoshi~ 
levels of magnetic fields at work had three times the expected incidence of 
chronic lymphccytic leukemia (CLL). 

The studies, which used sophisticated exposure assessments, go a long 
way toward resolving some of the ambiguities that have prompted doubts 
about theEMF-cancer link. Most notably, they identify dose-responserela- 
tionshipsbetween~andEMFexposureandmay explain why previous 
childhccdcancerstudiesfailed loestablish alink with measuredmagnetic fields. 

NUTEK will soon begin work on EMF exposure regulations for new 
homes near power lines and for al l  new electrical facilities, which Nou 
predicted would take about six monfhs tocomplete. He said lhat the standard 

(continued on p.12) 


