
Swedish Studies Prompt New View of EMF-Cancer L 

might require thataverage annual exposures be less than 2 mG, 
noting that peak fields would be less than 4 mG. The average 
exposurecouldendupbeing3or4mG,NOusaid."Wewillhave 
to balance the health of the Swedish population with the 
economic costs of the standard." NUl'EK is responsible f a  
electrical safety regulations in Sweden. 

Ifthe2 mGaveragelimitisadopted, there willbearight-of- 
way (ROW) of approximately 200 meters-about 300 feet on 
eachside-fora400kVpowerline,according toN6u. Henoted 
that this ROW could be reduced to 100 meters with low mag- 
netic field transmission designs and the use of other mitigation 
smtegies. 

"The most problem is what to do about existing 
homesandpowertines:'NOusaid."Thecostofdec&gthese 
magnetic fields will be enormous." 

Rolf Lindgren, theEMF manager for the state power com- 
pany, Vanenfall, and a member of NUTEK's safety standards 
committee, told Microwave News that exposures above 2 mG 
from existing power lines and subsrations would be addressed 
"onacase-by-casebasis,"adding that, "Changes would have to 
be weighed against the economic costs." 

When asked whether Sweden would adopta 2mG wcupa- 
tional standard, Lindgren replied that such alimit"would bring 
an end to industrial society in Sweden." He predicted that mar- 
ket forces, which will now favor low magnetic field systems, 
would yield ways of reducing worker and public exposures. 

A 2-4 mG population standard would be up to 100 times 
more shingent than the standards adopted by New York Slate 
andFlorida-theonly two magnetic field limits in theU.S. (see 
MWN, MIA89 and SJ090). It would be up to 500 times stricter 
than the International Radiation Protection Association (IRPA) 
guidelines forpublic exposures to 50160Hz magnetic fields and 
up to 2,500 times stricter than IRF'A's occupational standard 
(see MWN, MD89). 

Thenew epidemiological~tsare,in thewordsofNIOH's 
Dr. Kjell Hansson Mild,"remarkably clearin pointing toacon- 
nectionbetweencancerandmagneticfieldexposures." AndDr. 
Lars-Erik Paulsson of the Swedish Radiation Protection Insti- 
tute in Stockholm said that, "The childhood cancer study con- 
fm earlier fmdings with astonishing precision." Both Mild, 
whois based inUm4, andPaulsson were present when theepi- 
demiologicalresultsandtheNUTEKpolicy wereannounced in 
Stockholm. 

LindgrenandMildbothciredtheneedtodesignnew homes 
with electrical circuihy that would limit magnetic field expo- 
sures. Similarly,inaninterview withMicrowaveNews,PerErik 
Boivie of the Swedish Confederation of Professional Employ- 
ees, TCO, in Stockholm, argued for low magnetic fields in new 
office buildings. "We W our strategy to bring down fields as 
low as possible is a very good strategy:' he said. 

In its public statement, NUTEK made a commitment to 
sponsor more research Lo determine the mechanism of intemc- 
tion-a move endorsedby many of the Swedish officials inter- 
viewed for this report. 

The Ahlbom-Feychting and Roderus studies cost more 

than $2 million and took more than five years to complete (see 
MWN. MIJ87). Both groups said thatthey will swn submit their 
results for publication. Theepidemiological studies are part of 
a larger Swedish research program, which includes studies on 
animals and on cellular systems. 

Reactions in the U.S. and the U.K. 
Few American researchers have yet seen the full repoTts of 

the two studies, but summaries have been widely disseminated 
(seep.14 for thefull textsof theabstracts). "Theresultsarevery 
suggestiveof areal association with childhood leukemia," said 
Dr. David Savitz, an epidemiologist at the University of North 
Carolina, Chapel Hill. Simiily, Dr. Richard Stevens of the 
BattellePacifIcNonhwestLab in Richland, WA saidthak4'It is 
hard to imagine what obvious problem could account fa these 
results other than magnetic fields." With respect to the mupa- 
tional study, Dr. Sam Milham, who recently relircd h m  the 
WashingtonStateDepar~nmtofHealth,said,"It'sa~ma- 
tion that EMF exposures are associated with cettain cancers." 

"My fmt thought is thatthii fwherevidence,comingfrom 
extensiveworkby well-establishedscienti~ts~may finally allow 
scientists who would l i  to workon the problem todo so with- 
out unwananted put-downs by the 'old boys' of science;" Dr. 
Nancy Wertheimer told Microwave News from her oftice in 
Boulder, CO. In 1979, Wenheimer, working with physicistEd 
Leeper, first identified the link between childhood cancer and 
high current l i  by using a system of wire codes to esfimate 
long-term magnetic field exposures. 

Represenwives of utilities outside Sweden are reserving 
Gnaljudgmentonthenewresearchuntilthey have hadachance 
to analyze the studies carefully. 

The Ahlbom-Feychtingstudy was"rigorous1y condueced" 
and "provides important new information," according to the 
Electric Power Research Institute (EPRI) in Palo Alto, CA. In 
an interview, Dr. Stanley Sursman, manager of EMF health 
studies, said, "We're trying to put it into perspective with the 
rest of the literature. Frankly, we need more information, 
particularly with respect tothemodeling of the historical fields, 
which is critical to their results." Sussman said that EPRI had 
notyetcomple~itsreviewoftheFloderusoccupationalstudy. 

RobertBeck, vice president forenvimnmenwl affairsat the 
Edison Electric Instilute(EE1) in Washington,called thestudies 
"important conlributions to our body of knowledge," adding 
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Norwegian and Danish Studies 
Also Point to Cancer Risk 

Two othcr Scandinavian epidemiological studies- 
oneon Norwegian workers and oneon Danish children- 
also point to an EMF-cancer risk 

Drs. Tore Tynes, Aage Andersen and Fmydis Lang- 
matkof thecancer Registry of Noway in Oslo repon that 
male electrical workers with a "long duration of employ- 
ment" had a statistically significant40% increase in acute 
and chronic leukemia. The highestrisks wereamong radio 
andTVrepahen,radioandtelegraphoperatorsandpower 
line workers. 

The results, which were based on an investigation of 
approximately 38,000 workers, appear in the July 1 issue 
of the American J o m l  of Epi&miology (136. pp.8 1-88, 
1992). The researchers did not see an increased risk of 
brain tumors. Tynes and Andersenpreviouslyreported that 
this group of workers hadan abnormally high rate ofbreast 
cancer (see MWN, J/F91). 

AndonOctober7,aswewenttopress,Dr. J@rgenOlsen 
of the Danish Canw Registry in Copenhagen announced 
that children living near high voltage power lines with 
magneticfieldexposuresof 1 mG ormore hadastatistical- 
ly significant fivefoldelevated riskof lymphoma, as com- 
pared with connols. Although no excess risk of leukemia 
or brain tumors was observed, the combinedrisk for these 
three types ofchildhoodcancer wasmore than five-and-a- 
half times greater for exposures of 4 mG or more, as com- 
pared with conmls. 

Swedish Studies Prompt New View of EMF-Cancer Link 

that they "provide us with some more answers, and questions, 
to theEMFpuzzle." Hestressed "theneedforacwrdinatedand 
comprehensive national research program into possible EMF 
healtheffects."(Congress has now passed such aplan, seep.2.) 

RichardLoughery, EEI's EMF issue manager, said that he 
looks forwatd to debating the new results at the Department of 
Energy's (DOE) annual review of EMFresrarch, which willbe 
held in San Diego on November9-12. Both Ahlbom and Flo- 
dems will present their results at the DOE meeting. 

In theU.K.,Dr.JohnMaleoftheNationalGridCo.inLeath- 
ehead, Surrey told Microwave News that, "We see this as an 
important addition to the scientific data base. We await an as- 
sessmentof its significance by the National Radiological F'm- 
tection Board (NRPB)." Last spring, the board issued a report 
whichconcludedthatthereis"no f i  evidence"ofacancerrisk 
fiom exposures topower frequency EMFs ( s e e m  MIA92). 

Ahlbom-Feychting Residential Study 
Ahlbom andFeychting used the most detailedexposure as- 

sessment ever attempted, reconshucting long-term magnetic 
fieldexposuresforthoselinngnext to high voltage powerlimes. 
First, they used a computer model to calculate the magnetic 
fields inside homes next to power lines carrying a known 
amountofc~~~entandconfied theaccuracy ofthemodelwith 
spot measurements. Then, using Vattenfall's historical records 
of thecurrent loadson the nation's powerlines, they estimated 
theavenge fieldexposures for eachcaseand forcomponding 
controlsat the yearofdiagnosisas wellasone, fiveandten y e .  
before diagnosis; they also estimated exposures for children at 
the time of b i i  and at the time of conception. 

Basedontheseestimalcdlong-temexposures,Ahlbomand 
Feychting found that childhood leukemia ntes rose with in- 
creasing magnetic field exposures-a clear dose-response "It is not possible to use spot measurements to know historical 
relationship. Childrcn exposed to more than 1 mG had twice, exposures," she said. "Our study provides a possible explana- 
those exposed to more than 2 mG had close to three times, and tion as to why Savilz and the USC researchers found associa- 
those exposed to more than 3 mG had nearly four times the tions with wire codes and not with spot measurements:' she 
incidenceof leukemia of those exposed u, less than 1 mG. De- concluded 
spite a small number of cases. the risk ratios are statistically Savitz pointed out that the new study "has its own method- 
significant. The researchers found similar results when expo- ologicalstrengths and weaknessesand thesearedierent fmm 
sure was defined by proximity to power lines. theU.S. studies--it'snotanotherWertheimer-LeeperorPeters 

Ahlbom and Feychting noted Lhat conmlling "for con- study." Battelle's Stevens noted that questions about contml 
founding from air pollution or socioeconomic status did not selection that have been raised with regard to the American 
change the results." studies-for instance, potential b i i  due to random digit 

In the U.S., Savilz and Dr. John Peters of the University of dialing--do not apply to the Ahlbom-Feychting study. 
SouthemCalifomia(USC) haveenchshownthatchildrenliving For adults, Ahlbom and Feychting found a 70% excess of 
near high current power lines have higher nlcs of cancer, but both acute myeloid leukemia (AML) and chronic myeloid leu- 
neitherfoundasignif~cantassociation with measuredmagnetic kemia (CML) for those exposed to more than 2 mG, as com- 
fields (see MWN, ND86 and MIA91). Savitz and Pews each pamltothoseexposedtolessthan 1 mG.Neitheroftheseresults 
confiied &e landmark Werdteimer-Leepcr study. is statistically significant, however. 

Importantly, like Savitz andPeters. Ahlbom and Feychting Unlike WertheimerandSavih, or Sweden's Dr. Lennart To- 
did not fmd a link between childhood cancer and spot magnetic meNus (see MWN, N82, hlVJ86 and N/D87), Ahlbom and 
field measurements. In a telephone interview. Feychting ex- Feychting did not identi6 an EMF link to brain tumors in 
plained that, because currents on power lines have increased children. (Peters only lwkedat leukemia.) Nor did they fmd a 
over the years. spot measurements do not correlate with the link to brain tumors among adults. "We were surprised that we 
historical estimates-and tendtooverestimatepastexposures did not see a risk for brain tumors," Feychting said. Savitz 
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commented that, "Upunrilthisstudy,theevidence was smnger 
for brain cancer than for leukemia. This shifts the balance 
somewhar" 

The elevated cancer risk appears to apply only to those 
children who lived in single-family homes. In theirreport, Ahl- 
bam andFeychting argued that this lack of an association may 
beexplained by thesmallnumber ofcasesand because theupre- 
cisionof thecalculatedfieldsmay belower forapamnenthouses 
than for one-family homes." 

Ahlbom and Feychting's case-control study included all 

children with cancer and all adults with leukemia or brain tu- 
mors diagnosed between 1960 and 1985, among the nearly 
500,WOpeoplewholivedwithin300metersof any of Sweden's 
15,000 km of 220 and 400 kV lines. The researchers identified 
142children withcancer-39 with leukemiaand33 with brain 
tumors-and558 controls. Among the adults, 325 cases of leu- 
kemiaand223 cases of brain tumors werecompared with 1,091 
controls. 

"It would be very difficult to d o  this kind of study in the 
U.S.," Savitzpointedout, citing thedetailed popufation,cancer 

Abstracts of the Swedish Epidemiological Studies 
On Sentember 30. Morio Fevchtinp and Anders Ahlbom of the childhoodcancers together there was little sumrtforan association. 

l~ti~~eo~~nvirom~al~edic~att~~arolinrknlmti~ule.~~ock- In adults and forkagnctic fields of 0 . 2 i ~  andover, the RRs for 
holm, refemed their study. Magnetic Fields and Cancer in Pmplc Re- acutcmycloidlcukemia(AML)andchicmycloidleukcmia(CML) 
sidineNcarSwcdishHirhVolla~e PowcrLines. 0nthesmdav.Dr.  waeesllmatedat 1.7 (0.8-3.5)and 1.7(0.7-3.8),resocctivelv.Thisre- 
~ir~~ta~bderusandc&orkershr theDeparrmentofNewdicim 
at the Natioo[Imtitute ofOccupatw~Heaith i n ~ 0 l ~ r e l e a s e d ~ -  
cupational Exposure to Elecmmagnetic Fields in Relation to Leuke- 
mia and Brain Tumors: A Case-Contml Study. Reprinted below ore 
the aurhors' summaries ofthe studies. 

Ahlbom-Feychting Residential Study - 

The aim of the present study was to lest thc hypothesis thu 
exposuretomagncticficldsofthetypcgencrated by highvolwgcpw- 
crlincsincre~sescanc~incidcncc.~~estudv was desimedas acase- 

sultpasisted in most analyses. For brain tumors no assoc&ion was 
seen 

The finding of an association, in childhood leukemia, with cal- 
culatedhistorical fields butnot withmeasurements is umsistent with 
the assumption that historical calculated fields arc reasonably good 
predictors of past fields but that spot mensurements are poor predic- 
ton of those ficlds.The coniiicment of an association to one-familv 
homes might be explained by a limited acclrracy in exposure assess- 
ments in apartment houses. The results provide support for the hy- 
mthesis thkcxwsure to magnetic fields&creases theriskof cancer. 

mnml  study based on the population comprised of-everyone who jhis ismostevihentinchil&ood leukemia Wllat arpect of the fields 
lived on pmpnty located within 300 meters irum any of the 220 and might h involved n m i m  unclear. 
400 kV lines in Sweden during the period from 1960 through 
1985. For adults it was rmuircd that the duration of residence was at Floderus Occupational Study 
lens1 one y m .  The mrridir was chosen to be wide enough to ensure The relationships betweenoccupational EMFcxposure and leu- 
thatit includedbothcxpsedandunexposed homes.Thecasa wereall kcmiaorbrJin tumors wcrc analyzed in acase-wnkolstudy.Theex- 

of cancer were inclu& while for adults thc study was rcsmctPd to bere verified from medical records and tile c k s  and the cintmls 
leukemiaandbraintumors.Thecases waeidentir~edthrougharemrd wae representative samples of the general male population. 
linkage to lhcCancerRegisuy.Theconmls werematchcd toll~ccascs Based on the iob held longest during the 10-vm wriod before 
on tir;le of diamosis. aei. &. ~arish and mwer line. Exwsure was diamosis. an association between leuke&a risk &d n d F  exmsurc . - .  .. r - - - ~  

asseszedinseveraldifferent ways. ~ r s t . s~ tme ; l su rcmen~  were per- w~obs&cd.The nssociation was attributed m c h ~ ~ n i c  lymphocytic 
formed in the homes of Ute subiects. Second. the ma~lctic fields gm- leukemiu (CLL) and in paticulnr to exposure b a d  on EMF mean 
crated by the power lines we; calculated by me& of a mmputer values; the relative risk kcrensed with &creasing levelof exposure. 
program taking distance, line configuration and load into acmunt. At No association was found for AML. Everhaving had ahighexposure 
the same time as a spot mensurement was performed. the load on the job during lifelimc was more common among patients of CLL 
line was obtained and ihe mametic field calculated. Historical loads cornoared with coniml subiects. No such relationsbin was found for ~ . ~- --- 
wereobtained frommmrds &I were kept by llicswtionmnnagers. B~ A M ~  It is unlikcly lliat k c  results for lcukcmia are explained by 
using these in the program, calculalcd historical fields were obtained mnfounding from bcnu.ne,ionu.ingr;uliatioo, pestic~dcs, solvntsor 

Thcsecalculatdhistori~~ fieids were the mainsokce iur classifying For brain tumors, some results speak in favor of an usociuion. 
study subjects into different levels of magnetic field exposure. Thus. Therelativerisk ofbraintumors was increased in the l~i,gl~cstexpsure 
the mainexwsure metric was the armuil average of the calculated cateeories. based onmedianvalues forthe iob held loniestduine the " ~~~ 

magn~ticfie~dgencrotedb~ th~line. ' lh~foras~~lcofthesubjccts,  &c&e beforediagnosis.Thc occunncc of bcnzme, &zing ndia- 
%-hour measurements were also paformed. tion, pesticides, solvents or smoking did not have any decisive influ- 

For childhwd lcukemia and with cutoff mints at 0.1 and 0.2uT. ence on the results. The association found was m d v  atwibuted to 
the relative risk lRRl increased over the two'exoasure levels and was 
esllmated at 2.7'(95% c.1.: 1.0-6.3) for 0.2 k~ k d  over. The test for 
mnd gave ap-value of0.02. When the upper cutoff point was shifted 
to 0 3  pTthcRR war instead3.8 (1.4-9.3) and the wrrcsponding ucnd 
lest gave a pvalue of 0.005. These results persisted when data were 
brokenQwnbygendcr,age,limeofdiagnosisandareaofliving.How- . . 
Thae wns some relationship wi& dismnce but no relatior;hip with 
spotmcasurements. Conml forconfounding Gom airpllutionorsocio- 
k o m i c  sws didnot change theresultslFor bra6 nunors or for all 

subjects below the age of40, with no major diffcren& between the 
two gmupsoibrainmnloa (asuocytoma grade I- l l  and II-IV). Eva 
having had a highexposure iob was more common amone brain - .  
tumorcases than among con& subjects in the youngest ag~wup .  

Thcmrnplex relationships between age at f i t  exposure, cumu- 
lative exposun: and age at diagnosis have to be funher explored, as 
well as the possible interactions of EMF with other factors. Also the 
in~lsistencics betweensubdiagnoses have to be evaluated There- 
sults of this study speak in favor of the hypothesis that occupationnl 
EMF exposure is a hnzard in the development of cnfain cancers. 

- - 
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and r d  estate registries, together with the long-term current 
load data, availablein Sweden. "They used a very clever study 
design," he said. 

Floderus Occupational Study 
Flodems's occupational study also Found a dose-response 

association between EMF exposures and cancer risk. 
Floderusandcoworkers, including Dr. BcngtKnavc,divid- 

ed the workers into four groups bawd on the inlcnsity of their 
mean daily exposures to magnetic fields. The workers in the 
lowest qumilc were exposed, on nvcrage, to less than 1.6 mG 
and in iho highest qumilc to 2.9 mG or more. A fifth group. the 
10% of the workers who were mostexposed, was used to eval- 
uate further a possible dose-response relationship; this group 
was exposed, on average, to 4.1 mG or more. The bottom 
quartile sewed as the control group. 

Workers in the top quartile had 60% more leukemia and 
three times as much CLL as those in the bottom quartile. The 
riskof CLL among the 10% most highly exposed workers was 
approximately four times that of the controls. AII these results 
are statistically significant 

Interestingly, Floderus did not see elevated rates of AML 
among her male subjects. Many of the U.S. studies have iden- 
tifiedm EMFlinkto AMLrather than to CLL. "The CLL find- 
ingis very curious," Milham said,"butit's notthefm time that 
it has t&cd up." Milham poinled to dle studies by Dr. Michel 
Colcmaninthc U.K.(seeMWN.Jun83),Dr.NcilPearceinNew 
Zealand (see MWN, JIA89) and Drs. Siv TOrnqvist, Knave and 
Ahlbom in Sweden (see MWN. N/D91). 

Floderus and coworkers noted that, "It is unlikely that the 
results for leukcmiaiueexplainedbyconfoundingfmmbcnzene, 
ionizing radiation, pesticides, solvents or smoking habits." 

They also found a link bctwecn EMF exposures and brain 
tumors. Inalclcphoneintervicw. Rodc~us told Microwave News 
that there was a stronger association with leukemia than with 
brain tumorsand that thedosc-response relationshipwas"more 
obvious" for leukemia. - -~ ~~-~~ 

"This is the first time that a dosc-rcsponsc relationship has 
been identified in an occupational study." Flodcrus said. "Of 
course, this makes the association more credible," she added. 

The case-control study included 250 men with leukemia 
and261 with bmin tumors, and 1.121 controls. EMFexposures 
were measured with EMDEX meters. In their report, Flodems 
andcoworkerswrotethat,"Inall. 1,015 [setsof] measurements 
werecamiedwton 169jobcategmies 'Ihemean dmtionofmea- 
surements was 6.8 hours, which gaveabout 25 million record- 
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ings."Flodemsdeclinedtospecifythe~pati~~~oftheworkers. 
Milham was the fmt to identify a link between EMFexpo- 

sures on the job and leukemia (seeMWN, JlAS2). Over the last 
ten years,occupational studiesin Canada,Finland,France.New 
Zealand, Norway, Sweden, Switzerland, theU.K. and the U.S. 
have all pointed u, an EMF-leukemia link (see MWN, D82, 
Jun83, My85, JlA85, MIA86, JlA86, W87,  JIA89, Sl090, M/ 
A91, J/A91 and p.13). In addition, a host of studies have indi- 
cated a link to brain tumors (see MWN, MIA90 for a review). 

Is There a Nonexposed Populatton? 
Forboth theoccupationalandresidenlial studies, thediffer- 

ences in exposure levels between the exposed populations and 
controls were small. "These studies all understate the real risk 
because of background exposures," Milham said. "There is no 
such thing as nonexposed people. It's like comparing a three- 
pack-aday smoker with a one- or two-pack-aday smoker." 

WertheimerstressedthesamepointabutthepervaSiveness 
ofEMFexposure. 'Weneed torecognize that looking forerisk 
among people living nearceaain power lines is clouded by the 
many other sources of magnetic fields in modem society. As a 
result, one wouldexwt&ults that arerepeatedly positivebut 
are relatively modest and variable in the risk levels observed." 

The lack ofa dose-responserelationshipbetween magnetic 
fieIdsandcancerhaslongbeencitedbyU.S.offic~sasareason 
for doubting the EMF-cancer link (see MWN, MIJ90). 

In ils review of the Environmental Protection Agency's 
(EPA) 1990 report on EMFs and cancer, EPA's Science Advi- 
sory Boardargued that,"Theconclusionofcausality is current- 
ly inappropriate because of limited evidence of an exposure- 
response relationship and the lack of a clear understanding of 
biologic plausibility" (see MWN. JIA91). rlll-l---------ll 
I 
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Honey, I Shrunk the EMDEX! 

The new EMDEX LITE is the smallest version of EPRI's 
60 Hz magnetic field exposure meter. Because of its 
reduced size, we couldn't get all of those great EMDEX 
fea~inside.However,itson-boardcomputerstillrecords 
magnetic field levels, collects data for EMCALC 2.0 soft- 
ware, and is ideal for personal exposure monitoring. 

MSI-25 for reliable measurements of power 
frequency fields including harmonics and 
non-smusotdal waves. $215.W. 
MSI-20125 for frequency information on 
harmonics. Displays wave forms on oscillo- 
scope; outputs to data logger. $250.00. 

A fwd-monthly dipping service on rmn-icnking radiatbn 
if you din't reed these news sources last month you 
missed some important EMF developmen ts... 

Amekon JoMlal@EpirLmwIogj. Beacon-News &) B& Co. 
Cowier T-. ByIimWeck. C m d l  C o q  0 IndrpenduY. 

Columbus (0H)Dirprfch. Cornpufenuorld. Cornpuling Corndo .E, The 
E n v L m m e ~ M a g m k  The &OW. E~VLLXVN~UIIL~W in NEW 

Yo&. EnvLmmenmlSciem & Technology. EPRIJournal. The 
European . Family W e l y  & Healfh - Fontme. IEEEBrmdcaf 

T e ~ l o g ~ S ~ e l y  Newsleff~r. IEWEngkering in Medick nnd 
Biology. IrirhFomm' Jowml.  Jo~~nnloflheNafi~~~lIGncerl)~fbule 

L m u ~ o r ~ N e w .  Library J a m 1  MLrowuer & RF . M i m  
(ND)lhilyNcws.Nnlurc .NewScienlirl-New Woman-New YorkLaw 
J o w d  - New Ymk T i m s  - NmnLTy .Nukewfch P n I ~ ~ r  I P k i m  
Tafny .MologLolHealfh Bulldin. Science. ScienceNews . Searfie 
Pal-Inl~IIipencer. S ~ ~ l l f l e  T i m s .  SenffL Weekly* The TUMS (UK) . 

Tk7Xhd0gy. (Iu Today. wall S b ~ e f  J d .  W ~ & f a t  Par1 

ar 1799 mcRO E & c e n ~ s t a t i o n  ~ I ~ ~ ~ ~ h ~ ~ ~ ~ ~ ' , h :  
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ANSI RF/M W Standard Challenged 
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Limits up to 100 l7mes Stricter 
Aresearch p u p  attheKirtlandAirForceBaseinNewMexicohas adopted 

guidelines for human exposures to radiofrequency and microwave (RF/MW) 
radiation that are much stricter than those developed by the Institute of Elec- 
trical andElectronicsEngineers P E E )  andendorsedlastyearby theAmerican 
National StandardsInstitute(ANS1). This follows asimilardecision by agronp 
attheHughes Aircraft Co., amajormilitary conBactor and asubsidiary of Gen- 
eral Motors Corp. 

Taken together, thesemovescould undermine the dominanceof the ANSI 
C95.1 standard, which, in theabsenceofofficialgovemmentlimits, hasbeen the 
defact0U.S. standard formorethan25 years. Aloss ofconfidenceinthe ANSY 
IEEE standard would have serious implications for the evaluation of the safety 
of cellularphones and towers, civilian and military radars, radio and television 
broadcast antennas and the many other sources of RF/MW radiation. 

In June. Dr. Brendan Godfrey, thedirector of the Advanced Weapons and 
Survivability Directorate (AWSD) at Kirkland's Phillips Laboratory, instituted 
apolicy that limits exposuresto 100CIW/cmZfor 30MHz to 100GHz. ThePhil- 
lipsguidelines aresimilartothoseadoptedby theJohnsHopkinsU~versity Ap- 
pliedPhysics Lab (JHU-APL) in 1984 (seeMWN, D84).The 1992ANSIlimits 
are, by contrast, fquency-specific: They allow accupationalexposures ten times 
greaterbetween 100MHzand300MHzandupto lOOtimesgreaterabove3 GHz. 

(continued on p.10) 

U.S. Air Force v. U.S. Air Force: 
Labs at Odds Over RF/MW Health Risks 

The U.S. Air Force's Armstrong Laboratory in San Antonio has consis- 
tently maintained that electromagnetic radiation cannot cause nonthermal ef- 
fects and has disputed all claims to the contrary. So it is surprising that one of 
the strongest challenges to this view has come from another group within the 
&Force-thePhillipsLaboratory at Kirtland AirForceBase inNew Mexico. 

Dr. Cletus Kanavy, a bioeffects researcher at the Phillips Lab, has no 
doubts that nonthermal effects occur. "It is absolutely 'shocking' to hear the 
Armstrong Laboratory ([Dr. David] Erwin) deny the existence of any hiologi- 
caleffects which are notthermal:' Kanavy wrote inamemo tohis superiorslast 
Year. "Something is &tically wrong here." 

To support his claims, Kanavy prepared a White Paper on the biological 
effects of RFIMW radiation in which he concluded that "a comprehensive 
searchof [the] worldwideliterature" found that "alarge amount of dataexis ts... 
to support the existence of chronic, nonthermal effects." He also stressed that 

(continued onp.1 I )  



EMF NEWS 
<< Power Line Talk >> 

When theNational Academy of Sciences-NaGonalResearch in closedsession and decided that they will seekothers to fill in 
Council's (NAS-NRC) newEMFcommittee invited threesci- the gaps left by the CIRRFC crew, &cording to a number of 
entists to give tutorials on biological effects at its first public thosepresent. One member of the NAS-NRC committee seesa 
. meeting in Washington, September22-23,someobsewers were silver lining: "It was so obvious that they had no understanding 
surprised that all three were members of the White House of this body of research that it's clear that our committee has a 
CIRRPC panel, which, in a report last fall, dismissed EMFs as conhibution to make." 
a potential health risk (see MWN, NID92). That all three-Dr. 
JosephBrndy of theJohns Hopkins University inBaltimore on <<<< >>>> 
behavior, Dr. Robert Brent of the A.I. duPont Institute in A neighbor of the Studholme family in the U.K., which filed a 
Wilmington.DE,unreproductionandDr.GarySteinoftheUni- suit against a local utility, Nonveb, &ging that EMFs caused 
versity ofMassachusetls, Worcester,oncellulargrowtl~md reg- their son's leukemia(seeMWN. JlA93). alsodiedof thedisease, 
uliltion-restated CIRRPC's conclusions was predictable. But dccurding to British news repans. Norman Schofield, of Man- 
what dismayed many members of the committee, as well as a 
number of others in the audience, was how little the three knew 
about EMFs. Practically every time they were asked to cite spe- 
cifics on aparticularstudy-the type and intensity of the expo- 
sure, for instance-they were at a loss. Stein, for one, was re- 
peatedly stumpedby thecommittee's questions. Brady andBrent 
peppered their talks with advice. "Keep your names and ad- 
dressesoutofthepublishedlitenture:'Brady suggestedasaway 
ofavoidingthewllsandletters thatEMFsinevitably promptfrom 
the press and the public. Brent advised the committee not to 
wony about EMFs at the expense of "real" public health prob- 
lems, such as alcohol consumption by pregnant women. When 

chester in northemEngland, lived threedwrs away fromSimon 
Studholme, who died last year at age 13. The Schofields, whose 
homeis identical totheStudholmes', slept in thesame front bed- 
room as the boy-just one fw t  away from the household elec- 
tricity meter, according to the August 26 Bolton Everring News. 
Schofield was 47 years old when he died of acute myeloid leu- 
kemiain 1989. His widow, Mavis Schofield, told the paper that 
she plans to watch the Studholme case carefully. The Stud- 
hofmes believe that their claim will be strengthened by this new 
information, according totheSeptember 1 Daily Star. Theircase 
has already received considerable public attention and is cred- 
ited withinfluencing anearby towntoreconsidera planned move 

Brent flashed a slide showing the increse in power generation ofa  subswtion. Th;~ugusl28 New Scientist argues that Nor- 
in the 20th century, with no parallel increase in the rates of birth webis unlikely to lose thecasesince thelink betweenEMFsand 
defectsoverthesameperiod,someof theepidemiologists on the 
committee grimaced. "This has become one of the myths of the 
EMF health debate-it's distracting and not helpful:'one com- 
mittee member commented privately afterwards. Brent raised 
themost eyebrows when, at the end of his talk, he inte jected, "I 
havechosen not to bean advocate.Idon'ttake aposition."Later, 
one incredulous committee member countered: "He was the 
biggest advocate we heard." By the time Brent reached the end 
of his talk, patience was running short. The CIRRPC panel was 
"the most wonderful committee I have been on," Brent said, 
adding that, "If you have to disassociate yourself from us ..." 
Before he could complete his thought, DOE'S Dr. Imre Gyuk, 
the project officer for the academy committee, finished it for 
him: "Pleasedo:'hesaid.Thefollowingday, thecommitteemet 

NY Landowners Win Appeal 
As we go to press in early October, the New York state 

Courtof Appeals, thestate's highestcourt, has ruled thatland- 
owners shouldbecompensated by theNew YorkPowerAu- 
thority fNYPA)forlossesinproperty valuedue topower line 
EMFs, regardless of whether the health risk is real or simply 
perceived. "This decision could pave the way for the other 
claims against the NYPA,"Michael Rikon, the landowners' 
New York City-based attorney, told Microwave News. The 
case has been sent back to the Court of Claims, where dam- 
ages, if any, will bedecided. (Formoreon theMarcy-South 
power tine, see MWN, WA87, S1089, JIF90 and NlD92.) 
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cancer is "tenuous" and the company operates within national 
guidelines. "But at the same time," the editorial states, "it is 
surely right to argue that they should inform their customers 
about the latest research:' The BBC's Panorama program- 
which last ran a major piece on power lines in 1988 (see MWN, 
JlF88)-is also investigating the story. 

<<<< >>>> 
Someeagerly awaitedpapers are now in print. Dr. Anders Ahl- 
bom and MariaFeychting's childhwd cancer epidemiological 
study appears in the October 1 issueof the AmericmJournalof 
Epidemiology. TheotherSwedishreprt,theoccupationalstudy 
by Dr. Birgitta Flodcms and coworkers, is in the September 
issue of Carrcer Causesand Cot~trol. And theDanish childhwd 
study by ateam led by Dr. JBrgenOlsen ispuhlishedintheOc- 
tober 9 Briti,s11 Medical Jounzal (BMJ)-the same issue also 
featuresthenew Finnishstudy (seep.4).Inanaccompnnyinged- 
itorial inBMJ, Dr.GernldDraper,directoroftheU.K.Childhood 
CancerRescarch Group in Oxford. writes: "Thepossibility that 
magnetic fieldswsxiated withelectricitytransmissionmay cause 
somecases ofchildhod cancercannotbedismissed, butthelack 
of consistency among published studies, and the absence of an 
accepted biological explanation for such a relation, means that 
we have to conclude that at present no causal relation has been 
established." InconbastattheNAS-NRC workshop (see above), 
Ahlbomconcludedthat on looking at ail thestudies together, "I 
personally find the results to be fairly consistent." (For our cov- 
erageofthetwoSwedishstudies, seeMWN, S1092; fortheDan- 
ishstudy,seeMWN, NID92) .... Butthewaitingcontinues forthe 
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Reviews of Paul Brodeur's The Great Power Line Cover-Up 
Excerptedbeloivare reviews ofPoul Bmdeur'snew book, The WhileBmdew'sargumentsm&eforchillingreading.it'snonethe- 

GrcatPowerLineCover-Up: HowtheUtilitiesandtheGovemment less hard to judge whether all the official dodging and weaving is 
AreTrying To Hide theCnncer Hazard Posed by Electromagnetic a well-orcheshatedconspi~acy, orjust more of the hiendly regula- 
Fields(304pp.. $21.95),publishedlhisSeptederbytittlele Bmwn tion the power industry has often enjoyed. But that makes Bro- 
and Co. in New York Ciry. deur's calls for preventive actionno less compelling. In discussing 

the potential health risks of electromagnetic radiation, Brodeur This important, riveting expod deserves an even wider audience dnws to tobacco, It tw is widely acknowledged an thanBmdeur's previOus~konthesub~ect~TkZnppingofAmer~ agent that causes cancer, even though no one knows exactly how. ica ... This urgent bwk should be on A1 Gore's desk as he tackles radiation poses the same peril is still open to environmental health problems, and on HiUary Rodham Clinton's question. But if Brodeur.s volume more intense and bwkshelf as she reorders national health priorities. honest questioning, it will have served its mission well. 
-Publishers Weekly, July 12,1993. 

-William Glasgall (senior wrifer at Business Week), 
PerhapsEMR, whichemanatefmmpowerlines andelechicappli- New York Newsday, September 26,1993. 
ances, are deadly. The problem is that many, many respected sci- 
entists believe that, at worst, EMFs probably pose a very low risk Afterreading The GrearPowerLine Cover-Up, theonly thing Iam 
ofincreaseddisease Yetevencarefullay readersofBdeur'sbwk convincedofisthat authorPaulBmdeurVuly believesthat electro- 
would not get that impression. Bdeur's is a rabid advocate's case magneticwavesfmmpowerlinescause cancer.... Bmdeurisunder- 
against EMFs, to my mind just within the bounds of journalistic standably ontragedatthe authorities' cavalierbehavior. However, 
license. His is an attack so factually de!ailed, so relentless that the his dismissals of scientific literature are even more cavalier as he 
reader is almost battered into agreement .... His basic tacticis toem- builds a case against the power companies by fixating on a single 
phasizethefindings that suggest EMFsare ahazard, and todismiss partofacomplicated technnlogicalsituatiorr-themagneticfields. 
or ignore negative findings .... In his bwk. Bmdeur flips aside with ...[ Unjud  patiesawbeginningto bringtheirassto court. Hepre 
theeaseof njudo master one renowned scientist after another who dicts an avalanche of such cases, and I hope heis right. We need to 
disagrees with him on EMFs. spendwhateverisnecessarytoinvestigatewithgreaterimaginaon 

-Joel Long, Hartford Courant, September 9,1993. and rigortheramificntions of livinginanelectrically powered world. 

... Brodeur deserves credit for drawing the public's attention to -~Cnyann Kevks, Lw Angela Times, September 28,1993. 
another possible threat, but his work wouldbe farmore persuasive 
if it were less polemical and more evenhanded. In (he Fresno a, CBmdeur1 not only W m  of a looming cancer epidemic, but also 
for example, he gives no hint ofhaving talked with the sweh&th accuses govementoffidals, utilihl executives, even the nation's 
officials who weregrappling with anemotionalissue ... Healsodis- tOP neWSPaPWS. of hiding the threat....~ell, don't head fnrthe log 
misses out of hand certain EMF by cabinjustyet.Ali~elmowledgeofthecontroversy,orevenaclose 
researchers just because they were funded by [EPRI]....The very perusalofihebwk,tumsupennughinconsistencies,duhiousinter- 
existence of such investigations would seem to refute Bmdeur's p~tations, and selective reporting to cast immense doubt on the 

of an industry cover-up, since hard to imagine that whole argument-and to =vealBr~deuras more zealot thanjow- 
awde,,,ic scientists would risk their careers and repurations by nalist. That's too bad, because there's a need for an unbiased 
publishing questionable data in professional journals to a a ~ ~ e ~ ~ m e n t  of the dozens of often conhadictory studies of power 
benefactor.YetevenifBdeurdoesn'tmakeaconvincingcasefor fineex~osure....TheCrearpowerLi-Cover-u~re~eatedl~strains 
the cover-up, he is certainly right in one important respect: F~~ too cdulity. It'sdifficulttobelievethat any singlefactorcancause the 
long we*ve accepted the presence ofpower fines and other long list of ailments Bmdeur attributes to [EMFs] .... Bmdeur's 
sources in our midst without their possible innu- charges of a cover-up are similarly unconvincing .... The Crear 
ence on public health. Flawedthoughitis-by a lackof documen- ~0~~~~neC0~er-Upisanoddbeas~Thenewevidenceit~urpo~ 
tation,by loomany repetiti0ns.b~ theabsenceevenofareally gaod Present is weak to have much On policy. and as an 
explanation of EMF-Bmdew's h k  surely deserves to be read, expos&it'sremarkably lame. What's left is merely a g o o d d  that 
carefully and skeptically. needs to be approached with a sturdy dose of skepticism. 
-Frederic Golden, San Frandseo Chronicle, SeptemberI9,1993. -John Carey, Bnsiness Week, October4 1993. 

U.S. andCanadian-French occupational epidemiological stud- Dr. Andrew Sivak left in March 1992 (see MWN. M/J92), has 
ies, which were originally due at the end of this year. Dr. David resigned. Twoseniorstaffers, Drs. Jane Warrenand Kathleen 
Savib. now predicts that his study of U.S. workers will be re- Naw, arenow serving as actingcc~xecutivediitors. A search 
leased in March or  Aoril. with nuhlication scheduled a week or committee has been formed to select a new oresident .... L m e  
two later. And Dr. G&& ~ h 6 ~ u l t  said that his study is com- 
pleted and that he submitted it forpublication at the end of Sep- 
tember. At last word, he was waiting to hear fromthereviewers. 

<<<< >>>> 
Dr. Charles Powers, the founder of the Health Effects Institute 
(HlT) in Cambridge, MA, who became acting president when 
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GilIettehasleftEPA's Ofticeof~adiationan~~ndwr~ir&join 
DOE'S Oftice of Energy Management, where she will continue 
to workonEMFissues .... Dr. Lnciano Zaffanellahas openedthe 
East Coast of ice  of Enertech Consultants in Lee, MA. Previ- 
ously, Zaffanella was at the EPRUGE High Voltage Transmis- 
sion Research Center in Lenox, MA. Enertech's headquarters 
are in Campbell, CA. 
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EMF NEWS 

Finnish Childhood Cancer Study: 
No Link Reported; Others Unsure 

Finnish researchers have concluded that they failed to find 
ai excess cancer risk among children living near high voltage 
power lines.Butotherepidemiolopistssay that theFinnish results 
are consistent with past studies that show an EMF-cancer link. 

"Our study shows no significant excess of leukemia lym- 
phomaor cancersoverall inchildrenexposed to residential mag- 
netic fields,"Dr. PiaVerkasdo of thedepartment ofpublic health 
at theuniversity of Helsinki and coworkers wrote in their paper, 
published in the October 9 issue of the Brifish Medical Journal. 

Verknsalo's group investigated theincidenceof cancer among 
childrenunder20yearsofagewho1ivedwithin500metersof 110, 
220 or 400 kV overhead power lines between 1970 and 1989. 
Using a technique similar to the one used by Sweden's Maria 
FeychtingandDr.AndersAhlhom(seep.2andMWN S1092)- 
thoughdeveloped independently-anddata from thernajorFin- 
nishbwer company, itnntran Voima Oy, the Finnish team cd- 
culated the magnetic fields in the children's homes for the yem 
they were exposed. 

Of the 134,800 children in the study, 140 had some type of 
cancer. Eleven of the children with cancer-five with nervous 
system tumors and three withleukemia-wereexposed to 2mG 
or more. These children had approximately double the rates of 
leukemiaandnervo~ss~stemtumors, but in eachcasetheexccss 
was not statistically significant. There was a 50% greater inti- 
dence of all cancers among those exposed to 2 mG or more, but 
here again, the result fell short of statistical significance. 

"We think of this as a negative study," Verkasalo told Mi- 
crowave News, but she added that she could notruleout thepos- 
sihility of a small increased risk. A number of American and 
Swedish epidemiologists who heardverkasalo present thesere- 
sults at the 5th Conference of the International Society for 
EnvironmentalEpidemiology, held August 15-18 in Stockholm, 
Sweden, interpret her findings differently. 

"It is clear to me that their results are fairly consistent with 
the other studies showing effects," Ahlbom, of the Karolinskn 
Institute in Stockholm, said in an interview. When asked if there 
was a conflict between Verkasalo's findings and those he r e  
ported with Feychting last year, Ahlbom replied, "Not at all." 

Similarly, Dr. David Savitz of the University of North Car- 
olina, Chapel Hill, told Microwave News that, "The overall 
pattern is entirely consistent with the Swedish results." 

Both Ahlbom and Savitz stressed that the lack of statistical 
significance could be due to the small number of cases-there 
were fewer than in the Swedish study. Savitz noted that, "The 
Finnish study is so small that to achieve statistical significance, 
[the EMF-cancer risk] would have to be a huge effect." Ver- 
kasalo responded that her study could have detected a two- to 
threefold relative risk. 

Verkasdo said that she is aware of Ahlbom's and Savitz's 
areuments. Butsheaddd."No link betwecnmaenetic fieldsand 
c~~dhoodcanckrhasbee~co~edinprevious~~idemiological 
orbiological studies-Idou'tthinkourstudy changes this, though 
the basic question of magnetic fields and cancer is still open." 

Ahlboin and Vc~kusalo;~rr:c~~ll~boratinginaneKontocorn- 
hinc their 11ara sers to incrcil5e the reliabilitv of their risk esti- ..... -.-- ~ .-~- ~~ 

mates. "There are some differences that may make it difficult," 
Ahlbam cautioned. He pointed out that he and Feychting had 
done a case-control study, while Verkasalo did acohort study. 

TheFinn's method of estimating magnetic field exposures 
is described in a paper published in Electriciry and Magr~etisnr 
in Biology and Medicine, M. Blank, ed. (San Francisco: San 
Francisco Press, 1993), pp.426-430. 

Brain Tumors at St. Louis Paper 
Prompt Requests for EMF Study 

The National Institute for Occupational Safety and Health 
(NIOSH) will do a preliminary investigation of a hrain tumor 
cluster at the St. Louis Post-Dispatch in Missouri at the request 
of The Newspaper Guild (TNG). At least seven people, all of 
whom worked in the paper's fifth-floor newsroom, have been 
dinenosed with braintumorssince 1982 fiveofthem havedicd. 
&&ing to local guild officials. 

"The brain tumor cluster at the Post-Dispatch-where 
highEMFreadings have beenreported-must beinvestigated," 
Dave Eisen, TNG's research and information director, in Silver 
Spring, MD, told Microwave News. 

Investigations of previous cancer clusters in other office 
buildings haveincludedthemeasurementof magneticfields, but 
none determined that there was a connection between the two 
(see MWN, MlA93). The surveys were prompted by the more 
than 12 epidemiological studies that linked EMFs to hrain tu- 
mors (see MWN, MlA90). Last year, an Australian study found 
that women who worked at cathode ray tube (CRT) computer 
monitors developed hrain tumors at nearly five times the ex- 
pected rate (see MWN, JlA92). 

Todate, there has not been asystematic survey of magnetic 
fieldsintheSt.Louisnewsroom.ButBill Allen, aPost-Dispatch 
science writer who did a special report on EMFs for the paper 
earlier this year, has taken a small sample of readings. He found 
rclephone lines and power cables underneath the raised floorof 
the nrwsroonl which he said are causing localized, high EMFs. 
For examnle. on the floor bv the citv desk. maenetic fields .. . 
reached 86 AG. At lap level &ey measured 23 &and at head 
level they were I I mG, Allen said, noting that there were no 
video display terminals within five feet of where he took these 
measurements. 

Meanwhile, tensionatthepaperhasbeengrowingoverhow 
to proceed. The locnl guild chapter has been seeking a govern- 
ment study of the cancer clustet for more than two years, but 
Post-Dispatch management has refused to cooperate. Recently, 
the publisher agreed to a study by a private group, according to 
the local's executive secretary, Herb Goodrick. 

&blishedreportsindicatethat the Post-Dispatch has asked 
Washington University in St. Louis to investigate. Michael 
Hammett, the Post;Dspatch's director of industrial relations, 
declined to comment, while Nicholas Penniman and Foster 
Davis, publisher and managing editor, respectively, did not 
return telephone calls seeking conhation.  Joni Westerhouse, 
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for November Trial in Georgia 

aspokeswoman for the Washingtonuniversity School of Medi- 
cine, said that she could not say whether the university has an 
agreement with the paper. 

NIOSH's Dr. Bruce Bernard, based in Cincinnati, said that 
theagency will most likely committo afull-blowninvestigation 
but that it needs evidence that the majority of the Posf-Dispafch 
stdf members had primary bnin tumors that were of a similar 
type. Bemardcautioned, however, thatcancerclusterinvestiga- 
tions generally do not yieldanswers when the study populations 
are small-as at the Post-Dispatch-and said that determining 
whatEMFlevels people wereexposed toin the pastcould prove 
difficult. "If you measure today you may not show what was 
occurring 10 or 15 years ago," he said. The guild tnmed to 
NIOSH-which does not need permission from the paper to 
becomeinvolved-afterPosf-Dispatchmanagementrefused to 
agree to a study by the Missouri Department of Health. 

"With thepmportionof brain tumorsofonesortoranother, 
whether primary or not, I suspect that there is something that 
connects them; something in the workplace that creates this sus- 
ceptibility,"JaneHeitman,oneof the two braintumorsurvivors, 
told Microwave News. Heitman, who began working at the 
paper in the fifth-flwr newsrwm in 1973, was diagnosed with 
abraintumorin 1982attheageof49.Theotherhrain tumorsur- 
vivor had been working there for ten years when he was diag- 
nosed, while reports indicate that all five who died had worked 
at the paperfor between 15 and 31 years. 

Second EMF- Cancer Suit Set 

The argument that power line magnetic fields cause cancer 
will be tested once again when the second EMFpersonal injury 
suit goes to trial on November 29. Lawyers for a woman with 
non-Hodgkin's lymphoma (NHL) say that their caseis very dif- 
ferent from thezuidema lawsuit, which involved Wilms' tumor 
and was rejected by ajury last spring (see box above and MWN, 
JlA91, NiDY2 and MIJY3). 

Lawyers for Nancy and Lany Jordan and their children, 
wholive inDouglasville, GA, willseek topmvethat Oglethnrpe 
Power Co. and Georgia Power Co. are responsible for Nancy's 
condition. The utilities operate 230 kV and 46 kV lines, respec- 
tively, which are s!xung on a pole within 45 feet of thelordans' 
bedroom, according to one of the family's lawyers, Bruce 
DeBoskey of Silver & DeBoskey in Denver, CO. 

"These utilities can no longer stick their heads in the sand 
and deny the existence of any adverse health effects, including 
Nancy Jordan's cancer:' DeBoskey told Microwave News. The 
suit charges negligence, trespass, nuisance and fraud, and asks 
for $5 million in compensatory and punitive damages. It was 
filedin SuperiorCourtforDouglasCounty, GA, onJuly 24,1991 
(see MWN Sl091, MI192 and JIA92). 

"Oglethorpe's position is that EMFs on the Jordans' prop 

Zuidema Request for New 
Trial Denied; Case Closed 

Attorneys for the Zuidema family have failed to reopen 
theircaseagainstSanDiegoGas &ElechicCo. (SDG&E). 
On August 27, a California superior court judge in San 
Diego denied their request for a new trial. The deadline for 
anappeal toahighercourtpassedinlateSeptemberandrep 
resentatives for both sides now say the case is closed. 

In aJuly 12 motion, Michael Withey, the Zuidemas' at- 
tomey, argued that thecourt had "committedseveral errors 
in law which prejudiced the plaintiffs' case, resulting in a 
verdict for thedefendant." In an interview with Microwave 
News, Wichey pointed, in particular, to the court's decision 
to bar his expert witnesses from discussing the scientific 
studieson which they basedtheiropinionsof anEMF-can- 
cer link. The Zuidemas had claimed that their daughter's 
kidney cancer was caused by her exposure to power line 
E m s  (see MWN; J1.491, NID92 and MlJ93). 

The court disagreed. In her written order, Judge Judith 
Hallersaid that thezuidemas' attorneys had failed to show 
that the court had prejudiced the case against their clients. 

S D G E  applauded Haller's order. "The judge's rejec- 
tion of the motion confms that the plaintiffs were given 
every opportunity at the trial to show that EMFs can make 
peoplesick, andthejury resoundingly rejectedthis inavery 
speedy verdict," said Greg Barnes, an SDG&E attorney. 

erty did not cause [ ~ a n c ~ ' s ]  disease or othenvise damage [he 
Jordans' oro~nv."sliidJmcsOrroftheAUanw h u f  Suther- 
land, As6ill k B;knnan. Orr is representing Oglethorpe, which 
is based in Tucker, GA. GeorgiaPower's attorney, Robert Pen- 

nington of Tmutman & Sanders in Atlanta, saidthat "the plain- 
tiffs' case-that power line EMFs caused [Nancy's] cancer- 
will not be proven." 

Magnetic fields in the Jordans' home range from 4 to 30 
mG, DeBoskey said. Nancy moved into the house in 1983 and 
wasdiagnosed withbreastcancerin 1986and withNHLin 1989. 
Her lymphoma is now in an advanced state, according to her 
family. The breast cancer is in remission, DeBoskey said. 

Several of the expert witnesses who testifiedin Zuidema v. 
Sun Diego Gas & Electric Co.-Drs. Bruce McLeod, David 
Ozonoff and Peter Wright-will also appear on the Jordans' 
behalf, as will Dr. David Carpenter, deanof theSchwlofPublic 
Health at the State University of New York in Albany, DeBos- 
key said. This marks Carpenter's first appearance as an expert 
witness in a trial. He was executive secretary of the New York 
State Power Lines Project's scientific advisory panel, which 
sponsored David Savitz's landmark study of childhood cancer 
and EMFs (see MWN, NlD86 and JlA87). The Jordans' other 
witnesses are Dr. Arthur Frank, chairman of the Department of 
Preventive Medicine and Environmental Health at the Univer- 
sity of Kentucky Schwl of Medicine in Lexington, Dr. Ben 
Johnson of Ben Johnson & Associates in Tallahassee, FL, and 
Roy Martin, an ekchicd engineer in Atlanta. 

Neither Oglethorpe's 0rrnorGeorgiaPower7s Pennington 
wouldsay whothey will use asexpen witnesses. DeBoskey said 
that theirexma could include: Dr. Scott Baker. fomcrlv of the 
~nvironme~talProtection~gency;~r.~ichard~land,aclinical 
radiation oncologist inCarrollton, GA; Dr. EdwinCarstensenof 
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the University of Rochester, NY; Dr. Philip Cole of the School 
of Public Health at the University of Alabama, Birmingham; 
Fred Diehich of Elechic Research and Management Inc. in 
Pittsburgh; and Dr. Saul Rosenberg of Stanford University 
Medical Center in Palo Alto, CA. Carstensen, Cole andDiehich 
have testified on behalf of a number of utilities (see MWN, MI 
A!33), while Rosenberg testified for Kustom Signals Inc. in the 
first police radar suit (see MWN, JlF93). 

Last spring, Trial Lawyers for Public Justice, a public- 
interest legal group in Washington, drew attention to the Jordan 
case when it moved to block Oglethorpe's request for a protec- 
tive order that would have permitted the utility to keep certain 
documentsoutof thepnblicfile.Theutility later withdrewitsre- 
quest (see MWN, MlJ92 and J/A!32). 

The Effect of E m s  on Property 
Value: Four Noteworthy Cases 

Acrossthecountry,utititiesseekingrights-of-way (ROWS) 
for new power lines are faced with landowners who want com- 
pensation for losses in property value due to EMPs. In at least 
hvocases,juriesappeartohaverejectedthela' claims, 
deciding that the real estatemarket has not been affected by the 
EMF issue. But, in a third condemnation case, involving the 
BomevillePower Administration (BPA), thepmperiy owners' 
attorney has claimedavictory. Afourthcaseis pending. (Seeal- 
so, p.2.) A review of these cases follows: 

Redding, CA 
TheTransmission Agency ofNorthern California (TANC) 

will pay landowners Lewis and Mary Westlake, who live near 
Redding, CA, a total of $540,-less than they had requested 
for damages due to EMFs-to condemn 52 acres for an ROW 
for a new power line. The decision was reached on July 9 by a 
Superior Court jury in Shasta County. 

Theawardincludes $300,000for thelandand$240,000for 
damages from the impact the power line will have on adjacent 
property,Iawym on bothsidesofthe case told MicrowaveNews. 
But neither of the attorneys could say if, or how much, the jury 
had compensated the Westlakes for the effects of EMFs. 

Atthe trial todecidethecompensation, thewestlakes' law- 
yer, CIementGlynn of Glyna, Cella & Langein Walnut Creek, 
soughttoshow that the valueof theirproperty would be reduced 
because homes could not be built on property near the line. "A 
prudent developer would incorporate a 'setback' area to avoid 
placing residences within an elevated magnetic field," stated 
Cindy Sage, an environmental consultant based in Montecito, 
who testified for the landowners. 

ButIvorSamson of the SanFranciscofinnof Marron, Reid 
& Sheehy, who represented the Sacramento-based agency, said 
that the jumrs didnot accept Glynn'sappmach. "Thesizeof the 
verdict tells me that the jury didn't buy Sage's argument," he 
said. "If they had, the award would have been substantially 
higher." Samson said that his client was "quitepleased" with the 
decision. In settlement negotiations, TANC had offered to pay 
$450,000 for the property, while the landowners said that they 

wanted $1.5 million. 
The Westlakeproperty fallsinthepathofTANC'sCalifor- 

nia-Oregon Transmission Project, a 340-mile, 5M) kV trans- 
mission line, which will stretch between southern Oregon and 
theSanFranciscoBay Area(seeMWN, JIF87).Thecondemned 
property is part of a 1,000-acre parcel that the couple plans to 
develop for residential use. 

Glynn had wanted to introduce evidence on the health 
effectsofEMFs, but was barredfromdoingsoby thecourtafter 
TANC's attorneys argued that it was not relevant. "Any evi- 
dence involving the merits or substance of the controversy, in- 
cluding that EMFs might cause certain types of biological in- 
jury, [should be] inadrnissible,"mrdingtoamtionby TANC. 
Samson said that the only issue in question in this case was 
whether "the contmversy over the potential health effects of 
EMFs hasanimoactonfairmarketvaluedne to bnverconcem!' 

Samson sd;d that he would be surprised if T ~ C  chose to 
appeal, while Glynn said that his clients have not yet decided 
whether to do so. 

Overland Park, KS 
A Kansas jury has found that there was "not enough evi- 

dencetoshowthat therealestatemarketisreacting tofear about 
EMFs,"according toGregMusilofthefmofShughart,Thom- 
son & Kilroy in Overland Park. Musil represented property 
ownerJim Grier inhis case against Kansas City Power &Light 
(KCPBrL), which wants to take over a 40-foot by 2,600-foot 
ship of land on 27 undeveloped acres Grier owns in Overland 
Park. The Kansas City, MO-basedutility isplanningatwo-mile, 
161 kV power line, said company spokesman David Martin. 

On March 16, jurors at the Johnson County Dishict Court 
in Olathe, KS, awarded Grier$121,7M) for the condemnation. 
KCPBrL had initially offered $60,000, and later agreed to pay 
"up to $150,000" to settle, according to Martin. But Grier re- 
fused, Musil said, because he wanted about $1 million from 
KCPBrL, contending that EMFs from the proposed power line 
would reduce theamount of money potential buyers wouldpay 
for the adjacent property. 

Musil said that at the hial he had argued that a potential 
buyer would react to the power line by not purchasing the land, 
orby offeringalowerpriceforit, becausethepresenceofEMFs 
would restrict full development of the property. Hesaid thatthe 
jury's decision did not'properly reflect [theopinion] that is out 
there among sophisticated buyers" and that "the jumrs didn't 
value the land the way a buyerwouldin the real world:'Grier's 
27 acres have been for sale "on and off'for a number of years, 
Musil said. 

KCPWsMartin said thateven thoughtheutility has been 
receiving a growing number of calls for information about 
EMFs, hedoes not believe that the Kansas City real estatemar- 
ket has been affected. 

Yakima, WA 
A jury in Yakima, WA, has awarded Lome and Jennne 

Dunning $242,000 for part of their ranch in Ellensburg, where 
BPA wants to build a substation. Although the March 31 jury 
verdict does not specify the basis for the award, the couple's 
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lawyer said that it was due, in part, to EMFs. "The jury recog- 
nized that there is a stigma about power lines, as there is about 
otherenvironmental hawds,"saidtheDunnings' lawyer,Arley 
Harrel of theSeattle firm of Witliams, Kastner & Gibbs. Thecase 
was heardin fedeml court for theEastem District of Washington. 

On June 23,1992, at the utility's request, the U.S. Attor- 
ney's office in Spokane sought to acquire 134 acres of the Dun- 
ning~' 2,500-acre ranch. BPA wanted to pay $41,600 for the 
condemnation. but the Dunnings asked for $342,W0. 

HarrelarguedthattheDunnings shouldbecompensatedfor 
the negative ~mpacts ofthe substhon, including: loss of view 
(the substation will stand 120 feet high); loss of access toprime 
cattle-grazing land; andEMFs-theireffectsbothon healthand 
on property value. 

BPA's Dulcy Mahar said that although the jury may have 
felt that the Dunnings should be compensated for the effects of 
the substation-including EMFs-another reason might also 
have led to the decision. Jurors may have had aperception '?hat 
BPA has deep pockets," she said in a telephone interview. The 
substation will cost about $35 million to build, sheadded. It will 
beone of thelargest in BPA's system and is intended toupgrade 
the supply system for the Puget Sound area, the fastest growing 
region in the Pacific Northwest. 

The Justice Department, on behalf of BPA, has made a 
motion for a new trial, contending that certain evidence-such 
as the cost of the substation-should not have been admitted. 
Mahar said. 

San Clemente, CA 
TheCaliforniaSupremeCoun has rebuffedSanDiegoGas 

& Electric Co.'s (SDG&E) motion to dismiss an EMF lawsuit 
which charges loss of property value, trespass, nuisance and 
emotional distress. This is the third time a court has refused to 
grant anappeal by theutility todrop thecase, which was brought 
by a group of homeowners in San Clemente. The case was re- 
turned totheSuperiorCourtinOrangeCountyonJuly 15.Atrial 
date has not been set. 

HIGHLIGHTS 
Federal Officials Boycott Cellular 
Phone Health ~esearch Meeting 

The Cellular Telecommunications Industry Association 
(CTIA) sponsored a symposium on September 30 that was de- 
signed, according to theinvitation, "to helpus focuson themost 
appropriate research agenda" for CTIA's $15 to $25 million 
research initiative. But scientists from key federal agencies- 
includingtheFoodandD~gAdminishation(FDA), theFederal 
Communications Commission (FCC), the Environmental Pro- 
tection Agency (EPA) and the National Institute for Occupa- 
tional Safety andHealth-declinedtoattend. Asecondmeeting 
has been scheduled for late October in the hope of involving 
some of these officials. 

Who actually attended the symposium, which was held in 
Research Triangle Park, NC, remains a mystery. Dr. George 

OnNovember 13,1992, Mark andCheryl McCartin, along 
with 22 neighbors, filed a lawsuit charging that SDG&E failed 
to wmthemaboutthepresenceofhighEMFsfrompowerlines 
adjacent to their land, that it "lulled them into a false sense of 
security"aboutpotentialEMFhealtheffectsandthatitup@ed 
thepowerlines withoutnotice.Magnetic fieldsontheproperties 
now measurebehveen7 and 11 mG, thegroup's lawyer, Michael 
Withey of Schroeter. Goldmark & Bender in Seattle, told Mi- 
crowave News. 

On March 31, 1993, Superior Court Judge James Ross 
denied the utility's motion to drop the case, but he did agree to 
throw out the homeowners' request forcompensation formedi- 
calmonitorin~.TheMcCanins andtheirneiehbors hadclaimed - " 
that they would incurongoing medical expenses for the "moni- 
toring anddetectionof cancer, malignancies andother such life- 
tbreate~ng diseases" which have been linked to exposure to 
EMFs.Enrlydetectionis key intreatingthesediseam,they said. 

SDG&E then argued that the issues raised in the claim 
should bedebated beforethePublic Utilities Commission (PUC), 
but on May 25 the Court of Appeals rejected this argument, in 
effectsupportingtheideathatthecaseshouldbesettledby ajury 
trial. One iustice sided with the utility, however: "Like the pro- 
verbial bill in a china shop ... the lawsuit (and others 
which will inevitably follow) willunderminethePUC'seffom" 
toregulatehesitingofpowerlines, he wrote, adding chatthesuit 
is "apreview of the festival ofjunkscience about to embark on 
a tour throughout the courts of our state:' 

Withey disagreed with this minority view. "As a matter of 
public policy it's horrendous-it would remove the right of a 
jury trial for every EMFcase in CaIif0mia:'he said, adding that 
"the PUC is not set up to arbitrate or adjudicate claims between 
properly owners and utilities." 

"I don't think you can have a consistent policy of siting 
power lines if PUC policy can be second-guessed across the 
state," contended SDG&E's lawyer, Frank Rothrock of Pal- 
mieri,Tyler&Wienerinhine,CA."Itseemsunreasonableand 
not even feasible." 

Carlo, whoorganized the session and heads theCTIAprogram, 
declinedtoreleaseany names or affiliations, saying only that25 
or 30 individuals fromindustry, government and academia came - - 
to the meeting. 

In a September 14 letter to Carlo, Dr. Elizabeth Jacobson, 
deputy director for science at FDA's Center for Devices and 
Radioloeical Health I C D M  in RockviUe. MD. ouestioned 
whether-the entire CTIA will be "objecGe or cred- 
ible," and she wrote that FDA researchers would not attend the 
symposium. (In aprevious letter, dated July 19, Jacobson was 
sharply critical of CTIA officials, complaining that they were 
portraying FDA's role in theresearch program inaccurately; see 
MWN. JlA93.) She noted that the people planning the research 
are,"forthemostp~knownfortheirconvictionthatsubthemal 
exposuretomicmwaveeneqy~tin~withbiological  sys- 
temsinany adverse way."Andshepointedoutthat, at an August 
17meeting withCar10,CDRH's Dr.MaysSwicordhadsuggest- 
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edthatadditiondscientists wereneeded toensurebalance "Judg- 
ing from the list of participants fur the September 30 meeting ... 
this kind of broad scientific representation was not achieved." 

Carlo countered that the decisions to decline his invitations 
were due to "confusion about the purpose of the meeting" that 
was the result of "bad information" from the FDA. Carlo, who 
is chairman of Health and Environmental Sciences Group, a 
consulting f m  in Washington, told Microwave News that he 
sorted out the misunderstandings at a September 22 meeting 
with Jacobson. Indeed, in a more conciliatory letter to Carlo, 
dated September 23, Jacobson said the FDA would send repre- 
sentatives to an October 27 session in Washington. "Please 
understand that ourdesireis for this process to lead to aresearch 
program capable of yielding significant scientific data that will 
be helpful to FDA in establishing public health policy," 
Jacobson wrote. 

The group charged with writing CTIA's research agenda 
consists of Carlo, Dr. Bill Guy, formerly of the University of 

. 

Washington, Seattle, and Dr. fan ~unro;formerl~ of ~ e a l i h  & 
Welfare Canada. A draft should be completed by mid-Novem- 

GAO Report Due Next Spring 
The General Accounting Office (GAO) is preparing a 

report on the possible health risks posed by cellular tele- 
phones and plans to have it completed by next spring. 

Paul O'Neill, who is in charge of the GAO investigation, 
said be could not comment because of the "especially 
sensitive" nature of the topic. He did say, however, that his 
researchers arefocusingmore broadly than thereport's title 
-FCC Standardsfor Human Exposure to RF Radiation 
from Cellular Telephorres-would suggest. 

Indeed, GAO officials have asked a number of federal 
agencies, including theFCC,FDA, EPAandDepoltmentof 
Defense, to asess what risks hand-heldceUularphones pose. 
They havealsoaskedfordescriptio11~ofanyongoing~arch 
that addrwes whether cellularphones could be linked to an 
increased cancer risk, according to a letter obtained by Mi- 
crowave News that GAO sent to one of the agencies. 

The investigation was requested last Januaiy by Rep. Ed 
Markey @-MA), who is chairman of the subcommitteeon 
telecommunications and finance of the House Energy and 
Commerce Committee (see MWN, JlF93). 

ber, Carlo said, and it will then be given to the nine-member 
review panel he has established. 

Police Radar Injury Litigation 
After Bendure: An Update 

Almost half of the injury claims filed by police officers 
against manufacturers of traffic radar guns have now been dis- 
missed. No damages have been awarded by the courts, and no 
money bas been paid by the manufacturers to settle cases. 

Last January, in the first and only trial of a police radar- 
cancer case, a federal court jury in California rejected Officer 
Eric Bendure's claim that use of b&c radar caused his non- 
Hodgkin'slymphoma(seeMWN, JIA92 and JIF93). Since then, 
several oth&lawsuitshavebeen abandoned, bringing to at least 
nine the number of cases resolved in favor of the manufacturers. 

Four new cases have been filed this year, however, for a 
tad of ten claims in five states that are still pending or being 
pursued. (A table of cases, showing how each was resolved or 
its current status, appears at right.) 

TheclaimbmghtbyOfficerThomasMalcolmofthe Wind- 
sorLocks,CT, PoliceDepartment(seeMWN, S1091) couldbe 
the next case to go to trial. Malcolm, who has testicular cancer, 
is suing Kustom Signals Inc. of Lenexa, KS. "The odds are 
against us,"explained his attorney, StuartRnthenberg. "But we 
are still in the game and we will take it as far as it can go." Dis- 
covery is completed, Rothenberg said, and a trial date is ex- 
pected this year. 

John Wykoff, who is lead counsel for radar manufacturer 
MPHIndustriesInc. of Owensboro, KY,predictsmorcdismiss- 
als swn. "I am seeing apattem," he said. When cases reach the 
point at which experts must beselected-andpaid-plaintiffs' 
auorneys seek dismissal, Wykoff said: "The plaintiffs are just 
not coming up with the experts to support their claims." 

The claim brought by Officer William McGui~an, for ex- - .  
ample, was withdrawn just before a trial was to be& last May. 
"[Olur office, and our clients, have concluded that there is not 
yet sufficient scientificinformation ... toclearly produceastrong 
case that radar guns, as used by our client in particular, cause 
cancer," wrote McGuigan's attorney, James Thompson. 

Others havecitedlackofmoney, notlackofevidence,asthe 
main difficulty in pursuing this litigation. Attorney John Swee- 
ney, wholiledthefirstpoliceradarclaims (seeMWN, MIA91, JIA 
91 and S/091), including Bendure's, has now dropped all of his 
cases."Weputafortuneintothecases wedidpursue,"saidSwee- 
ney, who has previously estimated that Bendure's lawsuit cost 
his fm $150,000 in d i i t  expenses and as much as $750,000 
in attomey-hours. 
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Notes to Police Radar-Cancer Cases Table 
Names in bold denote nctive cases; some lawsuits name reldvcs or the 
eslnte of the police officer, police depments are for identificdon only; 
the depmment named is the most recent employer; dec.=deceascd. 

$ MPH was named in the origind wmplaint but was dropped prior to uid. 
p Five insurance companies an: dso named as defendants. 
5 Kustom and Dccatur were named in the origind complaint but were lalet 

dropped; Gencrnl Electric Co. was added = a  defendant prior to the entire 
caso being withdrawn. 

t Two f m  that serviced thc units, Raytheon Service Co. and RF 
Commuaimlions Co.. wcre also named as defendants. 

Y DewhlrElccvonics Inc. of Decntur, IL, denies it manufactured the unit 
in question in this case. 



Police Radar-Cancer Cases 
Plaintiff * Date Filed/Court Defendants Type of Cancer Status 

Hyman Rosen [A] March 12,1991. Kustom Signals Mclanoma (bock of neck); Withdrawn by plaintiffs; dismissed 
U.S. Park Police (dec.) Fedenl, N. Distrin of CA Inc. [I] diagnosed 1986 without prejudice, Feb. 7,1992 

Eric Bendure [A] April I& 1991, Kuslom $ Non-Hodgkin's lymphoma Jury decision for defendants. 
Petaluma (CA) Police Fedcnl, N. District of CA (originated in right groin); Jan. 20, 1993 
Deparvoent (PD) (dec.) diagnosed Feb. 1989 
Leo Hutchiron [A] April 18. 1991. Kurtuln. MPll Nan-Hodgkin's lyrnphums. Plunllff died. April 25. 1992; c w  with- 
Petaluma (CA) PD (dcc.) Ftdcnl. N. Ilistrict ulCA 1ndur;lne lnc 121 di.agnoscd March I985 dnan:  deadline for refiling hu psscd 

April 1991. 
Fcdcral, District of CT 
Sept. 10, 1991. 
Federal, N. District of CA 
Sept. 13, 1991, Circuit Court, 
Eau Cl& County. Wl 
Nov. 8, 1991. Circuit CouR 
Kent County. MI 
1991. Circuit Courl, 
Broward County, FL 
Jan. 16.1992. Superior Cow. 
San Uueo County. CA 

Kustom Testicular Discovery completed; trial date expected 
later this year 
Withdrawn by plaintiffs; dismissed with 
prejudice, July 1993 

Thomns Malcolm [Bl 
Windsor Locks (CT) PD 
Steven Conini [A] 
Concord (CA) PD 
Arnold Sudbrink [A] [Cl 
WI SwtePaml(dec.) 

Kustom. Testiculnr 
MPH 
Kuslom % Mclanoma (eye) Withdrawn by plainliffs, fall 1992; 

dimissed with prqudicu. Frb. 1. 1993 

MPH 3 Tcsticular; diagnosed 
Jan. 1988 

MPH Testicular 

Withdrawn by plaintiffs; dismissed with 
prejudice, July 1993 
Plaintiffs have missed deadline for 
disclosing expert wilnesses 

David Bemdt [A] [Dl 
Grand Rapids (MI) PD 
Richard Rein [El 
Ft. Inuderdale (FL) PD 
William Mdjuigm F1 
Belmout (CA) PD 

Kustom Myxoid liposarcoma 
(Icfl thigh) 

Withdmwn by plaintiffs. April 1993; 
dismissed with prejudice . ~ 

Wayne Vwcls Jr. [GI March23.1992. Kuslorn, Boul a d  rqunmuus cell Plaintiffdid. Dm. 1992, ~ l y .  withdrawn. 
011 state ~ a k o l  (dcc.) Fedcnl. S. District of OH MPH wrcmorna; dmgnord 1977 m y  Lxrcfild as nwmngful h t h s u i l  
Steven VanDerAa lH1 
IN Slate Police 
Eric Vedborg [I] 
Sanla Ann (CA) PD 
Rory Coantl [J] 
CO Stale Police 

March 27,1992, 
Fedenl. N. Dislrict of IN 
April 14,1992, Superior Court, 
Orange County. CA 

Kustom, 
MPH 
Kustom, 
MPH t 
Kustom 

Lkovcry; tlid not expeded before 1994 

Malignant melanoma 
(calf); diignosed 1991 

Withdrawn by plaintiff: dismissed with 
prejudice, Scpt. 1993 
Case withdrawn due to jurisdictional 
problems, June 18,1992 
Case dismissed by the c o w  for 
pmccdunl m o n s ;  may be retilcd 
Early stages of discovery; trial not 
expected before 1994 
Early stages of discovery 

June 1, 1992, 
Federal. N. District of IL 

Testicular; diagnosed 
May 1991 

MPH Vincent Casertano [B] 
Shelton (CT) PD 

Aug. 1992, 
Federal. District of CT 
Dec. 28. 1992. 
Federal. N. District of IN 
May 1993, Circuit Court, 
Broward County, FL 

Cary Davis [HI 
IN State Police 
Peter Fortunato [ICI 
B m w d  County (FL) Sheriff 

MPH, Decafur 
Electronics Inc. Y 

Testicula 

Kustom, 
MPH 

Testicular 

Early stnges of discovery James Edwards [L] June 2, 1993. Cwn ofCommon 
Mason (OH) PD (dcc.) Pleas, Wnnrn County, OH 

Kustom. 
MPH 

Acutc leukern*: 
diagnosed Jan. 1992 
Multiple myeloma: 
diagnosed June 1991 
Stomach 

Stewart Hauck &I June 2,1993. Court of Common 
Mason (OH) PD Pleas, W a n  County, OH 
Harold Mwer  M Aug. 20, 1993. 
PA Swtc Police (dec.) Federal, Middle District of PA 

Kustom. 
MPH 
Kustom 
h t u r  

Early slagcs of discovery 

Discovery not yet begun 

Plaintiffs' Attorneys 
[A] John Sweeney; John Sweency & Associates, 28230 AgouraRd., 2nd FI., AgoutaHills, CA 91301, (818) 706-8500, 
[B] Stuarl Rothenberg; Rothenherg, Rolhenberg & Rothenberg, 843 Main St., PO Box 1404, Manchester, CT 06040, (203) 647-1 117. 
[C] Eric Wnhl. Wiley, Wnhl, Colbe~. Norscng, Cray & Hemll. 1280 W. Clairemont Ave., Eau Cl-, WI 54702, (715) 835-6171. 
[Dl William Bremer; Bremer, Wade, Nclson, MabbiU & Lohr, 125 Ottawa Ave., NW, Ste. 250, Grand Rapids, MI 49503, (616) 774-2944. 
[El Walter C;unpbell; Kcupnick. Campbell, Malone. Roselli, Buser & Slnma, 7W SE 3rd Ave., Ste. 1W. Ft. Lnudcrdalc.FL33316, (305) 763-8181. 
F1 James Thompson; Wilhelm, Thompson, Wenlholt & Gibbs, 603 Allerton St., 2nd R., Redwwd City, CA 94063, (415) 365-7333. 
[GI Michael Cassity; 107 E u t  Main St., Box 478, MI. Omb, OH 45154, (513) 444-2626. 
lH1 WillinmEmrick. Stuarl & Branigin, TheLife Building, 3W Main St., Ste. 8W, PO Box 1010, hfayette, IN 47902, (317) 423-1561. 
[I] Fred Adelman: Agnew & Bmravich, 20355 Hawthorne Blvd.. 2nd R.. Torrance. CA90503, (310) 793-1400, 
[J] Steve Ford; Kiesler & Berman. 188 W. Randolph. Ste. 13W. Chicago, IL 60601. (312) 332-2840. 
[K] Darryn Silventein; Silventein, Silventcin & Silverstein, 20801 Biscayne Blvd.. North Miami Beach, FL 33180. (305) 935-2500, 
&I Robed Peclcc Peeler, McGnry & Zopff, 423 Reading Rd., Mason, OH 45040, (513) 398-4891. 
N Lee Swxtz  Hepford, Swartz & Morgm, 111 N. Front St., PO Box 889, Harrisburg, PA 17108, (717) 234-4121. 

Defendants' Attorneys 
111 hlxk Oiurn; O'Cannor. Cohn. Dillon & Dm.  101 Howard Sl.. 5th R.. Sm Fmcisco, CA94105. (415) 281-8888. 
(21 John Wykolf; Cash. Cash. h g e n  & Kcsscl. 432 Walnut St.. Ste. IWO. Cincinnati. OH 45202, (513) 621-4443. 
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ANSI RF/MW Standard Challenged (continuedjiom p.1) 

Godfrey's new policy was prompted by Dr.Cletus Kanavy, 
chiefofthe b i o l ~ ~ i c & e f f & t s ~ ~ u ~ n i ~ h i l l ~ ~ s '  ~lectroma~netic 
EffectsDivision. In an October29,1992. memo toGodfrey, Ka- 
navy concluded, basedon a swey ofchewientiliccommunity en- 
eaeed in RFMW radiation bioeffects research. that there is a 
'c&sensus7' that "nonthermaleffectsdo exist and'that t h e ~ I i ~ 1 1  
IEEEstanearedeemedinadequate toprotect human health." 

In an accompanying White Paper, which has been circu- 
lated within the U.S. Air Force, Kanavy noted that, "The litera- 
turepublished in thelate 1980s is abundant withinformationon 
nonthermal effects whichareproducedatlevelsbelowtheANS1 
standards." In the ANSIIIEEE standard, he added, "The exist- 
ence of nonthermal effects is essentially denied by omission." 
(The text of the White Paper appears on p.12.) 

Kanavy reiterated the need for amore stringent standardin 
aSeptember 1,1993,lettertotheEnvimnmentalProtectionAgen- 
cy (EPA). "We bavelong felt that the athermal effects werereal 
and thata [continuous wave]/thermalstandardwas not sufficient 
for human exposure protection:' he wrote. Kanavy is hospital- 
ized with a grave illness and was unavailable for an interview. 

A spokeswoman at the Phillips Lab's Office of Public Af- 
fairs noted that the new RFIMW S i t s ,  codified in "Standard 
Operating Inshuction No.1-93:' apply only to the AWSD and 
not to otherparts of the AirForce. Aservice-widechange would 
require a "Policy Directive," she said. She referred all other 
questions tothe ArmstrongLaboratoly atBrooks AirForceBase 
(AFB) in San Antonio, which is responsible for the Air Force 
RFIMW exposure standards. 

NeitherJohnMitchell, thedirectorof theOccupational and 
Environmental Health Directorate, nor Dr. David &in, the 
chief of the RFRadiation Division, both at the Armstrong Lab, 
was available for comment, according to Lawrence Farlow of 
the Armstrong Office of Public Affairs. 

Relations between the Phillips and Armstmng Labs have 
been strained since Kanavy began voicing concerns over the 
potential health threats to Phillips employees exposed to RF/ 
MW radiation (see p.1). 

In May 1991, the Ground Systems Group of the Hughes 
Aircraft Co. in Fullerton, CA, formally adopted the JHU-APL 
exposure standard. Eduardo Villaseca, until recently a senior 
scientist at Hughes' Fullerton RFIMWLaboratory, told Micro- 
wave News that the move was prompted by studies by IHU- 
i%PL's Henry Kues and the Food and Drug Administration's 
Jack Monahan on the effects of WIMW radiation on the eyes. 
The Fullerton facility, where higb-power military radars are 
developed and tested, had used the JHU-APL guidelines on an 
unofficial basis since 1988. 

In a series of studies over the last ten years, Kues and 
Monahan have shown that RFlMWradiation at specific absorp 
tion rates below 4 WKg can cause persistent eye damage (see 
MWN, JIA83. S1086, JlA87, JIA88 and Sl091). The ANSU 
IEEESitsarebasedontheassumptionthattherearenoadve~~e 
health effects of RFlMW radiation below 4 WIKg. The IEEE 
subcommiiteethatdrafted the 1992standardlargely ignored the 
Kues-Monahan work, as well as other research showing low- 
level effects (see MWN, MM/A). 

Villasecastressedthat''theadoptionoftheJohnsHopldnsrec- 

Phirrips Lab's Instruction 
on RF/MW Radiation Exposures 
The followina is exceufed from Sfandard Oueratina I m c -  . . 

l ion~i .1-93,  odopledon ~ u n e  15,1993, b y r l ~ e ~ d ~ f a n c ~ d  Weap- 
ons and Sur~ivabiliry Direcrorare at rlze Phillips Lab: 
All experiments will be conducted in a manner which insures 
oersonnel exwsuteto ionizinaand non-ionizineradiationis min- 
imal. Labo&ory experimen? directors will likt human expo- 
sureto ambientlaboratorvenvironments unless authorizedin ad- 
vance by the Safety ~evi iw Panel. The ambient environment is 
defined as 0.1 mW/cm2(avenced over six minutes) forcontinu- 
ous wave(CW) and pulsedna&w band sources. 6special situ- 
ations,theSafetyReviewPanelcanauthorizeexposures up to the 
ANSI standard Exposures abovethe ANSIstandardcanonly be 
authodzedbyArmstron~Lab0~. Pulsednanow bandsources 
are defined& having pulse rise times longer than 10 nanosec- 
onds. The human exwsure limit for ~ulsed wide band sources 
(pulse rise times shorter than 10 nhoseconds) will be deter- 
mined by Armstrong Laboratory for eachsource. Incases where 
nolimit hasbeenpmvided, adefault valueofO.M5 mWlcmz(10 
Vlm), averaged over six minutes, and with apeak value of less 
than 1 kVIm, will be used. These human exposure guidelines1 
regulations will be strictly observed. 

ommendations has not resultedin any significant additional costs, 
while improving the personnel electromagnetic environment" 

In an interview with Microwave News, Harvey Hall, the 
safety officer at JHU-APL, also said that the standard bad not 
been hard to meet: "We can live with our operating standard." 
The lab's 1M) pWlcmZ limit can be exceeded under certain cir- 
cumstances, be said, but it has never been necessary. 

Late this summer, Vilaseca was laid off by Hughes and it 
is not clear whether the 1991 standard will remain in place. 
"Things are changing:' Eric Rowsey, a specialist in safety and 
environmentalaffairsatHughes'AerospaceandDefenseSector 
in El Segundo, CA, said in an interview. "We are attempting to 
standardize exposure limits within our sector of the Hughes 
Aircrati Co:' While be would not specify what the standard 
might be, he said that, "We may, by consensus, agree on astan- 
dard that is more shingent than the controlled environment 
guidelines adopted by the IEEE." 

While many health standards specify different exposure 
limits for workers and for the general public, the IEEEstandard 
takes a less conventional appmach-it differentiates between 
"controlled" a n d " u n u n n ~ U ~  environments.' This distinction 
has generated some controversy as a result of the Federal Com- 
munications Commission's (FCC) proposal to adopt theIEEEl 
ANSI standard for its own use (see MWN, MlA93). 

In comments submitted to the FCC, Gerald Markey, the 
manageroftheSpec~mEngineeringandPolicy Divisionatthe 

' Ex  lEEEdc6ner a "conmUed envlmnmenl" as a IocJfion u here M expo- 
sun"my be i n c u d  by penons who am aware o f k  potential forcxposum 
as a conmmimt ofcmploymenl. by olher cogniwnl penonr or as the inci- 
dcntalrcsult ofvansicntpasurgethmugh [ccrtnin] areos."For IW.3W MHz. 
k pideliner for unconmllcd exposuns are hvc times more rlringcnt lhGn 
lhoscfarcanmUedenvimnmnk. An"unconmtledcn~mnmcnl"isdefincd ~~~~-~ -~~ ~~~ ~~~~ - ~ ~ - - ~  ~- 

as alocalion "wkm UWE is theexposure ofindividunfs who bvenoknowl- 
e d ~  or mnhol of their expasun:' 

- 
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Federal Aviation Administration (FAA) in Washington, said 
that he is refusing to apply the controlled environment limits to 
FAA employees, as would be stipulated by the ANSIIIEEE 
standard.InhisAngnst20,1993,letter,Markey wrotethat,"The 
FAAobjects to the establishment of two standards for the man- 
agement of exposure toRFradiation and will continue to use the 
more conservative 'uncontrolled environment' criteria for all 
areas within the FAA's responsibility." 

Staffers at the EPA will also be submitting written com- 
ments totheFCC(seeMWN, J/A93), which,sources toldMicro- 
waveNews, will besharply critical of theANSIlIEEE standard. 
In early August, the FCC extended the comment period for its 
proposal until November 12, with reply comments now due by 
December 13. 

In June, the city of Los Angeles adopted an ordinance lim- 
itingRF/MWradiation hmsatellitedishes owned and operated 
by the Fox Studios in West Los Angeles to 10 i*W/cm2 inpnb- 
licly accessible areas. Shirley Linde, a founder of Citizens for 
Safer Electromagnetic Fields, had urged the Los Angeles Plan- 
ning commission towke aconservative approach in regulating 
RF/MW exposures, citing Villaseca's concerns over rhe inad- 
eauacv of the ANSIIIEEE standard. Linde now chain the Na- 

U.S. Air Force v. U.S. Air Force (conrinuedjiamp.1) 
theseeffects "are produced at levels below the ANSI standard." 
(See p.12 for the full text of the White Paper.) 

In his memo, Kanavy said that a "consensus" of WMW 
researchers outside of Armstrong called for establishing a na- 
tional program "to investigate the biological effects of elecho- 
magnetic radiation under the auspices of an independent com- 
mittee" and for "seriously" reviewing aDepartment of Defense 
decision to locate the non-ionizing radiobiologyresearchcenter 
at Armstrong Laboratory (see MWN, JL492). 

Erwim, thechief of theRadiokequency Radiation Division 
attheArmstrong Lab, responded thathis team hadreviewedand 
attempted to replicate claims "concerning athermal and other 
unsubstantiated bioeffects"ofRF1MWradiation. "Although we 
still accept the possibility, we have not yet seen any good 
evidence for athermal bioe ffects... much less that they adversely 
affecthealth." Tonseclaimsof sucheffects t0reviseU.S. health 
standards "would be alarmist," b i n  added in a January 11, 
1993, letter to Dr. Brendan Gcdfrey, Kanavy's superior at the 
Phillips Lab. Erwin was not available for an interview. 

Erwin and coworkers' views are well known. The Arm- 
strong group was very critical of the 1990EPAreportthat linked 
non-ionizing mdiatidn tocancer. Indewiled cornhents, they ar- 
gued that theobservations on which EPA relied cuuldbe attrib- 
uted to heat-induced stress. Erwin even sueeested that EMFef- 
fects on the pineal gland were heat-relatedyiee MWN, NID90). 

Even before Kanavy, others have criticized the Air Force, 
andthehtronggroupinparticular,forrefusing toacceptdata 
showing nonthekd inieraitions. For instance, in a letter pub- 
IishedintheFebruary 199 1 HealtliPIiysics, Dr. DennisHjeresen 
of Lns AIamos National Lab in New Mexico wrote that. "The 
U.S. Air Force [Armstrong Laboratory] has consistently sng- 

gested to us that there are no effects of low-level microwave 
exposure despite evidence to the contrary presented in the peer- 
reviewed literature." 

Dr. Ross Adey, a leading researcher at the VA Hospital in 
Loma Linda, CA, has also faulted the Air Force's views. At a 
hearing before a U.S. Senate subcommittee in August 1992, 
Adey testifiedtha~"Asamatterofpolicy, the AirForcedeniesex- 
istenceof biologicaleffects athibutabletoatheml fields. Nev- 
ertheless, evidence for athermal bioeffects is incontrovertible 
forbothlow-keqnency and [RF] exposures" ( s e e m ,  S1092). 

At the 1st WorldCongressforElechicitya~IdMagnetism in 
Iliology atrd Aledicitie, hdld in~rlando, by, in ~unc-1992, Dr. 
Edward Elson of the D e p m e n t  of Microwave Research at the 
Walter Reed Army InstituteofResearch(WRAIR) in Wmhing- 
tonalso~kontheArmstronggroup.Inthecourseofpresenting 
apaper that challenged the adequacy of the ANSIIIEEE stan- 
dard, Elson predicted that his research on high-power micro- 
waves would be stopped if the responsibility for it were trans- 
ferred t o b i n ' s  IabinSan Antonio-amovethatisnowunder 
way (see MWN, JlA92). 

Kanavy, the chief of the biological effects group at Phil- 
lips' Electromagnetic Effects Division, who holds both a medi- 
cal degree. and a doctorate, has been a major imtant to Erwin's 
group, at least in part because Kanavy knows his way around 
Washington. Overthelastfew years, Kanavy has briefedanum- 
ber0fU.S. Senate aides. Oneobserverofferedthefollowingex- 
ample of Kanavy's political clout: "A highly placed official at 
Kirtland hied to put Kanavy in acloset, but Kanavy went to his 
friendsintheSenateandamessagecame backfmm aseniorper- 
son at the Department of Defense to leave him alone." 

Tensions between Kanavy and the Armstrong gmnp 
reached a climax at a small seminar on the Biological Effectsaf 
Microwave Radiation held at the University of New Mexico, 
Albuquerque, on November 12,1992. Only about 25 research- 
ers were invited, including one representative of the Armstrong 
Lab. But when two members of Erwin's group, James Memtt 
and Johnathan Kiel, showed up instead, Kanavy insisted that 
they leave, according to a number of those present. 

Dr. Michael Wicox of the University of New Mexico 
School of Medicine, the organizer of the seminar, pointed out 
that Memtt and Kiel were able to hear essentially the samepre- 
sentations at a classified briefing held the following day at the 
Los Alamos National Lab. Wilcox, who has been collaborating 
with Kanavy over the last three years, declined to reveal who 
from Armstrong had been invited originally. 

Wilcox is working with Dr. Robert Kelley, the chair of the 
depmen t  of anatomy at the medical school, to establish are- 
searchconsamumtostudvRF/MW bioeffects. "We want toclear 
the air about nonthermk effects," Wilcox said in a telephone 
interview, adding that, "Ibelieve that they doexist."Hesaidthat 
preliminary experiments at the university support his view. 

"There is no proof that the [ANSIIIEEE] standard is 
dehimental to health-if you want proof, you have to do the 
experiments," Wilcox said. He noted that he favored a conser- 
vative approach to protect health: "An ounce of prevention is 
worth a pound of cure." 

One of the objectives of Kanavy's proposed national re- 
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HIGHLIGHTS 

Biological Effects of Microwave Radiation: A White Paper 
The White Poper reproduced below wm written by Dr. Cletus 

Kanmy, the chief of the biological effects group of the Phillips 
Laboratory's Electromagnetic Effects Division at Kinland Air 

-Force Base, NM, in October 1992. The references at the end of 
Kanavy'spper ore omitted here. 

The biological effects of microwave radiation on living organ- 
isms have been the subject of extensive research for the past four 
decades.Thcmostcomprehensivepmgnms wereconducted by the 
Soviet and Eastern Bloc nations.The U.S. has laggedbehind badly 
in this area of research. initially, the principal concern for human 
exposure to microwave radiation wasihat of thermal heatingof the 
tissues. Permissive exposure limits were based on such criteria. 

stress the chronic, nonthermal nature of these effects as opposed to 
acute exposure thermal effects. Ample experimental evidence ex- 
ists from credible researchers from well-established and highly 
regarded institutions, both government and university, to justify a 
national research program into the full spectrum of biological 
effects of electromagnetic mdiation. 

The principal electromagnetic biological effects of greatest con- 
cemasebehavioral aberrations, neural networkpemrbations, fetal 
(embryonic) tissue damage (inducing birth defect), catamctogen- 
esis, alteredbloodchemistry, metabolicchangesandsuppressionof 
theendocrineandimmunesystems.Theverificationofblood-bmin 
barrier suppression should have a high priority. The passage of 
normal blood-borne toxins into the brain could explain some 

I Since the 1970s this li&t has been progressively set at lower levels previuusly observed e d y  behavioral aberrations, los&f physical 
of average field power density for the classical six-minute time endurance and functional central nervous system and perceptual 
average hriod. These limits, which are published as the American changes. A large amount of data exists, both animal experimental 
National Standards Institute (ANSI) microwave standards, are and human clinical evidence, to support the existence of chronic, 
actually derived by the Instituteof Electrical and Electmnics Engi- nonthermal effects. The Soviet studies of humans under occupa- 
neers (EEE). Under IEEE, a blue-ribbon panel of experts pxiodi- tional conditions report marked functional changes, sometimes 
cally reviews the r e s m h  database and Gesses the need lo revise accompanied by histological and biochemical changes, under the 
thestandards.Until1991,thesesland~sdidnotconsidcrthepossi- chronic influence of microwaves at powcr densities ranging from 
ble biological effcctsof"pulred microwaves. The 199 1 standards fractions of microwarts to a few miltiwatts per squarc centimeter. 
do address the pulse condition (rather shabbily, I believe), place Research to dale has concentrated on determining the psycholugi- 

on the number of pulses per six-minute time peribd as caUphysiologicnl effects (changes) produced byelecimmagnetic 
pulse width, and continue touse the continuous wave fields of various power densities, carrier frequencies and modula- 

timeavengin~gtechniqueforthermalcritcria.7heexislenceofnon- tiun rdtes. These &sults are the macroscopic~m of the issue. The 
thrrmal effects is essentially denied by omission. microscopic pm of the issue urgently needs to be addresscd- 

The U.S. research community was aware of the Soviet findings namely the physical mechanisms behind the various observed bio- 
of delctcrious biological effects at exposures well below the ANSI logical effects. Various theories and interdction models exist toex- 
standards. The Soviet findings were rejected for various reasons. plain, in a limited way, some of these physical mechanisms for 
The principal reason was that U.S. attempts toduplicate the Soviet specific effects. Nunc have yet been positively vcrilicd. This is 
resuits wek reportedly not successful. it was not until the mid- 
1980s that U.S. researchers began to successfully duplicate Soviet 
experimental results andbegan a research program to expandupon 
and further test the Soviet nonthermal theories. 

Since March 1991, we have been conducting a comprehensive 
search of worldwide literature on the results of experimentation 
regarding biologicaleffects pmduced by micmwaveradiation.The 
results of this search have been consolidated into a computerized 
database which we have shared with the Armed Forces Medical 
Intelligence Center and the Central Intelliaence Agency. We at- 

bklieved to be a key issue which nced;to he addressed as swn as 
possible .... 

Other areas of concern center on the uninvestigated human 
response to high peak, low average power, moderate to high pulse 
repetition frequency microwave fields. The relationships between 
these variables and specific human responses should be of prime 
importnnce to the directed energy weapon (DEW) development 
pmgnms.Theabilityofcertainmodulationfrequenciesimposedon 
various carrier frequencies to affect (lock onto) circadian rhythms 
poses a formidable research problem. A principalquestion raised is 

tempt~dtoshilrcthcdatabase withthe A r m s ~ o n g ~ a b a n ~ o ~ . ~  tist the existence of "frequcnc~windows" &d risoninces associated 
of the holdings in the databse was presented to Dr. Dave Ewinof with certain physiological and psychological responses. The past 
Armstrong who proceeded to " line-out" the publications of re- several issues ofBioeleclromgnerics havecontined many yticles 
searchers he bclievcd not to be credible. These were researchers by orominent U.S. researchers which rcwn nonthermal effects. 
who were reporting the positive existence of nonthermal effects. ~e&concemsarealso forthcoming, i.e., bibeffectsof~~~andelec- I The literature oublished in the late 1980s is abundant with tmmametic fields in close proximity to hiah voltage wwer lines I 
information on ninthermal effects which are produced at levels and tr&sfurmct banks. This the entire issue of hu&iintcraction 
below the ANSI standards. These are essentially chroniccxwsure with electromagnetic (RF & microwave) radiation is pushing for- I '  I I effects at low levels of average field power densities. ~ese&hers wad as a major national population health concern. - - I 

search program is to monitor the health of Kirtland employees 
exposed toRF/MWradiation.Erwin, however,rejects this idea 
In his January letter to Godfrey, Erwin appended four different 
memos--one from an epidemiologist, one from a lawyer and 
two from members of his researchgroup-tocounter Kannvy's 
arguments for a long-term health monitoring program of high- 
power microwave workers at the Phillips Lab. He concluded 
that, "The consensus opinion is that such a limited program 

12 

would yield no legal or scientific benefit to the Air Force and 
might even have a negative impact." 

Despite all the criticisms, Erwin's plan to consolidate all 
Department of Defense research on non-ionizing radiation is 
pmceeding.ThemicrownvelnbatWXAIRhascloseddown and 
the equipment has been shipped to the Armshong Lab. The 
Naval Aerospace Medical Research Lab in Pensacola, FL, is 
scheduled to move to Sun Antonio next summer. 
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FROM THE FIELD 
JASONs on EMF" and Health 

In January 1992, althercqeestoftlreDeporl~~~e~~tofEr~ergy(DOE), 
a team ofsciprzrists coiled tlze JASONs-best knownfor tlreir work on 
belmlfoftlte Deportrnenr ofDeJense-helda seminor on elecrrornag- 
nericfields (EMFsJ in Lo Jollo, CA (see MWN, J/F92J. Followirzg o 
second seminar in July 1992, Dr. Steven Koonin, a physicist at rlre 
Califomin Institrcte ofTeclvlology in Pasadena, prepared a reportfor 
DOE'S Dr. Roberr Son Martin in Woslzington. Microwave News ob- 
tained o copy of his October 15, 1992, report. it is reprinted below. .. . 
Dear Dr. San Martin: 

I am writine to convev to vou the results of the JASON sludv on 
b i 0 l o ~ i c a l c f f e ~ t s o f ~ ~ 6 s  wc hcardoneday ~f~rcrcntalionsonjan- 
u q 2 4  from Dr. D.Thoxnas (epidcmiology).Dr. W.R. Adey (biologi- 
cal mechanisms) and Dr. T. Litovitz (whole animal experiments). On 
Iulv 17. we heard from Dr. J .  Kirschvink lmaenetile in human brains). 
D~:M. walker (biomagnetic phenomen=) a A  Dr. R. Adair (physicii 
mechanisms). We have also done some readine in theorieinal litera- 
ture. 0urtho"ghts on the subject follow. They &ould be [Lad with the 
qualifications that wearealmostall physical scientistsfwith no partic- 
ular biological or epidemiological expertise) who are outsiders lo the 
EMFcommunitv. It should also beclear that wehave not. in anv case. 
conducted an in-deptlz review. 

Three conditions arc reauired lo establish 1h;it W Hz EMFs have a 
significant effecton health! A) A plausiblecoupling mechanismat the 
cellularlevel; B) The coupling must induce biochemical changes; and 
C) The biochemical changes must be delimental (cg., cnrcinogenic). 

It is important to bear in mind that without all three of these condi- 
tions beingsatisfied, any scientificwseforEMFs causingdisease would 
be incomplete. Of course, significant psitive results from well-con- 
trolled epidemiological or whole organism studies would provide a 
basis for action even in the absence of anv or all of these three condi- 
tions; however, such results do not exist 

Magnetite in Biological Systems 
Thecouolineof EMFs at the cellularlevelis the necessarv fint steo 

in chis chak. ~ k l r i c  fields are well shielded by conductin;! fluids df 
thebodv and arereducedtoinsienificant levels inthecellularinterior.' 
%is isilot true of mametic ti;&. 

kind is allikely possibility). 
The magnetite in bacteria and fish is in the form of magnetosomes. 

These are single-domain (50 nm) crystals arranged in long chains of 
20-60crystals.Themagnetiteispurerthanany knowngeologicalmate 
rial. Eachcrystal is encapsulated in amembnne and the magnetically 
easy axis (I 1 I) is consistent from crystal to crystal and oriented along 
thechain.Typicalinteractionen~esofasinglecrystalwiththeearth's 
magnetic field are 5-10 times the characteristic thermal energy, kT. 

Thcrc are also indications that magnetite crystals are preseniin hu- 
mm brains,' although there is, as yet, no independent confirmation. 
nlcsclwk vcty mu'hlikcthc ba~tcriaorfishmi~nctosomcs.~onccn- 
tralions in tile bmin arc 10D n d g  and it is estimated lhat 0.1% of the 
cells contain such magnetosomis. It is plausible (but not yet estab- 
lished) that these human crystals are also encapsulated in membranes 
and organized into chains. Magnetite is also claimed to be in other 
human tissues (both normal and pathological), with similar high con- 
centrations in meninges and some typcs of Nmon. 

There is considerable evidence that magnetosomes are coupled to 
the nervous svstem. Semm and Beason4 have shown that units of the 
~~hll~al~nicnfrveandtri~eminalganglionafthebobolinkaresensitivc 
to chances in the maencric field as small as 2 mG. Walker has some 
recent k u l t s  on fishbrown and red @out) probing the firing of neu- 
rons in the anterior lateral tine nerve oassine bv the ethmoid sinus? 
There is a response to changes in the strengz &the field (at the 1 G 
level). but not to the direction. 

~ = g n e t i c  fields have also been shown to influence behavior. The 
reswnse of maenetolactic bacteria to aoolied maenetic fields is dra- 
matic and wellldocumented. More rec&tly, w a g e r  and Bitterman6 
and Kincbvink and coUaborators7~' have performed a series of ex- 
perimentsclaimingtodemonstratetheeffectsofmagneticfieldsonthe 
behavior of honeybees. The experimental controls were gocd, but not 
perfect. It appeared that bees can be tmined reliably to associate the 
presenceofaDC magneticfield(22G) with sugar water. Betterstatis- 
tics and more variations in the experimental procedures would mnke 
the case for behavioral response to magnetic fields more convincing. 
It has been established that the magnetic sensor is in the bee's abdo- 
men, wherethereis aknownconcentrationof magnetite,andthat small 
magnetic wires attached to a W s  abdomen make it unuainable. 

Magnetic fields arepanof the natural environment and it would be walker and Bitterman6 explored the cffects of decreasing the DC 
surprising if naturedid not take ~vantngcofthemindirecting organ- field intensity and showed lhat bees wined at high fields could be 
is&. Thc emh's magnetic field is about 0.5 G. Fields from common 
anthropogenicsourccsmgefrom 100GnearsmdImoton(hand-held 
appliGc&) to a few mG frim residential electrical wiring. Sensitivity 
to this lower level would be required for significant widespread bio- 
logicaleffectsoftheEMRfromthee1eclricaldislributionsystem.Geo- 
magneticstorms andassociatedmagnetohyddynamic activity result 
inELF(0-5 Hz) fluctuations, sometimesreachingseveralmG inthe 1- 
100 mHz range. However, low frequency (50-60 Hz) magnetic field 
variationsofmorelhanabout 1 mGareuniquelyduetohumansoumes. 

Several coupling mechanisms have been suggested and properly 
dismissed as physically implausible.' However, the recent discovery 
of magnetite in the human brain could change the piclure in a very 

trained subsequently to respond to weaker fields. They claimed that 
bees could be trained to respond to fields as weak as 0.25 mG (some 
0.1% oftheeorth's field!). Kinchvinket al.lexplored the effect of AC 
fields and claimed that some bees could be tmined to respond to 60 Hz 
ficlds.Thcre hasnot been, as yet, adcmonsmatiun ofresponse to mag- 
netic fields that are simultaneously both weak ond AC. 

Kinchvink el n1.l have consuuctcdasimple model for thecoupling 
of magnelosomes into the biochemistry. In this model, the AC torque 
assoc&ted with an AC field acting o n =  magnetite crystal inn  static, 
background field is transmitted by the microtubules of the cytoskel- 
e tonG calcium channels in the cellular membrane. The ~ e ~ n o l d s  
numberoftheintracellularmediumis verysmall,sothatviscousterms 

signifi&nt way.Thema~cticpmFrtiesofthis~ateri~, whichare v e j  dominate inertial tcrms.'lhc model shows a falloff of sensitivity with 
different from lhuse of typical cellular constituents, provide a physi- increasingfrequency. lnconlnst tosomeotherhypothesizedcoupling . . 
cally plausible mechanism by which magnetic fields might k&rb mechanisms-[as]summarizedandcriti~ized~~-thismodeldo&n~ 
biological systems. obviously contradict known physical or biological principles. . . 

A number of biological systems employ magnetite and some are ~ d a i r h a s  presented arguments that the ordinwy penurbatiuns of 
sensitive to magnetic fields2Thcse include chitons, who make teeth elcclricand magnetic fields atthecellularlevelare Fu~smallcrthanthc 
out of this hard material, magnetotactic bacteria, which use the field's thermal noise.'-  ow ever, magnetite changes the picture, and inter- 
inclinationtosenseup/down,andtheethmoid bonesoffish(whoseuse action energies for 1 G fields then become several times kT per mag- 
of magnetite, if any, &mains a mystery, although navigation of some netosome. sensitivity to mG fields would require a signal averaging 
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FROM THE FIELD 
mechanism to enhance sensitivity. Other sensory systems do exploit 
such averaging, but are highly specialized (e.g.. lhe ear's cochlea). 
Adair admits to the possibility of such averaging, but asserts that it is 
highlyunlikely.AsdiscussedinasepanteJAS0Nreport IJSR92-3411, 
the nonlinear dynamics phenomenon of "stochastic resonance" could 
also increase the sensiti;ity of a single magnetosome. 

Theessential point fobkc away from allof this work is that acellu- 
la-level coupli& of magnetic fields to biological systems is physi- 
cally plausible and does not violate any physical principles. 

Whole Organism Studies 
Labamtory studies exdoring the biological effects of weak, low 

frequency EMFS oncul6res or~holeorg&sms might appeartobe a 
productivemute.Incontrnst tocellular-levelstudies. awm~lexbiolog- 
Lcal system is being probed, yet, in contrnst to epidemioiogy, condi- 
tions and exwsure are, in principle, under wntrol. Perhaps sumris- 
ingly,there no body of &able ~drepmducibleexperi&nts. tito- 
vie  claims some tentogenic effects of EMFs in chicken eggs when 
otherinflucncesarepro~rly contro~edfor,"buttheseresul~havenot 
been reproduced independently. 

In work supported b) many &nsors, including DOE. Adey has re- 
viewed the literatureonthe possibility hat  EMFs can conlribute to can- 
cer in humans." He concludes thatthere is little evidence that these 
fields (electric, magnetic or both together) acting done, initiate can- 
cers. However, he finds some evidence that low frequency and radio- 
frequency fields with low ircquency modulation can enhance cenain . - 
eff&tsofchemical carcinogens oncells,particularly incellmembmnes. 

Epidemiology -. 
Epidemiologicalsmdiesdirectly address the humanhealtheffectsof 

EMFs. Thaestudieshavenummus~iUallsanddnwbacks. and the work 
we have seen is of diverse quality.0ne must be carefulto control for 
wnfwndingvariables(ecommics,~mximihltoothercarcino~ens,etc.). 
Samplw & g e n c d y  small and iclds arc;xely measured'hirecr~~; a 
"wiringcale"isoftenusedasasurrogate,butitshowslittleco~elntion 
withmcasurcd fields. When fieldsaremcasured,otherpotentiaUy im- 
portantinctors inadditiontothe magnitudcoflheelecuicand mametic 
iields (such asdirection, frequenc~orinlermittency) mnmrn&urcd 

The results of thebest cascconuol studies xeeauivocal. (See, for 
example. ~ndon,etal.].~~)Themultiplicationoftderiskdu~toEM~ 
exposure (odds ratio) is lvpicallq 1-3, with a large uncenainw. (An 
odds ratioof 1 w ~ u l d i m ~ i ~ n o e f f e c t  i f  EMFs.) p&haps themost that 
can be said at present is that 60 Hz electrumamtic power use is not, - - 
by itself, a major factor in c h i l d h d  leukemia 

Recommendations 
It is important to understand the biological effects (if any) of weak 

low fmuewEMPsand the role that naturalmaenetic fields mavolav . . - .a - 
in life processes. The discovery of magnetite in human brains , I  'f con- 
firmed, wuldbeamajorchangeinthepicturethatneedstobefollowcd 
upandelaboratedAtthevery lcast,thereisaninterestingbasicresearch 
question; more significantly, it could bear on the health effects of 60 
HzEMFs. Atthemoment, only ahandfulofpeoplearoundthe worldare 
wod;ing in this field, so it is important to involve more researchers. 

Becausethe bioma~cworkisinitsinfancy,thereshouldbeasub- 
stantial amountofbasicbiophysics, biochemistry, physiology, etc. done 
on magnetite in living systems. We should also determine how wide- 
spread the presenceofmagnetitein living systems is and how prevalent 
issensitivitytomagneticfields.Naturetendstobecteverinmakinguse 
of circumstances. Wealready haveseen twodistinctusesof magnetite 
in the biosphere, sepantely dependent upon its magnetic properties 
(mametosomes) and its mechanical orooerties (teeth). It therefore . . 
wouid not be su&rising to find it used in dther ways as well, andsuch 
olherusesmightshed lightoniu interaction with weak magnetic fields. 

The following lists a few concrete research questions/suggestions, 
but we expect that there are many more equally good or even better 
ideas that will be generated by experts in the field. 
I. Basic Studies R e w e d  lo Biological Magnetife: A) Is magnetite 
produced in virtually every living organism? (Kirschvink and Walker 
&senthat magnetitd has b k n  foindinevery species testedso far, but 
very few species havein fact bcentested.)B) Withinnsinglecell: How 
aremagn~osomesproduced andin what formdothey rAdein higher 
species (e.g.. rn they lined up in long chains as in magnetotactic 
bacteria)?C)Multicellquestions: How is the magnetitecoupled tothe 
central nervous system of those higher species that respond to B- 
f ie lds?~re there nonlinear mechanicms thai enhance their;ensitivity? 
Do magnetosomes (or chainsof them) inadjacent cellsact inconcen? 
~ ) ~ v o l u t i o n ~ q u c s t i o n s :  Identify thcm&corganintroutorbirds. 
Examine whether analogous organs and nerves exist in amphibians. 
reptiles and mammals. If so, dothey also show a neural reiponse to 
magnetic fields? 
11. Training Eroerirnenls: Al The bee exoeriments should be renli- 
~atedand~~isu&untilallamb~puitiesarerer;~oved~hesuccessint~n- 
inewithsinewaveACatvarvinefreauencies willdeterminetherelma- - - .  
ticktimes involved; additional studies with a square waveform would 
show if there is sensitivitv to the rate of chanee of the maenetic field. 
Reducing the amplitudeof the AC field to &ermine &e threshold 
(nresentlvbeinedone bvKinchvink) is imwrtant 9) Sirnilartminine . u - 
&periments should be ged with higher aninks (e.g., k s  or mice). 
Ill. General Recornmendnrions: Studies aimed at the wssiblc con- 
nection between EMF5 a& cancer, particularly for fr&encies up to 
60 Hz, should continue. 

A focused, peer-reviewed program of tissue culture and whole or- 
ganism studies makes sense. Its major goal should be the demonstn- 
tion of reproducible effects (if any) at the cellular level at low field 
levels. As ageneml remark, Funding for replication of claimed results 
is very important and should not be slighted, and collaborations be 
tween skeotics and believers should be encouraeed and suowrted. u . . 

Epidemiology is worth pursuing as it  addresses the actual situation 
in the field (after all, this is what people are concerned about). How- 
ever, it isunlikely tobedefinitive.Thereshould beaneffortto develop 
"blackboxes" for field m~surementofvarious EMFpmeters(spec- 
w m ,  strength, direction, inlermittency) in support of the epidemiol- 
ow.  and to orovide simoledosimeters fordirectrecordineoftheEMF -. . 
exposures to individuals .... 

Youn sincerely, 
Steve Kwnin 

I R.K. Ad~~r.PhyrihyricoiReviewA. 43. 1039. 1991; s e e n l r o a c o m n l  on l h i s  
p w r ,  J.L Kirschvink. ibid.. 46. 2178. 1992. 
2. MagnefiteBiomineml~tionondMagneloreception in 0rgonism:ANew 
Biomnnnetism J.L. Kirschvink. D.S. Jones and B.J. MncPadden, eds.. New 
Yo*: ~ l e n u m  Press. 1985. 
3. J.L. Kirschvink. A. Kobovahi-Kirschvink and B.J. Wwdford. Proceed- 
ings of  the ~ o r i o ~ i ~ c a d m ~  af~cicnecr.  89.7683.1992. , , ~. 
4 .1 .  icmm nnd R C.  Beasan. Bruin ~ e r r i r c h  Bullelin. 2 1  735. 1990 
5.M.M Walklkcrimd J.C Montgonwy. Univ. ofAuddmd.preprint. April 1992. 
6. M.M. Walker and M.E. Bitterman. Journal of Comparative Plr)siology, 
A157, 67.1985; Journol of Experimental Bioiom, 145,489. 1989; Bioeiec- 

8. J.L. Kirschvink d al., Journal of General Physiolqy, Supplement on 
S e m r y  Transduction, D. Corey and S. Roper, cds., 225,1992. 
9. R.K. Adair, Bioelecfromngnelics, 13,231, 1992. 
10. T. LitoviQ unpublished. 
11. W.R. Adey in Inremcrion Mechanism of Low-Level Eleclromngnelie 
Fields in Living System, B. Narden und C. Ramel, 4s.. New Yo*: Oxford 
University Press, 1992. 
12. S.J. London ct nl.,Amen'cm J o u m l  of Epidemiology, 134,923,1991. 
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CLASSIFIEDS uF)DATEs 
. .. . - . . . . 

AIS  Cluster Pmmpls Study, Meeting ... Dr. Richard Hopkins. 
anepidemiologist with Florida's Department of Health and Re- 

Get the convenience and accuracy of true 3-axis 
vector measurements with the Model 70 hand-held 
ELF milligauss meter. 

Ten-fold increase in productivity. 
Auto-ranging 0.1 - 1999 rnG . Low-cost ... $450. 
Call or write for details 

I E I L A I R O N I C I  i0( 1310 HOLLENBECK AVE .SUIIEC*SUNNWALE,CA91087 v 408-522-3770. FAX 408-522-3771 

3 axis meter gives reliable results 
holds peak value; compare to next reading 

* coven ELF range tS1WOHz 
Gauss or Tesla readout scale available 

Available in the U.S. through 
,~~Ergonornicst,. 

msi ELF Magnetic Field Meters 
Pmfessional Accuracy at an Affordable Price 
MSI-25 for reliable measurements of power 
frequency tields including harmonics and 
nun-sinusoidal waves. S215.W. 
MSI-20125 for frequency information on 
hannonics. Displays wave fonns on oscillo- 
scope: outputs to data logger. $250.00. 
For ordering or for irfonwrio,~ 1vrir.e or enN 
Magnetic Sciences International 
475 Gate Five Road, Suite 216 
Sausalito, CA 94965 (415) 331-2976 

A seminar by Andrews Continuing Educaiion Institute 
November 11-12, Fairmont Hotel, Chicago 

The faculty will include: 
Paul Bmdeur - noted environmental author 

*Michael Wifhey & Duncan Barr - -bial rivals 
*John Gilleland-jury consuhnt - willpresent a 

video&ped mock EMF bial 
For information, contact Kathy MacLeod 
Andrews Continuing Education W t u t e  

P.O. Box 1000, Westtown, PA 19395 
(8W 345-1101. in PA (215) 399-6600 

habilitative Services in Tallahassee, plans to investigate the ap- 
parent cluster of amyotrophic lateral sclerosis (ALS) in South 
Patrick Shores and adjacent neighborhoods, near a powerful 
FAA radar. In September 1992, Hopkins completed a study of 
aHodgkin's diseaseclusterin this small residential area, finding 
that the incidence of the disease was as much as three times the 
expectedrate (see MWN, JIF92). He told Microwave News that 
he will now try to determine "whether the incidence of ALS is 
indeedelevated."ThecasesofAIS, alsoknownasLouGehrig's 
disease, andthepossiblelink to the radar were first reportedlast 
April in aseries of articles in Floridn Today, a newspaper based 
inMelbourne (see MWN, MlJ93). The investigation by reporter 
Marilyn Meyer, which uncovered eight people who had devel- 
oped ALS since 1980, was "a valuable sewice," Hopkins said. 
Buthecautionedthaf "OurcriteriaforidentiQingacaseofALS 
are going to be quite different than a newspaper reporter's." He 
emphasized that there is no known cause for ALS and that any 
discussion of possible causes would be premature until the exis- 
tence of a cluster is verified. Hopkins announced plans for the 
study, which will begin by next spring, at a September 16 wm- 
munity meeting in South Patrick Shores organized by Rep. Jim 
Bacchusp-FL).Bacchus hassinceaskedtheFAAtoshutdown 
the radar swner than theend of 1994, when it is scheduledto be 
replaced by a new radar at different location. Thereplacement 
of theradar is p a t  of a nationwideupgradeof the air traffic con- 
trol system. "I believe we share the view that the relocation of 
the radardome fromcloseproximity to aresidential community 
would be in the best interest of public health:' Bacchus wrote in 
a September 27 letter to Ted Beckloff, FAA regional adminis- 
trator in East Point, G k  The purpose of the meeting, according 
to Brian Faith, an aide to Bacchus, was to bring in government 
experts who could address community concerns over radiation 
fromtheradar. Several hundredpeopleattended, Faith said, and 
they heard from apanel that included Ed Mantiply of the Envi- 
ronmental Protection Agency in Montgomery, AL, and Daniel 
VanderMeer of the National Institute of Environmental Health 
Sciences inResearchTrianglePark, NC. Bacchus held asimilar 
meeting later the same day in nearby Vem Beach, where resi- 
dents are concerned about aproposedpowerlinethat would run 
through their community. 

Phased Array v. Scanning ... Replacement of a powerful mili- 
tary radar on the Yorkshire mwrs in the U.K. has added to the 
controversy surrounding the site. A new snrvey shows that, in 
some areas close to the Fylingdales facility, the new phased 
array radarhasresultedin sharp increases in radiation exposures 
when compared with exposures from the scanning radar system 
usedpreviously. Indeed, at SaltetsgateInn, the residenceclosest 
to the pyramid-shaped tmnsmitter, average field strengths are 
now 0.5 Vlm, with peak fields as high as 4.0 Vlm, according to 
measurements taken by ElmacServicesfortheNuclearFreeLo- 
calAuthorities(NFLA). Inanareaaccessible to hiken,justunder 
1 lan from the radar, the average and maximum fields are 1.74 
and lO.OV/m,respectively. Thenew radar operates at about420 
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Developed for EPRI by the EMF experts at Enertech, thin CAD-*e 
software allow the user to "draw" three-dimensional transmiasion and 
distribution lines and substation buswork and feeders. The software 

view results from any angle. 
RESICALC ia a popular 
multi-purpose Windows 3.1 

300 Orchard City Drive 
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Campbell, CA 95008 
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Recorder Output * True RMS Detection 
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For 28 years, Holaday Industries' only business is 
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Call or fax your request for further information. 14825 Martin Drive 
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tem would increaseexposures. This prediction wasbomeout by 
the recent survey, whichshowed as much as a tenfold increase in 
places where the old radars were not visible but where the new 
radar, in a slightly different location, is not blocked. At most 
measurementbints, however, average field strengths are little 
changed and &ak field strengths are lower than those found in 
199 1. A key concernraisedpreviously was that peak fields posed 
an interference threat to the electmnic components of automo- 
biles on a highway about 1 km from the transmitter; that threat 
has "been reduced though not eliminated:' according to the r e  
port. Fylingdales is part of the Ballistic Missile Early Warning 
System, which also has sites in Greenland and Alaska. NFLA 
suggests that, with the breakup of the Soviet Union, there is no 
justification for this powerful radar and that it should be shut 
down. For a copy of the report, which is dated August 2,1993, 
contact: Stewart Kemp, Nuclear Policy and Information Unit, 
Town Hall, Manchester, M60 2LA. U.K. (44+61) 234-3324. 

VDTs 
EMF Workshopand Research Grants ... Leading researchers 
from North America and Europe gathered in Baltimore on July 
27 to exchange ideas for improving MTEMFexposure assess- 

I I ments. Participants at the workshop, which was sponsored by 
the Center for VDT and Health Research, included Gert Anger 
of the SwedisbRadiation Protection Institutein Stockholm, Dr. 
Maila Hietanen of the Institute of Occupational Health in Hel- 
sinki, Finland, Dr. Michele Marcus of Emory University in At- 
lanta and representatives from Apple Computer Inc., Compaq 
Computer Cop., IBMCop. andOntarioHydro. Thegoalof the 
meeting was to develop common approaches to assessing VDT 
EMFexposm, according toDr. PatrickBreysse, associatedirec- 
tor of the center, which is located at the Johns Hopkins Univer- 
sitv School of Hv!ziene and Public Health in Baltimore. He said 

I I th~tdiscussions~~cusedonthreeareas: whatto measure; how to 
assess exposures when VDTs are not the only source of FMFs; F o r  people choosing to exercise "PRUDENT and how to use the data in the context of an epidemiological 

AVOIDANCE" to electromagneticf ields gener-  study. Breyssesaidtbatthecenterwill submit apaperonthework- 
ated by moste lec t r ic  appliancesBLequipment. shop for publication. Meanwhile, the center has funded three 
Determine "E1ectromagnetic Hot Spots" in your home studies on VDT FMFs and cancer or reproductive risks-the 
r workplace with a low cost Walker Scientific ELF same threeit reviewedearlier this year(see MWN, MlA93). The 

projects will each receive about $50,000 a year for at least two onitor (Gaussmeter). Choose from the most compre- years, Dr. Ronald Gray, director of the center, told Microwave 
ensive line of electromagnetic field radiation monitors News. The center has already received 70 preliminary ques t s  

forfundingfor next yearand has askedfordetailedproposals for 
12 of them, Gray said. Final selections are expected by Decem- 
ber. Thecenter'sresearchinterests havenot changed, but thena- 
ture of the proposals has, Gray said, noting that there have been 
more requests for ergonomics researchthan anticipated. The cen- 
ter, which plans to provide grants next year totaling $500,000, 
ishndedbytheVDTHealthResearchFoundation, which wasset 
up by Apple, CompaqandIBM (see M f ,  ML492 andS1092). 
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The popular EXIIT"with its on-board computer, rich data 
analysis and graphics features, and 3-D magnetic field mapping 
capabilities, was developed for EPRI by the EMF Expertsmat 
ENERTECH. We think it is the most flexible EMF instrument 
available for all your measurement and analysis needs. 
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CLA SSIFIEDS 

The growing concern over the effects of electromagnetic fields has placed electric utilities and industrial safely 
engineers in a difficult position. Dexsil offers you three ways to address these concerns. I 

Magnutiz'"31O 
Dexsil's Magnum 310 is an affordable, 
3-axis, 10-Gauss d ig i ta l  meter that 
provides fast, accurate readings of AC 
magnetic f ie ld  strength with three 
switchable filter settings. 
The Magnum 310 is ideal for site surveys 
and requires no setup or calibration. 
The three filter settings for 60 Hz, 180 
Hz or broadband analysis can  be  
selected with the push of a bulton, iso- 
lating the primary and third harmonic 
from the broadband value. 
Other features of the Magnum 310 
include: a 2x16 alpha-numeric readout 
with two display modes-resultant only or 
resultant-with-vector-components, a 
resolution of ,04 mG, a durable mem- 
brane keypad, auto shut off to save 
battery power, and a low baltery indicator. 

Field Star'" 1000 & Field Star"' 4000 
Both Dexsil's Field Star 1000 and Field 
Star 4000 are full function data loggers 
for AC magnetic fields. The Field Star 
1000 has a full scale range of 1000 mG 
with a resolution of .04 mG and the Field 
Star 4000 has a full scale range of 4000 mG 
for higher current environments. 
Each device has three orthogonal 
sensing coils to measure the vector field 
components. Both devices can be used 
as either survey instruments or data 
loggers to record data as a function of 
time, distance or posilion. In the survey 
mode, the resultant and vector 
components can be displayed in real 
time and can be used to locate magnetic 
field sources. The time-data sampling 
mode allows the user to store field 
readings a t  intervals of seconds or 
minutes for exposure measurements 

or dosimetry. With the use of the 
mapping wheel, straight line profiles or 
complete 2-0 maps of field strength can 
be made. Event markers and turns can 
easily be entered from the keypad. 
Software provided with each unit allows 
the user lo  upload data easily lo any PC 
compatible computer for 
data analysis and pre- 
sentation in a wide variety 
of graphics formats. 
Whatever your 
application, Dexsil 
has the right device to 
provide the accurate 
information 
you need. 

For more informalion contact Dexsil. 

One f+arndm I'ark Drive. Hamdcn. IT 06517 
Phone (203) 2KX-3509 Fax (2031 248-6523 
Magn~tn~ 310. Field Srar 1000 ;mrl Field Srar 4000 
are tmdmlarks of the nexsil corpor.~tian. 
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(continued on p.11)

(continued on p.6)

EPA To Assess Health Impacts of
Weak, Modulated RF/MW Radiation

The Environmental Protection Agency (EPA) has launched an effort to
assess the possible health hazards of long-term exposures to low-level ra-
diofrequency and microwave (RF/MW) radiation as part of its revived
non-ionizing electromagnetic radiation (NIER) program. As a first step,
the EPA has commissioned a two-year study by the National Council on
Radiation Protection and Measurements (NCRP) on the potential role of
weak, modulated radiation in human exposure limits. Existing guidelines
are based on thermal effects.

In addition, the NCRP itself plans to revise its RF/MW exposure recom-
mendations and may address low-level, modulated radiation (see p.12).

Separately, the EPA is back at work developing exposure limits based
on known thermal effects—hazards from the heating of tissue due to acute
radiation exposures. The agency tried for more than a decade to develop a
formal RF/MW “guidance,” which would have applied to all federal agen-

National EMF Program Under Way:
$15 Million in Research Awards

Two years after Congress ordered a national electromagnetic field (EMF)
health research program, the National Institute of Environmental Health
Sciences (NIEHS) has awarded 21 grants, committing a total of $15.5 mil-
lion over the next four years for animal and cellular studies.

“This new program lays a sound scientific groundwork for mechanistic
research—the basis for future studies,” said Dan VanderMeer, NIEHS’
program director for what has become known as the EMF Research and
Public Information Dissemination (RAPID) Program. But the launch of
the program has not been without delays and visible tensions between the
NIEHS and the Department of Energy (DOE).

The projects cover four key areas—cell proliferation, gene expression,
melatonin and signal transduction (see p.7 for a list of the grant awards).
One study, by Dr. Charles Graham of the Midwest Research Institute, en-
tails human EMF exposures to examine possible EMF-induced suppres-
sion of melatonin levels.

The NIEHS is not sponsoring any epidemiological studies with RAPID
money. In August, NIEHS’ Dr. Michael Galvin urged support of an epide-
miological study of melatonin and breast cancer but was opposed by both
the EMF interagency and advisory committees. VanderMeer said that the
NIEHS will help fund the study, to be carried out by Dr. Stephanie London of
the University of Southern California in Los Angeles, from its own budget.

Over one-third of the money is devoted to work on gene expression.
“This could lead to the underlying mechanism of a cancer link,” said
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EMF NEWS
« Power Line Talk »

EPA’s long-awaited rewrite of its EMF cancer assessment
has been drafted and sent out for review. The 240-page report,
now titled Relation Between Power Frequency Electric and
Magnetic Field Exposure and Human Cancer, clearly sup-
ports the view that EMFs play a role in cancer development:
“The childhood cancer epidemiology studies consistently show
repeated findings of a small excess relative risk of leukemia
and brain cancer in children who live in homes near the electri-
cal power distribution network.” The EPA explains that “small”
means an odds ratio of 1.5 to 3.5 with borderline statistical
significance for individual studies (the link gets stronger when
the studies are combined in a meta-analysis); and “near”
means a home that would be classified as a “very high cur-
rent configuration” residence under the Wertheimer–Leeper
wire coding scheme or a home with an average historical mag-
netic field of 2-3 mG. The EPA analysts did not attempt to
classify EMFs as a “probable” or “possible” carcinogen, as
they did in the first draft (see MWN, M/J90 and N/D90). That
1990 draft was highly controversial and was sharply criti-
cized by EPA’s Science Advisory Board (SAB) (see MWN, J/
A91 and J/F92). The new report concludes that the Scandina-
vian epidemiological studies put to rest the idea, long put for-
ward by skeptics, that the EMF–childhood cancer link is due
to bias in the selection of controls. “There is a real association
that cannot be explained by improper epidemiologic meth-
odology,” EPA finds. Interestingly, the report also concludes
that, “In many respects, there is a more complete set of data
indicating a risk of breast cancer in male workers than for res-
idential childhood cancer, although the dimensions of the po-
tential hazard are still far from clear.” Dr. Robert McGaughy
of EPA’s Office of Health and Environmental Assessment in
Washington, who is in charge of writing the report, declined
to comment on its findings, other than to say that they are “in
flux.” He said that once the ongoing review is completed, a
revised draft will be sent to other federal agencies and, if there
are no delays, will be released to the public in mid-February.
After a comment period of at least 30 days, the report will be
forwarded to the SAB for further review. McGaughy said that
a new SAB panel will be assembled, pointing out that Dr.
Genevieve Matanoski, the chair of the original review panel,
has since become the chair of the entire SAB (see MWN,  J/F
91 and N/D93). In addition to the EPA staff, there are four ex-
ternal reviewers for the August 1994 draft: Drs. Dean Astu-
mian of the University of Chicago; John DiGiovanni of the
M.D. Anderson Cancer Research Center in Smithville, TX;
Kenneth McLeod of the State University of New York, Stony
Brook; and Richard Stevens of Battelle Pacific Northwest
Labs in Richland, WA.

««  »»

Does the EPA believe that EMFs increase the risk of child-
hood leukemia and does it favor a policy of prudent avoid-
ance? It depends on whom you ask. A controversy is brewing
in a Brooklyn, NY, neighborhood over the construction of an
elementary school next to a Metropolitan Transportation Au-

thority electrical substation. Betty Jean and Stanley Nelson are
leading the fight to change the school site and have fired off
letters to local and federal officials, including Vice President
Al Gore. The letter to Gore ended up on the desk of Conrad
Simon, director of the air and waste management division of
EPA Region II in New York City, who replied, in part: “The
EPA has reviewed the research in the potential health effects
of [EMFs] and found the results of the studies to be inconsis-
tent and sometimes even inherently contradictory. As such,
we are unable to conclude that magnetic fields from power
lines, substations and home and office appliances present a
health risk.” Some at EPA headquarters in Washington take a
different view. When asked to comment on Simon’s letter, Den-
nis O’Connor, a policy analyst at the Office of Radiation &
Indoor Air (ORIA), told us that, “EPA continues to believe
that there could be a risk posed by exposure to EMF,” and
that, “The Region II letter, while accurate, may have inad-
vertently underemphasized the scientific uncertainty that cur-
rently exists concerning this complex issue.”

««  »»

Dr. David Savitz’s epidemiological study of EMF-exposed
utility workers has been submitted to the American Journal
of Epidemiology, after being rejected by the New England
Journal of Medicine. Savitz and Dr. Dana Loomis, both of
the University of North Carolina (UNC), Chapel Hill, exam-
ined the mortality rates from leukemia and brain cancer among
139,000 men from five large electric utilities. Savitz, who
started work on the study in July 1987, declined to discuss his
results prior to their publication. Meanwhile, a paper describ-
ing the exposure assessment used for the study has been ac-
cepted by the Scandinavian Journal of Work, Environment and
Health. The lead author of this report is Dr. Hans Kromhout
of Wageningen Agricultural University in The Netherlands,
who was a visiting researcher at UNC.

««  »»

The U.S. Navy is set to begin building a housing develop-
ment for enlisted personnel on a 41-acre site that has four
San Diego Gas & Electric Co. (SDG&E) transmission lines
running along one side. Plans call for buildings to be placed
right up to the power line right-of-way (ROW), at the edge
of which magnetic fields reach 23 mG, according to measure-
ments taken by an SDG&E engineer. The survey, conducted
for the Navy in December 1992, found field strengths of 5.7
mG 100 feet from the ROW and 3.5 mG 150 feet away. Of
the 290 apartments planned, several dozen will be within 100
feet of the ROW; two children’s play areas will be right next
to it. The Navy is “putting these enlisted personnel and their
families in harm’s way,” said Dr. Edwin Chelsea, vice presi-
dent of the Eucalyptus Hills Landowners Association. In
response to questions from Chelsea’s group, the Naval Facili-
ties Engineering Command, which is in charge of the project,
consulted with researchers at the Navy’s Bureau of Medicine
and Surgery in Washington. The bureau responded in a Feb-
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Will the DOE Bioeffects Research Program Continue?
The future of DOE’s EMF biological effects research pro-

gram is again in doubt. Congress’ 1995 DOE appropriation,
signed by the President on August 26, provides $6 million
for the program in fiscal year 1995 but apparently leaves
standing a Senate requirement that the DOE phase out its
program by 1996 in favor of the RAPID program, which it
administers jointly with the NIEHS (see p.1). The program’s
fate now hangs on further interpretation from Congress.

The budget saga began early this year when the Presi-
dent proposed $10 million for the RAPID program and $6
million for the DOE (see MWN, J/F94). On June 14, the House
approved the President’s request without comment.

The Senate looked less favorably on the DOE program,
however (see MWN, M/A94). On June 30, the Senate cut
the House recommendation, decreasing RAPID’s funding
to $6 million. It also gave the DOE $6 million but added
the proviso that the program must be phased out in 1995.
As a guarantee, the Senate prohibited use of DOE’s 1995
money until a plan was in place to roll the DOE research
into the RAPID program, asking for the plan to be com-
pleted by January 31, 1995. The Senate’s language was une-
quivocal: “There is no point in having two overlapping and
independent programs.”

ruary 8, 1993, memo that there was “no compelling basis for
modifying the site plan.” Jeanne Light, a Navy public affairs
officer in San Diego, said that EMFs on the site are “well
below” ACGIH and IRPA guidelines. The landowners asso-
ciation is continuing to fight the project, however, and will
soon file a suit alleging that the Navy has not complied with
the National Environmental Policy Act (NEPA), Chelsea said.
His group objects to the project for many reasons—including
the impact on local schools and the density of the housing in
the semirural surroundings. The suit will charge that these is-
sues—and the EMF hazard—were not sufficiently addressed
by the Navy in its original environmental review, and it will
ask that a complete environmental impact statement (EIS) be
prepared. Previously, the group voiced its concerns to the
White House Council on Environmental Quality (CEQ),
which monitors NEPA compliance. After discussions with
navy planners, CEQ attorney Elisabeth Blaug responded that,
“The Navy’s decision not to prepare an EIS for the Eucalyp-
tus Hills housing project is appropriate.”

««  »»
When authors of the CIRRPC report contended that rising
electricity use in this century would have led to an epidemic of
childhood cancer if EMFs posed a cancer risk—a hypothesis
advanced by particle physicist Dr. David Jackson, among
others—many epidemiologists were openly skeptical (see
MWN, M/J92, J/A92, N/D92 and J/F93). Now, a team led by
Dr. Allen Kraut of the University of Manitoba in Winnipeg
has found an association between the rates of leukemia and
brain cancer in children and residential electricity consump-
tion across Canada. Writing in the May/June 1994 issue of

the Archives of Environmental Health (49, pp.156-159), Kraut
reported that the higher a province ranked in electricity con-
sumption, the higher were its rates of childhood leukemia
and brain cancer. The trend was statistically significant. Kraut
also observed a significant relationship between the increases
in all types of cancers and electricity use—although the inci-
dence of leukemia did not go up during the study period. He
told Microwave News that while “ecological” analyses like
his are not as powerful as other types of epidemiological stud-
ies, his results are another piece of the EMF puzzle. “This is
consistent with there being an [EMF] effect,” he said, point-
ing out that a major drawback, common to all ecological stud-
ies, is that individual exposures are unknown.

««  »»

While most utilities in the U.S. and Canada have an EMF pol-
icy and provide customers with information, few are taking
steps to mitigate EMFs from transmission and distribution
lines, according to a survey conducted for Toronto Hydro.
The survey was included in a report responding to a Toronto
City Council request for information about what mitigation
methods are available and what steps are being taken in other
North American cities. Of 39 utilities surveyed, all said that
they make EMF literature available to customers and 95%
offer household measurements on request. But, only 33% said
that they are currently reducing EMFs from their facilities or
are planning to do so in the future. “Utilities are not spending
appreciable amounts of money to make changes in their distri-
bution systems for the purpose of mitigating fields, except in
isolated instances,” concludes Technologies Available To Miti-
gate Magnetic Field Exposure due to Distribution Systems

A conference committee compromise, approved in Au-
gust, provided $8 million for the RAPID program—to be
matched with $8 million from industry—in addition to the
$6 million for DOE’s ongoing work. But it did not resolve
the differences between the House and the Senate on what
should now happen to the DOE program.

The DOE has support for continuing its own program.
“When we developed the strategic plan, our assumption
was that the DOE program would continue,” said Dr. Mi-
chael Marron, of the Office of Naval Research in Arlington,
VA, and a member of the RAPID program’s Interagency
Committee. Rick Loughery of the Edison Electric Institute
in Washington added, “We want the DOE program to go
on.”

“We are trying to get clarification of the congressional
intent to know how to move forward,” said DOE’s Marvin
Gunn. “We need both programs.” The NIEHS, the DOE and
other groups are hoping the matter will be clarified soon.
“We don’t want to independently interpret the law,” said
NIEHS’ Dan VanderMeer, adding that the NIEHS was “ab-
solutely not” trying to take over the DOE program. “We
want to work with DOE to generate the health effects data
to determine if there is a hazard from EMFs.”
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(April 1994). The report was prepared for Toronto Hydro by
EMF-RAD Consulting and Engineering Ltd. in Brampton,
Ontario (see MWN, N/D93). Most of the utilities—77%—
do provide advice on how to limit exposures. However, of 21
utilities that supplied copies of their EMF position statements,
less than 40% specifically recommend prudent avoidance.

««  »»

The town of East Greenwich, Rhode Island, and a group of
local home owners have lost a round in their fight to force Nar-
ragansett Electric Co. to bury a proposed 115 kV power line
that will run through the town. In a 3-0 vote on August 31,
the Energy Facility Siting Board approved the utility’s plan
to build above ground. Providence-based Narragansett intends
to run the new line on the western edge of the ROW, farthest
from any houses. The utility also agreed to move an existing
115 kV line from the eastern edge of the ROW to the same
site and to dismantle a 34.5 kV line on the same ROW. The
utility says that when the work is completed, magnetic fields
near the houses will be 98% lower than they are now. Charles
Moran, a spokesperson for Narragansett, said the utility was
trying to accommodate customers concerned about EMFs. Gov-
ernor Bruce Sundlun had presented this plan in a letter last year
as a “remedy” for East Greenwich residents who were unhappy
about his veto of a bill to bury all power lines over 69 kV in the
state (see MWN, J/A93 and J/F94). In 1990 the town had de-
clared a moratorium on all new power lines over 60 kV, but the
ban was later overturned (see MWN, N/D90). Adrienne South-
gate, general counsel for the board, told Microwave News that

the siting board’s decision was guided by prudent avoidance.
Magnetic field levels at the eastern edge of the ROW are pro-
jected to be 0.1 mG if the line is buried and 0.4 mG if it is
located close to the western edge. The board felt there was “no
meaningful distinction” between the two alternatives, South-
gate said. William Harsch, former chair of the state’s PUC,
who represented the town before the board, accused its mem-
bers of “bending every way they could to find in favor of the
company.” In an interview, Harsch explained that East Green-
wich believed burying the line would preserve scenic areas
and prevent the erosion of property values, in addition to min-
imizing health effects from EMFs. “But the board did not ade-
quately assess these issues,” he said, a point he expects the
town to raise in its appeal, filed September 30. Harsch said
that the health issue is still a concern because the board “was
ineffective in assessing questions of future loading of the line,”
which may increase EMFs. Linda Seiler, president of Rhode
Islanders for Safe Power (RISP), said the board had “denied
all the advantages of undergrounding” and predicted more lines
would ultimately be built along the ROW. A group of 17 home
owners, represented by David Bazar of Rappoport, Audette
& Bazar in East Providence, appealed the board’s decision on
September 30, based on loss of property value. Bazar said
that the case will be modeled after California “stigma suits,”
in which property bordering toxic waste dumps, even if uncon-
taminated, is considered “stigmatized.” Siding with Narragan-
sett, the Providence Journal–Bulletin ran a September 5 edi-
torial stating, “We suspect that aesthetic and property-value
considerations are really more at play here.”

EMF NEWS

Feychting–Ahlbom’s New Analysis of Adult Leukemia;
Breast Cancer and Incubator Studies Are Next

The September publication of Maria Feychting and Dr.
Anders Ahlbom’s paper on adult leukemia and residential
EMF exposures completes the first phase of their landmark
power line–cancer studies, which were made public two years
ago. A new analysis based on cumulative exposures adds
weight to earlier estimates that showed a weak EMF–adult
leukemia link. The companion childhood study, published last
year, showed a stronger association between EMF exposure
and leukemia.

The epidemiologists, from the Karolinska Institute in Stock-
holm, are now using their innovative exposure assessment tech-
nique to examine breast cancer in both women and men. In
an interview with Microwave News, Feychting said that they
expect to finish this effort by the end of 1995.

Writing in the September 1994 issue of Epidemiology (5,
pp.501-509), Feychting and Ahlbom cautioned that while the
adult study provides “some evidence for an association” be-
tween magnetic field exposure and leukemia, the number of
cases was small and the risk estimates were “unstable.” They
reported for the first time that adults with the highest cumu-
lative exposures to power line EMFs faced twice the risk of
developing acute or chronic myeloid leukemia (AML or CML)
compared to less-exposed adults, but the results are of only
borderline statistical significance. The new exposure index—

the sum of the estimates of magnetic fields in the homes of
leukemia victims during the 15 years prior to diagnosis—
differs from the estimates used in their 1992 report. Those
results, which are also in the Epidemiology paper, show that
adults exposed to 2 mG or more in the year closest to diagno-
sis were 70% more likely to develop AML or CML than those
exposed to less than 1 mG (see MWN, S/O92).

One anomalous and as-yet-unexplained finding is why resi-
dents of single-family houses, particularly children, seem to
be at a greater risk for leukemia than similarly exposed resi-
dents of apartment houses. At the June meeting of the Bioelec-
tromagnetics Society in Copenhagen, Denmark, Feychting not-
ed that power lines are not the only important source of mag-
netic fields in multiple-unit dwellings. Reinforcing this point,
Dr. Lars-Erik Paulsson of the Swedish Radiation Protection
Institute (SSI), also in Stockholm, said that measurements he
had taken at the front doors of apartment houses—where spot
measurements are often done—do not reflect the magnetic
field exposures inside the apartments.

Feychting and Ahlbom did not distinguish between single-
family houses and apartments in their Epidemiology paper.
Dr. Nancy Wertheimer of Boulder, CO, told Microwave News
that she wishes they had. In the original 1992 report, Wertheim-
er said, Feychting and Ahlbom “got their strongest odds ra-
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tios for adults in the sample where exposure was most reli-
ably assessed, that is, in single-family homes.” In a 1982 study,
Wertheimer and Ed Leeper found a relationship between ex-
posure to power lines EMFs—entailing median exposures of
2.5 mG—and some types of adult cancer (see MWN, J/F83).
Feychting explained that they had to limit the number of tables
in the paper—omitting this and other analyses.

For their breast cancer study, Feychting said they will in-
clude only women living in single-family houses. As in the
adult residential study, the women will have lived within the
power line corridor in the year closest to diagnosis. The re-
searchers will draw on the same database and apply the same
techniques used in their earlier studies. But, because female
breast cancer is more common than leukemia, they expect to
have approximately 800-900 women—nearly three times the
number of cases they had in the adult study. Twelve cases of
male breast cancer, regardless of the type of housing, will also
be included.

Much is riding on the outcome of the breast cancer study.
Jaak Noü, technical director of the National Electrical Safety
Board in Stockholm, has commented that if a link between
EMFs and breast cancer is documented, the government will
be more likely to set exposure limits (see MWN, M/J94).

Feychting and Ahlbom are also planning to study the risks
to premature infants from EMFs in incubators. This effort
was prompted by high readings found by Dr. Gert Anger of
SSI. He measured magnetic field levels of up to 48 mG. Higher
levels were found by Dr. Charles Polk of the University of
Rhode Island, Kingston (see MWN, M/A94).

Feychting said this case–control study will include about
700 children with leukemia born between 1973 and 1989.
Information on whether the children had been in incubators—
as well as health factors that might confound an EMF–leuke-
mia link—will be drawn from medical records, she said.

fact cannot act as a bar to allowance of claims for occupa-
tional disease” (see excerpt, p.14).

Pilisuk’s attorney, Michael Withey of the Seattle firm of
Schroeter, Goldmark & Bender, filed an appeal of the board’s
decision on September 14. A trial date has been scheduled
for April 12, 1995. Mark Warnquist of LeBoeuf, Lamb, Greene
& MacRae in Denver is representing Seattle City Light with
city attorneys. Betty Ngan, an assistant city attorney for Se-
attle, said that she expects the April trial will be the last step
in the saga: “I don’t see any legal issues that can be appealed.”

Judge: EMFs Inseparable from Power Lines
Power lines and the EMFs they generate are inseparable,

according to a New Jersey Superior Court ruling in John Al-
toonian’s cancer lawsuit against Atlantic Electric Co. The
Pleasantville, NJ, utility had asked the court to separate the
two when considering Altoonian’s charge that an electrical
cable and its EMFs were trespassing—one of several counts
in his lawsuit. Atlantic Electric then asked the court to dis-
miss the EMF trespass charge.

“The court is not convinced, however, that such a separa-
tion of the electrical lines and the EMF is warranted....[E]xpert
reports suggest that the EMFs associated with electricity [are]
inextricably linked to the electrical flow in a way that differs
from airborne pollution or other types of activity by-prod-
ucts,” Judge Joseph Visalli wrote in his decision.

Altoonian claims that EMFs caused his chronic myeloge-
nous leukemia (CML), diagnosed in October 1990 (see MWN,
N/D93 and M/A94). Altoonian’s deck and backyard are above
an underground 69 kV power line operated by Atlantic Electric.

The trial date, January 23, 1995, is expected to be post-
poned because discovery has not been completed, explained
Altoonian’s lawyer, William Wolf of Bathgate, Wegener, Du-
gan & Wolf in Lakewood. Gerald Corcoran, whose Pleasant-
ville law firm, Megargee, Youngblood, Franklin & Corcoran,
represents Atlantic Electric, did not respond to telephone calls.

Glazer v. FP&L Trial Date Set
The trial of another CML–EMF claim—Leonard Glazer

v. Florida Power & Light Co. (FP&L)—is scheduled to be-
gin in Dade County Circuit Court, FL, on June 5, 1995. Glazer
believes that the leukemia that killed his wife, Elsa, and now
threatens his own life, was caused by the utility’s power lines
outside his bedroom (see MWN, J/F94). He contends that
FP&L, based in West Palm Beach, should have warned them
of the potential EMF dangers.

Glazer’s attorney, Lawrence Marraffino of Boca Raton,
FL, said that he is just beginning to review 140 boxes of ma-
terial provided by FP&L during discovery. A delay of the tri-
al is unlikely. Circuit Court Judge Maria Korvick has ordered
that there will be no continuance, said Marraffino: “That in-
dicates that the judge recognizes the uniqueness of the case.”

“We’re in the early stages of discovery,” confirmed FP&L’s
attorney, Alvin Davis of Steel, Hector & Davis in Miami, but
he referred all other questions to the utility. Stacey Shaw, a
spokesperson for FP&L, said that while “we are very sympa-
thetic...FP&L does not believe that EMFs are responsible for
their illnesses.”

Rulings Set the Stage for
Three EMF–Leukemia Trials

Pilisuk Decision Upheld
With one dissenting opinion, Washington state’s three-mem-

ber Board of Industrial Insurance Appeals has agreed with
Industrial Appeals Judge Linda Williams’s decision to reject
the long-running pension claim brought by the widow of utility
worker Robert Pilisuk (see MWN, M/A91, M/J92, J/F94 and
M/J94). Mimi Handlin Pilisuk contends that on-the-job EMF
exposures were responsible for the death of her husband from
acute lymphocytic leukemia. The board’s September 6 deci-
sion stated that Williams’s April 14, 1994, proposed order
was “supported by a preponderance of the evidence, and is
correct as a matter of law.”

However, dissenting board member Frank Fennerty Jr. ar-
gued that Pilisuk’s exposure “more likely than not” was re-
sponsible for his leukemia. “The claimant is not required to
disprove all speculative causes of the leukemia, or to estab-
lish how the heavy exposure to EMFs results in leukemia.
The fact is medical science still cannot explain the biological
mechanism by which asbestos causes mesothelioma, but that
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National EMF Program Under Way  (continued from p.1)

VanderMeer. Six different labs will receive $5.5 million for
such research, which has become highly controversial amid
reports of failures to replicate some of the landmark experi-
ments of Drs. Reba Goodman of Columbia University and
Ann Henderson of Hunter College, both in New York City
(see MWN, J/A94). Dr. Jeffrey Saffer of Battelle Pacific North-
west Labs in Richland, WA, whose attempts at replication
have failed—and who has become one of Goodman and Hen-
derson’s sharpest critics—received one of the largest NIEHS
grants for additional gene expression studies.

Ever since the Energy Policy Act of 1992 became law in
October 1992 (see MWN, N/D92), the $65 million health re-
search and communications program, also known as the
NERP, has been mired in delays, bureaucratic infighting and
allegations of bias in evaluating the proposals.

The DOE and the NIEHS, which are charged with jointly
running the RAPID program, have missed all the deadlines

specified under the law (see box below).
Some of the delays were due to rivalries between the DOE

and the NIEHS—especially over funding. All RAPID appro-
priations are given to the DOE, which then passes some of
the money to the NIEHS. While the tensions have been kept
below the surface for the most part, they emerged publicly on
September 21, days before the grants were to be announced.
In a widely circulated letter, VanderMeer said that he was “dis-
tressed and outraged” that the DOE was not going to make
funds available before October 1, thereby forcing the NIEHS
to pay for $850,000 in program expenses out of its own bud-
get and further delaying distribution of research awards. Van-
derMeer suggested that, “Responsible officials in the DOE
do not support the NIEHS participation in the EMF program.”

On receiving VanderMeer’s letter, senior DOE officials
scurried to correct an NIEHS–DOE interagency agreement
and to supply the money. The following day, the NIEHS re-
ceived $6.25 million from the DOE and VanderMeer sent out
a second letter saying that the snafu had been resolved. What
one close observer called a “crisis in faith” had passed. Marvin
Gunn, who is responsible for the RAPID program at the DOE,
told Microwave News, “I hope we can now move forward.
We want to get this done right.”

One of the most contentious issues has been the peer re-
view of the proposals competing for research grants, which is
handled by the National Institutes of Health (NIH) for the
NIEHS. Critics charge that few members of the review com-
mittee have published in the field of EMF health effects, and
of those, the majority are engineers or physicists, rather than
biologists, or have ties to the utility industry. (The members
of the peer-review committee are listed on p.7.)

“It is not peer review,” Dr. Ross Adey of the VA Hospital
in Loma Linda, CA, told Microwave News. “The review is
being done by individuals who are asked to give their opinions
on subjects beyond their professional competence.” Battelle’s
Dr. Richard Lovely echoed Adey’s concerns. “I don’t see the
expertise on the committee to deal with cutting-edge EMF
issues,” he said.

NIH’s Dr. Paul Strudler, who assembled the peer-review
panel, defended his selections. “I am very comfortable with
the quality of the panel,” he said in an interview. “I compose
a study section to review the science—I don’t do body counts.”
In an April 22, 1994, letter, Dr. Asher Hyatt of NIH’s Divi-
sion of Research Grants (DRG) assured Shirley Linde, the
chair of the National EMF Advisory Committee, that the DRG
management and the NIEHS senior staff “are very comfort-
able” with Strudler’s choices. Linde had voiced concern about
the makeup of the panel. Dr. Anthony Demsey, Hyatt’s supe-
rior, told Microwave News that he is “satisfied” with the pro-
cess. “Unless someone can tell me why it is broken, we will
continue to do it as we are doing it now.”

Four of those receiving grants—Luben, McLeod, Reiter
and Saffer—will serve on the NIH committee for peer review
of EMF proposals submitted under the existing NIH program
announcement, scheduled for November 3-4. Three recipi-
ents—Luben, Reiter and Williams—are members of the Na-
tional Academy of Sciences’ EMF panel (see MWN, M/J93).

GAO Criticizes RAPID Delays
The DOE and the NIEHS have missed key deadlines

for the $65 million RAPID program, the General Ac-
counting Office (GAO) charges in a new report, “thus re-
ducing the amount of information that can be obtained
and reported to the Congress by March 31, 1997.” This
is the date set for submission of the program’s findings.

In formal responses appended to the GAO report, the
DOE and the NIEHS each pointed out that the NIEHS
issued the first requests for applications for research
grants in the fall of 1993 and that faster action was im-
possible, given the timing of congressional funding.

“It was a no-win situation,” NIEHS’ Dan VanderMeer
told Microwave News, since funding decisions for 1993
had already been made when the law was passed. “Con-
gress didn’t appropriate any money [for the new EMF
program] for over a year,” he explained.

VanderMeer also said that the original request for a
GAO investigation, by Rep. George Miller (D-CA), chair-
man of the House Committee on Natural Resources, did
not address the RAPID program. Indeed, Miller’s March
1993 letter asked only about the extent to which the pub-
lic is exposed to EMFs from federally owned power lines.
The response to this question fills a small part of the fi-
nal report, with the GAO concluding that less than 1%
of the population lives near enough to federal power lines
to be exposed to their fields.

After considering Miller’s request, the GAO suggested
a broader investigation, including an examination of fed-
eral research efforts. Miller’s staff agreed. “It is not un-
usual for GAO to take a narrow request and propose wid-
ening it,” a congressional aide explained.

Copies of Electromagnetic Fields: Federal Efforts To
Determine Health Effects Are Behind Schedule, June
1994, are available from: GAO, PO Box 6015, Gaithers-
burg, MD 20884, (202) 512-6000, Fax: (301) 258-4066.
Single copies are free.
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RAPID EMF Research Grants
      Name/Institution  Type* Project

NIEHS

RfA§2118

RfA§2118

EPA

RfA§2118

RfA§2118

EPA

NIEHS

NIEHS

RfA§2118

RfA§2118

EPA

RfA§2118

RfA§2118

RfA§2118

RfA§2118

RfA§2118

RfA§2118

RfA§2118

RfA§2118

EPA

Dr. Dean Astumian
University of Chicago

Dr. Elizabeth Balcer-Kubiczek
University of Maryland, Baltimore

Dr. David Binninger
Florida Atlantic University, Boca Raton

Dr. Craig Byus
University of California, Riverside

Dr. Charles Graham
Midwest Research Institute, Kansas City, MO

Dr. Sek Wen Hui
Roswell Park Cancer Institute, Buffalo, NY

Dr. Henry Lai
University of Washington, Seattle

Dr. Robert Liburdy
University of California, Berkeley

Dr. Richard Luben
University of California, Riverside

Dr. Rosemonde Mandeville
University of Quebec, Laval, Canada

Dr. David McCormick
IIT Research Institute, Chicago

Dr. Kenneth McLeod
State University of New York, Stony Brook

Dr. Richard Miller
Columbia University, New York City

Dr. Steven Miller
SRI International, Menlo Park, CA

Dr. Richard Nuccitelli
University of California, Davis

Dr. Russel Reiter
University of Texas, San Antonio

Dr. Clifford Rinehart
University of North Carolina, Chapel Hill

Dr. Jeffrey Saffer
Battelle Pacific NW Labs, Richland, WA

Dr. Jerry Williams
Johns Hopkins Oncology Center, Baltimore

Dr. Gayle Woloschak
Argonne National Lab, Argonne, IL

Dr. Steven Yellon
Loma Linda University, Loma Linda, CA

Interactions between low-frequency,  AC electric fields and yeast
membrane proteins.

Effects of 60 Hz EMFs on the expression of genes associated with
cancer in human cell lines, HL-60 and MCF-7.

Molecular basis for the effects of 60 Hz EMFs on gene expression
(transcription) in yeast.

Animal cancer studies using a mouse skin model on copromotion
by 60 Hz EMFs with the initiator DMBA and the promoter TPA.

Human studies on the effects of nighttime EMF exposures on
melatonin, other hormones and the immune system.

Role of 60 Hz EMFs on gene expression, cancer promotion and
signal transduction.

Effects of ELF magnetic fields on neurological function and
behavior in rats with emphasis on cholinergic activity.

Role of various AC/DC field combinations in calcium signaling and
cell proliferation and viability—a test of the Lednev hypothesis.

Biochemical mechanisms of 60 Hz magnetic field effects in signal
transduction and on membrane receptors in mammalian cells.

Copromoting effects of 60 Hz, CW magnetic fields and subthreshold
doses of ENU on brain tumors in rats; search for dose–response.

Influence of EMFs on the proliferation of human breast epithelial
cells and on the expression of cancer-associated genes.

Role of frequency, intensity and duration of ELF electric field
exposures and cell characteristics on the modulation of cell behavior.

Effects of 60 Hz EMFs on the expression of oncogenes in cancer
initiation and promotion in human and mouse cells.

Effects of 60 Hz EMFs on signal transduction in vitro and possible
effects on reactive oxygen intermediates in tumor promotion.

Changes in expression of proteins associated with differentiation
of human skin cells resulting from 60 Hz EMF exposures.

Impact of sinusoidal magnetic fields on melatonin levels in vivo;
search for critical exposure parameters and for role of pineal gland.

Effects of 60 Hz EMFs on expression of oncogenes, transcription
factors and enzymes related to malignant transformation in cells.

Gene expression studies on the role of various ELF fields in
copromoting neoplastic transformation of JB-6 cells.

Cellular studies on the effects of EMFs on myc oncogenes, growth
enzymes (ODC) and carcinogenic and cocarcinogenic processes.

Identification of EMF-induced genes, the kinetics of their response
and the mechanism of the modulation of gene expression.

Effects of EMFs on melatonin production and on reproductive
development in the Djungarian hamster.

Award

A special NIH panel, convened by Dr. Paul Strudler, met May 4-7 in Portland, OR, to evaluate proposals for research on cellular and in vivo effects of EMFs
under the RAPID program. Requests for applications were first distributed in November 1993 at DOE’s annual review (see MWN, N/D93). The members of
the panel were: Drs. Joseph Roti Roti (chairman), Washington University School of Medicine, St. Louis, MO; Stuart Calderwood, Harvard Medical School,
Boston, MA; Joseph Coggin, University of South Alabama College of Medicine, Mobile; Deborah Cory-Slechta, University of Rochester School of Medicine,
Rochester, NY; Eugene Gerner, University of Arizona Health Sciences Center, Tucson; Nigel Greig, National Institute for Aging, National Institutes of Health,
Bethesda, MD; Kenneth McLeod, State University of New York School of Medicine, Stony Brook; Martin Misakian, National Institute of Standards and Technol-
ogy, Gaithersburg, MD; John Moulder, Medical College of Wisconsin, Milwaukee; Rodney Nairn, M.D. Anderson Cancer Center, University of Texas, Smithville;
Leslie Redpath, University of California College of Medicine, Irvine; Robert Sack, Oregon Health Sciences University, Portland; Fred Stormshak, Oregon State
University, Corvallis; Maria Stuchly, University of Victoria, Victoria, BC, Canada; Peter Valberg, Gradient Corp., Cambridge, MA; Lynn Wiley, Institute of
Toxicology and Environmental Health, University of California, Davis.

*All research projects listed here are funded with monies from the RAPID program. Those marked “RfA§2118” were funded in response to the RAPID requests for
applications (RfAs) issued in November 1993; those marked “EPA” were initiated with funds from EPA that were transferred to NIEHS (see MWN, J/F93); those
marked “NIEHS” were in response to NIH’s long-standing program announcements (see MWN, M/J91).

$434,000 (4 yr)

$702,203 (3 yr)

$379,838 (3 yr)

$441,408 (2 yr)

 $1,289,662 (4 yr)

$667,940 (4 yr)

$732,411 (4 yr)

$833,279 (3 yr)

$839,073 (4 yr)

$353,292 (3 yr)

$1,233,548 (4 yr)

$350,967 (2 yr)

$778,129 (4 yr)

$826,756 (4 yr)

$921,336 (4 yr)

$801,472 (4 yr)

$666,381 (3 yr)

$1,161,070 (3 yr)

$1,444,601 (4 yr)

$467,086 (3 yr)

$156,745 (1 yr)
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« Cellular Phone Notes »

Dr. Om Gandhi has notified the FCC that he made a  number
of errors in his much-publicized study on the amount of en-
ergy deposited in the brain from the use of hand-held cellular
phones (see MWN, J/F94). In an August 19, 1994, letter to
Thomas Stanley, the FCC’s chief engineer in Washington,
Gandhi said that the SARs he released last year were too low
by a factor of 1.08 to 2.47 for the ten phones tested. The peak
SARs are now “on the order of 0.26 to 0.69 W/Kg,” he wrote.
Gandhi, who is the chairman of the department of electrical
engineering at the University of Utah, Salt Lake City, explained
that he had made separate errors in his numerical calcula-
tions and in his experimental measurements. In a paper sub-
mitted to IEEE Microwave and Guided Wave Letters last year,
Gandhi had reported “excellent agreement” between the two
techniques. After making the necessary corrections, Gandhi
once again found that the two yielded peak SARs that were
“in general agreement.” In a telephone interview, Gandhi
pointed out that “agreement” is a relative term: “We don’t
expect to do better than a factor of two or three.” He added
that his experimental techniques are less detailed and precise
than his computer model. In contrast to the media blitz that
followed the release of the results Gandhi has now retracted,
the industry has been relatively silent about these revelations.
Interestingly, however, Gandhi’s letter to the FCC first sur-
faced when the Cellular Telecommunications Industry Asso-
ciation gave it to CNN correspondent Steve Young, who re-
ported it on the August 29 edition of Moneyline. Gandhi told
Microwave News that he had first discovered the errors last
January. When asked why he had waited so long to acknowl-
edge them, he said that he was under no obligation to do so and,
in any case, “The phones were still within the ANSI guide-
lines.” At last June’s Workshop on the Safety of Mobile Com-
munications, held in Copenhagen, Denmark, Gandhi pre-
sented data showing higher SARs—up to 2.27 W/Kg, which
exceeds the 1.6 W/Kg standard specified by ANSI/IEEE—
than those reported last year (see MWN, J/A94). The highest
SAR, he said, was not obtained with a cellular phone, but with
an experimental antenna. “The smaller the antenna, the higher
the SARs,” Gandhi explained in September, adding that, “An-
tenna design is an important aspect of mobile communica-
tions and it ought to be done carefully because there can be
substantial coupling to the head. It is possible to exceed the
guidelines.” He concluded by saying that, “We need more re-
search.” A paper detailing Gandhi’s corrected data has been ac-
cepted by Radio Science. Meanwhile, he is updating the pa-
per submitted to IEEE Microwave and Guided Wave Letters.

««  »»

Members of 16 research groups from all over the world will
meet in Rome, Italy, November 18-19 to discuss computer
models of energy absorption from hand-held cellular phones.
“We will compare the techniques and assess to what extent
they are applicable to modeling the absorption caused by the
use of cellular phones,” said Dr. Niels Kuster of the Swiss
Federal Institute of Technology in Zurich, who is helping to

organize the workshop. It is being held under the auspices of
Working Group 3 on Numerical Computations of COST
244, the European Community’s project on the biomedical
aspects of EMFs.

««  »»

The General Accounting Office (GAO) report on cellular
phone safety, requested almost two years ago by Rep. Ed Mar-
key (D-MA), should be out in November, according to a GAO
source. It will go to the House Energy and Commerce Commit-
tee’s telecommunications and finance subcommittee, chaired
by Markey, which will have up to 30 days to review the report.
The investigation has covered both government and private
sector research on the health effects of low-level RF radia-
tion, along with federal regulatory actions. The GAO, the in-
vestigative arm of Congress, had previously predicted that
the report would be completed last spring (see MWN, S/O93).

««  »»

Should cellular phones be tested for compliance with health
standards? As we reported in our last issue, the FCC recently
adopted rules that essentially require all PCS phones to be
tested if their power outputs are 100 mW or more. Since hand-
held cellular phones in the U.S. have power outputs of up to
600 mW, it seems likely that the commission will require them
to be tested too. The FCC is still weighing its options and
could decide to adopt the 1992 ANSI/IEEE guidelines, which
exempt phones from testing if power output is less than ap-
proximately 700 mW and if a 2.5 cm distance is “maintained”
between the user and the “radiating structure.” Cellular phones
are held right against the head, however, and there is no sepa-
ration between the phone and the user’s hand. Ericsson GE
Mobile Communications Inc., a major manufacturer of cel-
lular phones based in Research Triangle Park, NC, asked the
IEEE Standards Coordinating Committee 28 (SCC28), which
approved the 1992 standard, for clarification on how to inter-
pret the exclusion clause. In a June 22 letter, Drs. Eleanor
Adair and Om Gandhi, cochairs of SCC28 subcommittee 4
on safety levels, replied that they “did not intend to exempt
from the exclusion clause hand-held devices where the radi-
ating structure may be within 2.5 cm of the head some of the
time.” Rather, they wrote, the subcommittee had wanted to
ensure the testing of devices “worn on the body.” This opinion,
Adair and Gandhi wrote, was approved by the subcommittee’s
Interpretations Working Group, whose members are Moto-
rola’s Quirino Balzano, FDA’s Howard Bassen, GE’s John
Bergeron, Raytheon’s John Osepchuk, AT&T Bell Labs’ Ron
Petersen, the VA’s Carl Sutton, and consultants Jules Cohen,
Bill Guy and Richard Tell, as well as Adair and Gandhi. At
least two of the group, Balzano and Bassen, did not agree with
the majority view. As Balzano told Microwave News, “It is
my opinion that hand-held cellular phones should be tested
and should not be excluded because you maintain them close
to the head.” In separate interviews, Petersen and Gandhi said
that while they continue to support the new interpretation, they
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both feel that the matter is moot because the FCC will not go
along. “AT&T is not counting on the low-power exclusion. It’s
inevitable that we will have to test the phones,” Petersen said.
Gandhi agreed: “When the dust settles, it is very likely that
the FCC will require testing.” Ericsson is still hopeful, how-
ever. In a September 12 letter to the FCC, its attorney, David
Jatlow of Young & Jatlow in Washington, asked the commis-
sion to adopt a rule that provides a categorical exclusion for
low-power hand-held cellular phones from SAR testing.

««  »»

Electromagnetic interference (EMI) to critical medical de-
vices from wireless technology continues to attract attention—
this time from Congress. As we went to press, the House Gov-
ernment Operations Committee’s subcommittee on informa-
tion, justice, transportation and agriculture, chaired by Rep.
Gary Condit (D-CA), had called a hearing for October 5.
Those scheduled to testify included representatives from the
FCC, Southwestern Bell Mobile Systems and Medtronic Inc.
Recent reports of EMI to such devices as wheelchairs, pace-
makers and critical hospital equipment prompted the hear-
ings (see MWN, J/A93, N/D93 and J/A94). “We want to raise
the issue and put some pressure on,” said a congressional aide,
“but we don’t want to create an environment of hysteria.”

««  »»

EMI from a mobile phone may have caused the crash of a
Royal Air Force (RAF) Chinook helicopter in Scotland in
early June, killing 25 top military intelligence officers and the
four-person crew, according to the U.K. newspaper Sunday
Express. “Aviation experts examining the wreckage have ruled
out mechanical fault or pilot error,” the paper reported in its
July 31 edition. “Now they think a call to a mobile phone on
the helicopter may have fatally distorted vital radio navigat-
ing signals.” Though the deaths of the military officials repre-
sented a devastating blow to the intelligence services that are

involved in the fight against the Irish Republican Army, the
RAF announced immediately following the incident that there
was no evidence of a terrorist attack. The Express outlined
the following scenario: The helicopter, coming from North-
ern Ireland, was approaching the coast of Scotland in bad
weather with the automatic pilot engaged and was relying on
a Tacan UHF radio navigation system; a call came in to a
phone carried by one of the officers; since the phone and the
Tacan receiver use similar frequencies, the navigation sys-
tem was disrupted when the officer answered the call; off
course, the helicopter crashed into a hillside on the rugged
coast. The paper quoted an RAF spokesperson as saying that
“the RAF is very keen on the use of mobile phones” and that
the officers would have been carrying them. But the spokes-
person also said that the RAF prohibits the use of mobile
phones in flight. The use of cellular phones and all types of
mobile radios is prohibited on commercial airline flights in the
U.K. and elsewhere. Jack Satterfield, a spokesperson for
Boeing Co.’s helicopter division in Philadelphia, manufac-
turer of the Chinook, told Microwave News, “We do not know
why it crashed.” He added that the mobile phone scenario
amounts to nothing more than “speculation.” “It’s interesting
speculation, I’ll admit,” he said, but he emphasized that the
only thing known for certain is that “it was raining and the
visibility was very poor.” The RAF, which is leading the crash
investigation, has not said yet whether the pilot was even us-
ing instrument navigation, Satterfield pointed out. A final re-
port on the crash will take many months. The helicopter car-
ried the RAF designation HC-MkII Chinook. It had been com-
pletely rebuilt and upgraded at a Boeing factory and was de-
livered to the RAF just a few months before the accident.
Two U.S. Army combat helicopters, the Apache and the Black
Hawk, have reportedly suffered severe EMI—resulting in fa-
tal accidents—when exposed to radiation from radars, com-
munications equipment and other sources (see MWN, N/D
87, S/O88, N/D88 and S/O91).

The Scientific Advisory Group (SAG) on Cellular Tele-
phone Research, charged by the Cellular Telecommunications
Industry Association (CTIA) to develop a $15-25 million pro-
gram on the potential health effects of radiation from cellular
phones, has published its research agenda.

Actual requests for proposals (RFPs) have not yet been is-
sued, however, except those for genotoxicity studies, which
were released in December 1993. Dr. George Carlo, chair-
man of the SAG, said he expects that projects in genotoxicity
and other areas will be under way—“with checks signed”—
by the end of the year. To date, the SAG has spent $2 million.

In a review of the existing data, included as part of the re-
search agenda, the SAG concludes that “basic information in
all areas” is still needed: “Existing scientific literature encom-
passing toxicology, epidemiology and other data integral to
health risk assessment, while providing useful information, is

inadequate for drawing either the conclusion that wireless com-
munication instruments present a public health threat or that
they do not.”

This marks a departure from the industry’s stance as it
launched the research program in January 1993, when media
reports about a cellular phone–brain tumor lawsuit put the
health issue in the spotlight. (A fifth suit has now been filed;
see p.10.) CTIA President Thomas Wheeler said at the time
that the program would “revalidate the findings of existing
studies, which have found that the radiowaves from cellular
phones are safe” (see MWN, J/F93 and J/A93). Asked about
the SAG statement, CTIA’s Ron Nessen said that the evolv-
ing views should help demonstrate that “the scientific program
is working as it is supposed to.”

Overall, the newly completed research plan “is in keep-
ing with what we suggested 18 months ago,” said Dr. Mays

Cellular Phone Industry Research Group Sees Need for
“Basic Information in All Areas”; Proposals Under Review
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calls for five “concept papers” on topics such as how to ex-
trapolate animal and cellular studies to humans and how to
assess exposures for epidemiological studies.

The actual types of research the SAG will fund fall into
four general areas: dosimetry; genotoxicity; lifetime animal
exposures; and epidemiology. Depending on the outcome of
this work, “there may be a need to conduct in vitro or in vivo
mechanistic and methodology studies,” the plan states. The
description of the research fills just eight pages, however, and
does not identify past studies that should be followed up or
replicated. “The plan does not address replication of existing
studies head on,” Swicord said. This is understandable, he add-
ed, since none of the relevant research involves exposures at
cellular phone frequencies, but this omission is, nonetheless,
“somewhat of a disappointment to us.”

Carlo explained that his next set of RFPs—due in Novem-
ber—will cover several of the concept papers and will in-
clude a request for investigator-initiated proposals in response
to the full research agenda. More detailed, project-specific
RFPs will be issued next spring, Carlo said. These may de-
scribe past work that merits attention but will go further, re-
quiring, for example, the incorporation of exposure methods
that are currently being developed as part of the SAG program.

No proposals have yet gone through the formal review proc-
ess and received funding. The SAG—consisting of Carlo,
Dr. Bill Guy, emeritus of the University of Washington, Se-
attle, and Dr. Ian Munro of CanTox in Mississauga, Ontario,
Canada—has spent $2 million developing the research agen-
da, conferring with more than 100 scientists and holding three
symposia, Carlo said. The SAG has made laboratory site vis-
its and completed a thorough review of the literature, he added.
About 40 researchers have been paid as consultants, Carlo
estimated, allowing preliminary work to be done that will form
the underpinnings of the program.

CTIA, based in Washington, has committed $15-25 mil-
lion to the effort. But Nessen told Microwave News in Sep-
tember that, “It’s probably going to take more than $25 mil-
lion. The industry has said it will spend whatever it takes.”

Noting that CTIA was pleased with the work done so far,
Nessen said Carlo has performed “a balancing act” between
going too fast and too slow. “We’d like the program to move
faster, but then we would run the risk of having people say
that we’re trying to rush out some quick results,” Nessen said.

Some delays have been caused by the SAG’s requirement
that all its researchers follow good laboratory practices (GLPs)
or good epidemiology practices, Carlo said. These are standards
accepted by the federal government. “Most of the people who
have submitted proposals have not been up to GLPs,” he said.

The SAG announced last December that it had commis-
sioned dosimetry studies from Dr. C.K. Chou of City of Hope
National Medical Center in Duarte, CA, and from Dr. Om Gandhi
of the University of Utah, Salt Lake City, along with an epi-
demiological study from Dr. Kenneth Rothman of Epidemi-
ology Resources in Newton Lower Falls, MA (see MWN, J/F94).

The GLP requirement, among other things, has delayed
funding of formal research proposals from Gandhi and Chou,
Carlo said. Gandhi told Microwave News, however, that, “I

Swicord, chief of the radiation biology branch of the Food
and Drug Administration’s (FDA) Center for Devices and Ra-
diological Health in Rockville, MD. The FDA—initially asked
by CTIA to run the industry’s health research program but
later dropped—has consistently maintained that the available
data are inadequate for assessing whether cellular phones pose
a hazard. “There is not enough evidence to know for sure,
either way,” the FDA concluded in a February 1993 statement.

Several guiding principles are articulated in the research
plan. For example, appropriate exposure methodology will
be given top priority, and animal studies will be given more
weight than cellular research. In addition, the research plan

New Cellular Phone
Brain Tumor Suit Filed

A new lawsuit filed in federal court in Tampa, FL, al-
leges that radiation from a hand-held cellular phone caused
or aggravated the brain tumor that killed William Hartwig.
Attorneys involved in this litigation say additional suits
are likely soon.

The suit by Hartwig’s widow against Nokia Corp. of
Finland, and others, charges that the defendants should
have warned that the device exposed users to “dangerous,
hazardous and excessive microwave radiation.” Filed Sep-
tember 6 in U.S. District Court in Tampa, the complaint
also states that the phone should have been equipped with
a shielding device and that it did not meet existing micro-
wave radiation exposure standards. The defendants named
in the suit include Nokia’s U.S. subsidiary, Nokia Mobile
Phones Inc. of Largo, FL, and a U.K. company, Techno-
phone, which is owned by Nokia. The phone Hartwig used
carried the Technophone name.

This is the fifth brain tumor suit filed against a cellular
phone manufacturer—and the second filed by John Lloyd
Jr., an attorney in St. Petersburg, FL. Lloyd also represents
David Reynard, who charges that radiation from an NEC
hand-held cellular phone caused his wife’s death from a
brain tumor. Publicity about the Reynard suit rocked the
cellular phone industry in early 1993 (see MWN, M/J92
and J/F93). The other cases, filed after Reynard’s, are a
claim brought by a Motorola engineer, Robert Kane, who
alleges that his cancer resulted from the testing of a pro-
totype cellular phone antenna, and two claims that were
begun as part of a class action and then refiled as separate
personal injury cases (see MWN, J/A93, J/F94 and J/A94).

“William Hartwig used his phone right up until the day
he died,” Lloyd said, arguing that exposure to radiation
from the phone hastened his death, even if it did not cause
the initial formation of the tumor. Hartwig died in Sep-
tember 1992, at the age of 48, three months after he was
diagnosed with an astrocytoma. For several years prior
to that, he had been suffering from symptoms that could
have been related to a brain tumor, Lloyd told Microwave
News, but he had been diagnosed otherwise.

A Nokia spokesperson declined to comment on the case.
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do not know whether to be optimistic about receiving fund-
ing from the SAG.” He added that he has “no problem with
GLPs.” Chou was traveling and could not be reached for com-
ment. Carlo said that the SAG has asked Chou to develop a
head-only RF exposure system for animal studies. Gandhi
has been asked to “work out the bugs” in his human dosim-
etry model, Carlo said (see p.8).

Rothman’s work accounts for as much as $400,000 of the
SAG’s expenditures to date, according to Carlo. Rothman told
Microwave News that he has collected billing data from cel-
lular service providers covering several million users. He is
now conducting “validation studies” to assess the usefulness
of these data as a measure of actual exposure to cellular phone
radiation. Rothman said he also expects to conduct a full-
scale study and has been told that the SAG will fund it. Carlo
noted that the protocol for such work must still go through
the SAG’s review process.

Seventeen proposals have been received in response to
last year’s RFPs for genotoxicity studies, and these applica-
tions are among those now being reviewed. The proposals
must still be evaluated by the SAG to see how they fit with

the newly published research agenda, Carlo said, and then
they will be reviewed by the cellular telephone panel that has
been established at the Harvard Center for Risk Analysis in
Boston (see MWN, J/A94). The panel also reviewed the re-
search plan. “The SAG was responsive to the comments made
by our reviewers,” said Dr. Susan Putnam, a research associ-
ate at the center.

The SAG’s Potential Public Health Risks from Wireless
Technology: Research Agenda for the Development of Data
for Science-Based Decisionmaking runs 125 pages, with an
additional 100 pages of references and close to 200 pages of
charts, tables and appendices, including detailed descriptions
of the three symposia. It is available from SAG, 1711 N St.,
NW, Suite 200, Washington, DC 20036, (202) 833-2800.

EPA on Low-Level RF/MW Radiation  (continued from p.1)

cies, but abandoned this effort in 1988 (see MWN, S/O88).
This time, EPA, with a new interagency working group, in-
tends to write guidelines, which will not have the force of law.

The NCRP study may challenge the reliance in existing
guidelines on specific absorption rates (SARs) as the funda-
mental dosimetric method of measuring RF/MW exposures.
“[S]ome studies indicate that exposure to pulse-modulated
radiation produces effects that are different from exposure to
CW [continuous wave] radiation of the same carrier frequency
and SAR,” the NCRP states in its proposal to the EPA. De-
scribing the study’s objectives, the NCRP concludes that, “A
likely result of this assessment will be a recommendation that
addresses the inclusion of the modulation of RF radiation as
a factor in establishing RF radiation maximum permissible
exposure limits.”

“Modulation may very well render the concept of SARs
null and void,” said Dennis O’Connor of EPA’s Office of Ra-
diation and Indoor Air (ORIA). He explained that the NCRP
project could provide the EPA with a basis for assessing non-
thermal effects and could help stimulate research. “We keep
reassessing and reassessing a smattering of existing research,”
O’Connor noted, “when what we really need is more research.”

Dr. Thomas Tenforde of Battelle Pacific Northwest Labs
in Richland, WA, who is overseeing the NCRP project, agreed:
“Research on this issue is sparse.” Tenforde is forming a new
committee under NCRP Scientific Committee 89, the NIER
umbrella group that he chairs (see MWN, M/J92). The EPA is
providing $150,000 over two years for the NCRP project, which
will result in an NCRP “statement” or “commentary” on the
health effects of pulsed or modulated radiation. The mem-
bership and chair of the new committee will be announced this
fall, Tenforde said.

The new panel will review the literature on modulation and
nonthermal effects, Tenforde told Microwave News, but it will
also consider theoretical dosimetry models and related biolog-
ical interactions. “We may have to make some extrapolations,”
he said. In this way, Tenforde added, the project may be simi-
lar to the National Academy of Sciences’ (NAS) report on pos-
sible health risks from the U.S. Air Force’s GWEN communica-
tions system, which Tenforde directed. Faced with a lack of
research directly applicable to the operational frequencies of

Two Collections of Papers
on Biological Interactions

Hot off the presses are two new works about EMFs and
biological interactions. The first, a two-volume set, is Bio-
logical Effects of Electric and Magnetic Fields, edited
by Dr. David Carpenter, dean of the School of Public Health
at the State University of New York, Albany, and Dr. Sin-
erik Ayrapetyan, a visiting scientist who worked with Car-
penter and has now returned to the Armenian Academy
of Sciences in Yerevan. The second is On the Nature of
Electromagnetic Field Interactions with Biological Sys-
tems, edited by Dr. Allan Frey, chairman of Randomline,
a research and consulting firm. The books deal primarily
with the effects of power frequency EMFs, but also in-
clude reviews on RF/MW radiation.

The first volume of the Carpenter–Ayrapetyan collec-
tion synthesizes the work of prominent researchers, ex-
amining the sources and mechanisms of the interactions
of EMFs and biological systems, and the second volume
examines the beneficial and harmful effects of those in-
teractions. “I am pleased that we have several chapters
from scientists from the former Soviet Union,” said Car-
penter. “That work is relatively unknown in the U.S.”

Frey’s book presents readers with timely information
in a rapidly changing area of science: It was written, ed-
ited and published in eight months, said Frey, who is
based in Potomac, MD.

Published by Academic Press in San Diego, the Carpen-
ter–Ayrapetyan set costs $198.00; each volume is more
than 350 pages. To order, call (800) 321-5068, or fax (800)
336-7377. The 184-page Frey book is published by CRC
Press in Boca Raton, FL. It costs $89.95 ($108.00 out-
side the U.S.). To order, call (800) 272-7737, or fax (800)
374-3401.
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the GWEN system, Tenforde’s panel used a novel—and con-
troversial—risk assessment method (see MWN, M/J93).

O’Connor and Tenforde both said the new focus on modu-
lation was prompted by the advent of digital cellular phones
and other wireless devices that generate RF signals that are
pulsed at extremely low frequencies (ELF). “It’s only pru-
dent that we start thinking about the potential health effects
of this new technology before we have spent billions putting
it in place,” O’Connor told Microwave News. Tenforde noted
that the new cellular phone technology makes concerns over
ELF modulation a “much more timely and important issue.”

In 1986, the EPA formally proposed three possible RF/
MW limits—SARs of 0.04, 0.08 and 0.4 W/Kg, which trans-
late into power densities of 100, 200 and 1,000 µW/cm2 for
30-300 MHz—and a fourth, “no regulatory action” option
(see MWN, J/F86, M/J86 and J/A86). The limits were based
on the conclusion that adverse health effects “begin to occur”
at SARs of 1-4 W/Kg and reflected a safety factor of 10-100.
The existence of nonthermal health effects from RF/MW ex-
posures at SARs of less than 1 W/Kg was “not clear,” the agency
stated at the time. Two years earlier, the EPA was close to
proposing a 100 µW/cm2 guideline but backed off in the face
of political opposition (see MWN, Jun84, J/A84 and S/O85).

After all but abandoning NIER work in 1993, ORIA an-
nounced last winter that it would return to the issue and de-
sign a new program (see MWN, J/A93 and M/A94). The
agency also announced at the time that it would resume work
on RF/MW exposure guidelines.

The Institute of Electrical and Electronics Engineers (IEEE)
committee that drafted the latest version of the 1992 ANSI/
IEEE C95.1 standard specifically excluded consideration of
nonthermal effects, noting that “no reliable scientific data ex-
ist” to indicate that exposure to nonthermal levels of modu-
lated RF/MW radiation may be “meaningfully related to hu-
man health” (see MWN, N/D91 and N/D92).

Whether the EPA will return to the proposed 100 µW/cm2

limit is unclear. The 1986 options will be “a starting point”
for the interagency working group, explained Gene Durman,
deputy director of ORIA. “We will not ignore our past in-
volvement in this.”

Durman said the agency “is not in a position” to go be-
yond the approach, based on known thermal hazards, used by

EPA To Assess Effects of Low-Level RF/MW Radiation

FROM THE FIELD
Latvia’s Russian Radar May Yield Clues to RF Health Risks

On June 17-21 a conference on The Effect of Radiofrequency
Electromagnetic Radiation on Organisms was held in Skrunda,
Latvia, under the sponsorship of the Soros Foundation (see MWN,
M/A94). Skrunda is the site of a large phased array radar, built by
the Soviet military in 1969 as part of its ballistic missile early warn-
ing system. The radar operates at 154-162 MHz. Each antenna in
the array has peak and average powers of 2.5 MW and 50 kW,
respectively. The radar has long drawn complaints from the over
14,000 people who live nearby—many of whom believe the radar
has damaged their health. The Skrunda Support Foundation, which
describes itself as an “independent, nonpolitical, open, nonprofit

organization,” was founded March 3, 1994, at the University of Lat-
via, Riga, to investigate the effects of over 30 years of radar expo-
sures. (The address of the foundation is 11 Raina St., Skrunda, LV-
3326, Latvia.) Dr. John Goldsmith of the Ben Gurion University of
the Negev in Beer Sheva, Israel, formerly an epidemiologist with
the California Department of Health Services, attended the meeting
and filed the following report on his return.

The rolling countryside around Skrunda is green. Pine and birch
woodlots and farms checker the land. Skrunda has about 6,000 peo-
ple and with its railroad and the Venta river nearby, it is the trading
center for this peaceful agrarian region.

NCRP To Revise 1986 RF/MW Limits

The NCRP plans to revise its 1986 RF/MW exposure
recommendations, Dr. Thomas Tenforde, chair of NCRP
Scientific Committee 89, told Microwave News. He added
that he has support from at least one sponsor but declined
to name the organization.

The original NCRP limits, which are similar to the 1992
ANSI/IEEE standard, were based on known thermal haz-
ards. The NCRP also advised that, “If the carrier frequen-
cy is modulated at a depth of 50% or greater at frequen-
cies between 3 and 100 Hz, the exposure criteria for the
general population shall also apply to occupational ex-
posures” (see MWN, J/F86 and M/A86). A more direct
examination of low-level exposures is likely in the revi-
sion, Tenforde said. “We might be in a position down the
road to make stronger statements about modulation, but
we don’t know yet.”

the NCRP and the IEEE. “But we will be quite explicit about
the fact that the standard does not address possible low-level
effects.” The EPA recognizes that “new research in the next
few years could cause us to reevaluate what should be in the
guidelines,” he added.

The members of the interagency panel that will oversee
this work are Dr. Robert Cleveland Jr. of the Federal Commu-
nications Commission, Robert Curtis of the Occupational
Safety and Health Administration (OSHA), Norbert Hankin
of the EPA, Dr. Gregory Lotz of the National Institute for Oc-
cupational Safety and Health, Janet Healer of the National
Telecommunications and Information Administration and Dr.
Mays Swicord of the Food and Drug Administration (FDA).

Everything is in place to move quickly, O’Connor said.
“We are simply going to complete the task that was laid at
our feet some time ago” by EPA’s Scientific Advisory Board
(see MWN, J/A91). A draft of the guidelines could be ready
for public review in about a year, Durman said.

As early as 1978, an interagency committee with repre-
sentatives from the EPA, the FDA and OSHA was assembled
to examine RF/MW bioeffects research and possible control
measures; this group was disbanded in 1981 (see MWN, N81).
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There is another Skrunda a few kilometers away that is sur-
rounded by a barbed wire fence and guarded by soldiers. It was
built by the Russians during the years they occupied Latvia to house
a radiofrequency (RF) space probe and detector array. The radar
installation is a massive complex that includes an 18-story building
(with an additional four stories underground), which houses arrays
of RF antennas configured to scan the northwestern sky. According
to the terms of a recent treaty, Russia retains the right to occupy and
operate the Skrunda complex until 1998, at which time the Latvians
can decide its future.

At the conference, Latvian scientists reported adverse effects
on tree growth and the health of both humans and cows living near
the radar. Here are some highlights from the presentations of Latvian
and visiting researchers:

• Dr. Valdis Balodis of the University of Latvia, Riga, who con-
vened the conference, found a significant negative correlation be-
tween RF power density and tree ring growth. In 70 experimental
and control plots in forests around the Skrunda radar, Balodis also
investigated the possible role of geological, chemical and geographi-
cal factors, but none of these could explain the impaired tree growth.
• On the other hand, Dr. Paul Schmutz of the Federal Institute of
Forest, Snow and Landscape Research in Birmensdorf, Switzerland,
and his colleagues found no evidence of microwave-induced dam-
age to spruce and beech trees exposed for long periods to power
densities of 0.7 µW/cm2 to 30 mW/cm2, at a frequency of 2450 MHz.
At the highest power levels, the temperature of sucrose solutions,
suspended in the plots, increased by 4˚C. Whether pulsed expo-
sures with high peak powers—like those from the Skrunda radar—
but with the same mean intensity would do any damage is not yet
known, according to Schmutz.
• Zanda Balode, of the University of Latvia, Riga, and a coauthor of
the Balodis paper, separately found evidence of chromosomal dam-
age associated with the radar. Among 68 cows which had grazed
for at least two years in fields in front of the radar array, Balode
found significantly more red blood cell micronuclei than in unex-
posed cows. (Micronuclei are a sign of chromosomal damage.)
Exposed cows had 0.6 micronuclei per 1,000 cells, compared to 0.1
per 1,000 in the blood of 105 cows from control fields.
• Dr. Vesma Robule and colleagues in Riga found significant in-
creases in counts of white blood cells—including eosinophils, mono-
cytes and thrombocytes—among 230 Skrunda residents compared
to 297 controls. There were no differences in the incidence of can-
cer, however. Robule also reported increased headaches and sleep
disturbances, among other symptoms. Significant health differences
were found between exposed and unexposed children, including
decreased lung function in exposed children.
• In an abstract prepared for the meeting, V. Ardanovich of the A.L.
Minc Radio-Technical Problems Institute in Moscow pointed out
that the 0.8 ms pulses of Skrunda-type radar make it difficult to
evaluate or predict effects, most of which are estimated on the basis
of time-averaged power densities. (No Russians attended the con-
ference, although a number like Ardanovich sent abstracts.)
• Dr. Stanislaw Szmigielski of the Center for Radiobiology and Ra-
diation Safety at the Military Institute of Hygiene and Epidemiol-
ogy in Warsaw, Poland, reported that Polish military personnel ex-
posed to radar had elevated rates of several cancers and blood dis-
orders. Compared to controls, the increased risks for exposed per-
sonnel were 8.3 times for non-Hodgkin’s lymphoma and lympho-
sarcoma, 7.8 times for acute lymphoblastic leukemia, 9.6 times for
chronic myelocytic leukemia and 5.5 times for acute myeloblastic
leukemia.
• Goldsmith reported on the genetic abnormalities previously dis-
closed among U.S. foreign service personnel exposed to microwave

radiation at the U.S. embassy in Moscow. Of 35 employees whose
white blood cell chromosomes were tested for abnormalities in 1966-
1969, 6 were normal, 5 were questionable, 2 had growth failures, and
the remaining 22 showed some degree of mutagenic activity. Dr. Ce-
cil Jacobson of the George Washington University School of Medi-
cine found in 11 cases a “clinical necessity” to follow personnel “for
possible genetic consequences.” Similarly, in his 1978 epidemio-
logical study, the late Dr. Abraham Lilienfeld of the Johns Hopkins
School of Hygiene and Public Health in Baltimore urged that the
Moscow embassy population be restudied after a suitable interval.
In light of the unresolved questions concerning the Moscow stud-
ies, Goldsmith argued that the blood samples from the human and
bovine populations exposed at Skrunda are very important to our
understanding of the possible health effects of RF radiation.

Bromley on EPA EMF Report
The following is excerpted from The President’s Scientists: Remi-

niscences of a White House Science Advisor by Dr. D. Allan Bromley.
The book, which was published September 1, 1994, is available for
$30.00 from: Yale University Press, PO Box 209040, New Haven,
CT 06520. Note that the briefing on the EPA report was in 1990,
not 1991 (see MWN, M/J90 and N/D90). For more on the CIRRPC
report, see MWN, N/D92.

Health risks of radiation of all kinds continue to be of immense
public concern, often disproportionate to available scientific evidence.
A longstanding FCCSET [Federal Coordinating Council for Science,
Engineering and Technology] subcommittee, the Committee on In-
teragency Radiation Research and Policy Coordination (CIRRPC),
has been meeting regularly to deal with these issues and to work
toward standardizing rational regulatory policies across agencies.

In recent years there has been growing public concern about pos-
sible hazardous effects of the low-intensity, low-frequency electro-
magnetic radiation emitted by power lines, appliances, electric blan-
kets, and, in particular, television receivers, computers, and video
terminals. The magazine Macworld bound a preaddressed postcard
to me at OSTP [Office of Science and Technology Policy] in one of
its issues and invited its readers to sign and mail the card to indicate
their concern about this newly recognized supposed health hazard.

I became involved in this matter because in 1991 I had received
a requested briefing on a report about to be issued by the EPA [En-
vironmental Protection Agency] and had been shocked by what I
heard. The study was a detailed survey of all the published research
on the subject of electromagnetic radiation in this intensity and fre-
quency range. Much of the research was of poor quality and with
questionable control studies, but the EPA review was a valid report
of what had actually been published. What concerned me was the
fact that the executive summary of the report painted a substan-
tially more coherent picture than did the report itself, and—much
worse—the vugraphs used in the briefing suggested that the corre-
lation between exposure to low-frequency, low-intensity electro-
magnetic radiation and childhood leukemia was too great to be at-
tributed to chance. In no way did the reviewed research support
such a conclusion, and I insisted, as the senior scientist in the Bush
Administration, that these vugraphs be changed. I specifically did
not request any changes in the report or its executive summary.

The staff of the EPA involved in this work promptly leaked to the
media and to Congressional staffers, without [EPA Administrator Wil-
liam] Reilly’s knowledge, that I was censoring their efforts to protect
children, and a minor fire storm developed. There were claims that I
had attempted to stack Reilly’s review committee within EPA because
I had responded to his request for names of people who had expert
credentials in the area by listing a number of individuals. One of the
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FROM THE FIELD

people I recommended was Robert Adair, a Yale colleague who also
happened to be the Chairman of the Physics Section of the National
Academy of Sciences and had devoted considerable time and effort
to studying the electromagnetic field (EMF) question.

I found myself called by two Congressional committees to de-
fend myself against the assertions of censorship and—even more
seriously—callous disregard for the health of children!

Public sentiment was fanned by articles in The New Yorker by
Paul Brodeur. He is a very persuasive writer, but the weight of scien-
tific opinion does not always agree with his conclusions.

Clearly something had to be done to put this issue back on a
proper scientific basis, so I turned to Al Young, the Chairman of
CIRRPC, with the request that he put together a blue-ribbon panel—
without any input from me or from OSTP, to avoid any possibility
of perceived improper influence—to undertake a detailed examina-
tion of the possible health-related aspects of EMF.

Clippings from All Over
Both governments and individuals have difficulty dealing with uncer-
tainty, and this is particularly so when health is involved. The concept
of prudent avoidance by [Dr. Granger] Morgan is, in my judgment, an
appropriate and wise approach to dealing with uncertainty.

—Dr. David Carpenter, “The Public Health Implications of
Magnetic Field Effects on Biological Systems,” in Biological

Effects of Electric and Magnetic Fields, Vol.2, David Carpenter
and Sinerik Ayrapetyan, eds., San Diego:

Academic Press, p.328, 1994 (see p.11)

By adopting the Proposed Decision and Order, the majority has stated
that medical science has only advanced to a stage where electromag-
netic field (EMF) exposure is a possible rather than a probable cause
of leukemia. But under what circumstances? When the evidence,
relative to Mr. Pilisuk’s exposure, is examined in light of the burden
placed on the claimant, it is eminently clear that Mr. Pilisuk’s expo-
sure placed him at a significantly higher risk of contracting leuke-
mia, and that if not for that exposure, it is not likely that he would
have developed the leukemia....The claimant is not required to dis-
prove all speculative causes of the leukemia, or to establish how the
heavy exposure to EMFs results in leukemia. The fact is medical sci-
ence still cannot explain the biological mechanism by which asbes-
tos causes mesothelioma, but that fact cannot act as a bar to allowance
of claims for occupational disease. The evidence in this record clearly
establishes that a statistical association exists between exposure to
magnetic fields and the development of cancers. Mr. Pilisuk’s expo-
sure placed him in a group with a significantly greater risk of contrac-
ting leukemia, a risk he would not have borne, but for the distinctive
conditions of his employment. More likely than not, this exposure
caused his leukemia.
—Frank Fennerty Jr., dissenting opinion, Board of Industrial

Insurance Appeals, Washington State,  In re:
 Robert Pilisuk (see p.5), pp.2-4, September 6, 1994

Amid growing awareness of the potential hazards associated with
[EMFs], leading U.K. insurers are saying their general liability poli-
cies do not cover injuries or damage arising from EMF exposure. The
concern also is prompting at least one insurer to withdraw from the
market for utility company excess liability coverage. The decision by
Iron Trades Insurance Co. Ltd. to pull out of that market indicates
that U.K. insurers are increasingly worried about the potential lia-
bility exposure associated with the [EMFs] around power lines.

—“Insurers Emit Liability Concerns,” Business Insurance,
p.17, September 12, 1994

If fields of two milligauss really are a serious threat in Denver, Los
Angeles and Sweden, then commuters on East Coast electric trains—
where the fields at power line frequencies can be hundreds of times
larger—ought to be dying like flies. So much for the electromagnetic
hoax. To grasp how much damage it’s caused, consider what useful
developments in cancer research, in education, or in any other field,
could have been accomplished with the $23 billion already squan-
dered on this scare. That ought [to] be more shocking to people than
any electromagnetic field.

—“ Power Lines Are Homely, Not Hazardous,”
Dr. William Bennett Jr., Yale University,

Wall Street Journal, p.A8, August 10, 1994

At one extreme, we reject the assertion that there is nothing to be con-
cerned about. Enough evidence exists to lead us to conclude that dis-
missing concerns about EMF is unwarranted. At the other extreme,
we are discouraged by both the quality and quantity of the evidence
available to us and thus cannot claim to know the nature nor the mag-
nitude of the risk with any certainty. Thus, relying solely on the data
currently available is also unwarranted.

—Edward Washburn et al., “Residential Proximity to
 Electricity Transmission and Distribution Equipment and

Risk of Childhood Leukemia, Childhood Lymphoma
and Childhood Nervous System Tumors:

Systematic Review, Evaluation, and Meta-Analysis,”
Cancer Causes and Control, 5, pp.299-309, September 1994

They [CTIA] claim that they are being careful in getting a full review
from everybody involved before moving ahead. I think they need to
speed things up, though. They’re moving too slowly.
—Dr. Om Gandhi, University of Utah, Salt Lake City, quoted in

“Lone Study Refuting Cancer–Cellular Phone Link Raises
Questions,” Bloomberg Business News, August 31, 1994

It is clear that, at present, regulation is simply not a workable possi-
bility of dealing with all of the problems of [EMFs]. However, given
the weight of the evidence of human health hazards, the consistency
of these observations, and the seriousness of the disease implicated,
it is also unacceptable to take no action. We do, of course, need more
research, both in areas in which human health is evaluated in relation
to [EMF] exposure and in animal and cell systems in which one can
determine mechanisms of action responsible for the human health
effects. Much more engineering research is critically needed to allow
us to distribute and utilize electricity without undue hazard to health.

In 1992 the CIRRPC study was released as an FCCSET-com-
missioned publication. The report, prepared by an independent,
nationally recognized group of experts assembled by the Oak Ridge
Associated Universities (ORAU) organization, concludes that avail-
able evidence fails to document health risks of EMF in nonoc-
cupational settings. A research agenda was proposed to explore the
field further, but the committee concluded that an expansion of re-
search efforts on this topic does not command high priority....

...It is safe, however, to conclude that the EMF risk issue will
continue to be contentious and of immense potential economic im-
portance; the current best estimate is that prior to 1993 it has cost
the American public more than $23 billion to respond to public
worries about EMF—particularly in connection with the placement
of high-voltage power lines.

Copyright © 1994 Yale University. Reprinted by permission.
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UPDATES
BREAST CANCER

New Papers from Germany...Two recent reports from Dr.
Wolfgang Löscher of the School of Veterinary Medicine in
Hannover and colleagues shed more light on the possible link
between breast cancer and EMFs. In one paper—whose pre-
liminary results were originally presented in June 1992 at the
1st World Congress for Electricity and Magnetism in Biology
and Medicine—Löscher reports that rats treated with the
chemical carcinogen DMBA and then exposed for 90 days to
50 Hz magnetic fields of 3-10 mG had significantly lower
nocturnal melatonin levels. Although there were trends to-
ward accelerated development, and higher incidence, of mam-
mary tumors in the exposed rats, these results were not sig-
nificant. The researchers play down the importance of the
findings. They conclude that the exposure conditions did “not
induce significant tumor promoting or copromoting effects”
and that “modest changes in melatonin secretion in response
to [EMF] exposure are not associated with gross effects on
DMBA mammary carcinogenesis.” In earlier work using 1 G
fields and DMBA, Löscher found a significant increase in
tumors (see MWN, J/A93). On the other hand, in the second
paper, which reviews work on a number of cancer types in ad-
dition to breast cancer, Löscher and his coworker Dr. Meike
Mevissen write that, “There is accumulating evidence that expo-
sure of laboratory animals to power frequency [EMFs] in-
duces a carcinogenic response.” The German researchers ex-
amine models of spontaneous tumor development as well as
cocarcinogenesis. This paper features two useful tables: one
on in vivo studies of the carcinogenic effects of EMFs and a
second on studies of the cocarcinogenic effects of EMFs on
chemically initiated tumors. See: Löscher et al., “Effects of
Weak Alternating Magnetic Fields on Nocturnal Melatonin
Production and Mammary Carcinogenesis in Rats,” Oncology,
51, pp.288-295, 1994, and Löscher and Mevissen, “Animal
Studies on the Role of 50/60 Hertz Magnetic Fields in Carcin-
ogenesis,” Life Sciences, 54, pp.1531-1543, 1994.

INTERNATIONAL

Brain Hemorrhage Report...“Everyone in the town can
name off five people who have had brain hemorrhages.” That’s
how Dr. Mary Allen describes the cluster of brain hemor-
rhages that she has been investigating in the town of Cross-
maglen, where she works as a general practitioner. Located in
Northern Ireland on the border with the Republic of Ireland,
the town is dwarfed by a British Army/Royal Ulster Con-
stabulary base, and Allen blames non-ionizing radiation from
military radars and communications equipment for the health
problems (see MWN, S/O92). Now a study by Roger Coghill,
a radiation researcher and activist based in Gwent, Wales,
adds detail to her allegations. Released in August, the report
lists 24 people who have suffered brain hemorrhages, point-
ing out that “a noticeable proportion are younger persons.”
Rough calculations by Coghill suggest that the 19 cases he
could confirm in Crossmaglen, which has a population of 1,800,
are at least ten times the expected number based on incidence
data for Northern Ireland as a whole. His report points out that
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low levels of RF/MW radiation have been shown to cause
leakage through the blood–brain barrier (see MWN, J/A92)
and concludes that “the possibility that MW radiation is re-
sponsible for these cases cannot be ruled out.” To date, no one
has documented the radiation exposures of area residents, and
the military has not disclosed the exact types of equipment in
use. Allen points out, however, that there are four observa-
tion posts in the immediate vicinity, in addition to the main
compound in the center of town. “You’re always near one of
the posts,” Allen said in an interview with Microwave News
in August. The border with the Republic of Ireland in this
area is “a microwave border.” Many of the people who have
had brain hemorrhages lived or worked close to the military
facilities, she said. These include a woman who worked in
the town’s fish and chips shop and two managers of the same
bank—businesses that are on the town square in the shadow
of the military base. Health fears related to the military pres-
ence date back to the mid-1980s, when the base was estab-
lished. Though Allen, who is the founder of a local group called
Campaign Against Radiation Emissions, has been trying to
publicize the local health problems for five years, Coghill’s
report has resulted in the most attention yet for her cause—
with accounts in many Irish and U.K. newspapers and on the
local television news.

Completely revised and updated for 1995, this indispensable
guide lists hundreds of EMF contacts–researchers, utility
representatives, consultants, state and federal government
officials, citizens groups and more.

Just $35.00, plus $3.50 shipping.

OCCUPATIONAL HEALTH

AIHA’s NIER Guides...The American Industrial Hygiene As-
sociation (AIHA) has completed the second edition of
Radiofrequency and Microwave Radiation, a 33-page book-
let that covers sources, bioeffects, standards and measure-
ments. The guide, which includes a long list of references
and a short glossary, was written by Timothy Hitchcock of
IBM Corp. in Research Triangle Park, NC, under the aus-
pices of the AIHA Non-Ionizing Radiation Committee. Dr.
Zory Glaser, formerly with the FDA and now a consultant
based in Laurel, MD, was elected the chair of the committee
in May. Glaser told Microwave News that the AIHA will pub-
lish a booklet on ELF EMFs in mid-1995, written by
Hitchcock, Dr. Shari McMahan of the University of Califor-
nia, Irvine, and Gordon Miller of the Lawrence Livermore
National Lab in Livermore, CA. The AIHA issued its first
NIER guide, General Concepts, in 1977, which was followed
by the earlier edition of the RF/MW booklet in 1988 and
Ultraviolet Radiation in 1991. Copies of the new RF/MW
guide are $12 each for AIHA members and $20 for others.
Contact: AIHA, 2700 Prosperity Ave., Suite 250, Fairfax, VA
22031, (703) 849-8888.

Dr. Thomas Budinger of the University of California, Berke-
ley, has stepped down as the chair of IEEE’s SCC28, which
wrote the 1992 ANSI/IEEE C95.1 RF/MW exposure standard.
No replacement has yet been named....Dr. Leonard Sagan has
retired from EPRI but will continue to consult for the insti-
tute....Dr. Dennis Hadlock has left SAIC to form Innovative
Technical Analysis Corp., a consulting firm based in Rock-
ville, MD....Kyle King has joined the East Coast office of

PEOPLE
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RF LITIGATION

Family’s Second Cancer Claim... In a replay of an earlier
lawsuit, Scott Main alleges that RF radiation from an FM trans-
mitter near the square dance camp his family ran for many
years caused his malignant melanoma, which was diagnosed
in 1992. In the previous case, Scott’s parents, Beryl and Mael-
ma Main, claimed that Beryl’s non-Hodgkin’s lymphoma was
caused by the same broadcast tower, operated by KYGO-FM,
a Denver station owned by Jefferson-Pilot Communications
Co. The parents’ claim was settled in 1990 for an undisclosed
sum (see MWN, M/J90). Beryl Main was diagnosed in 1986;
he died in 1991. In a 1986 survey, engineers from the FCC
and the EPA documented RF radiation levels at the Lighted
Lantern Square Dance Camp: On a patio/deck area at the camp,
fields reached 300 µW/cm2; indoors, fields were as strong as
100 µW/cm2 (see MWN, M/A87). In a publicly accessible area
at the base of the KYGO tower, which was just 100 ft from
the camp, fields exceeded 10 mW/cm2. Even before the par-
ents began their lawsuit, their attorney, Bruce DeBoskey of
Silver & DeBoskey in Denver, negotiated an agreement with
KYGO to operate at reduced power and to fence off all areas
near the tower where fields exceeded 10 µW/cm2 (see MWN,
M/J87). The company later moved its transmitter. “The cases
are very similar, though not identical,” said DeBoskey, who
now represents Scott. In his complaint, Scott, who is 38 years
old, states that he played or worked at the camp between 1966
and 1990. Jefferson-Pilot, the defendant, has moved to dis-
miss a portion of Main’s complaint, including a charge of ex-
treme and outrageous conduct. Even if Main proves his alle-
gations of negligence and failure to warn, “there is nothing on
the face of the plaintiff’s complaint that will support a claim
of extreme and outrageous conduct,” the company argues in
its brief. The defendant also maintains that the charges come
too late to satisfy Colorado’s statute of limitations and that
they are preempted by federal law. Michael Montgomery of
the Denver firm of Montgomery, Green, Jarvis, Kolodny &
Markusson, who is representing Jefferson-Pilot, declined to
discuss the case other than to say that it “is without merit.”
Scott Main’s complaint was filed May 27 in state court and
has been transferred to U.S. District Court in Denver.

Enertech Consultants in Lee, MA. He was formerly at the EPRI
High Voltage Transmission Research Center.
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Jamail Drops Childhood Cancer
Suit—No Explanation Given

Others Cite Changes in Texas Legal System
Famed Texas attorney Joe Jamail and his cocounsel John Tyler Jr. have

withdrawn their lawsuit against Houston Lighting & Power Co. (HL&P) on
behalf of 11 families with children who had contracted cancer. Originally
filed last December, the suit prompted widespread concern within the util-
ity industry because of Jamail’s success in winning large awards—once as
high as $11 billion (see MWN, M/A95).

The plaintiffs’ motion for “nonsuit” was granted on September 11 by the
Harris County District Court. The case was dismissed without prejudice,
meaning that the plaintiffs can refile their claims in the future.

Jamail, of Jamail & Kolius, and Tyler, of Tyler & Das, both in Houston,
refused to return phone calls asking for comment. No one at either firm would
discuss any of the reasons for dropping the lawsuit.

Neither would the plaintiffs themselves reveal the basis for the withdraw-
al. “I have no interest in talking about this at all,” said Alma Villarreal of
Missouri City, TX, whose daughter Valerie had been diagnosed with a soft-
tissue cancer. Her neighbor and fellow plaintiff David Iniquez, whose son
died from leukemia at the age of seven, referred all questions to their lawyers.

Some observers have suggested that the suit may have been dropped in
response to recent changes in Texas laws and the makeup of the Texas Su-
preme Court. Indeed, the October issue of Texas Monthly calls Jamail’s deci-
sion to abandon the case “a sure sign of just how much the high court—and

Swedish Occupational Study Finds
Small Risk for Many Cancer Types

Dr. Birgitta Floderus and coworkers at Sweden’s National Institute for
Working Life (NIWL) in Solna have reported a small, but significant, in-
creased risk of a host of different types of cancer among men and women
exposed to electromagnetic fields (EMFs) on the job.

“The associations are weak, but if the results reflect causal relationships
between EMFs and cancer, we have to talk about hundreds of cases—not
tens of cases—per year due to EMFs in Sweden,” Floderus told Microwave
News in an interview at the Bioelectromagnetics Society (BEMS) annual
meeting held June 18-22 in Boston.

When asked if she thought EMFs can influence the development of
cancer, Floderus replied: “I think so. I was very hesitant in the beginning
because of the low risk estimates, but I changed my mind because most of
the hormonal-dependent sites were linked, including testicular, prostate and
breast cancer.”
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« Power Line Talk »

The National Academy of Sciences-National Research
Council (NAS-NRC) EMF health study is nearing comple-
tion, and a draft will be ready for internal review in October,
according to Dr. Larry Toburen, the project director. The study,
which was mandated by Congress in 1991, took more than a
year to get under way, and was further delayed by budget prob-
lems (see MWN, S/O91, M/J93 and M/A95). Although any mem-
ber of the academy can ask to review the report, Toburen said
that he expects at most eight or nine reviewers. But, he cau-
tioned, “It can still take a reasonably long time to complete the
process.” Nevertheless, he predicted that the final report will
be out “early next year.” Meanwhile, the NAS-NRC progress
report on the EMF Research and Public Information Dissemina-
tion (RAPID) program, required under the Energy Policy Act
of 1992, is almost done and should be ready for release in Octo-
ber (see MWN, M/A95). Toburen himself has left Washington
to teach physics at East Carolina University in Greenville, NC.
He is continuing to work with the NAS-NRC Board on Radia-
tion Effects Research until these two reports are completed.
Toburen noted that, for the present, the board is not planning to
replace him. “I’m doing as much as I can to help keep the re-
ports on track from a distance,” he said.

««  »»
When it comes to EMFs, “recommendations such as prudent
avoidance should be prudently avoided.” Dr. Richard Wil-
son, a professor of physics at Harvard University in Cam-
bridge, MA, took this position in a paper distributed at a course
on Electric and Magnetic Field Health Research: State of the
Science, held August 21-23 at the Harvard School of Public
Health in Boston. “In order to take any responsible action on
a risk, it is necessary to have some idea [of] how big it is,” con-
tended Wilson, who held that prudent avoidance makes sense
only if the potential risk is “well-defined and large.” He stated
that this is not the case for a possible EMF–cancer connection.
Making an argument favored more by physicists than by epi-
demiologists, Wilson noted that while the use of electricity
has risen sharply since 1940, there has been no corresponding
increase in the rate of cancer (see MWN, M/J92 and J/F93).
Wilson was a featured speaker at the Harvard course, but origi-
nally prepared the paper for discussion at the 2nd Annual
Michaelson Research Conference in Kalispell, MT (see also
p.8). In 1991, Wilson served on the committee that sharply
criticized a draft Environmental Protection Agency (EPA) re-
port citing EMFs as a possible human carcinogen (see MWN,
J/F91 and M/J91). The Harvard course was sponsored by sev-
eral northeastern utility companies, including Boston Edison
Co. and Consolidated Edison Co. of New York City, as well
as EEI, EPRI and the DOE.

««  »»
The next EMF personal injury case is scheduled to begin in
Miami on October 23 when attorneys for Leonard and Elsa
Glazer will try to convince a jury that Florida Power & Light
Co. (FP&L) is responsible for their chronic myelogenous leu-
kemia (CML). In court papers originally filed on January 20,

1994, in Dade County Circuit Court, the Glazers claimed that
FP&L power lines, situated outside the couple’s bedroom in Coral
Gables, FL, led them to develop CML, an extremely rare form
of cancer (see MWN, J/F94). Elsa died in 1988 at the age of 48.
“We are looking forward to taking the case to trial because we
feel we can present the evidence in a new way,” said Howard
Talenfeld of Colodny, Fass & Talenfeld in Ft. Lauderdale.
Talenfeld and cocounsel Larry Marraffino of Marraffino &
Roth in Boca Raton will call Dr. James Kornberg, an occupa-
tional and environmental physician in Boulder, CO; Dr. Howard
Ozer, an oncologist at Emory University in Atlanta; Dr. David
Ozonoff of Boston University School of Public Health; and
Dr. Vichate Ungvichian, the director of the EMI  Research Fa-
cility at Florida Atlantic University in Boca Raton. FP&L is
being represented by a number of attorneys, including Carlos
Alvarez of Tallahassee and Mark Warnquist of LeBoeuf,
Lamb, Greene & MacRae in Denver. They will call: Dr. John
Bennett, an oncologist at the University of Rochester Medical
Center in New York; Dr. Peter Cassileth, an oncologist and
hematologist at the University of Miami School of Medicine;
Dr. Philip Cole, an epidemiologist at the University of Ala-
bama, Birmingham; Dr. Steven Collins of the Fred Hutchinson
Cancer Research Center in Seattle; Dr. Paul Leaverton of the
University of South Florida College of Public Health in Tampa;
and Dr. John Moulder, a radiation biologist at the Medical Col-
lege of Wisconsin in Milwaukee. An attorney for FP&L de-
clined to comment.

««  »»
Nebraska’s Julie Larm, founder of Omaha Parents for the Pre-
vention of Cancer, and Phyllis Gorski, founder of Parents
Against Cancer Plus in Troy, MI, have been awarded scholar-
ships by the Department of Energy (DOE) to cover the costs
of attending its Annual EMF Research Review, November 12-
17 in Palm Springs, CA. Larm’s son Kevin was diagnosed
with leukemia in 1992, and his brother Patrick questioned Pres-
ident Clinton on the EMF issue during an ABC special in March
1994 (see MWN, M/A94). The Larms met privately with Clinton
a week later. A leader in local struggles over power lines,
Larm was recently featured on Frontline in its report on EMFs
and public health (see MWN, J/A95). Gorski’s son David was
diagnosed with non-Hodgkin’s lymphoma ten years ago. Her
organization has campaigned for state authorities to do more
detailed geographic mapping of cases of childhood cancer and
birth defects over a five- or ten-year period, and then to in-
vestigate possible correlations with siting of power lines and
toxic-waste dumps. Gorski told Microwave News that the group
is now focused mainly on public education, and that she hopes
to share what she learns at the Palm Springs meeting by speak-
ing “to the Rotary, professional women’s groups, and so on.”

««  »»

On Sunday afternoon November 12, before the opening of DOE’s
EMF meeting in Palm Springs, there will be a workshop on Mag-
netic Sensory Perception. Among the scheduled speakers are:
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Dr. John Phillips of Indiana State University, Bloomington,
Dr. Peter Semm of German Telekom in Darmstadt and Dr. Den-
nis Willows of the Friday Harbor Lab, associated with the
University of Washington, Seattle. “We are going to discuss
the limits of magnetic field perception in animals and their
implications for the question of EMF bioeffects,” said Paul
Gailey of the Oak Ridge National Lab in Oak Ridge, TN, who
provides support for the DOE program. For more informa-
tion, contact Gailey at (615) 574-0419.

««  »»
A Snow Hill, NC, woman is suing Pitt & Greene Electric Mem-
bership Corp., claiming that the utility racially discriminated
against her in the late 1980s by buying property and easements
from her white neighbors—but not from her—to build a sub-
station and associated power lines. Emma Hill, who is 62,
claims that she and her family are suffering permanent dam-

ages “associated with being exposed to a potential health haz-
ard, i.e., an EMF in the 2.36 mG range and below,” according
to her March 31, 1995, complaint filed with the Wilmington
Division of the U.S. District Court for the Eastern District of
North Carolina. Pitt & Greene, headquartered in Farmville,
NC, “contracted and purchased land and easements from each
of plaintiff’s white neighbors but refused to contract for the
purchase of an easement over plaintiff’s land solely because
plaintiff is black,” the complaint states. Hill also is charging
that three high-voltage transmission lines are illegally cross-
ing her property. On August 11, U.S. District Court Judge Mal-
colm Howard denied Pitt & Greene’s motion for dismissal. Pitt
& Greene spokesperson Mark Suggs said, “The matter is in
the hands of the judge and the attorneys, so we’re not in a posi-
tion to make any comment.” But, he added, “I don’t know of
any discrimination whatsoever.” Also named in the suit is the
U.S. Department of Agriculture and the Rural Utilities Service.

What kinds of EMFs are people exposed to in residential
environments? New studies on ground currents and transients
shed some light on this question, and researchers feel they are
making progress towards identifying the basis of the EMF–
cancer connection.

Dr. Nancy Wertheimer, Dr. David Savitz and Ed Leeper have
found that in homes where ground currents are present, people
are up to four times more likely to contract leukemia.*

High-frequency transients—sudden, brief EMFs that re-
sult from switching electrical loads on or off—have also been
cited as a possible culprit in the EMF–cancer equation. A re-
cent study by Enertech Consultants† found that transients from
outside the home occur more often in houses with a very-high-
current-configuration (VHCC) wire code—the wire code linked
to the highest cancer rates in past epidemiological research.
Enertech’s Dr. Jeffrey Guttman, who led the study, said he be-
lieves that “transients merit a closer look.”

Guttman’s team explains that, “The driving force [behind]
most residential magnetic field exposure assessment research
is the desire to understand...why wire codes are more strongly
associated with disease risk than are measured magnetic fields.”

The Enertech researchers describe three hypotheses that
have been advanced to explain this apparent discrepancy: 1)
that past EMF exposure is not well assessed by “a magnetic
field measurement made long after the exposure of interest
has occurred”; 2) that there is “some aspect of magnetic field
exposure that is not captured by the simple field measure-
ments...made in previous studies”; and 3) that “the wire code–
disease association is either the result of a confounder or is
an artifact of some sampling bias.”

The first hypothesis is supported by the 1992 study by
Drs. Anders Ahlbom and Maria Feychting of the Karolinska
Institute in Stockholm, Sweden. They noted that electric cur-
rent loads had changed over the years, and so contemporary
spot measurements might not be a good indication of past
exposure. Using Swedish state power company records, they

reconstructed historic EMF exposures for children living close
to high-voltage transmission lines. While present-day mea-
sures of EMF intensity did not correlate with the incidence of
leukemia, exposures experienced prior to diagnosis showed
a clear and significant link.

No one has yet applied Ahlbom and Feychting’s approach
in the U.S, probably because comparable data are not avail-
able. But in any case, most residential exposures come from
distribution lines, not transmission lines, and electrical cur-
rent levels in distribution systems fluctuate with everything from
air-conditioner use to grounding practices. Past U.S. epide-
miological studies have focused on distribution lines, and it
is hard to assess past exposures from this source of EMFs.

The recent Enertech project, sponsored by the Electric
Power Research Institute (EPRI), based in Palo Alto, CA, fo-
cused on the second hypothesis: the idea that the biologically
significant part of EMFs may be a field characteristic not cap-
tured in spot measurements of 60 Hz fields—like transients.

The first two hypotheses are not mutually exclusive, and
the paper by Wertheimer, Savitz and Leeper is consistent with
both. “Measuring ground currents is not in opposition to other
metrics,” Savitz said in an interview. “In some ways it just repre-
sents an attempt to do a better job of capturing the average
magnetic field exposure.”

“We know there are other determinants of magnetic fields
besides the existence of outside power lines, but some are
hopelessly erratic,” added Savitz, a professor at the Univer-
sity of North Carolina School of Public Health in Chapel Hill.
“Ground currents may be one of the few that we can capture
in a way that would help us reconstruct past exposures.”

“The most important aspect of our paper was that in look-
ing at ground currents, we identified a type of EMF measure-
ment that is significantly associated with the incidence of both
childhood and adult cancer,” Wertheimer told Microwave
News from Boulder, CO. This does not mean that ground cur-
rents cause cancer while power line fields do not—ground

Ground Currents and Transients: Clues to Residential Cancer Risk
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currents may pose different health risks than power line fields,
or they may just be easier to describe accurately.

“If there’s a risk here, it would be a lot easier to fix than
would be the case with power line fields,” Wertheimer said,
explaining that changes in grounding practices could elimi-
nate most of this type of magnetic field.

In any case, both Wertheimer’s study and the Enertech
report underscore the importance of looking at the complex
interactions between different parts of the electrical system.

Ground Currents and Cancer

The Wertheimer-Savitz-Leeper paper on ground currents
is the first major collaboration between researchers whose
landmark work first indicated a connection between power lines
and cancer. Wertheimer and Leeper’s 1979 study of childhood
leukemia in the Denver area was followed by Savitz’s paper
in 1988, which reproduced and extended their findings (see
MWN, N82, N/D86 and N/D87).

Writing in Bioelectromagnetics, they explain that ground-
ing connections to conductive plumbing—common through-
out the U.S.—can create strong, localized EMFs in the home.
If household wiring is grounded to plumbing that includes a sec-
tion that is nonconductive, little current is diverted and the flow
of electricity in the “hot” and neutral wires remains balanced.
In this case, the magnetic fields around the two wires will large-
ly cancel each other out. But grounding to conductive plumb-
ing often allows a significant amount of electricity to escape
through water mains from one house to another. The result is
that the flow of current is unbalanced, producing substantial
magnetic fields in both plumbing and house wiring.

In order to look at the possible role of ground currents, the
researchers examined data from Savitz’s 1988 Denver study.
Evaluating the homes of 347 cancer cases and 277 controls,

Dr. William Kaune of EM Factors in Richland, WA, has
contracted with EPRI to develop a meter that can measure
and record magnetic field transients. Kaune is designing the
device with John Niple of Enertech Consultants in Campbell,
CA. “Our goal is to have a prototype by the end of the year,”
Kaune told Microwave News.

“Interest has intensified in magnetic field transients as a
possible way of explaining the wire code–cancer associa-
tion,” Kaune explained. He noted that “recent laboratory
studies with rats and humans indicate that living organisms
may respond to rapid changes in magnetic field strength.”

In a recent study of transients in residential settings, Ener-
tech recorded the waveforms of hundreds or even thousands
in a day (see p.5). But the size and expense of the instru-
ments involved, as well as the sheer quantity of data, would
be unwieldy for use in a large-scale field study.

The new meter will not measure each transient in as much
detail as did the system that was custom-built for the Ener-
tech study. Instead, it will have two counters, recording
how many transients exceed either a “high” or a “low” thresh-

old. The “low” threshold will be set so that the majority of
transients will register, while the “high” counter will be trig-
gered only by the stronger ones.

Kaune’s planned three-axis device will count all tran-
sients falling within the 2-100 kHz band, and will give an
approximation of the field’s overall strength.

“Ultimately the instrument is going to look a little dif-
ferent from the original specs,” Kaune said. “The actual sen-
sors will be in a separate housing from the rest of the elec-
tronics, which means it’s going to be a bit bigger. At this
point our first prototype will not be portable enough for per-
sonal exposure measurement.”

A different kind of transient meter was developed two
years ago by Ed Leeper of Monitor Industries in Boulder,
CO. Leeper’s meter is a small, portable device designed to
locate the sources of transient fields. It measures the peak
strength of a transient along a single axis, providing direc-
tional information, as well as the transient’s rise time. While
not designed to record information, it has an output that can
be connected to a data storage device.

they found that conductive plumbing was associated with an
elevated risk of cancer—as much as three times the risk for
children living with nonconductive plumbing.

The three researchers also found a way to examine the is-
sue of ground currents more directly. The 1988 Denver study
not only measured the intensity, but also the angle, of mag-
netic fields in the subjects’ homes. They explain that if a sub-
stantial magnetic field is relatively horizontal, this is “a good
indicator that the...field comes from a ground current source
active enough to dominate the measurement.”

Examining the Denver data for these elevated non-vertical
(ENV) fields, they found that such fields were even more strongly
associated with cancer than conductive plumbing in general.
They report that the presence of ENV fields is linked to “a high
and significant cancer risk,” elevated as much as fourfold.

They also examined a second set of data—from a Seattle
study of adult leukemia by Dr. Richard Severson (see MWN,
N/D86; the study was published in 1988). Here again, they
found an association between ENV fields and cancer, in this
case with an apparent doubling of the risk. But they note that
the actual connection is probably stronger.

“One of the major problems in epidemiologic studies of
magnetic field exposure,” they write in Bioelectromagnetics,
“is that, in modern society, there is no truly unexposed refer-
ent group.” In the Seattle study, about half of the subjects
used electrically heated beds—a practice that was rare among
the children studied in Denver. When users of electrically heated
beds were removed from the Seattle reference group, ENV
fields were associated with a cancer risk that was quadrupled
instead of doubled (see also MWN, M/J88).

“We have some confidence in these results because the el-
evated risks appear across a range of possible definitions of
an ‘elevated’ or a ‘non-vertical’ field,” Wertheimer told Mi-

Meter To Record Transients in Development
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crowave News. She emphasized that the same trend exists in
both the Denver and the Seattle data sets. “We need others to
look for this in future residential studies,” she said.

As for mechanisms through which ground currents might
play a role in raising the risk of cancer, the paper by Werth-
eimer, Savitz and Leeper suggests several possibilities (using
their emphasis):
• They create “a source within the house [that] provides oppor-
tunity for frequent...encounters with ‘hot spots’ of unusually
high intensity fields.”
• Field angle may be important, “especially if resonance with
the earth’s steady magnetic field is in some way involved in
biological effects.”
• Exposure to fields from ground currents “is likely to be in-
termittent and relatively weighted with high harmonics.”
• Currents in household plumbing may have “an effect on the
constituents of drinking water.”

Transients, Wire Codes and Electrical Noise

The Enertech study was conducted by Guttman in Camp-
bell, CA, Dr. Luciano Zaffanella in Enertech’s office in Lee,
MA, and Gary Johnson of EPRI’s High-Voltage Transmission
Research Center in Lenox, MA. Noting that prior to their study
there were little data on transients in residential environments,
they report that, “VHCC residences...showed a significantly
larger proportion of magnetic field transients generated out-
side the residence.” The transients in the Enertech study were
not rare events: They numbered from 84 to over 2,000 in a given
24-hour period.

Guttman and Zaffanella told Microwave News that their
measurements were not designed to identify the source of these
external transients. Large transients can be generated by the
switching of electric loads in primary distribution lines. How-
ever, external transients can also be caused by appliances being
turned on or off in a neighboring residence.

“I oscillate between being excited and being skeptical
about transients,” said Zaffanella, adding that more research
is essential. He expressed interest in whether transients are
generated by sewing machines, which have been linked to higher
rates of Alzheimer’s disease and childhood leukemia (see p.6
and MWN, J/A94 and J/A95).

Dr. Antonio Sastre, a consultant based in Suffern, NY, called
the association between wire codes and external transients
“the single most interesting and intriguing finding” in the
study by Guttman, Zaffanella and Johnson. Sastre has been
working on a related EPRI-sponsored effort.

Sastre’s work deals with the question of whether the EMFs
found in residential environments could possibly be large enough
to be detected by biological systems. Dr. Robert Adair of Yale
University in New Haven, CT, and other skeptics have argued
that the EMF “signal” would be far smaller than the noise
created by the normal activity of living cells (see MWN, J/A95).
But Sastre and others have observed residential transients that
would create signal-to-noise ratios far greater than unity. “The
objection that environmental fields are too weak...to induce
changes in cells does not apply to these transients,” Sastre told
Microwave News.

Working with a mathematical model of isolated cells,
Sastre, Guttman, EPRI’s Dr. Robert Kavet and Dr. James Weaver
of the Harvard-MIT Division of Health Sciences and Technol-
ogy in Cambridge, MA, showed last year that large residential
transients could induce changes in the cells’ transmembrane
voltage that would be larger than the thermal noise associ-
ated with the cells’ normal activity. They reported signal-to-
noise ratios that frequently exceeded ten to one.

At last June’s meeting of the Bioelectromagnetics Society
in Boston, Sastre, Johnson and Kavet presented more recent
work, in which they examined residential transients generated
by capacitor-bank switching in simplified primary distribu-
tion power lines at the EPRI research center. They described
how they measured transients in a variety of test configura-
tions, from a simple clean line to others involving complex in-
teractions between power lines, grounding systems, residen-
tial wiring and appliances. Signal-to-noise ratios greater than
unity occurred in every type of test scenario. Sastre told Mi-
crowave News that the power configurations closest to those
found in daily life showed the highest signal-to-noise ratios,
running as high as 70-80 to 1.

“You only need classical physics to build our mathemati-
cal models,” said Sastre. He cautioned, however, that, “Con-
ventional biology and conventional physics tell me a signal
could be detected. But that does not mean that the cell is lis-
tening to that signal.”

* Nancy Wertheimer, David Savitz and Ed Leeper, “Childhood Can-
cer in Relation to Indicators of Magnetic Fields from Ground Cur-
rent Sources,” Bioelectromagnetics (16, pp.86-96, 1995).
† J.L. Guttman, L.E. Zaffanella and G.B. Johnson, Survey Measure-
ments and Experimental Studies of Residential Transient Magnetic
Fields, Report TR-104532, Palo Alto, CA: EPRI, December 1994.

Senate Panel: No EMF Work at EPA
The Senate Committee on Appropriations has cut $350,000

from the Environmental Protection Agency’s (EPA) EMF
budget, because, “The committee believes EPA should not
engage in EMF activities.”

In a September 13 report (No.104-140), the committee
also stated: “Section 2118 of the Energy Policy Act of 1992
established a federal program to investigate and report on
human health effects from [EMFs]. Congress mandated
that this program of research and public communication be
managed jointly by the Department of Health and Human
Services and the [DOE]. No programmatic role was as-
signed to EPA, yet EPA has pursued a number of uninte-
grated activities on EMFs that are of questionable value.”

The House committee has already announced plans to
cut EPA’s low-priority radiation programs, which would
include its work on EMFs (see MWN, J/A95).

Meanwhile, the EPA is reorganizing; effective October 1,
the EMF program is moving to a new division, and Dennis
O’Connor, the current EMF team leader, has been reas-
signed to work on the disposal and cleanup of radioactive
waste. No replacement has yet been named.
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Electric Blankets
Can Lead to Birth Defects

Use of electric blankets during pregnancy is associated with
a greater risk of birth defects among babies born to women with
low fertility, according to a study from Washington state.

Writing in the September issue of Epidemiology (6, pp.485-
489, 1995), Dr. De-Kun Li of the Kaiser Permanente Medical
Group’s Division of Research in Oakland, CA, and Drs. Harvey
Checkoway and Beth Mueller of the University of Washing-
ton School of Public Health in Seattle report on 118 mothers of
children with congenital urinary tract anomalies and 369 con-
trols. For women who had been trying to become pregnant for
more than a year, electric blanket use was associated with a
four times greater risk of this birth defect in their children.

There was a significant tenfold increase in risk when elec-
tric blankets were used by low-fertility women during the first
trimester of pregnancy. “The first trimester is the most sensi-
tive period for almost all birth defects,” Li told Microwave
News, “so this supports the hypothesis.” The risk also grew
with the length of time that electric blankets had been used.

Women of normal fertility showed no increased risk, lead-
ing the researchers to suggest that “a woman with a compro-
mised reproductive system [may be] more vulnerable to envi-
ronmental insult,” and thus more likely to be affected by EMFs.

“Ours was the first study to look at EMFs in terms of identi-
fying a more susceptible population,” said Li. “We think that’s
the key as to why results of past studies look inconclusive.
Since EMFs seem to have a weak effect, if any, probably only
the most susceptible population will show it. Biologically it’s
very logical.”

“We were particularly interested in this birth defect not be-
cause of an interest in EMFs, but because of some anecdotal
reporting that it was linked to cocaine use,” Li explained. Oth-
er possible risk factors, such as smoking, vitamin use and EMF
exposure, were included in the study.

Besides electric blankets, the researchers also investigated
exposure to electrically heated water beds and to video display
terminals (VDTs). Neither was associated with any increased
risk of urinary tract defects for children of women with either
normal or below-average fertility. Li’s team noted that electric
blankets are much closer to the developing fetus, and cause
higher EMF exposures than water beds or VDTs.

“It seems likely that EMFs would also have an effect on
other birth defects,” commented Li. “That’s speculation, but
I don’t have any biological reason to think that an EMF effect
would be specific to this one particular birth defect.”

Li advised that pregnant women should avoid the use of
electric blankets. “This is a first study, the numbers are small,
and it needs to be confirmed,” he cautioned. “But although the
proof of the relationship is not final, I don’t see any downside
to not using electric blankets—even if in the future it turns
out that this was just a fluke. You can just add two more blan-
kets, or turn up the heat instead.”

Li’s group is the first to show that electric blankets may
increase the chances of birth defects. A 1990 study by Dr.
David Savitz of the University of North Carolina, Chapel Hill,

linked prenatal exposure to electric blankets with a signifi-
cant rise in children’s brain tumors (see MWN, M/J90). Stud-
ies by Dr. Nancy Wertheimer and Ed Leeper in Boulder, CO,
have found an association between problem pregnancies and
electric blanket use (see MWN, N/D88 and M/J86), while Dr.
Michael Bracken of Yale University School of Medicine in New
Haven, CT, reported that his EPRI-sponsored research found
no effect on the rate of fetal growth (see MWN, M/J95).

EMF Exposures: Garment
Workers Top Utility Employees

Sewing machine operators have some of the highest EMF
exposures ever found in the workplace, according to a paper
that will be presented this November at the Department of
Energy’s (DOE) annual EMF research review in Palm Springs,
CA. EMF levels varied widely with the type of machine, show-
ing up to a tenfold difference among the various brands.

In a study of workers at three clothing factories in Finland,
one type of sewing machine was consistently found to produce
EMFs above 200 mG at the operators’ knees, with some read-
ings ranging over 600 mG. Spot measurements of 64 machines
led to an estimate of a mean whole-body exposure of 20.5 mG,
while personal dosimetry measurements of two machine oper-
ators indicated a mean whole-body exposure of 30.2 mG. Mo-
torized hand-guided fabric cutters and heat press units also gen-
erated significant EMFs, with the fabric cutters exposing op-
erators’ hands to over 1.8 G.

“We believe that we found an occupation with higher aver-
age exposures than any studied so far, with the exception of
aluminum potroom workers,” Dr. Bary Wilson of Battelle Pa-
cific Northwest Laboratories (PNL) in Richland, WA, told
Microwave News.

“Finding this highly exposed group is especially important
because we don’t yet have much information on exposures for
occupations with primarily women workers,” said Lynne Gil-
lette, manager of DOE’s EMF RAPID program, who also worked
on the study. “With such striking exposures, these women would
be a very interesting group to study for female breast cancer,
among other diseases.”

A previous study of Finnish and U.S. garment workers by
another member of the research team, Dr. Eugene Sobel of
the University of Southern California School of Medicine in
Los Angeles, found a strong association between EMF expo-
sures and the likelihood of Alzheimer’s disease (see MWN, J/
A94). This past summer, Dr. Claire Infante-Rivard of McGill
University in Montreal, Canada, pointed to Sobel’s study and
said EMFs could have been responsible for a rise in leukemia
rates she had detected in an earlier investigation. In 1991, Infante-
Rivard had reported an increase in leukemia among children
born to women in Spain who had worked with sewing machines
during pregnancy (see MWN, J/A95).

The sewing machine operators examined in Finland were
found to have higher exposures than utility workers for al-
most all metrics, including time-weighted averages, transients,
intermittency and time above a given threshold. The one ex-
ception was for metrics related to field stability over time.
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The variation in exposure by type of machine was “large
and very predictable,” according to Wilson. The researchers at-
tributed the wide range in field strengths to differences in the
kind of motor used in each brand.

“We brought sewing machines into the lab here to devel-
op measurement protocols,” Wilson added. “However, lab
data proved to be a poor predictor of what we found in the work-

place. The take-home lesson here is that if you want to know
what is in the workplace, you have to go there.”

DOE’s Gillette noted that the data acquisition and report-
ing scheme developed by another team member, Norman
Hansen of Battelle PNL, “worked very well and will help the
EMF RAPID program meet its goal of setting a new standard
for exposure assessment and reporting.”

Jamail Drops Childhood Cancer Suit  (continued from p.1)

Texas law—has changed.”
HL&P’s attorney, Irvin Terrell of Baker & Botts in Houston,

told Microwave News, “Having tried a case with and against
Joe, I am delighted to see him go. Joe is a great trial lawyer,
but his problem here is that he had a weak case.” Terrell added,
however, that, “He did not tell me so.”

“There were no settlement discussions between HL&P and
the plaintiffs which led to this dismissal,” according to a state-
ment from HL&P. “We welcome the voluntary dismissal of
this lawsuit by the plaintiffs. There is no consensus in the scien-
tific community as to the health effects, if any, associated with
EMFs and therefore no reason to put the plaintiffs and their
families through the stress of litigation. Our hearts go out to
these families who have been touched by childhood cancer and
we commend them for taking this responsible action.” The
company said it will continue supporting research on pos-
sible EMF health effects and will keep its customers informed
about the issue.

Nine of the children involved in the suit developed leuke-
mia; two others contracted other forms of cancer. Three have
died. The suit charged that magnetic fields from power lines,
which “were many times stronger than the level proven to cause
childhood cancers,” invaded their homes “secretly and si-
lently.” While there has been much EMF litigation in recent
years, this was the first case in the U.S. to focus on childhood
leukemia.

The action was also the first to name the Electric Power
Research Institute (EPRI) as a defendant, according to EPRI
spokesperson Barbara Klein. Jamail and Tyler had charged
that EPRI and HL&P “conspired to falsely persuade plain-
tiffs, the public at large and the responsible governmental en-
tities that magnetic fields present no cancer danger.”

EPRI is “extremely pleased” that the plaintiffs have with-
drawn the suit, Klein said in an interview. “Had the case pro-
ceeded to trial,” she added, “we believe that our attorneys
would have been successful in defending EPRI and obtaining
a judgment in our favor.”

Texas is well known as being friendly to plaintiffs. The Oc-
tober 16 Fortune magazine reported in a cover story on “Fa-
tal Litigation” that the state is “a plaintiffs’ mecca,” where
“judgments are higher than they are practically anywhere else
in the country” and where “the standards for evidence are far
more favorable to the plaintiffs.”

But that may be changing. In an October 3 profile of Dal-
las-based John Cracken—who, like Jamail, is referred to as
“one of the most feared personal injury attorneys in Texas”—
the Wall Street Journal noted that, “The Texas legislature re-
cently adopted a raft of tort-law changes that tightened venue

laws, capped punitive damages and limited the liability of de-
fendants found to bear less than half the fault.” The Journal
pointed out that, “Many plaintiffs’ attorneys will suffer.”

The new laws only apply to cases filed after September 1,
1995, so they do not directly affect Jamail’s EMF lawsuit. But
they do reflect a change in attitudes towards tort litigation.

One key change came last June when the Texas Supreme
Court voted in E.I. du Pont de Nemours & Co. Inc. v. C.R. Rob-
inson to adopt the restrictive Daubert rule used by the federal
courts to determine what kind of scientific evidence is admis-
sible (see also pp.11-12). Texas Monthly observed that this
decision “makes it almost impossible to win a groundbreaking
health-related lawsuit in Texas if the scientific evidence is in
dispute, as is the case with EMFs.”

In this case, decided by a vote of 5-4, Justice Bob Gammage
was one of the dissenters. On August 24, Gammage announced
that he would retire on September 1. “It was a total surprise to
the public,” Gammage’s assistant, Linda Smith, said in an inter-
view. Gammage’s replacement on the court will be appointed
by Republican Gov. George W. Bush, elected last fall.

On September 1, plaintiffs in the suit against HL&P, Bicki
et al. v. Houston Industries Inc. et al., asked that their case be
dismissed.

Chief Justice Thomas Phillips of the state Supreme Court
is a former partner at Baker & Botts, HL&P’s attorneys. In the
September 4 Texas Lawyer, Robert Elder Jr. wrote that Phillips
had been accused of being “a corrupt lackey for his former
firm” by Richard Laminack, a lawyer in the breast implant class
action suit against Dow Chemical Co. “Houston plaintiffs’
lawyers have been grumbling about the alleged Baker & Botts
connection all summer, but Laminack has been the only one
bold—or careless—enough to put it in writing,” Texas Lawyer
reported. Dow Chemical lawyer Richard Josephson told El-
der that these charges were “just ridiculous,” pointing out that
Phillips left Baker & Botts 15 years ago.

A Houston attorney who has been following the Jamail case
noted that under Texas law the statute of limitations for the
complaint brought against HL&P does not begin to run until
the children reach the age of 18.

Jamail is listed in the Guinness Book of World Records for
an $11.12 billion verdict against Texaco on behalf of Pennzoil.
His reputation is not based on this case alone, but on a whole
series of multimillion-dollar settlements and jury awards. Ob-
servers credit Jamail with a special talent for converting compli-
cated legal issues into clear-cut battles between right and wrong.
With a personal fortune estimated at $700 million, Jamail would
have had the deep pockets required for the protracted expense
of battling an electric utility in a landmark case.
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Swedish Cancer Study  (continued from p.1)

Floderus analyzed cancer records for 1971 to 1984 for near-
ly 1.6 million male and more than 800,000 female workers
20-64 years of age. The rates of brain, breast, colon, kidney,
liver, lung, prostate, skin and testicular cancers were all el-
evated by 5-35% among those believed to be exposed to EMFs
at work. In addition, the incidence of all cancers combined
was 5-10% higher than expected for both men and women.
EMF exposures were estimated based on job titles.

One notable exception was leukemia. Although the incidence
of chronic lymphocytic leukemia was up to twice the expected
rate for women, there was no parallel increase among men.

The new Swedish results complement those of Dr. Genevi-
eve Matanoski of the Johns Hopkins University public health
school in Baltimore. In 1989, she reported that telephone cable
splicers had higher rates of colon, lung and prostate cancers, as
well as leukemia and lymphoma (see MWN, N/D89).

Both Floderus’s and Matanoski’s findings are consistent
with a hypothesis put forward by Dr. Russel Reiter of the Univer-
sity of Texas Health Science Center in San Antonio that mag-
netic fields may promote cancer by suppressing the production
of the hormone melatonin (see MWN, N/D93). This would re-
sult in higher rates of a variety of different cancers, according
to Reiter.

“The wide variety of tumors represented [in Floderus’s
data] suggests the mechanism is a basic one—for example,
involving free radicals and melatonin,” Reiter told Microwave
News at the BEMS meeting.

Floderus had already presented her results in Sweden be-
fore the BEMS meeting and the Swedes who came to Boston
were well aware of them. Rolf Lindgren, the EMF manager
at Vattenfall, the state power company, in Göteborg, commented
that, “The most striking result is that she found elevated rates
of cancers for the types of cancers that have been increasing
in Sweden.”

Dr. Yngve Hamnerius of the Chalmers University of Tech-

nology, also in Göteborg, said that, “The message is that we
should look at other types of tumors, not just leukemia and brain
tumors.”

Floderus’s new study has been widely covered in the Swed-
ish press. For instance, on August 24 the tabloid Aftonbladet
featured Floderus on the front page along with the headline,
“The Jobs That Can Give You Cancer.” Inside, a headline an-
nounced in bold letters: “Alarming New Report: Magnetic
Fields Can Cause Cancer.”

Floderus estimated worker exposures with data she col-
lected for her earlier major occupational study, released in 1992
(see MWN, S/O92). She noted that she had more confidence
in her new results for men than for women because the expo-
sure measurements were done for men—not for women.

The NIWL was formerly known as the National Institute
of Occupational Health (NIOH).

Swedish Government Agencies
To Issue New EMF Policy

On October 9, the five Swedish government agencies
with responsibility for EMF health and safety will issue
a new policy on exposures to magnetic fields. Although
Swedish officials would not disclose the planned recom-
mendations, knowledgeable sources told Microwave News
that a policy of prudent avoidance will be endorsed.

Also on October 9, an NIWL working group, chaired
by Dr. Bengt Knave, will issue Magnetic Fields and Can-
cer—A Criteria Document, which summarizes current
thinking on the EMF problem in the Swedish work envi-
ronment, according to Dr. Ulf Bergqvist, the secretary of
the working group and a researcher at NIWL. He declined
to say what the group has concluded.

HIGHLIGHTS
« Cellular Phone Notes »

For better health, “eat a low-fat diet, exercise and use a cellu-
lar phone.” That was the advice given by Dr. Robert Park,
director of information for the Washington-based American
Physical Society (APS), in the August 18 edition of his news
bulletin on the Internet. Park played a key role in the recent
APS statement on EMFs, which argues that magnetic fields
pose no health hazard (see MWN, M/J95). This time, Park an-
nounced preliminary results from 260,000 subjects in “a mas-
sive study” of cellular phone use—though he did not say who
was doing the research. “The most striking finding is that age-
specific mortality of cellular-phone users is significantly be-
low that of the overall U.S. population,” he said. “So skip the
broccoli, and spend a little extra time with your cellular phone.”
When Microwave News asked Park which study he was refer-
ring to, he said he had heard it described by Dr. Don McRee,
director of extramural research for Wireless Technology Re-

search (WTR), in a presentation at the 2nd Annual Michaelson
Research Conference this August in Kalispell, MT. As for the
data behind the “striking finding,” Park provided only a syl-
logism: “McRee pointed out the obvious: Cellular phone us-
ers tend to be affluent, and the affluent always have lower mor-
tality rates.” Who was actually conducting this research? Park
still did not say. McRee said in an interview that Park was
talking about results that were displayed on a single slide, which
had been provided by WTR’s chair, Dr. George Carlo. But
even McRee was not familiar with the study’s details, and he
referred further questions to WTR, the research arm of the Cel-
lular Telecommunications Industry Association in Washing-
ton. WTR spokesperson Mike Volpe expressed displeasure
with Park’s commentary, calling it “pretty irresponsible.” Vol-
pe added: “It sounds like he’s playing fast and furious with a
serious public health issue.” As it turns out, the cellular phone
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study mentioned by Park is the one being sponsored by WTR
at Epidemiology Resources Inc. in Newton Lower Falls, MA
(see MWN, J/F94). Dr. Nancy Dreyer, the company’s presi-
dent and CEO, said that her team had submitted its first paper
for peer review and publication, but added, “I’d prefer not to
comment on the results. I think the role of a responsible scien-
tist is to put her results through the peer-review process.” Asked
why Carlo would then be making their data available to the
Michaelson conference, Dreyer offered no explanation. “I can
only speak for the research that’s being conducted by Epide-
miology Resources,” she said. When asked the same question,
Volpe said only, “The WTR policy is not to comment on re-
search before it’s been peer-reviewed.”

««  »»

How soon can epidemiology tell us anything about the safety
of cellular phones? Since they have only recently become a
part of daily life, useful answers may well be years away, ac-
cording to Dr. Stan Barnett of Australia’s Commonwealth
Scientific Industrial Research Organization. He questions
the priority that WTR has placed on this line of research in a
recent report: “The type of studies described by Carlo as im-
portant may not be the most appropriate....His program has
identified epidemiology studies as important, while the com-
mon opinion is that there is negligible chance of identifying a
risk, certainly within the next ten years” (see pp.13-14).

««  »»

First it was cardiac pacemakers—now implantable cardiac
defibrillators have also been found to be vulnerable to interfer-
ence from some digital cellular phones. An implantable defibril-
lator monitors the user’s heart 24 hours a day. When it senses
an irregular heartbeat (fibrillation), it sends a jolt of electric-
ity to stabilize heart function. But interference from digital cellu-
lar phones can cause defibrillators to fire their full 750-volt
charge needlessly, according to Howard Bassen and Paul Rug-
gera of the FDA in Rockville, MD, and Dr. Hans Moore of
George Washington University Medical Center in Washington.
They will present their findings at the 68th Scientific Sessions
of the American Heart Association, to be held November 13-
16 in Anaheim, CA. “The effect would not be fatal or damag-
ing,” Bassen told Microwave News. “It would be painful, and
could knock you down. It is undesirable and could cause un-
necessary risk to the user.” He said that the problem may be
more serious than that of interference to pacemakers (see MWN,
J/A94 and M/J95). Bassen, Ruggera and Moore observed the
effect in laboratory testing when the base of the antenna of
certain phones was held within 5 cm of the defibrillator’s pulse
generator. The researchers feel that their work should be re-
peated with devices actually implanted in users, and Moore
is developing a protocol that would ensure the safety of partici-
pants during testing.

««  »»

In July, WTR issued Potential Public Health Risks from Wire-
less Technology, Risk Evaluation Research: Progress, Prior-
ities and Request for Proposals, which prompted a number

of scientists to scratch their heads. Of particular concern is a
“special requirement” that all in vitro research be carried out
in a single exposure facility. “It’s ridiculous,” commented one
researcher who asked not to be named. “This is an expensive
and unproductive way to do research. In addition, the variety
of studies that can be done at the facility will obviously now
be limited.” Another scientist, who also asked for anonymity,
commented that, “Using one lab makes no sense because the
whole purpose of replication is to repeat an experiment in dif-
ferent labs in order to eliminate possible artifacts.” In an Au-
gust 22 “Dear Colleague” letter, WTR’s Dr. Ian Munro sought
to explain the rationale behind the group’s decision: “A single
site will open the program to investigators who do not have ac-
cess to appropriate dosimetry systems or [RF] engineering exper-
tise. Additionally, a single exposure system will guarantee that
all work will be conducted under the same conditions.” Munro
did leave the door open for WTR to sponsor those “who do have
the expertise to develop an appropriate exposure system at their
own site.” Proposals were originally due by October 1, 1995,
but the deadline has been extended to November 1.

««  »»

In addition to the reports on cellular phone safety recently is-
sued in Australia and in Denmark (see pp.12-14), the Interna-
tional Commission on Non-Ionizing Radiation Protection

WTR Gives Gandhi $185,000
for Cellular Phone Dosimetry

Dr. Om Gandhi of the University of Utah, Salt Lake City,
has been awarded a $185,000 contract from WTR to de-
termine the accuracy of the finite difference time domain
(FDTD) method for predicting the distribution of energy
from cellular phones inside the human head.

“Our computer models will help us develop tools that
will in turn help industry design hand-held phones that
have desirable radiation patterns while assuring compli-
ance with health standards,” Gandhi told Microwave
News. This work will lead to the development of a certi-
fication program for the next generation of portable phones.
Gandhi said the project should be completed by the end
of the year.

WTR, the Washington-based research arm of the cel-
lular phone industry, first announced its intention to spon-
sor work in Gandhi’s lab in December 1993 (see MWN,
J/F94). As the negotiations dragged on, Gandhi grew more
and more frustrated (see MWN, J/F95 and M/J95), but he
did not offer an explanation for the long delay.

A second WTR dosimetry contract, also announced in
December 1993, was awarded this spring to Dr. C.K. Chou
of the City of Hope National Medical Center in Duarte,
CA (see MWN, M/J95). Neither Chou’s nor Gandhi’s pro-
posal was reviewed by the advisory committee on cellular
phones at the Harvard Center for Risk Analysis in Boston,
according to the center’s Dr. Susan Putnam.
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HIGHLIGHTS

health concerns ($269,000); and outreach to “interested parties
in the scientific community, government, industry, and the pub-
lic” ($370,000). Within risk evaluation research, $489,000 was
spent on dosimetry, $814,000 on toxicology, $637,000 on epi-
demiology and $96,000 on electromagnetic interference.

««  »»
The Congressional Office of Technology Assessment (OTA)
released its report on Wireless Technologies and the National
Information Infrastructure on August 7, with a section on health
issues that reflects significant changes from an earlier draft.
When the April 4 version of the report was leaked (see MWN,
M/J95), it was criticized for unsupported statements such as,
“Cellular telephones...put out little power and skin proves to
be a fairly effective shield for much of the radiation a typical
cellular phone puts out.” This does not appear in the final doc-
ument, nor does the assurance that “there appears to be little
cause for concern” that cellular phones might cause cancer.
Also missing is the draft’s assertion that brain cancer rates have
not gone up in the last ten years, which contradicted National
Cancer Institute statistics. The final report says simply that the
debate over possible health effects is “intensely polarized,”
and that “both sides have evidence...they believe supports their
case.” Like the draft, it states that questions raised by the Gen-
eral Accounting Office about possible bias in WTR’s industry-
funded research (see MWN, N/D94) “appear to have been ad-
dressed.” Gone, however, is the assertion that WTR “and its
research process appear to meet the criteria for unbiased and
open scientific research.” Copies of the OTA report can be
obtained for $19.00 each from: New Orders, Superintendent
of Documents, PO Box 371954, Pittsburgh, PA 15250; or by
calling (202) 512-1800.

WTR has formed the International Committee on Wireless
Communication Health Research (ICWCHR) with a mission
similar to that of WTR: “To identify and coordinate research
and to communicate research findings on the potential health
effects of wireless communication technology.”

According to WTR spokesperson Mike Volpe, the new or-
ganization “has no formal structure” and has “no chairman.”
He explained that it “evolved from a desire of scientists to
have a forum to exchange information about their various pro-
grams.” Susan O’Donnell in WTR’s Washington office is
the contact person  for the ICWCHR.

WTR and the ICWCHR are jointly planning a State of the
Science Colloquium to be held November 13-15 in Rome,
Italy. Space is limited to 200 participants; and the registra-
tion fee is $250. A written proceedings will be published and
a video summary is planned.

Among those scheduled to present invited papers in Rome
are: Drs. David Brusick, Alessandro Chiabrera, C.K. Chou, Om
Gandhi, David Hayes, Kenneth Joyner and Kenneth Rothman.

The members of the ICWCHR are: Dr. Jørgen Bach
Andersen, Center for Personkommunikation, Aalborg Univer-
sity, Aalborg, Denmark; Drs. Paolo Bernardi and Guglielmo
D’Inzeo, Dept. of Electronic Engineering, “La Sapienza” Uni-
versity of Rome, Italy; Dr. George Carlo, WTR, Washing-
ton, U.S.; Gerd Friedrich, Forschungsgemeinschaft Funk
(FGF), Bonn, Germany; Dr. Zlatko Koren, Faculty of Elec-
trical Engineering and Computing, University of Zagreb,
Croatia; Dr. Alastair McKinlay, Head, Non-Ionizing Radia-
tion Dept., National Radiological Protection Board, Oxford-
shire, U.K.; Dr. Michael Repacholi, Royal Adelaide Hospital,
Adelaide, Australia; Dr. Masao Taki, Dept. of Electronics
and Information Engineering, Tokyo Metropolitan Univer-
sity, Japan (invitation under consideration); Dr. Paolo Vec-
chia, National Institute of Health, Dept. of Physics, Rome,
Italy; Dr. Gary Williams, Chief, Div. of Pathology and Toxi-
cology, American Health Foundation, Valhalla, NY, U.S.

For more information, contact O’Donnell at (202) 833-
2800, Fax: (202) 833-2801.

(ICNIRP) will soon issue its own statement, Health Issues Re-
lated to the Use of Hand-Held Radiotelephones and Base Trans-
mitters. ICNIRP’s Scientific Secretary, Roger Matthes of the
German Institute for Radiation Hygiene in Neuherberg, said
that the statement will be published in Health Physics, but he
would not reveal any other details about its contents. The state-
ment has been under discussion for years. A draft obtained by
Microwave News in 1992 recommended the rejection of the 7 W
exclusion clause, which would exempt essentially all cellular
phones from safety guidelines (see MWN, M/J93).

««  »»

WTR has published a report, Laying the Foundation, on the
completion of “Phase One” of its research program. “Today,
25 months into what was projected as a 60-month program, we
have achieved significant understanding of the key scientific
issues,” writes WTR’s chair, Dr. George Carlo, in the introduc-
tion. “We have moved forward with Phase Two: Extramural
Research, where specific hypotheses will be tested in indepen-
dent universities and laboratories around the world.” Future
phases are outlined in a pyramid-style chart titled “Getting to
the Answers”:

1998: Informed Judgments
1997: Long-Term Study Findings
1996: Short-Term Study Findings

1995: Extramural Research
1994: Laying the Foundation

The report describes WTR’s four program areas and how much
was spent on each during 1994: risk evaluation research
($2,036,000); risk management research ($160,000); surveil-
lance of ongoing research in order to spot any potential public

WTR Goes International; November Meeting in Rome, Italy
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Two Courts Differ on Evidence
in Cell Phone–Cancer Cases

Two judges are interpreting the admissibility of scientific
evidence alleging a cellular phone–cancer link differently. A
federal court judge in Florida dismissed a case in May for lack
of evidence, but, in August, a Georgia state court judge decided
there was enough evidence to send the case to a jury. Both de-
cisions are being appealed.

In Georgia, Richard Ward is suing Motorola Inc., which is
headquartered in Schaumburg, IL. Ward, who is in his mid-40s,
is claiming that he developed an astrocytoma on the right side
of his head from holding a cellular telephone in his right hand
(see MWN, N/D94). He bought his cellular phone in June
1989 and was diagnosed in February 1991.

The Florida lawsuit, the first cellular phone–brain tumor
case in the U.S., was brought by David Reynard on behalf of

President Clinton To Facilitate Siting
of Cellular Phone Antennas on Federal Property

The memorandum reprinted below on Facilitating Access to Federal Property for the Siting of Mobile Services Antennas was sent by
President Bill Clinton to the heads of all federal agencies on August 10, 1995. The memo follows a March 22 letter from Thomas Wheeler,
president and CEO of the Cellular Telephone Industry Association (CTIA) in Washington, who asked the President to issue an execu-
tive order directing federal agencies to facilitate the use of property they control (see MWN, M/J95). The CTIA is clearly pleased with
the outcome. “It’s a win-win situation,” CTIA spokesperson Mike Houghton told Microwave News. “It’s good news for the government
because carriers have to pay, so there is new revenue. It’s also a win situation for carriers because it gets us access to locations that often
are the largest buildings in town.”

life Refuge systems, and subject to any federal requirements pro-
mulgated by the agency managing the facility and the Federal Com-
munications Commission, the Federal Aviation Administration,
National Telecommunications and Information Administration and
other relevant departments and agencies.
(b) Antennas on federal buildings or land may not contain any
advertising.
(c) Federal property does not include lands held by the United States
in trust for individual or Native American tribal governments.
(d) Agencies shall retain discretion to reject inappropriate siting
requests, and assure adequate protection of public property and
timely removal of equipment and structures at the end of service.
2. All procedures and mechanisms adopted regarding access to
federal property shall be clear and simple so as to facilitate the
efficient and rapid buildout of the national wireless communica-
tions infrastructure.
3. Unless otherwise prohibited by or inconsistent with federal
law, agencies shall charge fees based on market value for siting
antennas on federal property, and may use competitive proce-
dures if not all applicants can be accommodated.

This memorandum does not give the siting of mobile services
antennas priority over other authorized uses of federal buildings
or land.

All independent regulatory commissions and agencies are re-
quested to comply with the provisions of this memorandum.

This memorandum is not intended to create any right, benefit
or trust responsibility, substantive or procedural, enforceable at
law or equity by a party against the United States, its agencies or
instrumentalities, its officers, or any other person.

This memorandum shall be published in the Federal Register.

Recent advancements in mobile telecommunications technol-
ogy present an opportunity for the rapid construction of the nation’s
wireless communications infrastructure. As a matter of policy,
the federal government shall encourage the efficient and timely
implementation of such new technologies and the concomitant infra-
structure buildout as a means of stimulating economic growth and
creating new jobs. The recent auctioning and impending licensing
of radio frequencies for mobile personal communications services
presents the federal government with the opportunity to foster new
technologies and to encourage the development of communications
infrastructure by making federal property available for the siting of
mobile services antennas.

Therefore, to the extent permitted by law, I hereby direct the ad-
ministrator of General Services, within 90 days, in consultation
with the Secretaries of Agriculture, Interior, Defense, and the heads
of such other agencies as the administrator may determine, to de-
velop procedures necessary to facilitate appropriate access to fed-
eral property for the siting of mobile services antennas.

The procedures should be developed in accordance with the
following:
1. (a) Upon request, and to the extent permitted by law and where
practicable, executive departments and agencies shall make avail-
able federal government buildings and lands for the siting of mobile
service antennas. This should be done in accordance with federal,
state, and local laws and regulations, and consistent with national
security concerns (including minimizing mutual electromagnetic
interactions), public health and safety concerns, environmental and
aesthetic concerns, preservation of historic buildings and monu-
ments, protection of natural and cultural resources, protection of
national park and wilderness values, protection of National Wild-

his wife Susan, who died in 1992 (see MWN, M/J92, J/F93 and
M/J95). Susan Reynard had used a hand-held cellular phone
for two years prior to her diagnosis, according to her husband.
Reynard is suing Melville, NY-based NEC America Inc. and
GTE Mobilnet of Tampa.

“The rules for accepting scientific theory and evidence
from an expert are much stricter in federal court,” noted attor-
ney Bruce Goodhart of Holstein, Mack & Klein in Chicago. Good-
hart’s firm is representing several clients with brain tumors,
including Robert Kane and Debbra Wright, who are suing cel-
lular telephone manufacturers (see MWN, J/F94 and M/A95).

In denying Motorola’s request to dismiss the Ward case, Fulton
County, GA, Judge Jerry Baxter found that, “There are genuine
issues of material fact remaining.” But he signed a Certificate
of Immediate Review, the first step in a process that allows his
decision denying the defendants’ motion for summary judg-
ment to be appealed. The appeal was filed September 18.
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EC Report Calls for More Cellular Phone Safety Research

“The general public should have the best possible assurance
that there are no health risks involved in using wireless, porta-
ble phones....Scientific data of a high quality are essential
in order to provide a basis for determining the potential health
risk. These data are lacking at the moment.” That is the con-
clusion of a report on cellular phone safety sponsored by
the European Community (EC) (see MWN, N/D94).

Prepared by Professor Jørgen Bach Andersen and colleagues
at the Center for Personkommunikation at Aalborg Univer-
sity in Aalborg, Denmark, and the Danish Cancer Society
at the request of the EC’s telecommunications directorate,
the report states that its goal was “to collect in one small
document the most relevant information concerning the expo-
sure from European systems,” providing “an overview en-
abling decision-makers to better understand the issues.”

“Near the turn of the century a major part of all telephones
will be wireless,” the document states, “and it is in this re-
spect that environmental issues come to the forefront.”

In a short summary of existing research, the report cites
many experiments that demonstrate both EMF and RF/MW
bioeffects. However, it explains, “Most often power levels,

modulation spectra, carrier frequencies, etc. are different from
the ones of interest” relative to cellular phones. In calling
for more research, it suggests that “especially the modulat-
ed systems should be studied further.”

In discussing GSM phones, which are widely used in Eu-
rope, in contrast to the U.S., the report states that if the anten-
na is held too close to the head, ANSI/IEEE guidelines on
power density can be exceeded. It notes that this standard
is based only on possible thermal effects.

Although it states, “There is no evidence of any health
risks related to the use of a mobile hand-held phone,” the
report finds that “the data are inadequate for drawing any
conclusion that cellular phones...present a public health risk
or not.” It concludes that, “The subject matter still needs a
great deal of robust research.”

For more information about On the Possible Health Ef-
fects Related to GSM and DECT Transmissions: A Tutorial
Study, contact: Dr. J. Bach Andersen, Center for Personkom-
munikation, Aalborg University, Fredrik Bajers Vej 7, DK-
9220 Aalborg, Denmark, (45) 9815 8522, Fax: (45) 9815
1583.

NCRP To Revise Report on
Bioeffects of RF/MW Radiation

The National Council on Radiation Protection and Measure-
ments (NCRP) has formed a committee to update the agency’s
“Report No. 86: Biological Effects and Exposure Criteria for
Radiofrequency Electromagnetic Fields.” The eight-member
group is expected to meet for the first time in November. The
revision should take at least three years, according to the com-
mittee’s chairman, Dr. James Lin of the University of Illinois,
Chicago. The committee’s vice chairman is Dr. C.K. Chou of
the City of Hope National Medical Center in Duarte, CA.

The original radiofrequency and microwave (RF/MW) radi-
ation report, issued in 1986, took nine years to complete and
was based on research published through 1982 (see MWN, M/J
86). The revision will update the literature database and reeval-
uate the report’s conclusions in light of new laboratory find-
ings and human health studies. “Certainly, research has been
ongoing over the past decade, so this report will take that into
account,” said Dr. Tom Koval, an NCRP senior staff scientist

Ward’s attorneys see Baxter’s decision as a clear-cut vic-
tory and his subsequent signing of the appeal procedure form
as routine. “Contrary to the [cellular phone] industry’s posi-
tion, a growing bank of evidence from multiple scientific dis-
ciplines exists that electromagnetic emissions from portable
cellular telephones can have biological and carcinogenic ef-
fects on humans,” said William Gray of Dennis, Corry, Por-
ter & Gray in Atlanta. “The court...simply confirmed that there
was sufficient evidence of causation to create a jury issue.”

Motorola has a different view. “Our position is that the al-
legation at the heart of this case is absolutely baseless and the
other side has failed to produce any scientific evidence, cred-
ible or otherwise, to back up its claim,” said Norm Sandler, a
spokesperson for Motorola.

One of Ward’s expert witnesses is Dr. David Perlmutter, a
Naples, FL, neurologist, who reviewed Ward’s medical records
and concluded that his use of a cellular phone “did in fact cause,
exacerbate and/or promote the growth of [the plaintiff’s brain]
tumor.” Ward is also using testimony from Dr. Andrew Marino
of the Louisiana State University Medical Center in Shreve-
port, who similarly concluded that Ward’s use of a cellular phone
“caused or exacerbated the plaintiff’s malignant brain tumor.”
Sandler referred to Perlmutter’s and Marino’s testimony as
“personal opinions.”

Interestingly, Perlmutter had previously provided testimony
in Reynard’s case, which was dismissed on May 17 by U.S.
District Court Judge Ralph Nimmons Jr. on the grounds that
Perlmutter’s testimony on medical causation was inadmissible.
Nimmons cited the U.S. Supreme Court’s 1993 decision in
Daubert v. Merrell Dow Pharmaceuticals Inc., which lets the
trial court determine the admissibility of expert testimony.

Nimmons wrote that Perlmutter had given no indication that
he examined Susan Reynard or reviewed her medical records
and that “the conclusions of the affidavit are not supported
by any objective source, such as a treatise or a published ar-
ticle in a reputable scientific journal.”

“We feel that the judge erred in, among other things, his
application of the superior court’s ruling in the Daubert case,”
said Reynard’s attorney, John Lloyd of St. Petersburg, FL.
Lloyd filed a notice of appeal on August 17.
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assigned to work with the committee. The NCRP is based in
Bethesda, MD.

The report will include sections on: molecular, cellular and
tissue interactions; effects on blood, endocrine, immune, ner-
vous and reproductive systems; behaviorial and ocular effects;
epidemiology; and medical applications. It will address both
thermal and nonthermal responses, continuous and pulsed fields,
as well as exposure criteria.

An NCRP committee on RF/MW radiation has recently been
criticized for its lack of biological expertise (see MWN, M/J
95). Asked why neither the chairman nor the vice chairman of
this new committee is a biologist, Dr. Thomas Tenforde of Bat-

telle Pacific Northwest Laboratories in Richland, WA, a vice
president of the NCRP, said, “The best understanding in the field
is more on the physical science-engineering end than on the biol-
ogy end.”

The other committee members are: Drs. Eleanor Adair of
the John Pierce Laboratory Inc., New Haven, CT; Patricia Buf-
fler of the University of California, Berkeley; George Harrison
of the University of Maryland Medical School, Baltimore; Greg-
ory Lotz of the National Institute for Occupational Safety and
Health, Cincinnati; Richard Luben of the University of Califor-
nia, Riverside; and Jan Stolwijk of Yale University School of
Medicine, New Haven, CT.

Australian Report on Cellular Phone Risks: More Questions Than Answers

Australia’s Commonwealth Scientific Industrial Research Or-
ganization (CSIRO) has concluded that the safety of cellular
telephones (CTs) cannot be resolved “in the near future.” But
very little RF/MW radiation research is being done in Austra-
lia to resolve the uncertainties, according to Dr. Stan Barnett,
a principal research scientist at CSIRO’s Division of Radio-
physics, who prepared the report.

“My goal is to establish a national committee to approach
this problem by coordinating relevant and focused research,”
Barnett told Microwave News. “We need to know whether bio-
effects are repeatable, before we spend too much effort trying
to determine a mechanism.” He added that, “Important issues
are clearly those which suggest effects on the central nervous
and sensory systems, such as the Lai-Singh report of single-
strand DNA breaks, changes in the permeability of the blood-
brain barrier and lesions in the cornea.” Barnett said that this
problem is a global one and that he is exploring the feasibility of
forming international liaisons. He estimated that with a bud-
get of $3 million over a three-year period, some “valuable an-
swers” would probably emerge.

The report, Status of Research on Biological Effects and
Safety of Electromagnetic Radiation [EMR]: Telecommunica-
tions Frequencies, was commissioned by the Spectrum Man-
agement Agency (SMA) of the federal Department of Commu-
nications. Although completed in June 1994, the report was not
released until March 30, 1995. Copies are available at no charge
from: Roger Smith, SMA, Purple Bldg., Chan St., Belconnen,
ACT 2617, Australia, (61+6) 256-5555, Fax: (61+6) 256-5200.

Reprinted below are excerpts from the report’s executive
summary.

...Digital technology has allowed unexpectedly rapid growth in
the CT industry worldwide....Research on biological effects and de-
velopment of safety standards always lags many years behind tech-
nological development, due to the limited availability of funding.
However, public acceptance can be easily damaged if the safety issues
are not satisfactorily resolved. A small proportion of the massive man-
ufacturing benefits would fund substantial research programs.

To answer the question of safety of CT is a tall order....The main
topic of concern seems to be whether or not a real risk exists for the
development of cancer. This is doubtlessly due to the continuing
uncertainty about power line frequencies....Many laboratory studies

show abnormal cell growth and gene expression when exposed to
ELF or RF modulated with an ELF component....

In the present climate of scientific uncertainty it is difficult to
see how the situation can be suitably resolved in the near future.
There is no scientific basis to support initiation of cancer by RF ra-
diation and most human cancers take many years to develop. The
latency factor is an important issue. Meaningful animal studies re-
quire exposure throughout the normal lifetime and therefore require
many years to properly plan, exercise and evaluate. There is no evi-
dence that low levels of EMR at frequencies up to 300 GHz can di-
rectly alter the DNA genetic material of cells and initiate cancer. How-
ever, there is some evidence that EMR alters enzyme synthesis in
ways similar to known chemical cancer promoters.

The thermal mechanism is most commonly accepted, and there
is a tendency to assume that physiological effects cannot occur in
conditions where the expected temperature increase is less than 1˚C
....The attitude of physical scientists is, generally, to disregard reports
of effects for which a known physical mechanism cannot be readily
attributed. However, the mechanisms are inadequate to explain all of
the observed biological responses. Radiation biologists have reported
a number of changes in various biological systems following expo-
sure to EMR that produces insignificant or undetectable tempera-
ture increase. These effects range from alteration of ion concentration
in cells [to] increased rate of DNA synthesis to enhancement of the
rate of tumor growth in experimental animals....Mechanisms for
many of these biological effects have not been identified or proposed
and this lack of scientific explanation has, not surprisingly, led to a
reluctance to accept the effects as “real.” The difficulty is compounded
by the fact that as there is limited research activity, particularly at
RF, much of the work has not been replicated in independent labora-
tories. There is often no attempt to establish a dose–response for
reported effects. This is difficult to explain or justify.
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Whilst researching the scientific database in the preparation of
this report, it has become evident that subtle changes in cell structure
and biochemistry have been frequently reported at exposure levels
where gross thermal change could not be attributed as a cause. The
effects involve a number of phenomena from cell membrane per-
meability to altered gene expression....

A number of effects have been reported from reliable research
groups of in vivo effects resulting from exposure to pulsed MW radi-
ation. Reported low-level in vivo effects that have received little no-
tice involve the impairment of short-term memory function in rats
exposed to 2.45 GHz at 1 mW/cm2 or a whole-body SAR of 0.6 W/
Kg for 45 minutes. The effect was produced with both CW and pulsed
waveforms and is thought to be due to MWs activating endogenous
opiods in the brain, thereby causing a decrease in cholinergic activity
in the hippocampus. The effect is similar to that caused by stressors.

Degenerative changes have been reported in ocular tissues in
primates exposed to pulsed (1.25-2.45 GHz) MWs where an SAR of
2.6 W/Kg has produced lesions in the cornea and iris. Application
of the glaucoma drug timolol maleate reduced the threshold for MW-
induced damage to 0.26 W/Kg (below the ANSI safety standard)....

SAR measurements in human tissue phantoms in the brain and
cheek have been shown to exceed the ANSI uncontrolled safe expo-
sure levels. Furthermore, modeling studies have shown that for CTs
operating at the level of [the] occupational standard the SAR in the
fetus has been shown to exceed the uncontrolled level.

Problems in studies of human populations published to date in-
clude imprecise estimates of exposure. As a result, such epidemiologi-
cal studies may underestimate any real risk. The likelihood of epi-
demiological studies providing useful information is questionable,
particularly if the biological end point cannot be predicted. Its value
in the short term (<10 years) must be negligible unless there was an
enormous increase in the rate of cancer growth. Interestingly, the
incidence of brain tumors in the EC countries has increased sub-

stantially in recent years....
[RF] safety cannot be assessed in the absence of reported seri-

ous effects when so little research has been aimed at the problem. It
is somewhat surprising, and rather disappointing, to find that al-
though the literature contains many hundreds of publications, there
are very few areas of consensus....At low levels the absence of clear
thresholds and [the] presence of intensity and frequency windows
have created questions rather than provided answers....

In many respects, the effects of exposure to RF from CTs should
be relatively easy to determine because the radiation is emitted from
the antenna close to the skull. Although the field becomes compli-
cated due to interference by the head, numerical methods to esti-
mate local SARs are improving....In situ SAR values on the order of
3 W/Kg averaged over 10 gm of tissue have been estimated in brain
tissue close to a CT operating at 900 MHz and maximum output.
Under the same conditions the maximum SAR value averaged over
10 gm of tissue was 4.6 W/Kg at 1.8 GHz.

It is difficult to envisage an epidemiological survey that would
effectively discriminate amongst the other environmental variables.
...As a number of cellular responses have been associated with low-
level [power] frequency, this may also be a potential confounding vari-
able. The development of cancer is a slow process taking many years
before it is positively diagnosed in humans....It is most unlikely that retro-
spective studies will provide any useful information for recently devel-
oped technology, such as CTs. Prospective studies will have [a] neg-
ligible chance of showing any effect, if present, in less than 10-20 years.

There is no doubt that the interpretation of bioeffects data has been
clouded by a preoccupation with thermally mediated processes. In
fact, development of the ANSI/IEEE standard is based only on well-
established thermal effects, and ignores the more subtle nonthermal
processes that are more difficult to interpret and apply to human
health. The inappropriate exemption from standards by the 7 W ex-
clusion clause is due to be removed from the ICNIRP standard.

FROM THE FIELD

In late 1889, a series of horrible electrical accidents gripped the city
with fear....As a result of the electric wire panic, New Yorkers in the
1890s had a profoundly ambivalent view of electrical technology.
They had great hopes and, at the same time, great fears of the new
technology. They hoped that electrification would help bring about
the moral and physical regeneration of the city, but also feared that
it brought with it unexpected, random dangers. It was not simply the
fear of death from overhead wires that terrified New Yorkers, but also
the mysterious nature and randomness of this [kind of] death. The elec-
tric wire panic fixed in the public’s consciousness the idea of electric-
ity as a mysterious force that could suddenly and unexpectedly strike
down members of the public....This tension between technological
enthusiasm and pessimism manifested itself as a deep anxiety about
electricity, and the new urban world it was creating.

—Joseph Sullivan, “Fearing Electricity: Overhead Wire Panic in
New York City,” IEEE Technology and Society, pp.8-16, Fall 1995

EMF exposure may therefore ultimately be implicated in neuronal de-
generation. This, in turn, may have important implications with re-
spect to the etiology of Alzheimer’s disease....As a working hy-
pothesis, we suggest that EMF exposure may result in the initiation
of an inflammatory process that may in part be responsible for cre-
ating a cascade of pathologic processes resulting in selective neu-

ronal cell death. An inflammatory process may result, for example,
from various parts of the body receiving high levels of EMF expo-
sure, thus activating microglial or other cells that migrate to the brain
and initiate attacks on selected neurons. Alternatively, an inflam-
matory process may result from direct brain tissue exposure to EMF,
which disrupts calcium ion homeostasis, causing neuronal damage or
death. Once initiated, the pathologic process need not require addi-
tional EMF exposure for its continuation.

—Dr. Eugene Sobel et al., “Occupations with Exposure to Electro-
magnetic Fields: A Possible Risk Factor for Alzheimer’s Disease,”

American Journal of Epidemiology, 142, p.522, September 1, 1995

As a nation, we suffer from a syndrome of paranoia and neglect. We
are paranoid in the sense that we devote large amounts of resources to
alleged dangers that are probably small or even nonexistent. At the
same time, we neglect many large, well-proven dangers. We’re caught
up in a “risk of the month” mentality. One month, it’s Alar in apples;
the next, it’s brain cancer from cellular telephones....Few citizens real-
ize that many government regulations of “toxic substances” address
risks that are no greater than what people routinely incur from drinking
a cup of coffee each day or eating a peanut butter sandwich for lunch.

—Dr. John Graham, quoted in “Risks & Public Policy” by William
Crain, The Lamp (published by Exxon Corp.), pp.9-10, Summer 1995

Clippings from All Over
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Reports from Pushchino and Copenhagen

Dr. Abe Liboff, a professor of physics at Oakland University in Rochester, MI, sent Microwave News the following reports on two recent
meetings:

EMF Workshop in Pushchino, Russia

A workshop on Interaction of Electromagnetic Fields with Bio-
logical Systems was held May 15-18, 1995, at the Russian Acad-
emy of Sciences Institute of Cell Biophysics (ICB) in Pushchino. It
was sponsored by the European Bioelectromagnetics Association
and the Russian Academy of Sciences’ Problem Commission on
Bioeffects of Electromagnetic Exposure. Participants included in-
dividuals from Kiev, Moscow, Pushchino, Rostov-on-Don and St.
Petersburg, as well as the U.K. and the United States.

The two well-known ion cyclotron resonance models developed
at Pushchino were presented by Mikhail Zhadin of the ICB in Push-
chino and by Valery Lednev of the Institute of Theoretical and Ex-
perimental Biophysics (ITEB—also in Pushchino). Zhadin’s model
involves Larmor precession, while Lednev’s focuses on parametric
resonance. A number of ELF magnetic field cyclotron resonance
experiments were reported on, including: changes in the rate of pla-
naria regeneration (Lednev with H. Tiras of the ICB), reduction of
the mass of implanted tumors in mice (V. Novikov, A. Kachan, N.
Novikova, all of the ICB), and stimulation of heartbeat fluctuations
in daphnia (N. Chemeris and V. Safronova, both of the ICB).

In each of these cases, the combination of AC and DC magnetic
fields that was employed corresponded to the calcium ion charge-to-
mass tuning condition. Zhadin and O. Deryugina (ICB) were one of
two groups reporting replication of the work on rat behavior originally
performed by Richard Lovely and coworkers at the Battelle Pacific
Northwest Labs in Richland, WA, in which magnetic field combi-
nations tuned to Ca2+ and Mg2+ resulted in slower and faster learn-
ing, respectively, when compared to controls. E. Lyskov of the In-
stitute of the Human Brain in St. Petersburg found that not only do
rats learn more slowly when exposed to calcium ion resonance com-
binations, but they also exhibit a range of behavioral changes includ-
ing a marked reduction in aggressiveness.

A.R. Liboff of Oakland University reported on the effects of pure
AC linearly polarized magnetic signals in the range 3-16 Hz on hip-
pocampal theta rhythms in rats, demonstrating that coupling to the
hippocampal oscillator occurs for magnetic intensities as low as 400
mG. Frank Barnes of the University of Colorado, Boulder, discussed
his theoretical model that predicts changes in chemical reaction rates
in the vicinity of cell membranes exposed to ELF magnetic fields.
Roger Coghill, a consultant based in Wales, U.K., suggested that one
cause of childhood leukemia in England may be the higher levels
of electric fields around the beds.

The meeting was attended by the two “elder statesmen” of bio-
electromagnetism in Russia: Yuri Kholodov and Yuri Grigorjev, both
at the Institute of Neurophysiology and Higher Nervous Activity in
Moscow. Kholodov reported on adaptive reactions to magnetic fields,
and Grigorjev reviewed the many physiological effects he has ob-
served and the possible mechanisms connected to weak ELF mag-
netic exposures.

An extensive set of measurements at 915 MHz has been con-
ducted by the ICB’s O. Kolomytkin on changes in concentration for
the two most common types of synaptic receptors found in the brain,
GABA and glutamate. Significant changes, relative to controls, were
observed for intensities ranging between 10 and 1000 µw/cm2 for
exposures as short as one minute. He has determined that the hippo-
campus is the most sensitive to such exposures and the cerebellum
the least sensitive. Zhadin’s group, working at 900 MHz, has observed

that changes in conductivity in hippocampal slices are maximized
at a modulation frequency of 16 Hz. The latter group has also made
clinical use of a millimeter-wave device (55 GHz) (designed by O.
Betsky, in Moscow) to treat hospitalized alcoholics. The members
report that short, repetitive application of this type of device to the
limbs results in profound changes in the EEG. Still another group (V.
Geletyuk, V. Kazachenko, N. Chemeris and E. Fesenko, all of the
ICB) exposed single activated potassium channels to 42.25 GHz
radiation, and found changes in the affinity for Ca2+, measured using
patch clamp techniques. A resonance phenomenon was observed by
A. Gapeev, N. Chemeris, and E. Fesenko of the ICB, and R. Khramov
of the ITEB, with changes in motility in paramecia following expo-
sures to 42.25 GHz modulated at 0.0956 Hz.

E. Kvakina and L. Garkavi, both of the Rostov Oncological In-
stitute, argued that living things are somehow stressed by magnetic
field exposure to the point where adaptational reactions are observed.

A number of new theoretical approaches were presented, two of
which specifically attacked the unusual electrical properties asso-
ciated with ion channels. First, G. Ovtchinnikova of Moscow sug-
gested that the phenomenon of super-ionic conductivity may be
connected to channel function, such that enhanced charge transport
might result from electromagnetic absorption. Second, V. Bystrov of
Pushchino presented what he called a “nontraditional” model of
channel conduction, in which channel proteins display ferroelectric
properties similar to liquid crystals.

EM Sensitivity Conference in Copenhagen, Denmark

The 2nd Copenhagen Conference on Electromagnetic Hypersen-
sitivity was held May 22-23, 1995, at the University of Copenhagen
in Denmark. Program Cochairmen Jyrki Katajainen of the Univer-
sity of Copenhagen and Bengt Knave of Sweden’s National Institute
of Occupational Health (NIOH) in Solna organized the meeting into
scientific papers, case histories and invited lectures.

The five invited lectures included an overview by Knave, who sug-
gested that there are three aspects to EMF effects on humans. Apart
from the potential for cancer and for adverse pregnancies, there are
a host of neurobehavioral symptoms, including headaches, depres-
sion and hypersensitivity (which presents mainly as skin problems
and neurasthenia, and, to a lesser extent, difficulties in vision). Wil-
liam Rea, an MD who runs an electromagnetic and chemical sensitiv-
ity clinic in Dallas, TX, and who also holds a chair at the University
of Surrey, U.K., reviewed the case histories of five highly electrosen-
sitive patients, one of whom died. These individuals were sensitive
to telephones, VDTs, TVs, radios, fluorescent lights, electric power
lines and electric tools. He also described techniques for discrimina-
ting electromagnetic from chemical sensitivity, and potential methods
for de-adaptation. Monica Sandström of the NIOH in Umeå, Swe-
den, outlined experiments to determine possible differences between
electrosensitives and controls in their neurophysiological responses
to light stimulation at various flicker frequencies. Jean Monro of Break-
spear Hospital in Hemel Hempstead, 20 miles outside of London,
spoke on the possible connection between homeopathic mechanisms
and ELF sensitivity. Still another possible connection, namely to heavy
metals, was made by Mats Hanson of the Swedish Association of Den-
tal Mercury Patients in Veberöd.

A number of individuals were present who had been clinically
judged as suffering from electromagnetic sensitivity. Two such pa-
tients, both from the U.S., Marija Hughes of Washington, DC, and
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Ruth Swisher-Schultz from the Elkhorn, WI, area (with her hus-
band James Schultz speaking for her), described their personal
medical histories, and especially the great difficulties they encoun-
tered with employers and medical insurers. The symptoms men-
tioned by these two individuals, as well as others at the conference,
included “brain fog,” skin rashes, involuntary muscle twitching,
“sand” in the eyes, hair loss, nausea, headaches, pain and numbness,
nosebleeds, and “drop attacks,” i.e., a sudden loss of consciousness,
often leading to auto accidents and broken limbs.

Dr. Roy Fox, a physician at Dalhousie University in Halifax, Can-
ada, who has treated hundreds of patients who became temporarily
dysfunctional due to incidents of chemical sensitivity, described an
individual in this cohort who also became highly sensitive to com-
puters. Further evidence for such effects was provided by Clas Tegen-
feldt of the Department of Electrical Engineering at Sweden’s Linköping
University, who urged the revision of computer standards to accommo-
date electrosensitive individuals. G. Oftedal of SINTIF UNIMED
in Trondheim, Norway, reported on a double-blind study involving
20 individuals working with VDTs. Martin Andersson of the Depart-
ment of Technical Research of Liberel AB in Skellefteå, Sweden,
described two case histories, one connected to VDT use and the other
to telephones, and the approaches taken to isolate the causes of these
problems. A. Wennberg of Solna’s NIOH reported on the failure to
isolate a causative electric or magnetic field parameter in studying
13 electrosensitive workers.

A number of investigators have designed surveys to attempt to
sort out this question. Sweden’s Bengt Arnetz, of the Department of
Clinical Neurosciences at the Karolinska Institute in Stockholm, dis-
cussed “technostress” in the electrical industries and his examina-

tion of stress-reduction training, especially as it involves the stress-
sensitive hormone prolactin. Cecilia Wadman, also of Solna’s NIOH,
used questionnaires to examine a cohort of 111 people self-identi-
fied as electrosensitive. She found the most common complaints to
be dry skin and headaches. Jörg Fachner, Jörg Reissenweber and
Eduard David, all of the University of Witten, Germany, described
the results of a survey which they claimed indicates that the phe-
nomenon of electrosensitivity is more sociological than medical.

Two Swedish investigators, Per Sjöberg of Ellemtel Telecom-
munications in Älvsjö and Yngve Hamnerius of the Chalmers Insti-
tute in Göteborg, reported on a double-blind study involving seven
VDT operators who suffer from electromagnetic sensitivity. They
were unable to “reject the zero hypothesis that the subjects cannot
distinguish between exposure and sham exposure.”

A. Peel of U.K.’s Salford University reported on cell culture
prostaglandin response to a variety of magnetic field frequencies at
1 mT exposures. Alf Riggs, a resident of Waltham Abbey in the U.K.,
spoke on “The Biological Effects of Earth Radiation.” G. Markarov
of Hospital 83 in Moscow found an increased sensitivity to ELF
frequencies in the 20-80 Hz range for hospital patients who had
been otherwise treated with ionizing radiation. E. Komarova of the
Russian Research Center of Rehabilitation and Physical Therapy in
Moscow discussed the use of low-frequency transcerebral currents,
far less than the excitation threshold, to affect various physiologi-
cal parameters in the rat brain.

A. Vidybida of the prestigious Bogolyubov Institute for Theo-
retical Physics in Kiev, Ukraine, spoke of the possibility that hy-
persensitivity to weak electromagnetic signals exists in coopera-
tively acting biomolecules, notwithstanding the thermal noise field.

FROM THE FIELD

COMAR
HDTV and RF/MW Radiation Exposures...The Institute of
Electrical and Electronics Engineers’ (IEEE) Committee on
Man and Radiation (COMAR) has issued a statement on Pub-
lic Exposure to Radiofrequency Fields from High Definition Tele-
vision (HDTV) Broadcasting. COMAR’s broadcasting sub-
committee, chaired by Richard Tell, a consultant based in Las
Vegas, NV, reports that the HDTV digital signals alone result
in lower public exposures to RF radiation than do the current
analog TV signals. But because the FCC has mandated that TV
stations will have to broadcast both the new HDTV and the cur-
rent signals for 15 years, the addition of HDTV “will slightly
increase ambient environmental RF fields from the TV service,”
although this change does not entail any increased public health
risk. The COMAR statement appears in the September/Oc-
tober 1995 issue of IEEE Engineering in Medicine and Biol-
ogy Magazine. The May/June issue of the magazine presented
COMAR’s report on Human Exposure to Microwaves and
Other RF Electromagnetic Fields. This report concluded that,
“There is no cause for concern regarding the environmental
levels of RF [electromagnetic energy] fields to which the gen-
eral population [is] routinely exposed. Based on present know-
ledge, human exposure at or below the permissible levels recom-
mended by the IEEE and other organizations is not harmful
to human health.”

UPDATES
MEETINGS

EPA on RFR...The EPA has published two volumes of the
proceedings of its Radiofrequency Radiation Conference, held
in Washington, April 26-27, 1993 (see MWN, M/J93). The
first volume, a review of seven panel discussions at the meet-
ing, presents information on a variety of topics, including bio-
effects, dosimetry, epidemiology and standards. Recommen-
dations made by the panels after surveys of the existing data
include a call for more research to replicate disputed findings.
Dr. Charles Susskind, a professor of engineering at the Univer-
sity of California, Berkeley, and an elder statesman of the RF
community, stated in his closing remarks that the most notable
result of the conference “was the overwhelming consensus
that it was imperative for EPA to proceed promptly to pro-
vide guidelines on public and occupational human exposure
to RF radiation by issuing the requisite federal guidance or,
preferably, by endorsing the existing 1992 guide developed and
promulgated by the Institute of Electrical and Electronics En-
gineers [IEEE] and approved by the American National Stan-
dards Institute [ANSI].” Still, Susskind continued, all guide-
lines should state their limitations, and one limitation of the
ANSI/IEEE guide is the specific absorption rate, which, he said,
“is based on thermal effects, whereas effects that may be due
to mechanisms other than heating have been reported, although
they have not been unequivocally shown to have adverse health
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consequences.” Among the papers in the second volume are dis-
cussions of epidemiology by Dr. Genevieve Matanoski, cel-
lular effects by Dr. Stephen Cleary and shocks and burns by Dr.
Om Gandhi. To order Summary and Results of the April 26-27,
1993, Radiofrequency Radiation Conference, Volume 1: Analysis
of Panel Discussions (PB95-240537, $19.50) and Volume 2:
Papers (PB95-253753, $27.00), contact: National Technical
Information Service, 5285 Port Royal Rd., Springfield, VA
22161, (800) 553-6847, (703) 487-4650, Fax: (703) 321-8547.
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MICROWAVE OVEN TESTERS
Let the Buyer Beware...As microwave ovens proliferated
throughout the 1970s and early 1980s, so too did concerns about
radiation leakage. Meters and other devices soon became avail-
able for consumers to measure their ovens’ emissions. But as
early as 1978, the FDA reported that several such units were un-
reliable. Now, another device, the SMW-2A, is being market-
ed by A.W. Sperry Instruments Inc. in Hauppauge, NY, at the
eye-catching price of $7.95, a far cry from the hundreds of
dollars charged for the standard models. Donald Witters, a physi-
cist who was one of the authors of the 1978 FDA report and
who is still with the agency, expressed some doubt about the new
meter, saying, “We’ve never found these inexpensive instruments
to be very accurate.” When asked to distinguish his company’s
product from those that the government deemed unreliable, Kevin
Basso, Sperry’s engineering manager, could not provide any test
results or other data. Like the FDA, major meter manufactur-
ers are also skeptical of the low-cost testers. “Usually what
happens is that the devices don’t work at all, or are so inaccu-
rate that they end up costing the consumer more money,” said
Edward Aslan of Loral Microwave-Narda, also in Hauppauge.
He explained that many cheaper meters tend to give high read-
ings, prompting owners to seek unnecessary, but expensive,
service. Aslan added that the array of diodes needed to make a
dependable detector would cost hundreds of dollars alone. Dave
Baron, vice president of marketing at Holaday Industries Inc.
in Eden Prairie, MN, agreed with Aslan, saying that most of
the home models are inaccurate. Holaday’s lowest-priced mi-
crowave meter, the HI-1801, sells for $329. So what should con-
cerned oven owners do? Nothing, said Baron, unless there is
reason to believe that their ovens have been damaged.

MELATONIN
Sleep Better...The quality of sleep improved for 12 elderly sub-
jects after they were given controlled-release doses of mela-
tonin, according to a study published in the August 26 Lancet
(346, pp.541-544, 1995). Total sleep time, however, was not
affected. Conducted by Dr. D. Garfinkel of the Wolfson Medi-
cal Center in Bat-Yam, Israel, and others, the study suggests
that insomnia among the elderly may be treated effectively with
melatonin replacement therapy. A similar study by Dr. Iris
Haimov of the Technion-Israel Institute of Technology in Haifa,
Israel, and others (Sleep, 18, pp.598-603, 1995) found that
both the initiation and maintenance of sleep improved with mela-
tonin. Dr. Nava Zisapel of Tel Aviv University in Israel is a
coauthor of both studies.
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PERSONAL RADAR
Small, Cheap Devices for Every Need...New low-power ra-
dars that are inexpensive and that can fit in the palm of the hand
may soon be a common part of daily life, according to an ar-
ticle by Ruth Flanagan in the August 12 New Scientist. Called
micropower impulse radar (MIR), the new technology relies on
short RF pulses to detect objects within a six-meter range. MIR
devices, developed at the Lawrence Livermore National Labo-
ratory in Livermore, CA, cost only about $10 to build. The first
products incorporating MIRs are expected to reach the market
in two years and may well proliferate in a seemingly endless list
of applications—including burglar alarms, parking meters that
reset themselves when cars drive away, sensors that trigger air
bags before a collision and devices that detect fluid levels in pipes
or tanks behind walls. MIRs could also be trained on a sleeping
baby to monitor breathing patterns and thus safeguard against
sudden infant death syndrome. Health issues would not seem to
be a concern, since, as Flanagan reports, “The power of the pulses
is so low that the device produces only one-millionth as much
electromagnetic radiation as a cellular phone.” She adds, how-
ever, that “more challenging applications will bring new sets of
problems. Air bag deployment, for instance, might require a radar
with greater range and power, which could in turn increase the
cost and size of the system.”

POLICE RADAR
NIOSH Recommendation Redux...As late as last May, drafts
of NIOSH’s police radar report included unequivocal support
for a broad study of police officers’ occupational health risks.
But when the final report came out in June, that language was
dropped, replaced by a lukewarm endorsement of such a study (see
MWN, J/A95). The five earlier drafts were obtained through a
Freedom of Information Act request filed by Gary Poynter, re-
search officer of the National Fraternal Order of Police in Cincin-
nati, who has been instrumental in focusing public attention on
the possible link between radar guns and cancer. A detailed bud-
get for the proposed research was included in the first through
third drafts, and even the fifth draft took a strong position: “We
recommend such a study.” But the final report stated only that
the study “is feasible and needs to be conducted,” with the adden-
dum that “this study is not within the scope of available fis-
cal year [FY] 1995 funds and no additional funds are requested
by the Administration in [FY] 1996.” Dr. Gregory Lotz of NIOSH
in Cincinnati, one of the report’s authors, told Microwave News
that NIOSH was concerned that the stronger language would
entail “the risk that Congress will tell us, ‘You said it was a good
idea, now go and do it’—without providing any additional re-
sources.” To some extent, Lotz said, that had happened already
with his report, which Sen. Joseph Lieberman (D-CT) asked
NIOSH to develop without a specific appropriation to pay for
the study. The House Appropriations Committee recently passed
a 25% cut in NIOSH’s budget, the first step in the House bud-
get resolution’s call for a four-year phaseout of the agency. “For
me, it’s aggravating knowing that the federal government says
they can’t find $2.6 million to study the health of police officers,
yet the military spends $900 for a hammer,” commented Poyn-
ter. “Chances are that epi study will never happen.”
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INSIDE...

A Report on Non-Ionizing Radiation

Female Breast Cancer Linked to
EMFs for the Third Time

Association Still Viewed Cautiously
A third epidemiological study has linked electromagnetic fields (EMFs) to

female breast cancer. The finding has sparked renewed interest in the associa-
tion, but researchers are hesitant to draw any firm conclusions. Nevertheless,
the new study has put magnetic fields firmly on the list of possible risk factors
for breast cancer.

Writing in the September issue of Epidemiology (7, pp.459-464, 1996), Dr.
Patricia Coogan and coworkers at the Boston University School of Public Health
reported a 43% increase in breast cancer among women with a high potential
for occupational exposures to magnetic fields, notably those working with main-
frame computers.

“This study lends credence to the idea that EMFs might influence breast
cancer risk,” Coogan told Microwave News. She warned, however, that there
were only a small number of women in the “high potential for exposure” cat-
egory, and thus the reported risk estimates are “somewhat imprecise.” Never-
theless, Coogan believes that the findings represent a step forward in under-
standing the relationship between EMFs and breast cancer.

“It’s a tantalizing finding,” said Dr. Richard Stevens in a telephone inter-
view from his office at the Battelle Pacific Northwest Labs in Richland, WA.
“This is the strongest female breast cancer occupational study done so far.” Dr.

(continued on p.5)

September/October 1996

FAA Is Again Urged To Restrict Use of
Portable Electronics on Board Aircraft

For the second time in eight years, an advisory committee has issued a
report that calls on the Federal Aviation Administration (FAA) to impose con-
sistent, industry-wide restrictions on the use of portable electronic devices
(PEDs) aboard aircraft. But the FAA has failed to enforce its existing rules on
PEDs and may not respond to the new call for action, according to John Sheehan,
the committee’s chair.

“Although interference from PEDs is extremely rare, the very fact that it
can possibly occur should give the FAA and airlines pause about their unre-
strained use,” said Sheehan, chair of Special Committee 177 (SC-177) of RTCA
Inc. Formerly known as the Radio Technical Commission for Aeronautics,
RTCA is a nonprofit industry group whose advice has formed the basis for
many of FAA’s technical standards.

Similar recommendations from an RTCA committee in 1988 (see MWN,
N/D88) were never implemented by the FAA, and Sheehan is not optimistic
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“It’s been one fiasco after another.” That is how one close ob-
server described the process surrounding the long-delayed re-
port on EMF health effects from the National Academy of Sci-
ences-National Research Council (NAS-NRC). The report was
mandated by Congress in 1991, but the panel assigned to pre-
pare it was not selected until 1993. Since then, the NAS-NRC
has variously predicted the report’s release by 1995, “early” 1996
and late April, July and early September of this year (see MWN,
S/O91, M/J93, M/A95, S/O95, J/F96, M/J96 and J/A96). As we
went to press, the NAS-NRC news office said that the report’s
release is now scheduled for October 31. However, only prepub-
lication copies will be ready then. The actual published report
will not be available until the end of the year. The most recent
delays have been due to a failure by the Department of Energy
(DOE) to pay the NAS-NRC for the committee’s work. DOE’s
Dr. Imre Gyuk told Microwave News, “Our procurement office
has taken a long, long time for reasons known only to them.” In
September, Gyuk said that he had authorized a $24,000 pay-
ment last March. The NAS-NRC confirmed that it received this
money on September 30—the last day of the federal govern-
ment’s fiscal year.

««  »»

Florida Power & Light (FPL) wants Leonard Glazer to pay
for the costs of defending itself against Glazer’s EMF–cancer
lawsuit. The utility won a dismissal in May, a decision which is
now under appeal (see MWN, M/J96). Taking advantage of
Florida’s “loser pays” statute, FPL secured the order for reim-
bursement as part of the ruling dismissing the case, explained an
attorney for Glazer, Howard Talenfeld of Colodny, Fass &
Talenfeld in Ft. Lauderdale. A headline in the September 14
Miami Herald read, “FPL SUES DYING MAN FOR LEGAL FEES,”
but the action was just “standard procedure,” according to FPL
spokesperson Kathy Scott. “If we didn’t try to recover those
costs, they would have to be paid by our customers,” she em-
phasized. “As we have always said,” Scott added, “we are very
sympathetic to Mr. Glazer over his illness. It’s very unfortunate
that he has leukemia. But it’s always been our position that this
was not caused by FPL equipment.” The utility is demanding
payment of $268,000—an amount that FPL’s court papers de-
scribe as “only a fraction” of its total expenses, since not all
costs are recoverable under the law. For example, court papers
indicate that FPL spent $402,000 on its expert witnesses, but is
only asking to be reimbursed for $174,000 of that amount. FPL’s
expert witness fees include: $29,000 for Dr. Philip Cole of the
School of Public Health of the University of Alabama, Birming-
ham (at $400/hr); $127,000 for Fred Dietrich of Electric Re-
search and Management in Pittsburgh (at $200/hr); $65,000 for
Dr. Paul Leaverton of the College of Public Health of the Uni-
versity of South Florida in Tampa (at $200/hr); $33,000 for Dr.
John Moulder of the Medical College of Wisconsin in Milwau-
kee (at $130/hr); and $116,000 for Michael Silva of Enertech
Consultants in Campbell, CA (at $185/hr). Asked if FPL would
drop its payment demand if Glazer agrees to drop his appeal,

FPL’s Scott declined to comment. “That’s something they’d prob-
ably want my client to think about,” said Talenfeld, “but I don’t
think it would matter. Leonard believes in what he’s doing.”
Glazer’s wife, Elsa, died of leukemia in 1988. The order to pay
costs is on hold until Glazer’s appeal is resolved. Oral arguments
in the case are scheduled for November 4 in the Third District
Court of Appeal in Miami.

««  »»

“It was time to do something different and improve the quality
of my life.” So said Mark Warnquist after leaving his full-time
lawyering job in the Denver office of LeBoeuf, Lamb, Greene
& MacRae. He will continue to consult on EMF issues for
LeBoeuf, Lamb on an exclusive, part-time basis. Warnquist has
helped utilities win two high-profile leukemia cases: the Glazer
personal injury suit in Florida (see above and MWN, M/J96) and
the Pilisuk workers’ compensation claim in Washington state (see
MWN, M/J95). Before joining LeBoeuf, Lamb in 1993, Warn-
quist worked with Tom Watson at Crowell & Moring for nine
years. Warnquist said that he had grown tired of touring the coun-
try, living out of a suitcase and taking depositions.

««  »»

Dr. Asher Sheppard was the keynote speaker at the 3rd An-
nual Michaelson Research Conference, held in Colorado
Springs, CO, August 10-11. Sheppard, a consultant based in
Redlands, CA, spoke on models of interaction. Dr. Linda Erd-
reich of Bailey Research Associates in New York City was in-
vited to address risk assessment for RF radiation health effects
other than cancer. The organizers of the conference, named after
Dr. Sol Michaelson, who died in 1992, were formerly known as
the “Circle of Friends” and began as a splinter group of BEMS.
At one point, there were suggestions that they might break off
from BEMS, but this never happened (see MWN, M/J93).

««  »»

Sage Associates, an environmental consulting firm, is offering
a comprehensive guide to the EMF epidemiological literature.
Two color-coded, multipage charts detail the health risks noted
in the 96 occupational and 40 residential papers that were com-
pleted between 1979 and the present. Sage also included, when
provided by the authors, other key information, such as types of
exposures, job descriptions, dose–response relationships and the
levels of statistical significance. “We hope these charts will be
helpful in putting knowledge of EMFs into the hands of decision-
makers in a concise and understandable format, so that they can
independently assess the weight of the evidence,” said Cindy
Sage, who designed the charts. To order, send a check or money
order ($37.00 for Residential Epidemiologic Studies and $84.00
for Occupational Epidemiologic Studies) to: Sage Associates,
1225 Coast Village Rd., Suite G, Santa Barbara, CA 93108. Add
$10.00 for orders outside North America. For questions, contact
Sage at: (805) 969-0557, Fax: (805) 969-5003, E-mail: <sageassoc
@aol.com>.
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California Supreme Court Stops EMF Property Claims;
Landmark Decision May Also Limit Personal Injury Suits

In a unanimous ruling, the California Supreme Court has held
that EMF property devaluation lawsuits cannot be considered
by the state courts because such cases fall only within the juris-
diction of the state’s Public Utilities Commission (PUC).

The decision means that California home owners can no lon-
ger seek compensation if their houses have declined in value
due to nearby power lines. The PUC does not have the power to
award such damages, according to Art Mangold of the PUC’s
Environmental Division, and with this ruling a home owner can
no longer file a lawsuit in the state courts.

The high court’s opinion deals only with property values, but
the court may well apply the same logic to personal injury cases
in the future. “I think this is the end of EMF litigation in Califor-
nia,” said attorney Joel Lamp of the San Francisco firm of O’Con-
nor, Cohn, Dillon & Barr, which represents San Diego Gas &
Electric Co. (SDG&E).

“This decision is a frontal attack on the fundamental right to
private property in California,” declared plaintiffs’ attorney Mi-
chael Withey in a statement to the press. “We will look to the fed-
eral courts to vindicate the important notion that private property
should not be taken without just compensation.”

Withey represents Martin and Jean Joyce Covalt in a suit
charging that power lines owned by SDG&E lowered the value
of the Covalts’ home in San Clemente, CA (see MWN, M/A95
and N/D95). Withey, of Schroeter, Goldmark & Bender in Se-
attle, indicated that he is considering appealing the case to the
U.S. Supreme Court. A final decision on an appeal must be made
by mid-November.

“The supposed judicial conservatives on the court have sided
with big government and the monopolies to the detriment of the
little guy,” Withey contended. But Lamp has a different view of
the decision’s political context: “It was written by Stanley Mosk,
one of the court’s most senior members, who tends to lean to the
liberal side in his opinions. Mosk’s positions have not always
been favorable to business in California, and the fact that he au-
thored this opinion is significant.”

Annee Della Donna of the Santa Ana, CA, firm of Wylie Ait-
ken said in an interview that, “At this point in time we do not think
that Covalt applies to personal injury actions.” But Della Donna,
who represents plaintiffs in the Younkin and Johsz EMF–cancer
cases (see MWN, M/J95, J/F96 and J/A96), conceded that Covalt
has changed the legal landscape in favor of the utilities. “There
are a lot of statements in it that are very disconcerting,” she said.

“The decision will definitely apply to personal injury,” re-
sponded Lamp, who is also involved in the Younkin and Johsz
cases as counsel for Southern California Edison Co. (SCE). “The
clear reasoning of the opinion,” he told Microwave News, “is
that allowing any EMF litigation to go forward in the civil courts
will interfere with the PUC’s jurisdiction.” Lamp predicted that
no new EMF lawsuits would be filed in California.

The Supreme Court’s decision, issued on August 22, starts
with an 11-page review of the basic physics of EMFs. This sec-
tion begins with a quote from a 1989 report from the U.S. Con-

gress’s Office of Technology Assessment: “Although ‘electric and
magnetic fields’ may sound mysterious or ominous to some people,
scientists have had a good understanding of them since the nine-
teenth century.”

The opinion then defines the scope of the PUC’s authority,
emphasizing that California law provides very few opportunities
for judicial review of PUC actions. It cites a 1974 state Supreme
Court decision, which allows lawsuits against public utilities only
if “an award of damages would not hinder or frustrate the com-
mission’s declared supervisory and regulatory policies.” In that
case, a real estate broker had sued Pacific Telephone, claiming
that poor phone service had caused her to suffer a major finan-
cial loss. PUC policy limited the phone company’s liability to
the amount that it charged the customer for phone service, and
the Supreme Court rejected the broker’s attempt to sue for dam-
ages above and beyond that amount.

The Covalt opinion finds that the PUC acted within its au-
thority in developing a policy on the regulation of EMFs. The
Supreme Court cites a 1993 PUC decision in which the commis-
sioners stated that the existing evidence “had not led them to
believe that an EMF health hazard actually existed”—but that
“public concern and scientific uncertainty remain” and “the body
of scientific evidence continues to evolve.” This “Interim Opin-
ion” by the PUC ordered utilities to fund a state-sponsored EMF
health research program, and to take no-cost and low-cost mea-
sures to reduce EMFs on new power lines (see MWN, N/D93).
The Covalt ruling concludes that for a court to award damages
to the plaintiffs “would plainly undermine and interfere with”
this interim PUC policy.

The Covalts’ appeal did not seek to prove that EMFs cause
cancer, but only that, because of public fear of EMFs, SDG&E’s
lines had reduced the value of their property. The Supreme Court
ruling rejects the claim that such a loss would constitute a “dam-
aging” of the Covalts’ property, entitling them to compensation.
The judges point out that zoning decisions often affect the mar-
ket value of property, but that this does not entitle owners to
compensation.

“The court was very impressed by the fact that no physical
damage to the property was cited,” said Curtis Renner of Watson
& Renner in Washington, whose firm has represented utilities in
many EMF lawsuits, including the Altoonian case (see MWN,
N/D93, N/D95 and M/J96). But Michael Rikon of Goldstein,
Goldstein & Rikon in New York City, who represents New York
property owners in several EMF devaluation cases (see MWN,
J/A94 and N/D94), contended that, “There is a physical inva-
sion when any excess EMFs come onto the land.”

It is unclear how much effect Covalt will have in the rest of
the country, according to Renner. “It’s likely that other state courts
will take note of it,” he said. But Renner also pointed out that a
recent ruling in the Glazer case in Florida “runs directly con-
trary to the Covalt decision.” In April, before that suit was dis-
missed on other grounds (see MWN, M/J96), an appellate court
rejected the argument that Florida’s Public Service Commission
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(PSC) had exclusive jurisdiction over EMF issues.
“It was very important to the California Supreme Court that

the California PUC had taken an active role in developing a policy
around EMFs,” Renner told Microwave News. “But the Florida
PSC has also been very active. It’s a good indication of how you
can get different results in different states.”

“Maybe Covalt will prompt the Florida Supreme Court to
overturn the appellate court on this point,” Lamp, SDG&E’s at-
torney, speculated. “Certainly a unanimous opinion from the Cali-
fornia Supreme Court is something that other state courts will
take a look at.”

But in Rikon’s opinion, Covalt will have little influence in
the rest of the country. “I’m not even sure it precludes the right
kind of personal injury case being won before a California jury,”
he said in an interview. “In, say, a juvenile leukemia case, the
scientific evidence is there.” The question in California, how-
ever, is now whether such a case could even be presented to a
jury—or only to the PUC.

The Covalt Decision and the State of the Science
Below are excerpts from the California Supreme Court’s ruling in the Covalt case, dealing with the state of scientific knowledge about

EMFs and the policy of the California PUC. The full text of the 74-page decision is available on SDG&E’s EMF Litigation Home Page,
<http://www.sdge.com/emf/>.

[T]o award such damages...the trier of fact would be required to
find that reasonable persons viewing the matter objectively (1) would
experience a substantial fear that the fields cause physical harm and
(2) would deem the invasion so serious that it outweighs the social
utility of SDG&E’s conduct. Such findings, however, would be incon-
sistent with the commission’s conclusion, reached after consulting
with [the Department of Health Services], studying the reports of
advisory groups and experts and holding evidentiary hearings, that
the available evidence does not support a reasonable belief that 60
Hz electric and magnetic fields present a substantial risk of physical
harm, and that unless and until the evidence supports such a belief,
regulated utilities need take no action to reduce field levels from
existing power lines....

A superior court determination that essentially the same evidence
is sufficient to [conclude] that such fields are in fact dangerous would
plainly undermine and interfere with that policy.

Apparently seeking to show that the scientific evidence before the
superior court would be significantly different from that reviewed
by the commission, plaintiffs claim, “There have been many positive
studies of EMF–cancer (i.e., epidemiological studies finding a ‘posi-
tive association’ between such fields and cancer) reported in the sci-
entific literature since the 1993 PUC order.” Plaintiffs cite only one
such study, however—a study reported in 1995 that found an in-
creased incidence of brain cancer (but no increase in leukemia) among
electric utility workers.*

While interesting, the report of a single positive epidemiological
study (or even a number of such studies) in 1995 has not changed
the broad scientific consensus on which the commission predicated
its policy decision in 1993: For example, in the same year (1995), at
least three noteworthy expressions of that consensus reiterated the
view that the scientific evidence is still insufficient to establish that
electric and magnetic fields are a health hazard.

First, a report prepared by the Oak Ridge National Laboratory and
published by the [NIEHS] and the [U.S. DOE] stated that, “We do
not know at this point whether EMF exposure from power-frequency

sources constitutes a health hazard. Therefore, we cannot determine
levels of exposure which are ‘safe’ or ‘unsafe’.”†

Second, the APS recently issued a formal statement declaring that,
“The scientific literature and the reports of reviews by other panels
show no consistent, significant link between cancer and power line
fields....While it is impossible to prove that no deleterious health ef-
fects occur from exposure to any environmental factor, it is necessary
to demonstrate a consistent, significant and causal relationship be-
fore one can conclude that such effects do occur. From this stand-
point, the conjectures relating cancer to power line fields have not
been scientifically substantiated.”‡

Third, [the] AMA likewise adopted a policy statement declaring
that the association “will continue to monitor developments and is-
sues relating to the effects of electric and magnetic fields, even though
no scientifically documented health risk has been associated with
the usually occurring levels of electromagnetic fields....” ◊

[Footnote to the above:] The same conclusion is expressed in an
amicus curiae brief filed in this court by 17 prominent physicists,
epidemiologists, biochemists and physicians, including among their
number six Nobel laureates.¤

*David Savitz and Dana Loomis, “Magnetic Field Exposure in Relation to
Leukemia and Brain Cancer Mortality Among Electric Utility Workers,”
American Journal of Epidemiology, 141, pp.123-134, January 15, 1995. See
MWN, J/F95.
†National Institute of Environmental Health Sciences (NIEHS) and the U.S.
Department of Energy (U.S. DOE), Questions and Answers About Electro-
magnetic Fields Associated with the Use of Electric Power, January 1995.
See MWN, M/A95.
‡Council of the American Physical Society (APS), Power Line Fields and
Public Health, April 1995. See MWN, M/J95 and J/A96.
◊American Medical Association (AMA), Effects of  Electric and Magnetic Fields,
1995 (California Supreme Court’s emphasis). See MWN, J/F95 and J/A95.
¤ Robert Adair et al., Brief of Amici Curiae in Support of Petitioner San Di-
ego Gas & Electric Co. (prepared by Atlantic Legal Foundation, Attorneys
for Amici Curiae), 1995. See MWN, N/D95 and M/A96.

Office Worker Cancer Cluster
Shows Dose–Response Trend

An epidemiological analysis of a real estate office at the cen-
ter of two EMF–cancer lawsuits shows that the longer employ-
ees worked there, the greater their odds of developing cancer.
Dr. Samuel Milham, a consultant in Olympia, WA, reports this
finding in an article slated to appear in the December issue of
the American Journal of Industrial Medicine.

“If you can equate duration of employment with exposure,
then you’ve got a remarkable dose–response relationship,” Mil-
ham said in an interview. Formerly with the Washington state
Department of Health, Milham served as an expert witness for
plaintiffs in the two lawsuits, Johsz v. Koll and Younkin v. SCE.
The two suits were brought by different groups of workers who
contracted cancer after working in an Orange County, CA, real
estate office with high EMF exposures.
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Female Breast Cancer Linked to EMFs for the Third Time  (continued from p.1)

Named as defendants were Southern California Edison Co.
(SCE), building owner Koll Co. and the Grubb & Ellis real es-
tate firm (see MWN, M/J95, J/F96 and J/A96).

From 1980 through October 1994, a total of 410 workers were
employed in the office, which was located directly above three
12 kV electrical transformers. Milham reports that before 1992,
magnetic fields were as high as 190 mG on the office floor, and
90 mG at four feet above floor level. After some of the electrical
equipment beneath the office was moved in 1992, peak mag-
netic fields were reduced to 32 mG at floor level, and 12 mG at
the level of the workers’ chairs, according to Milham.

Over this period of time, 8 invasive cancers developed among
the real estate firm’s employees—including melanoma and can-
cers of the brain, breast and colon. Milham’s calculations indi-
cate that within this group only 4.2 such cancers would normally
be expected.

Milham then compared those who had worked in the office
for less than two years to the rest of the workforce. Of the 8 cases
of cancer, only 1 occurred among the 254 people who had worked
in the office for less than two years. Milham found that people
who had worked for two to five years were nine times more likely

to develop cancer than those who had worked there less than
two years—and those who had been in the office for more than
five years had a fifteen times greater cancer risk.

“Since many buildings are designed with internal electrical
substations,” Milham writes, “the exposure situation described
here may be fairly common.” He notes that in epidemiological
studies that use job titles as the basis for EMF exposure assess-
ment, these office workers would be classified as “non-exposed.”
“This exposure misclassification,” Milham argues, “leads to [an]
underestimation of risk” (see also MWN, J/A96).

An expert witness for SCE had analyzed data for these same
workers and found no increased cancer risk. Milham said that
one point of disagreement between the two analyses was whether
it was legitimate to look at the combined incidence of different
types of cancer together.

The Johsz suit was dismissed in June and is currently on ap-
peal. Oral arguments are not expected before next spring at the
earliest. The next hearing in Younkin will come in January, when
an appellate court reviews sanctions imposed on the plaintiffs’
attorneys after one of the defense’s expert witnesses refused to
testify (see MWN, J/A96; see also p.3).

Scott Davis of the Fred Hutchinson Cancer Research Center in
Seattle commented that, “I find it quite interesting as another
small piece of evidence in support of the EMF–breast cancer
link.”

Coogan’s is the second U.S. study to find an association be-
tween breast cancer in women and EMFs. In 1993, Drs. Dana
Loomis and David Savitz of the University of North Carolina,
Chapel Hill, announced a 40% higher breast cancer mortality
rate among female electrical workers than among the general
female population (see MWN, N/D93). In a 1995 study, Dr. Ken-
neth Cantor, an epidemiologist at the National Cancer Institute
in Bethesda, MD, used the same data set as Loomis and Savitz,
but analyzed it differently and observed no breast cancer link
(see MWN, M/A95). To date, several studies have shown a con-
nection between EMFs and male breast cancer.

“The hypothesis of an association with magnetic fields re-
mains quite speculative and no firm conclusions can be drawn at
present,” Dr. Tore Tynes of the Cancer Registry of Norway in
Oslo told Microwave News. In 1994, Tynes found that female
radio and telegraph operators had a breast cancer risk almost twice
as high as that of controls (see MWN, J/A94). Tynes reported
that women who had their licenses for up to nine years had an
80% higher breast cancer risk than did controls, while the risk
for women certified for over 20 years was more than twice that
of controls.

In an editorial accompanying Coogan’s paper (Epidemiol-
ogy, 7, pp.457-458), Dr. Susan Preston-Martin, an epidemiolo-
gist at the University of Southern California in Los Angeles, stressed
that the possibility of a magnetic field–breast cancer association
“has an edge over other hypotheses.” She pointed to the melatonin
hypothesis, which holds that the pineal gland’s production of can-
cer-inhibiting melatonin is reduced by magnetic fields.

To be sure, Preston-Martin is still far from convinced that the

link is proven. She called the findings “the latest in a series of
ambiguous epidemiologic studies that indicate, weakly, that occu-
pational exposure to magnetic fields increases breast cancer risk.”

“I think [the melatonin hypothesis] is the most intriguing spe-
cific mechanistic hypothesis that we’ve got going now,” Preston-
Martin said in an interview, “because in other areas [of EMF
research] nobody’s really quite clear what the effect is due to,
whereas this is something that is really quite specific and, there-
fore, more promising to investigate.”

Preston-Martin noted that, as with many epidemiological stud-
ies, Coogan’s report raises as many questions as it answers: For
example, “Does it mean that there is something else in these oc-
cupations that actually does relate to breast cancer risk?”

Dr. Thurman Wenzl, a member of Coogan’s team, also inter-
preted the results with caution. “This study indicates that we
should believe that there is some aspect of electrical or electron-
ic work that seems to be associated with breast cancer risk, but
it’s not clear whether it’s EMFs or not,” said Wenzl, who is now
a research industrial hygienist at the National Institute for Occu-
pational Safety and Health in Cincinnati.

Wenzl stressed that Coogan’s use of incidence—rather than
mortality—data was a crucial improvement. He noted that the
incidence of breast cancer is not always accurately revealed in a
mortality study and that, more importantly, Coogan was able to
interview the study subjects and ascertain pregnancy history—
which is critical to breast cancer risk.

Dr. Stephanie London of the National Institute of Environ-
mental Health Sciences in Research Triangle Park, NC, agreed.
“Certainly, in a female occupational study going back maybe 30
or 40 years, you have to consider that having any full-time occu-
pation for a long time probably correlated with not having chil-
dren, having few children or having children late,” she told Mi-
crowave News. “In this study, they had all these variables.” Lon-
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Abbreviations: CC: Case-control; DOD: Department of Defense, Breast Cancer Research Program; NCI: National Cancer Institute; NIEHS: National
Institute of Environmental Health Sciences; SUNY: State University of New York; USC: University of Southern California.

1. See MWN, J/F87 and J/A93; 2. See MWN, J/A93; 3. See MWN, N/D93; 4. See MWN, N/D94.
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Investigator(s)

Dr. Scott Davis1

Drs. Maria Feychting
& Anders Ahlbom2

Drs. Cristina Leske
& Elinor Schoenfeld3

Drs. Stephanie London
& John Peters4

Sponsor

NCI

Swedish
Cancer Society

NCI &
NIEHS

NIEHS &
DOD

Study Type: No.
of Cases/Controls

CC:
800/800

Nested CC:
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CC:
600/600

Nested CC:
500/500

Approx. Date
of Completion

Spring 1997

May 1997

1999

2000

Comments

Focus on both magnetic fields
and light-at-night

Based on a 500,000-person cohort of
Swedes living in a 300-meter

transmission line corridor

EMF exposure assessment based on
interviews and measurements

Subjects mainly African-American
and Latina women in Los Angeles

Ongoing Breast Cancer–EMF Studies

don’s own report is due in the year 2000 (see table below).
Cantor pointed out that Coogan and coworkers collected more

detailed data than his team did on a number of potential risk fac-
tors. “They included age at the birth of the subject’s first child
and age at menopause. All this is very important in assessing breast
cancer risks and needs to be looked at.”

Coogan also found that the rate of breast cancer among pre-
menopausal women with high potential for exposures was twice
as high as for controls. Postmenopausal women with high po-
tential for exposures had only a 33% increase. “It is interesting
that the highest risk was shown for premenopausal breast can-
cer,” Tynes said. “Loomis and Savitz found the highest risk in
the 45-55 age group, and in our radio and telegraph operator
study we found the highest risk in the 45-54 age group.”

Coogan’s data were taken from a larger case-control study
on breast cancer and various health risk factors. In her study, which
served as her doctoral dissertation at Boston University, she in-
vestigated 6,888 women with breast cancer and 9,529 controls,
all under 75.

The subjects’ “usual occupations” were coded into three cat-
egories—low, medium and high potential exposure to 60 Hz
magnetic fields—based on 25-minute interviews about their
work histories. “These exposure categories are quite imprecise,”
Wenzl said. “But the jobs with high potential for EMF exposure
are thought to have average exposures more often above 3 mG.”

In contrast, Loomis-Savitz and Cantor relied on death certifi-
cates for estimating exposures. Coogan “had better information
on the nonoccupational risk factors for breast cancer and may
have done a somewhat better job of determining the women’s
occupations,” Loomis conceded.

Coogan asked each woman to name a “usual occupation” rep-
resentative of her work history. Davis, who is completing an EMF–
breast cancer study (see table), believes the generality of this ques-
tion avoided potential bias. “There was no indication at all to the
people answering this question that EMFs were the interest,” he

said. “So that’s good, and the fact that it’s direct interview infor-
mation from the participants themselves is also very good.”

Nevertheless, Coogan and her coauthors cited misclassifi-
cation of magnetic exposure levels as “the major limitation” of
the findings. “Although workers in electrical occupations have
higher exposures to magnetic fields than nonelectrical workers,”
they stated, “there is considerable variation in exposures between
occupations included in the same aggregate exposure category,
and also within the same occupation.” They concluded, how-
ever, that these limitations most likely led to an underestimation
of the EMF risk.

But, as Preston-Martin stressed, this study was not intended
to investigate an EMF–breast cancer link. “It just happened that
they had information on both breast cancer and usual occupa-
tion in another study designed for something else entirely,” she
cautioned. “I don’t think you ought to hang your hat on these re-
sults at all.”

The association between EMFs and breast cancer is stronger
among men—especially young men—than among women. Dr.
Genevieve Matanoski of the Johns Hopkins University School
of Hygiene and Public Health in Baltimore was the first to ob-
serve excess male breast cancer—a very rare disease—in young
telephone employees in 1989 (see MWN, N/D89 and M/A91). A
year later, Dr. Paul Demers of the Hutchinson Cancer Research
Center found a sixfold increase in risk among young electrical
workers (see MWN, J/A90 and S/O91).

Also in 1990, Norway’s Tynes and Dr. Aage Andersen found
that the breast cancer risk among electrical transport workers
was twice that expected (see MWN, J/F91). Loomis saw a dou-
bling of breast cancer deaths in his 1992 study of male electrical
workers younger than 65 (see MWN, J/A92). A 1994 railway
worker study by Dr. Birgitta Floderus of the National Institute for
Working Life in Solna, Sweden, revealed an eightfold increase
in male breast cancer among engine drivers and a fivefold in-
crease for drivers and conductors combined (see MWN, M/J94).

Institution

Fred Hutchinson
Cancer Research
Center, U.S.

Karolinska
Institute, Sweden

SUNY Stony
Brook, U.S.

USC, U.S.

EMF NEWS
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HIGHLIGHTS
« Cellular Phone Notes »

New Zealand Bans Cellular
Antennas at Public Schools

New Zealand’s Ministry of Education has issued a policy
statement preventing cellular phone antennas from being
built at public schools.

“Of paramount importance to the ministry is the provision
of an environment where boards of trustees, parents, teach-
ers, pupils and other occupants of the school site can feel
comfortable. For this reason the ministry has decided cell
phone transmitters will not be sited on Crown-owned school
sites in the future,” John Simpson, the ministry’s national
property manager, wrote in the one-page statement. The ban
does not apply to private schools or to antennas that are
already in place on school property.

A knowledgeable source called it “one of the most bi-
zarre policy statements in terms of its tone and presentation.”
In particular, the source noted that the directive immediate-
ly follows quotes from the National Radiation Laboratory,
which state that cellular transmitters operate below the New
Zealand RF/MW radiation standard, that residents living
near antennas are exposed to less than 1% of the limits for
the general public set in the New Zealand standard and that
there is no evidence that exposures at low levels are harmful.

The ministry cited safety concerns from the public as the
impetus for the new policy. Antenna siting was the focus of
a symposium held last November in Christchurch, at which
attendees urged a “precautionary approach on the most vul-
nerable groups in our society” (see MWN, N/D95).

Last year, the California Public Utilities Commission
reached a similar decision, advising cellular telephone com-
panies not to build antennas near schools or hospitals (see
MWN, N/D95).

Local governments across the country have been scrambling to
work out their role in antenna siting in light of the new telecom
law, which preempts them from adopting RF/MW standards
stricter than those set by the FCC (see p.9 and MWN, M/A96
and J/A96). Greenburgh, NY, has passed an ordinance that in-
stitutes a multitiered system designating levels of preference for
locating antennas. “We do not prohibit transmitting antennas any-
where in town; we simply encourage them to be sited in areas
more acceptable to the community,” Francis Sheehan, a Green-
burgh resident and coauthor of the ordinance, told Microwave
News. For example, cellular phone companies must first con-
sider commercial locations for their antennas. If the applicants
reject these sites, a public hearing follows before they can look
at other sites. By forcing cellular providers to go through sepa-
rate hearings at each level, Greenburgh officials hope to discour-
age telecommunications providers from building antennas on
sites in the bottom tier—within 350 feet of schools and day care
centers. When asked why schools were put in the most sensitive
level of the system—even below residences—Sheehan said,
“There are other health issues involved with antenna sites, and
the 350-foot setback from areas where children commonly play
protects against those issues, such as the antenna tower becom-
ing a climbing challenge for the children.” Under the new rules,
a five-member advisory board will review the status of the an-
tennas and, if necessary, amend the ordinance. In addition, all
permit and rental fees from cellular phone companies will be
used for future zoning enforcement....

««  »»

...Meanwhile, several communities have followed the lead of
Medina, WA, and have passed moratoriums that give them more
time to amend existing zoning laws. In mid-September, Eugene,
OR, and the San Juan Islands, WA, banned new applications
for periods of four and six months, respectively. Four cellular
and PCS providers had threatened to sue Eugene over its mora-
torium, but agreed not to when the city exempted their 13 pend-
ing applications. On September 20, US West, which had been
seeking to install antennas on the San Juan Islands for a year,
filed a lawsuit in federal court. On September 26, San Francis-
co (see p.10) passed a moratorium that halts antenna siting in
residential areas for 18 months. Spokane, WA, had a morato-
rium in place, but lifted it in early September in favor of an ordi-
nance allowing antennas to be placed without a special permit if
they are put on existing support structures. Medina adopted its
six-month ban just five days after the telecom law was signed
(see MWN, M/J96). The city won a lawsuit brought by Sprint
Spectrum when a federal judge ruled that the six-month period
constituted “a reasonable period of time,” as stated in the telecom
law. In August, Medina passed an ordinance that calls for wire-
less facilities to be set back from property lines at a distance equal
to the height of the tower and the antenna.

««  »»
Many New York City residents have been reluctant to lease their
rooftop and apartment property to support the influx of PCS sys-
tems. The situation prompted Charles Hoffman of Sprint Spec-

trum to tell the New York Times (August 19; see also p.12) that,
“New York is the toughest market in the world.” The wireless
industry has discovered, however, that some of the posh Central
Park West and Fifth Avenue penthouses it had been surveying
may no longer be needed, since Mayor Rudolph Giuliani has al-
lowed the PCS antennas to be put on 3,000 lampposts and traffic
lights throughout the city. Phone companies will pay monthly
fees of $100 per lamppost and $200 per traffic light. With each
provider allowed 3,000 sites, the city could bring in upwards of
$3 million annually. In spite of this windfall, the announcement
brought harsh criticism from some residents, one of whom, Ar-
thur Firstenberg of Brooklyn, contends that the antenna place-
ment would transform the city streets into “cancer alleys.” First-
enberg, chairman of the Cellular Phone Taskforce, an organiza-
tion of electromagnetically hypersensitive New Yorkers, told
Microwave News, “There has never been this concentration of
sources of electromagnetic energy in the public streets before....
It’s just frightening” (see p.9). Since the emissions from PCS
antennas are about 1,000 times lower than the FCC’s standards
for public exposures, the city is unable to regulate them, Sunny
Mindel, a spokesperson for the city’s Department of Informa-
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HIGHLIGHTS

Safety of Cellular Phones: The View
from Harvard School of Public Health
On August 20, Dateline, an NBC television news magazine, aired

a segment on cancer risks that focused on cellular phones. Among
those interviewed by Robert Bazell, NBC’s science correspondent,
was Dr. John Graham, director of the Center for Risk Analysis at
the Harvard School of Public Health in Boston. Graham’s work
on cellular phones is sponsored by the Cellular Telecommunica-
tions Industry Association through Wireless Technology Research, a
fact not mentioned by Bazell. Here is an excerpt from their exchange:

Graham: In the media, you’re looking for the mysterious, the novel,
the unfamiliar story, and what better than exotic theories like brain
cancers and cellular telephones? Unfortunately, the media doesn’t
always focus on big killers. They focus on the little ones and the specu-
lative ones that the surgeon general would regard as insignificant.
Bazell: And once something has been flagged as a possible can-
cer risk, it is almost impossible to dispel the fear, no matter what
studies are done. You remember what happened with saccharin?
First, fears that it could cause bladder cancer, and then studies
saying, “Don’t worry, it won’t.” Well, 33% of the people we polled
say they still consider saccharin a risk factor for cancer. So, what
about the scientists themselves? Do they play a role in creating
our misconceptions?
Graham: A lot of us scientists have motivations as we build our
careers to exaggerate a particular possible cause of cancer that
we’re advancing as our own scientific hypothesis.
Bazell: But you’re saying that scientists would exaggerate the can-
cer-causing danger of a chemical to advance their own career?
Graham: Bob, if I’m the person trying to prove that cellular phones
cause...brain cancer, imagine what it does for my career to be the first
person to show definitively that cellular phones cause brain cancer.

tion Technology & Telecommunications, said in an interview.
“The other thing to remember is that these things are already out
there. There are landlords renting space for them,” she added.

««  »»

Professor Paolo Bernardi of the University of Rome “La Sapi-
enza” has added a new layer of complexity to the task of esti-
mating the energy absorbed by the head of a cellular phone user.
In a paper published in the August 1996 issue of the IEEE Trans-
actions on Electromagnetic Compatibility, he shows that the pres-
ence of a nearby reflecting wall can radically change the specif-
ic absorption rates (SARs). Computer calculations show that a
vertical reflecting wall can increase SARs, while a horizontal one
can decrease them—in each case, the change in the SAR can be
larger than a factor of two. The effect depends on what the wall
is made of: A metal structure produces a major change, while a
glass wall has only a minor effect. “When a portable phone is
used inside a car, scattering surfaces are present and become
important in determining the SAR distribution in the exposed
head,” according to Bernardi.

««  »»

Mobile phone towers, which, reportedly, are being built at a rate
of three to five a week in the U.K., are increasingly drawing the
ire of local residents. The proliferation of transmitters in Brit-
ain—where there are now more than 7,600—was made easier
in the 1980s by legislation that allows four companies to put
them anywhere they choose, according to the September 1 In-
dependent on Sunday (U.K.). Many communities have balked
at the prospect of the four providers each building a separate
communications system. The Independent detailed the failure
of one of these companies, Mercury One 2 One, to demon-
strate to residents of a town in Kent the importance of a 77-foot
tower in filling a void in its network. During a presentation by
Mercury to the local opposition, a public relations staffer’s mo-
bile phone began to ring. “That inopportune call made it clear to
us that the tower was not really necessary at all,” John Gandon,
an environmental campaigner, told the Independent. As a result,
the local council rejected the permit. “The phone company has
now left us in peace and has apparently decided not to lodge an
appeal,” Gandon said.

««  »»

The Communications Workers of America (CWA) and the
EMR Alliance are preparing a manual on how communities
can oppose the siting of cellular towers. The introduction states
that due to the cellular industry’s “mad frenzy” to build anten-
nas, the handbook is being written “to help communities mobi-
lize against the placement of cell sites or facilities where they
believe placement would adversely affect their health, safety,
property values and the aesthetics of their community.” David
LeGrande, the CWA’s health and safety director in Washington,
told Microwave News that one goal is to increase awareness of
RF/MW radiation exposures and bring more attention to poten-
tial risks faced by the CWA’s members who work near transmit-
ters. “I’m especially concerned about the exposure from other
kinds of devices besides cellular antennas,” LeGrande said, add-
ing, “Some transmitters on these towers may entail even more

potentially harmful RF/MW exposures.” He said that a lack of
accurate information on health effects from RF/MW radiation
made the document necessary: “I’m not convinced that all the
data from these cellular companies—the CTIA in particular—
are incredibly accurate.”

««  »»

While cellular antenna height has long been an aesthetic con-
cern for communities across the country, it has increasingly drawn
attention from the aviation industry as a potential safety hazard.
On August 12, the Federal Communications Commission
(FCC) fined Centel Cellular Co. of North Carolina $2 mil-
lion for building a 187-foot tower in 1993, which, it contended,
posed a “serious hazard” to aircraft traffic for the Greensboro/
Piedmont Triad International Airport. The FCC had originally
sought $3 million for not notifying the Federal Aviation Admin-
istration (FAA), for not installing safety lighting and for not ob-
taining FAA approval, but after an appeal Centel Cellular had
the third violation dropped and the fine reduced. “This decision
underscores the commission’s concern for public safety. Every
licensee should heed the message that a license is a public trust
that carries a high duty to serve the public and to operate safely,”
said Beverly Baker, chief of FCC’s Compliance and Informa-
tion Bureau. Earlier this year, the Helicopter Association Inter-
national began a campaign to give the FAA “uncompromised
authority” in cellular tower siting cases (see MWN, J/A96).
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Advice from U.K.’s Sir Richard Doll:
Need for EMF Research Is “Urgent”
Sir Richard Doll, the U.K.’s leading epidemiologist—in 1992

the New Scientist called him “the greatest epidemiologist ever”—
is once again stressing the need for continued research to deter-
mine whether power frequency EMFs entail a cancer risk. (For
some of his past comments, see MWN, M/A94, J/A94 and J/F95.)
Excerpted below is Doll’s advice on EMFs and RF/MW radiation
in his commentary, “Nature and Nurture: Possibilities for Cancer
Control,” from the February issue of Carcinogenesis (17, pp.177-
184, 1996).

Whether the radiation from other parts of the electromagnetic
spectrum [other than ionizing and UV radiation], or the individual
electrical and magnetic fields produced, cause any risk of cancer
is currently a subject of intensive research. Experimentally, there
is no reason to think that they do, or even, in the case of the ex-
tremely low frequency electric and magnetic fields, that they pro-
duce any biological effect that could be related to cancer, though
claims of such effects have been made by individual investigators,
as yet unconfirmed in other laboratories. Nor is there any epide-
miological evidence of cancer production from the use of cellular
telephones, the claim for the production of brain cancer being based
on the occurrence of single cases.

There is, however, some good-quality epidemiological evidence
that residence near high-power electricity cables producing mag-
netic fields in houses of the order of 0.2 µT [2 mG] and above (the
average in houses in this country being of the order of 0.05 µT)
may approximately double the risk of childhood leukemia and per-
haps also cause a somewhat smaller increase in childhood brain can-
cer, and there is some evidence that occupational exposure to similar
levels may increase the risk of leukemia and brain cancer in adults.
The numbers of cases in the best studies are small, but we must, I
think, conclude that the possibility of a risk from such exposures
exists, and that we urgently need research to determine whether it
does exist or not. The fields concerned are almost wholly man-made
and, if the risk is real, there will certainly be an opportunity of
reducing them, though at considerable social cost.

© Oxford University Press, reprinted with permission

Industry, Activists Challenge
FCC’s New RF/MW Rules

Seventeen petitions have been filed with the Federal Communi-
cations Commission (FCC) asking it to reconsider the new ra-
diofrequency and microwave (RF/MW) radiation regulations
that it approved on August 1. A dozen criticize the new rules as
too restrictive, while the rest assert that they are too lenient. Par-
ties on both sides of the issue are considering lawsuits if the com-
mission does not bend in their particular direction.

“We’ll respond to most or all of the petitions by late October
or November,” said FCC’s Dr. Robert Cleveland, who led the
agency’s effort to draft the new rules. The period for public com-
ment on the petitions runs through October 13.

The FCC is again being asked to preempt local and state
regulation of the siting of all RF/MW transmitters. The Telecom-
munications Act of 1996 requires such federal preemption for
cellular phone and personal communications services (PCS) facil-
ities, but the FCC has so far rejected calls to extend this preemp-
tion to other RF/MW sources—such as radio and TV stations
(see MWN, J/A96). The renewed requests come in petitions from
the Electromagnetic Energy Alliance (EEA)—whose members
include AT&T, General Electric, Motorola, Raytheon and the
National Association of Broadcasters—and from the American
Radio Relay League, the amateur radio group.

Ameritech Mobile Communications is calling on the FCC to
preempt “state and local regulation of the operation of [personal
wireless] facilities” (Ameritech’s emphasis), and to rule on the
issue of liability for “the environmental effects of RF emissions.”
These two steps would protect wireless operators against any law-
suits as long as the companies comply with federal standards
(see p.12).

The Cellular Phone Taskforce, a citizens’ group in New York
City, argues that the FCC standard fails to protect electrosensitive
individuals. Its petition asks the commission to set a 10 µW/cm2

standard above 100 MHz. According to a September 19 state-
ment, the group is raising money to fund a class action lawsuit
“on behalf of the electrically sensitive and others, with the goal
of keeping transmitters out of residential neighborhoods.”

Much industry criticism is aimed at the FCC’s decision to
combine elements of two standards, one from the National Coun-
cil on Radiation Protection and Measurements (NCRP) in 1986,
and the other from the American National Standards Institute/
Institute of Electrical and Electronics Engineers (ANSI/IEEE)
in 1992. For example, US West asserts that “it appears the com-
mission made a decision to ignore science” in choosing the hy-
brid, and insists that the FCC must “adopt an unadulterated 1992
ANSI standard.” The Department of Defense’s petition also criti-
cizes the FCC for not sticking with the ANSI rules.

In their attacks on the hybrid standard, the EEA and US West
cite the opinions of specialists such as Drs. Eleanor Adair, C.K.
Chou and Bill Guy, all of whom lobbied hard for the ANSI crite-
ria (see MWN, M/A96).

Most observers think it is very unlikely that the FCC will
reverse itself. But by filing objections now, industry maintains
its right to challenge the FCC in court in the future.

The Cellular Telecommunications Industry Association

(CTIA), which had previously been very active on behalf of the
ANSI standard, chose not to file any objections to the FCC’s
new rules. “We feel it’s a workable plan,” said CTIA spokesper-
son Tim Ayers in Washington, even if there is still room for im-
provement. “In the give-and-take atmosphere of rule-making,”
he told Microwave News, “you don’t always get 100% of what
you want—but you get to a point where it’s acceptable.” Ayers
would not comment on which particular changes were impor-
tant to the CTIA, but added that, “Certainly there’ll be no prob-
lems meeting these standards.”

The new FCC limits are above levels that have been shown
to cause adverse health effects contends a petition from the Ad
Hoc Association of Parties Concerned About the FCC’s RF
Health and Safety Rules in Olympia, WA. It cites effects rang-
ing from cancer to sleep abnormalities, and it calls on the FCC
to cut its limits to 40% or less of the current figures. In general,
the group proposes, emissions should be mandated to be “as low
as reasonably achievable.”

A petition from the nonprofit Ergotec Association in Arling-
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ton, VA, asserts that the FCC rules are too lenient, especially
given the nationwide proliferation of antennas. This point is also
raised by New York’s Cellular Phone Taskforce: “A person at a
given location may be exposed to the cumulative...emissions of
numerous transmitter [sites]. Combined exposure from all could
well exceed [FCC’s] limits.”

Dr. Marjorie Lundquist of Milwaukee faults the FCC limits
for “lack of a sound scientific basis.” She contends that the rules
do not give adequate weight to nonthermal bioeffects. Lundquist
wants the FCC to establish a “forbidden zone” around transmit-
ters of all types.

Industry petitions raise a variety of issues on how to ensure
compliance at sites where several companies have antennas lo-
cated together. The FCC ruled that the providers are jointly re-
sponsible, but Ameritech, BellSouth and Paging Network argue
that responsibility should rest with the site owner.

Several petitions from the telecom industry complain that the
grace period before new transmitter rules are enforced should be
pushed back from January 1, 1997, given that an FCC technical
bulletin on compliance will not be completed until November or
December of this year.

The petition from Hewlett-Packard (HP) focuses on the is-
sue of “new, unlicensed millimeter-wave technologies,” in which
HP is making a substantial investment (see MWN, M/A96). HP
asks the FCC to relax some of its restrictions on these applica-
tions (e.g., wireless computer networks) and to “remain flexible
in its environmental regulation of millimeter-wave radiation.”

Exposures from PCS Antennas
The greatest RF/MW exposure from a PCS antenna located 40

feet off the ground is not next to the base, but 107 feet away. Ham-
mett and Edison Inc., a consulting firm based in San Francisco,
estimated the power density at this location to be 6.2 µW/cm2 for
three antennas (sectors) with a combined effective radiated power
of 400 W per sector.

Hammett and Edison arrived at this figure using its own pro-
prietary computer program, “RFR.Ground”. The calculation was
included in an August 24, 1995, report the firm produced for Pa-
cific Bell to win approval for its antennas in San Francisco.

Last year, Pac Bell, which was recently given the go-ahead to
install more than 30 PCS antennas in San Francisco (see MWN,
M/A96), hired Hammett and Edison to determine whether their
PCS antennas comply with FCC standards. The company wrote
about ten such reports in the last year for several wireless service
providers, according to Robert Weller of Hammett & Edison.

San Francisco Grapples with
Siting of Wireless Facilities

On September 26, the San Francisco planning department
passed an 18-month moratorium on placing any new wireless trans-
mitters in residential districts.

The ban gives time for the city’s general plan to be amended
to include guidelines for siting wireless facilities. It was passed
shortly after the Board of Supervisors adopted an ordinance es-
tablishing a commission to review the city’s telecommunications
policy, including specifics on the siting of wireless antennas.

“There has been massive opposition from industry to this
plan,” June Gutfleisch, a staff member with the Board of Super-
visors, told Microwave News. The primary reason for the com-
mission—which has been in the works for three years—was
health, she said.

Other moratoriums, such as those in Medina, WA, and on
the San Juan Islands, WA, have led to lawsuits from industry
(see p.7 and MWN, M/J96).

The commission’s five voting members, who will be appoint-
ed by the mayor, must include at least two public representatives.
Of the other members, one must have a background in public,
educational or government access to new technology and anoth-
er in telecommunications management or engineering. Each will
serve a three-year term. The directors of public works, health and
planning will attend commission meetings as nonvoting mem-
bers. Current or former employees of telecom providers that seek
to bring their services to the city cannot sit on the commission.

On August 15, the planning department adopted siting guide-
lines that encouraged service providers to install antennas on
public facilities, such as police and fire stations, and on indus-
trial or commercial structures.

In June, the Board of Supervisors, responding to public outcry,
voted 6-3 not to allow two Pacific Bell PCS antennas in residen-
tial neighborhoods in exchange for allowing three in commer-
cial areas. Pac Bell had earlier been given approval to install more
than 30 antennas as part of the $1.5 billion PCS system it is build-
ing in California and Nevada (see box above and MWN, M/A96).

The “New” ICNIRP
The International Commission on Non-Ionizing Radiation

Protection (ICNIRP) has new leadership and some new members.
Dr. Jürgen Bernhardt of the Institute for Radiation Hygiene

(IRH) in Neuherberg, Germany, has taken over the chairman-
ship from Australia’s Dr. Michael Repacholi. Dr. Alastair
McKinlay of the U.K.’s National Radiological Protection Board
in Chilton has been appointed the vice chair of the commission.
Rüdiger Matthes of the IRH continues as the ICNIRP’s scien-
tific secretary.

Repacholi, who is currently on leave from the Royal Adelaide
Hospital to coordinate the World Health Organization’s project
on the health effects of EMFs and RF/MW radiation (see MWN,
J/A 96), has become the chairman emeritus. “I don’t have a vote
anymore,” Repacholi told Microwave News.

Dr. Henri Jammet, the first ICNIRP chairman emeritus, died
on August 19 at the age of 76 in Tripoli, Libya. He began his 35-
year medical career at the Curie Foundation in 1950 as an assis-
tant in radiotherapy. Eight years later, he took part in the first
human bone marrow transplant—on victims of a radiation acci-
dent in Yugoslavia. In 1976, Jammet became director of the Ra-
diation Protection Branch of France’s Institute of Radiation Pro-
tection and Nuclear Safety. He was instrumental in founding the
International Radiation Protection Association’s International
Non-Ionizing Radiation Committee, which he chaired from 1977
to 1988. In 1992, the committee became the ICNIRP (see MWN,
J/A 92). At the time of his death, Jammet was an adviser to the
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Atomic Energy Commission, as well as chairman of the Interna-
tional Center of Radiopathology outside of Paris.

In addition to Bernhardt, Matthes and McKinlay, the current
voting members of the ICNIRP are: Drs. Anders Ahlbom, Karo-
linska Institute, Stockholm, Sweden; Ulf Bergqvist, National
Institute for Working Life, Solna, Sweden; Jean-Pierre Césarini,
Rothschild Foundation, Paris, France; Martino Grandolfo, Na-
tional Institute of Health, Rome, Italy; Maila Hietanen, Institute

of Occupational Health, Vantaa, Finland; David Sliney, U.S.
Army Center for Health Promotion and Preventive Medicine,
Aberdeen Proving Ground, MD, U.S.; Jan Stolwijk, Yale Uni-
versity, New Haven, CT, U.S.; Laszlo Szabo, National Research
Institute for Radiobiology and Radiation Hygiene, Budapest,
Hungary; Masao Taki, Metropolitan University of Tokyo, Ja-
pan; and Thomas Tenforde, Battelle Pacific Northwest Labs,
Richland, WA, U.S.

Exposed to Russian Radar for Years, Latvians Now Study Effects
A number of groundbreaking papers on the biological ef-

fects of radar and other RF/MW signals appear in a special
issue of The Science of the Total Environment, published by
Elsevier in Amsterdam, The Netherlands. The papers are among
those presented at The International Conference on the Effect
of RF Electromagnetic Radiation on Organisms, held in Skrun-
da, Latvia, in June 1994 (see MWN, S/O94). They appear in
the journal’s February 2, 1996, issue; publication was delayed
by a backlog at the printer.

Most of the papers focus on the effects of a military radar
station in Skrunda, which was put into operation by the Soviet
Union in 1971. Now run by the Russian government, the sta-
tion is scheduled to cease operation in 1998 under an agree-
ment between the two nations. In the meantime, it has given
rise to “a unique study area,” in the words of Dr. Guntis Brum-
elis of the University of Latvia in Riga, guest editor of the
special issue. Brumelis explains that the location of the Skrunda
radar makes it unusual: “Due to the military nature of these
types of radar, they are usually located in remote areas, closed
to residents [and] scientists.”

The Skrunda station consists of two phased-array radars de-
signed to track missiles and satellites, each operating with a
peak power of 1.25 MW with 0.8 ms pulses at 156-162 MHz.
A paper by Dr. T. Kalnins and coworkers at the Latvian Acad-
emy of Sciences’ Institute of Physics in Salaspils states that
although the average intensity of the radar’s signal is within
both IEEE and former Soviet limits, the maximum intensity
of each pulse exceeds those limits by a factor of 50.

Children who lived in the path of the Skrunda radar’s signal
had “less developed memory and attention, slower reaction
times, and decreased [neuromuscular] endurance,” write Drs.
A.A. Kolodynski and V.V. Kolodynska of the Latvian Acad-
emy of Sciences’ Institute of Biology in Salaspils. The two sci-
entists administered tests for reaction time, memory and switch-
ing and focusing of attention, evaluating 609 children 9 to 18
years old who lived within 20 km of the Skrunda station. Of
these, 224 lived in areas directly exposed to the radar. A sepa-
rate group of 357 children in a different area (with similarly
low pollution levels) served as controls.

Those who lived in the Skrunda area generally did worse on
the tests than the control group. But when only those children
living in exposed areas were considered, the observed differ-
ences were more significant. These differences showed a weak
correlation with distance from the radar station. The research-
ers note that exposure does not correlate exactly with distance,

due to changes in the shape of the terrain, tree cover, etc.
A study of the growth rings in pine trees in the path of the

Skrunda radar beam showed a significant reduction in radial
growth, which correlated with the strength of the signal. “The
most conclusive evidence...may only be available when the
Skrunda [radar] station terminates operation in 1998,” write
Dr. Valdis Balodis and colleagues at the University of Latvia.
“Then it will be possible to determine if radial tree growth
recovers.”

Needles and cones in pine trees showed increases in the
production of resin or its predecessor chemicals, according to
Drs. Turs Selga and Maija Selga of the Institute of Biology in
Salaspils. They note that “resin formation and secretion are
metabolically active responses of pine trees to injury,” and
point out that related reactions have been observed in pine
trees after exposure to gamma radiation.

Other papers report more abnormalities and a shorter life
span in exposed duckweed, and more ambiguous results in a
study of chromosome damage in exposed cows.

The landmark 15-year study of Polish military personnel and
RF/MW exposure (principally from radar) is reported by Dr.
Stanislaw Szmigielski of the Center for Radiobiology and Ra-
diation Safety at the Military Institute of Hygiene and Epide-
miology in Warsaw, Poland. Szmigielski examined records
for 128,000 people per year, and found that the overall cancer
risk doubled for exposed personnel. Their risk of leukemia
and lymphoma was six times higher than expected—and eight
times higher for exposed personnel ages 20 to 49 (see MWN,
Mr85, J/F87, S/O90 and M/J95).

Dr. John Goldsmith of the Ben Gurion University of the
Negev in Israel reviews the relatively sparse literature study-
ing radar, and other, RF/MW effects on humans. Goldsmith
suggests that epidemiological studies of radar should not only
focus on cancer, but must also look at “hematological or chro-
mosomal reactions.” He emphasizes that these can occur ear-
lier and may be reversible.

The February 2, 1996, issue of The Science of the Total En-
vironment, 93 pages long, can be ordered for $62.00. In the
U.S., contact: Elsevier Science, Customer Service Department,
PO Box 945, New York, NY 10159, (212) 633-3750, Fax:
(212) 633-3764, E-mail: <usinfo-f@elsevier.com>. In Europe,
contact: Elsevier Science, Customer Service Department, PO
Box 211, 1000 AE Amsterdam, The Netherlands, (31+20)
4853757, Fax: (31+20) 4853432, E-mail: <nlinfo-f@
elsevier.nl>.
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about how the agency will respond this time. “It’s hard to be-
lieve that they would be truly sympathetic and take great action
on this,” he told Microwave News. “That may sound cynical,
but I’ve worked very closely in FAA regulatory affairs for 16
years now. It’ll probably take some action on Capitol Hill to get
them to move.”

The FAA did not respond to repeated requests for comment.
SC-177 was formed at the FAA’s request—but only after Con-
gress directed the agency to do more to investigate the issue of
electromagnetic interference (EMI) from PEDs.

In 1993, shortly after SC-177 was established, a flurry of
media attention led airlines to begin adopting voluntary PED
restrictions. But Sheehan called the result “a hodgepodge.” While
most U.S. airlines now have PED rules in place, and while they
often approximate the RTCA recommendations, Sheehan said,
“No two sets of rules are the same. The problem is that they’re
not consistent, and they’re not mandatory.”

“Our committee’s main recommendation is that the use of
PEDs be banned during critical phases of flight, such as takeoff
and landing,” said Sheehan, who is also president of Professional
Aviation Inc., a consulting firm in Frederick, MD. “During non-
critical phases, you have time to check and see what might be

FAA Is Again Urged To Restrict Use of Portable Electronics on Board Aircraft  (continued from p.1)

causing a problem. In critical phases you can’t do that.” Cases of
EMI from laptop computers, portable video games, CD players
and other PEDs are analyzed in the report from the RTCA.

Some committee members wanted the report, which was issued
in August, to be stronger. An article in the September 1996 IEEE
Spectrum quotes SC-177 member Finbarr O’Connor as saying,
“If it were up to me, I would shut PEDs down, period.” O’Connor,
electromagnetic compatibility manager at R&B Enterprises in
West Conshohocken, PA, added, “I would feel better if they were
not allowed in the passenger compartment at all....The potential
for them to be turned on accidentally is high.” But the report, a
consensus document, does not go this far, reflecting the views of
representatives of major airlines, aircraft and computer makers,
the cellular phone industry, the U.S. Air Force and others.

Current FAA regulations forbid onboard use of a PED un-
less “the operator of the aircraft has determined [that it] will not
cause interference with the navigation or communication sys-
tem.” But, Sheehan asserted, “The airlines have never performed
those tests. Nobody has been complying with this regulation,
and the FAA knows it.” Although the FAA is required by law to
enforce this regulation, Sheehan said, “It’s now more or less
ignored because interference is so rare.”

Clippings from All Over

“With this decision, the state’s highest court has sent a clear signal to
plaintiff lawyers that peddling paranoia for profit doesn’t pay.”

—Gregory Barnes, assistant general counsel for SDG&E, on the
California Supreme Court decision (see p.3), quoted

in a company press release, August 22, 1996

“There isn’t a strong [EMF health] effect, and no one is saying there is.
So that means there must be a weak effect, or no effect.”

—Dr. Kenneth Rothman, editor of Epidemiology, quoted by John
Dorschner in “The Power in the Blood,” Tropic magazine,

Miami Herald, p.19, August 4, 1996

“We have power lines about 150 feet from our house. I like to think
that electromagnetic radiation is just the latest scare.”

—James Plosia, an attorney living in Liberty Corner, NJ, who,
with his wife, Pat, recently closed on a four-bedroom,

3,000-square-foot colonial for $245,000, about $40,000 less than
similar houses in the neighborhood, quoted by Jay Romano in

“Warning to Sellers: Let the Buyer Be Aware,” New York Times,
 Real Estate Section, p.6, September 1, 1996

“Clearly the biological research and the scientific evidence [on mobile
phones are] just not there. There is the question of subjective symp-
toms such as headaches. The structure we are setting up is independent.
Industry would have no influence on the work being done.”

—Dr. Alastair McKinlay of the U.K.’s National Radiological Protection
Board in Chilton and chair of the European Commission’s export

group on possible effects of mobile phones on human health, quoted
by Marie Woolf in “Mobile Users May Run Cancer Risk,”

The Observer (U.K.), September 1, 1996

Cellular towers emit about as much radiation as a clock radio.
—Tim Ayers, spokesperson for the CTIA in Washington,

cited by Hugh McDiarmid Jr. in “Towers Tough To Beat,”
Detroit Free Press, p.1B, August 13, 1996

“Manhattan is so hard partly because of the people who live there.
There are people who own lots of stock in our company who won’t let
me use their buildings for cell sites.”

—George Schmitt, president of Omnipoint Communications, a PCS-
service provider, quoted by Mark Landler in “Yipes! Invasion of

the 9-Inch Antennas,” New York Times, p.D6, August 19, 1996

“People are starting to look at power lines as a hidden asset. They
are an area that’s ripe for creative thinking.”

—Richard Henry, former president of the New Hampshire Audubon
Society and now president of Solutions Collaborative, a company that

mediates between environmental groups and industry, quoted by Royal
Ford in “Wildlife’s Power Play: Nature Flourishes Beneath Region’s

Electric Cables,” Boston Globe, p.A23, August 4, 1996

“The [FCC] should specify a federal rule of liability for torts relat-
ed to the environmental effects of radiofrequency emissions, so that
licensees can avoid unnecessary and conflicting lawsuits by ensur-
ing that they comply with the commission’s guidelines, as they are
amended from time to time. As the record in this proceeding has
shown, there can be differences of opinion within the scientific com-
munity as to what constitutes a harmful environmental effect, and
at what level, distance, etc. radiofrequency radiation causes such ef-
fects. Therefore, providers of telecommunications services face the
danger of liability based on a study which is not necessarily consis-
tent with the standards adopted by the commission. In order for the
wireless industry to move ahead with capital-intensive advanced
telecommunications services in a highly competitive environment,
it is vital that the industry have a single standard to follow, and that
it can steer clear of liability by following this standard.”

—From Petition for Reconsideration and Clarification, filed by
attorneys for Ameritech Mobile Communications Inc. with

the FCC, September 6, 1996; see p.9

FROM THE FIELD
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Canada Adopts Rules for
PEDs on Airplanes

Canada has just adopted its first air traffic regulations on
the use of PEDs. The new rules, which take effect October
10, allow onboard use of PEDs only with permission of the
airline, and then only if the device will not “impair the func-
tioning of the aircraft’s systems.”

Standards that detail how to comply with the new rules
have not yet been issued. But Donna Richard of Transport
Canada in Ottawa, the agency responsible, said that the stan-
dards are expected to ban use of PEDs during “critical phases
of flight” such as “takeoff, climb and landing.” Richard told
Microwave News that this language, similar to RTCA’s rec-
ommendations to the FAA, is currently found in advisory ma-
terial that the Canadian government issued to air carriers in
March 1993. The standards will be issued in the near future,
but Richard could not say exactly when.

The new regulations are part of a larger overhaul of the
Canadian air traffic code. The sections affecting PEDs are
regulations 602.08, 703.38, 704.33 and 705.40. For more in-
formation, call Transport Canada’s Communications Group
at (613) 990-2309. The text of the new rules can be found
on Transport Canada’s Web site at <http://www.tc.gc.ca>.

The reason the FAA’s rule has not been followed, in Sheehan’s
view, is that it is just too difficult. “I have to sympathize with the
airlines on that,” he said, explaining that it would be “a gargan-
tuan task” to test all types of PEDs. “We found that to be a near
futile activity anyway,” Sheehan added, “since two devices of
the same model may give different readings.” This is especially
true once a device has been in use for a few years. Dropping a
CD player or performing an upgrade on a laptop computer can
drastically change the device’s electromagnetic signature.

Michael Rioux, who represented the Air Transport Associa-
tion (ATA) on SC-177, said that a few years ago the ATA had
looked into organizing a program through which its member air-
lines might test PEDs together. “But the cost would have been
prohibitive,” he told Microwave News. “There are far too many
kinds of devices out there, and the airlines aren’t set up to do this
kind of testing.”

EMI from PEDs has been not only extremely rare, but also
hard to reproduce. The RTCA report notes that, “The likelihood
[of reproducing an incident of EMI] is low since it has been
impossible to duplicate the original conditions with the same
device, aircraft, location, RF environment and the airborne sys-
tem’s settings.”

But the committee found a number of cases in which PEDs
were clearly at fault. Of the 137 cases of suspected PED inter-
ference examined by SC-177, in over 46 the interference disap-
peared when the PEDs were turned off. In ten of these cases, the
PEDs were then turned on again and the interference reoccurred.

The growing use of satellite-based electronics in civil avia-
tion raises the odds of EMI, according to the report: “Aircraft
receivers for these systems, such as those of the Global Posi-
tioning System, necessarily operate at a very low level of re-

Game Called on Account of EMI
Below is an excerpt from “Do Portable Electronics Endanger

Flight? The Evidence Mounts” by Tekla Perry and Linda Geppert
in the September 1996 issue of IEEE Spectrum, describing one
incident reported in the Aviation Safety Reporting System data-
base of the National Aeronautics and Space Administration.

In January 1993, on a flight from Denver, CO, to Newark, NJ,
the aircraft lost all directional gyros [electromechanical devices
that indicate orientation] at cruise altitude. The captain instructed
the flight attendant to go through the cabin and tell all passengers
to turn off their electronic devices. She reported back that about
25 passengers with portable radios had been listening to a football
game and one passenger was using a laptop.

After five minutes, the gyros still failed to operate properly. On
rechecking, the flight attendant found that the radios were still on.
Using the loudspeaker system, the captain immediately told all
passengers using such devices to turn them off because they were
affecting the navigation equipment. After 90 seconds, the gyros
corrected themselves to the proper heading. But 20 minutes later,
they “began moving off the correct heading by as much as 20-30
degrees.”

The captain then picked up the mike and told the passengers
that if they did not turn the radios off, he would have the flight
attendant go through the cabin and confiscate all radios until they
reached Newark. Within two minutes, the gyros began to swing
back toward the correct heading. No further incidents occurred.

ceived power, and consequently can be more susceptible...to RF
interference.” It also points out that new opportunities for inter-
ference are created by the “proliferation” of new personal com-
munications devices.

Airborne use of cellular phones is banned by the FCC, but
for reasons unrelated to flight safety. FAA regulations do not
specifically address them, and SC-177 wants the FAA to pro-
hibit all in-flight use of “intentional radiators” of electromag-
netic energy.

But as IEEE Spectrum points out, “Soon the ability to access
satellites directly...will be an integral part of laptops and other
personal communications assistants.” Sheehan expressed con-
cern that passengers might use such intentional emitters unin-
tentionally: “Many users just don’t know what they have.” This
underlines the importance of another recommendation from SC-
177: a campaign “to educate the flying public” about EMI.

If interference from a PED ever did contribute to an accident,
would we know it? “I guess it’s common knowledge that after
[Commerce] Secretary Brown’s crash, a special team of investiga-
tors was dispatched to look at that very thing,” Sheehan said, “es-
pecially at whether somebody might have been using a cell phone.
But it would be very difficult to know if a PED was being used
or not.” However, Sheehan stressed that in almost every past ac-
cident, the cause has been traced to other factors, and there has
never been any particular reason to blame PED interference.

Portable Electronic Devices Carried on Board Aircraft
(Document No.RTCA/DO-233) can be ordered for $60 in the
U.S. and $75 elsewhere (with a $5 shipping fee in either case)
from RTCA Inc., 1140 Connecticut Ave., NW, Suite 1020, Wash-
ington, DC 20036, (202) 833-9339, Fax: (202) 833-9434.
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Letters: Electric Fields, Exposure Assessment, Motorola Research

September 23, 1996
To the Editor:

Most EMF studies have used magnetic fields as a measure of expo-
sure. Often, however, both electric and magnetic fields are present together,
if independent, by the nature of near-field properties. For instance, this is
true for distribution lines.

The Scandinavian residential studies are examples of situations where
electric fields are present and elevated but are discounted because of the
shielding effect of buildings. I am not certain how valid this assumption is,
when children, in particular, may play outside the home.

Miller et al.’s results1 show that elevated electric fields bear on carci-
nogenic effects beyond the action of radon daughter products. In our recent
paper,2 we pointed out that the concentration of radon daughters was sim-
ply an illustration of aerosol behavior in high electric fields. Whether these
fields are alternating or static may be irrelevant if they concentrate carcino-
genic aerosols. A simple illustration: When water drips past a metallic con-
ductor that is charged to a high potential, the droplets are attracted to the
conductor, whether the field is static or time-varying.

The electric field exposures in Miller’s study are indeed high—mea-
sured in 100s of V/m/years—so it is uncertain whether his results could be
extrapolated down to domestic levels, which tend to be in the tens of V/m
(with an associated reduction in relative risk).

Much of the critical discussion of our paper missed the point we were
making. This was that in seeking an association between EMFs and can-
cer, a biophysicist feels uncomfortable with the concept of direct biologi-
cal tissue-EMF interaction because of the exceedingly low quantum en-
ergy of power frequency EMFs. The notion of electric fields redistributing
physical particles, i.e., aerosols, bacteria and viruses, is a much easier con-
cept, which can, and has been, demonstrated in the laboratory. This contrasts
sharply with the poor reproducibility of biological in vitro experiments.

I look forward to further reinterpretation and analysis of EMF epide-
miological studies using electric fields as one of the metrics.

Alan Preece, PhD
Medical Physics University Research Centre, University of Bristol

Horfield Rd., Bristol BS2 8ED, U.K.
<a.w.preece@bristol.ac.uk>

1. Anthony Miller et al., “Leukemia Following Occupational Exposure to 60 Hz
Electric and Magnetic Fields Among Ontario Electric Utility Workers,” American
Journal of Epidemiology, 144, pp.150-160, July 15, 1996. See MWN, J/A96.

2. D.L. Henshaw et al., “Enhanced Deposition of Radon Daughter Nuclei in the
Vicinity of Power Frequency Electromagnetic Fields,” International Journal of Ra-
diation Biology, 69, pp.25-38, January 1996. See MWN, M/A96 and M/J96.

September 24, 1996
To the Editor:

Your commentary on Dr. Anthony Miller’s EMF exposure assessment
techniques (MWN, J/A96) points to a few instances in which less-than-best
EMF exposure assessments obliterated useful epidemiological information.

The commentary overlooked an important earlier example. In 1992,
Finland’s Lindbohm and Hietanen1 reported an increased risk of miscar-
riages among workers exposed to more than 0.9 µT (peak-to-peak) or 0.3
µT (average) [3 mG] ELF radiation, based on lab measurements of the
types of computer terminals (VDTs) that the workers used. Most previous
studies had not observed such a risk, but they had estimated exposures on
the basis of hours worked at a computer—with no information on mag-
netic field levels.

Lindbohm and Hietanen explicitly recommended assessing the expo-
sures of VDT operators in their actual working environments to confirm or
refute the observed miscarriage risks.

The message for EMF dosimetry is clear. Survey methods applicable
to volatile chemicals, for example, may not be sufficiently precise for as-
sessing EMFs from man-made devices and environments. Peculiarities can

heavily influence the levels of exposure if the subjects are in close proxim-
ity to a complex field pattern, or if physical structures can contribute effec-
tive shielding. Also, for the most part, chemicals leave minute molecular
residues in vivo after exposures stop. When EMF exposures stop, however,
physiological systems relax without a trace of the agent. This makes EMF
dosimetry fundamentally more difficult.

Paul Héroux, PhD
Joint Depts. of Epidemiology and Biostatistics & Occupational Health

Faculty of Medicine, McGill University, Montreal, Canada
<cxhx@musica.mcgill.ca>

1. Marja-Liisa Lindbohm et al., “Magnetic Fields of Video Display Terminals and
Spontaneous Abortion,” American Journal of Epidemiology, 136, pp.1041-1051,
November 1, 1992. See MWN, M/A92, M/J92 and N/D92.

September 26, 1996
To the Editor:

We welcome your detailed discussion of the study recently completed
in [Ross] Adey’s laboratory that assessed possible brain tumor promotion
by digital cellular phone fields in a rat model [MWN, J/A96]. Your com-
prehensive review has undoubtedly reached many scientists and engineers
now engaged in this and related fields of biomedical and radio engineering
development and application, including some who might not otherwise
have been aware of details of this study.

For that reason, we feel that it is necessary to emphasize that this study
was designed to explore the possibility of tumor-enhancing effects in ex-
posed animals. No such effect was found. As reported at the Bioelectromag-
netics Society meeting and announced by Loma Linda, the data included
suggestions of a possible tumor-inhibiting effect. As also stated at the time,
we have taken a conservative approach, avoiding statistical overinterpre-
tation of quite limited data that lies beyond constraints imposed by our
experimental design.

We consider it unfortunate that you have chosen to build a scenario
implying a less than collegial, even adversarial, relationship between the
investigators and the Motorola corporate research team, with whom the
investigators have had a continuing series of strong collaborations over the
past six years.

For the investigators, there has been an unfettered opportunity to pur-
sue options in experiment design, based on consultation with world lead-
ers in a broad spectrum of frontier topics in biology, biophysics and bioengi-
neering; and more specifically at the cutting edge of key areas of medical
research in the field of cell growth regulation and cancer, and in environ-
mental biomedicine. For Motorola, there is the need to determine whether
a risk to human health may exist from the great and growing use of existing
and proposed mobile radiotelephone technologies. Motorola is therefore
supporting a worldwide research program that covers major scientific is-
sues related to the safety of these RF exposures.

For obvious reasons, the products of this research are treated by the
Motorola Corp. as the intellectual property of the researchers. Their quality
and credibility must therefore be determined first by their scientific peers.

Thus, as a matter of practice, Motorola allowed the principal investi-
gator to announce and describe his findings. Motorola commented on the
research when asked to do so and was confident the significant central
outcome—a lack of evidence of tumor promotion—would speak for it-
self. Again, this decision was consistent with past practice and cannot be
described as “a desire to play down the results” or “avoid publicity.”

All parties to this work hope that you will continue to favor us with
your insightful and informative summaries. Thank you for your interest.

Ross Adey, MD
Research Service
VA Hospital
11201 Benton St.
Loma Linda, CA 92357

Quirino Balzano, PhD
Florida Corporate Electromagnetics

Research Laboratory
8000 West Sunrise Blvd.

Plantation, FL 33322
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“MICROWAVE NEWS” FLASHBACK

Years 15 Ago

• Dr. Gregory Lotz and coworkers at the Naval Aerospace Research
Lab in Pensacola, FL, report that exposure to 225 MHz radiation at
SARs of 1.5 W/Kg causes greater tissue heating than would be ex-
pected based on current interpretations of dosimetry studies.

• OSHA Administrator Thorne Auchter lists RF/MW radiation—
which he calls a “serious hazard”—as a second-level priority for the
group’s health standards staff.

Years 10 Ago

• When ELF bioeffects experts are asked if they would buy a house
near a power line—even at a $25,000 discount—Dr. H.B. Graves,
a consultant, responds, “Yes. No question about it,” while Dr. Rich-
ard Phillips of the EPA says, “No.”

• Thomas DiLuzio of Spokane, WA, sues an AM radio station, charg-
ing that RF/MW radiation from the station caused the leukemia that
killed his wife.

• Dr. Sam Koslov of the Johns Hopkins University Applied Physics

Lab (JHU/APL), who believes that Alzheimer’s symptoms in a mon-
key were due to leakage through the blood–brain barrier (BBB) af-
ter exposure to microwave radiation, says that BBB research “should
not have been abandoned.”

• Women protesting the deployment of cruise missiles at the U.S. Air
Force base in Greenham Common, U.K., claim that the military is
trying to drive them away by using non-ionizing radiation, which
they claim causes menstrual cycle and sleep disturbances, irregular
heartbeats, head and chest pains, anxiety and nausea.

Years 5 Ago

• The U.S. Congress appropriates $600,000 for an NAS-NRC com-
mittee review of possible health effects from EMF exposure.

• Pulsed RF/MW radiation with SARs of less than 4W/Kg can cause
eye injuries, according to studies by JHU/APL’s Henry Kues and
FDA’s Jack Monahan.

• In a letter to Dr. Tom Budinger of the Lawrence Berkeley Lab, Sue
Donaldson of the Seattle City Council expresses concern about the
adequacy of the IEEE C95.1-1991 RF/MW guidelines.
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UPDATES
ELECTROMAGNETIC HYPERSENSITIVITY

RF/MW Radiation and Asthma...Exposure to RF/MW radia-
tion at frequencies commonly used by cellular phones can per-
manently alter the shape and structure of cells responsible for
allergic reactions, according to researchers in Australia. Drs. Peter
French and M. Donnellan of St. Vincent’s Hospital in Sydney
and Dr. John Holt of the Microwave Therapy Center in Perth bathed
human mast-cell cultures in 835 MHz microwaves at 9.6 mW/
cm2, for 20-minute intervals, three times a day for seven days.
On the fourth day they noticed an increase in the cells’ DNA syn-
thesis and replication. In an abstract of a paper to be presented at
the 36th Annual American Society for Cell Biology Meeting in
December in San Francisco, the researchers explain that the ex-
posure “may alter signal transduction events in these cells via
effects on the cell membrane.” Holt believes the results suggest
a connection between RF/MW radiation and asthma. “There is
no question that factors such as air pollution and other antigens
are involved. But I think our findings show that electromagnetic
radiation has made it ten times worse,” Holt told The Times
(U.K.). “[U]nder the influence of these radiowaves, steroids and
antihistamines do not work,” he added. French contends that it is
premature to connect RF/MW exposure with asthma. “It should
be understood that it can only be speculation at the moment.
More research will be needed to identify a connection,” he wrote
in a letter to Dr. Ken Joyner of Telstra Research Labs in Clayton,
Australia. French is currently seeking support from Australian
funding groups to continue his studies. “This is a fascinating
area for further research and one which may yield many benefits
in addition to identifying possible health risks,” he told Joyner.

Is It All in the Mind?...Electromagnetic hypersensitivity can be
treated effectively with psychological methods similar to those
used for headaches and asthma, according to a new study by a
team of Swedish researchers from the Karolinska Institute in
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Stockholm. The team also reported that the 17 electromagneti-
cally hypersensitive subjects they tested could not consistently
determine whether they were in the presence of an EMF source.
The subjects were put in a room for 30-minute sessions in which
the 5 Hz to 2 kHz EMF source was either on or off. Each subject
was tested at least four times, and only one answered correctly
every time. On average, the patients were right about half the
time. After the test, nine subjects were immediately treated using
“cognitive behavioral” methods consisting of a series of weekly
one-hour sessions. The other eight were given the same test about
20 weeks later, followed by the psychological therapy. Those
treated immediately reported reduced symptoms, while the oth-
ers who were waiting reported no change prior to their treatment.
The authors of the paper, which was published in the Journal of
Occupational and Environmental Medicine (38, pp.752-758,
August 1996), included Drs. Bengt Arnetz, Mats Berg and Sture
Lidén, all of whom have long favored “technostress” as an ex-
planation of symptoms others claim are associated with EMFs
and VDTs. For example, they argued at the Work with Display
Units ’94 conference held in Milan, Italy, that workers claiming
to be hypersensitive differ from others in that they are more stressed
at work and tend to feel underused (see MWN, N/D94). Last
May, Arnetz spoke at the 2nd Copenhagen Conference on Elec-
tromagnetic Hypersensitivity on stress-reduction training, spe-
cifically that involving the role of the stress hormone prolactin
in hypersensitivity cases (see MWN,  S/O95).

PEOPLE

Lynne Gillette, who has been managing the RAPID engineer-
ing programs at the DOE, is currently on special assignment at
the National Academy of Sciences’ (NAS) policy office. Gillette
will not be working on EMF issues at the NAS. She returns to
the DOE at the end of January....Dr. James Melius, a member of
the National EMF Advisory Committee, has become the direc-

MEDICAL DEVICES

OrthoLogic Answers FDA Complaints...OrthoLogic Corp. will
change its promotional materials in response to FDA charges of
issuing “misleading” information (see MWN, J/A96). “Ortho-
Logic believes that it has reached a satisfactory resolution with
the FDA on all issues raised in the May 31, 1996, FDA letter.
We further believe that the accommodations reached with the FDA
will not have a material adverse effect on the company’s busi-
ness,” George Oram, OrthoLogic’s president, said in a press re-
lease. The company announced that it will report a success rate
for the device as 60.7% with an average treatment time of six
months rather than 78% over 4.1 months as it had previously
claimed. In addition, OrthoLogic will not promote its model 1000
Bone Growth Stimulator for uses not approved by the FDA and
will not refer to the IGF-II growth factor data in its advertising.
“It was our intention solely to use the IGF-II data to explain our
magnetic field treatment,” Oram told Microwave News. “The FDA
was concerned that in making those types of claims for non-
union fractures, orthopedic surgeons would use it to treat a host
of other things.” The company will, however, continue to distrib-
ute reports containing IGF-II information to anyone who requests
it, Oram said.
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tor of the New York State Laborers’ Health and Safety Trust Fund,
which has offices in Albany and New York City. Most recently,
Melius was with the Center to Protect Workers’ Rights in
Washington....Dr. Dina Simunic of the University of Zagreb, Cro-
atia, is on a roll. This summer she won a young scientist  prize at
the International Union of Radio Science’s (URSI) meeting in
Lille, France, for her paper on the “Side Effects of Magnetic
Resonance Imaging.” Simunic won a similar award at last win-
ter’s European Bioelectromagnetics Society meeting....Dr. Mary
Ellen O’Connor has been appointed the new editor of the Bio-
electromagnetics Society Newsletter. O’Connor, a professor of
psychology at the University of Tulsa,OK, takes over from Carol
Jordan Evans of SAIC with the November/December issue.
...Deborah Weil has left Bailey Research Associates, but is con-
tinuing to do EMF consulting from Bala Cynwyd, PA....Joseph
Jamail, who has made a fortune as a trial lawyer, is giving a few
of his millions back to his native Texas. The 70-year-old attor-
ney recently donated a total of $17 million to seven Texas uni-
versities and museums. Last year, Jamail filed—and then aban-
doned without explanation—a suit against Houston Lighting &
Power Co. and EPRI, in which he was to represent the families
of 11 children with cancer (see MWN, M/A95 and S/O 95)....Kim
Besly, a tireless antiwar activist, died on July 14. Besly and other
women set up a camp outside the U.S. Air Force base at Green-
ham Common, U.K., to protest the deployment of cruise mis-
siles. Based on her experiences—and those of others—she be-
came convinced that the women were being harassed with elec-
tromagnetic radiation. Military and civilian officials “have tried
every way to move us away since the camp was set up more than
five years ago,” she told Microwave News a decade ago (see p.16
and MWN, S/O86)....Shay Cullen is a missionary with more than
one mission. The Irish priest, who was arrested last June for pro-
testing high-voltage power lines near a home for destitute chil-
dren in Olongapo, the Philippines (see MWN, M/J96 and J/A96),
recently helped secure the arrest of a German tourist suspected
of sexual abuse of a child while visiting the Philippines, the U.K.
Times reported on August 31.

RESOURCES

EC on Non-Ionizing Radiation...The European Commission’s
Directorate-General for Employment, Industrial Relations and
Social Affairs has published Public Health and Safety at Work:
Non-Ionizing Radiation—Sources, Exposure and Health Effects
(ISBN 92-827-5492-8). The report was written by an ad hoc group
from Germany, Italy and the U.K, and was edited by Dr. Alastair
McKinlay of the U.K.’s NRPB. It reviews occupational expo-
sure issues from EMFs to lasers, and recommends further research
“in two important areas: UV radiation, where adverse health ef-
fects including cancer are well established, although there is little
public concern; and EMFs...where the evidence for carcinogen-
esis is weak and inconclusive, but conversely there is consider-
able public concern.” Available in the U.S. for $30 plus $4 ship-
ping from: UNIPUB, 4611-F Assembly Drive, Lanham, MD
20706, (800) 274-4888, Fax: (800) 865-3450. For ordering in-
formation for other countries, contact: Office des Publications
Officielles des Communautés Européennes, 2 rue Mercier, L-2985
Luxembourg, (35+2) 29291, Fax: (35+2) 488573.
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Physicists and Brass Balls

Nature put them on the cover of its August 29th issue and the
New York Times ran two different stories about them. They’re
called oscillons and they’re created when grains of sand or brass
are put in a box and vibrated. It’s a simple system—little more
than balls banging into each other—with an extraordinary re-
sult. The picture on the cover of Nature is of a precarious-look-
ing peak of brass balls. It looks as if they’re being held up by a
magnet, but that’s not what’s going on.

What is? It’s a good question, and so far no one seems to
know the answer. As Nature’s own commentator explained: “In
fact, despite much active research, no underlying theoretical
description for these [granular] materials yet exists.”

Sandbox physicists can’t say how complex structures emerge
from such a simple system, but many of their colleagues feel
compelled to tell anyone who will listen that they understand the
infinitely more complex processes associated with life. Dr. Rob-
ert Adair, for instance, told Jon Palfreman of PBS’ Frontline
that, “There’s probably nothing on earth, or in the universe, that
we understand as well as EMFs and the interaction of EMFs
with matter, including biological matter” (see MWN, M/A96).

Clearly, that statement is preposterous. In a newsletter that
arrived in our office just before we went to press, Sweden’s Na-
tional Board of Occupational Safety and Health ran the follow-
ing in bold type: “At times, the debate [over EMF health haz-
ards] has been both intensive and emotional. One reason for this
is that still little is known about the potential effects on humans
and other living beings of EMFs in their surroundings.”

Adair and Palfreman should know better. The fact that they
pretend such certainty might be laughable if these politico-physi-
cists weren’t selling their very own brand of junk science to the
courts.

The California Supreme Court cited both the statement is-
sued by the American Physical Society (APS) last year and the
friend-of-the-court brief filed by a group of scientists organized
by Harvard University physicist Dr. Richard Wilson in its ratio-
nale for dismissing the Covalt EMF lawsuit (see p.3).

Lawyers often act as if they are certain their clients are right,
even when they know the truth is more complicated. Lawyers
are paid to behave that way, but scientists have higher motives—
or so they say.

The World Leaders in Radar Health Research

Anyone interested in the health effects of radar radiation should
order the collection of papers in the special issue of The Science
of the Total Environment on the Skrunda radar in Latvia (see p.11).

A quick scan of the papers will convince you that Latvian
scientists are among the world leaders in this field. They join the
Croatian team at the University of Zagreb’s Institute for Medi-
cal Research and Occupational Health that has published a com-
prehensive series of papers on the genetic effects of radar (see
MWN, M/J92).

Taken together, the Latvian and Croatian studies dwarf the
American effort. The U.S. government has never been interested
in radar health risks and never will be as long as the military

controls RF/MW health research.
If there were a commitment to public health, it would not be

hard to find some areas in which to begin to do some work: a
serious look at the alleged link between handheld police radar
and cancer, and studies of those who live in the shadow of pow-
erful radars—for instance, the phased array radar (PAVE PAWS)
on Cape Cod, MA.

A few years ago, some police officers took their concerns to
the U.S. Senate and begged for a cancer study. Practically ev-
eryone at the hearing agreed that it would be a good idea. “Sena-
tor Dodd and I are going to stick with this until we get some
answers,” promised Sen. Joseph Lieberman (D-CT) (see MWN,
S/O92). Sen. John Glenn (D-OH), who, as a former astronaut,
knows something about life-threatening risk, said that he was
“extremely disturbed” about the problem.

Nothing ever happened.
When it comes to environmental and occupational health,

the U.S. does not mind taking a back seat to two of the smallest
countries in the world.

Stop That Car or We’ll Zap You!

They’re the sexiest gadgets in this year’s action movies: EMP
weapons, which use electromagnetic pulses to zap electronics.
They have starring roles in Goldeneye, the latest James Bond
movie, as well as in Broken Arrow, Escape from LA and Eraser.
And soon they may be coming to a police car near you.

Law Enforcement News (September 30) reports that the U.S.
Army and the National Institute of Justice are running a $500,000
field test to see if EMP guns can force a car to stop by disabling
its electrical systems. The plan is to use EMP to do away with
high-speed chases (another Hollywood staple). This is another
example of the growing interest in using nonlethal weapons de-
veloped by the military.

In 1990, Boeing Co. agreed to pay $500,000 to settle Robert
Strom’s lawsuit, which alleged that he had developed leukemia
after being exposed to EMP radiation (see MWN, S/O90). As part
of the settlement, Boeing agreed to set up a medical monitoring
program for 700 employees who had worked with EMP. The
results of this surveillance effort may play a key role in assess-
ing the impact of EMP guns on police officers—who are likely
to be sensitive on this point after years of controversy over radar
guns.

Will the next Hollywood production featuring EMP be a
courtroom drama?



MICROWAVE NEWS  September/October 199620

CLASSIFIEDS



(continued on p.13)

INSIDE...

Vol. XVII No. 5 September/October 1997A Report on Non-Ionizing Radiation

EMF NEWS pp.2-6
Power Line Talk:

Doll on Importance of Weak Associations •
German Childhood Study Goes National •
Swedish and U.S. Breast Cancer Results
Due Soon • Sanctions Against Plaintiffs’
Attorneys Lifted • NIEHS Sets Epi Review
for January • “EMF Keeptrack” Folds

U.K. Leukemia Lawsuits Withdrawn

Germany Supports Prudent Avoidance

EMF Personal Injury Suits Declining in U.S.

Sam Milham Honored in Italy

More on the NCI Study
The Letter BEMS Would Not Send

HIGHLIGHTS pp.7-13
Wireless Notes:

Belgian Telecom Downplays Cancer Risk •
Hackers Shed Light on PCS and GSM •
PCS Ordinance Favored by All But Industry
• Wireless Safety Conferences • Palm
Beach County Moratorium at Schools

COST 244’s Zlatko Koren Dies

Focus on RF/MW in Norwegian Birth Defects

Wright Drops Lawsuit Against Motorola

FCC Roundup:
• Reaffirms NCRP-Based Limits
• Issues Compliance Guidelines
• Answers CTIA Petition on Moratoriums
• Seeks Comment on Preemption for DTV

Russians Find 10 GHz Link to Memory Loss

FROM THE FIELD pp.14-15
Clippings from All Over

EPA’s Hankin on RF/MW Policy

Flashback: 5, 10, 15 Years Ago

UPDATES pp.15-18
Living in the Beam of Doppler Radar • New
EC NIR Report • Infertile Mice near Greek
Antenna Farm • Breast Cancer Workshops •
EPRI on RF/MW Exposures • ICNIRP–WHO
Proceedings and Risk Seminar • Microwave
Hair Remover • FDA Approves Device To
Treat Tremors • Eisenbud Dies

VIEWS ON THE NEWS p.19
The Future of Bioelectromagnetic Research

European SAR Wars:
Marketing Low-Radiation Phones

“Low radiation is better.” So says Hagenuk, a German manufacturer of mo-
bile phones. Hagenuk’s new advertising campaign pitches the advantages of
its GlobalHandy, which “directs radiation away from the head, thereby provid-
ing optimal performance in transmission and reception.”

Hagenuk, based in Kiel, is the first company to seek a competitive advan-
tage by touting a hand-held phone that produces low specific absorption rates
(SARs) of microwave radiation in the user’s head. Hagenuk publicized its low-
radiation phones in Germany and elsewhere in Europe this summer (for ex-
ample, in the London Times on September 16). In Asia, its advertisements have
run in Indonesia and Singapore.

While Hagenuk’s ads compare the SARs from its phones to those of other
manufacturers, which have different types of antennas (see p.12), the company
does not mention the names of its competitors.

But on August 13, the Norwegian newspaper Dagbladet named names. It
reported that the Nokia 2110 caused the highest SARs, followed closely by the
Motorola 8200 and the Ericsson 337. Dagbladet ran the story under the head-
line THE BESTSELLER GLOWS THE MOST. The same day, the Swedish tabloid
Expressen picked up the story with an article titled THE PHONES WITH THE WORST

RADIATION.
Finland’s Nokia referred questions from Microwave News to the Swedish

Electromagnetic Anti-Theft Devices
Interfere With Pacemakers

The most popular electronic anti-theft system in the U.S. caused interference
with over 96% of implanted cardiac pacemakers in recent tests by a Florida
cardiologist. In response, the U.S. Food and Drug Administration (FDA) rec-
ommended in September that people with pacemakers not linger near the en-
trances to stores and malls, where anti-theft devices are typically located.

Meanwhile, a German physician reported in August that electronic secu-
rity systems pose “a potential risk for pacemaker patients.”

“Anti-shoplifting systems are safe for people with pacemakers,” Sensormatic
Electronics Corp. of Boca Raton, FL, declared in the wake of the Florida study.
“We have to relate this to what actually happens in the real world,” communica-
tions director Debbie Coller told Microwave News. “This is not a new product.
Even the newest technology has been in place for over ten years, and there have
been no reports of problems.” Sensormatic is a leading supplier of electronic
security systems around the world.

In a September interview, Dr. Michael McIvor of the Heart Institute of St.
Petersburg in Florida said that an acousto-magnetic anti-theft device caused

(continued on p.12)
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In a recent commentary, Sir Richard Doll, the U.K.’s best-known
epidemiologist, stresses the potential importance of studies that
find weak associations. Writing in the August issue of Radiologi-
cal Protection Bulletin, published by Britain’s National Radio-
logical Protection Board (NRPB), Doll notes that associations
with low odds ratios still “may be socially of great importance,”
and can “offer major opportunities for the improvement of public
health.” He cautions that weak links are most often due to chance,
bias or confounding and usually do not reflect anything impor-
tant. But he warns that this fact “is grist to the mill of propagan-
dists who, for a variety of reasons, [may] seek to discredit a weak
association that suggests that a particular product may be hazard-
ous.” Doll is still reluctant to draw firm conclusions on the EMF–
cancer issue (see MWN, M/A94 and S/O96). But he does praise
an EPRI meta-analysis of occupational studies (see MWN, J/F
96), which he cites as pointing to an increase of about 10% in the
risk of brain cancer, as “a model of what can be done with pub-
lished epidemiological data.” If a few more large occupational
studies based on measured exposures show an increased risk,
Doll suggests, this “might enable a sufficiently firm conclusion
to be reached for action to be taken, even in the absence of any
plausible mechanism by which the fields might reproduce dis-
ease.” In the 1950s, Doll was the first epidemiologist to link to-
bacco smoking and lung cancer, years before the biological basis
of that connection was discovered. On childhood leukemia, Doll’s
commentary points to four large-scale Scandinavian studies as
the most reliable. While this research found associations between
EMFs and cancer, Doll believes that the evidence was “not com-
pelling” because of the small numbers of cases. But, he adds,
“similar unbiased data for several times as many cases” could
be convincing. The article was written before the release of the
large-scale National Cancer Institute (NCI) study in the U.S.
this past July (see MWN, J/A97 and p.6). In September, Micro-
wave News asked Doll for his opinion of the NCI study; he re-
plied that he had nothing to add to the July 15 statement from the
NRPB’s Advisory Group on Non-Ionizing Radiation, which he
chairs. That cautiously worded release states that the NCI’s re-
sults “do not establish” a link between EMFs and childhood leu-
kemia, but adds that the “possibility of an elevated risk cannot...be
ruled out.”

««  »»

Germany’s Federal Ministry for Environment, Nature Conser-
vation and Reactor Safety has agreed to fund a nationwide study
of childhood leukemia and EMF exposure. The investigation will
build on smaller studies in Lower Saxony and in Berlin conduct-
ed jointly by Drs. Jörg Michaelis and Joachim Schüz of the
University of Mainz and Dr. Karl Brinkmann and coworkers
at the Technical University of Braunschweig, which suggested a
weak association between EMF exposure and childhood leuke-
mia. However, the regional results suffered from low statistical
power because of the small numbers of subjects with high expo-
sures (see MWN, J/A97). The national effort will be carried out
by the same researchers, who will make a formal announcement
of their plans at a press conference in Mainz later this fall. Schüz

told Microwave News that he and his colleagues will start with data
from a study of childhood cancer by the German Children’s Can-
cer Registry, which has now been going on for three years. “We
already have access to the residential histories of about 800 leuke-
mia cases and 2,000 non-diseased children,” he stated, “and we
will start EMF measurements at the end of this year.” Schüz’s
team took the same approach in Lower Saxony and in Berlin,
drawing on cancer registry data for both cases and controls. This
kept certain costs to a minimum and made it possible to spend
more money on a careful exposure assessment. “We conducted
24-hour measurements at the residence where the child lived
longest before the date of diagnosis,” Schüz explained, adding
that the team will use the same method for the national study.
The Berlin study and the combined data were both presented in
June at the 2nd World Congress for Electricity and Magnetism
in Medicine and Biology in Bologna, Italy. These findings were
originally scheduled for publication in the November issue of
Epidemiology, but will now appear in January instead.

««  »»

The results of two long-awaited epidemiological studies on the
possible link between EMFs and female breast cancer are ex-
pected at the end of this year or in early 1998. Dr. Maria Feych-
ting of the Karolinska Institute in Stockholm, Sweden, will pre-
sent the results of her and Dr. Anders Ahlbom’s study at this
year’s DOE EMF review, to be held November 10-13 in San Di-
ego. Feychting will give an encore performance at the National
Action Plan on Breast Cancer workshop in Bethesda, MD, No-
vember 18-19 (see p.18). As for the second study, Dr. Scott Davis
of the Fred Hutchinson Cancer Research Center in Seattle told
Microwave News it is “unlikely” that he will announce his find-
ings in November, but he added that they should be ready early
next year. Two other epidemiological studies on breast cancer
are in progress—one at the State University of New York, Stony
Brook, and the other at the University of Southern California in
Los Angeles (see MWN, S/O96).

««  »»

The California Court of Appeal has overturned sanctions im-
posed on the law firm of Wylie Aitken in Santa Ana, CA, ruling
that the lower court “abused its discretion” by ordering the “ex-
cessive and unjustified” penalties. Wylie Aitken represents plain-
tiffs in the Younkin and Johsz EMF–cancer lawsuits against
Southern California Edison Co. (SCE), and had been ordered
to pay for all of SCE’s past, present and future expert witness
costs in Younkin (see MWN, J/A96). The firm was hit with the
sanctions after one of its attorneys, Annee Della Donna, wrote a
letter accusing one of SCE’s experts of unethical conduct. The
expert then refused to testify, which left SCE unable to use a
report that the expert had prepared. The Court of Appeal found
that it was reasonable for the trial court judge to order that SCE
be allowed to use this report as evidence, even without direct tes-
timony to support it. But the other sanctions “grossly outweigh the
damage done,” it concluded. The court noted that there was no
“evidence of secret scheming on the part of Della Donna to de-
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liberately deprive defendants of their chosen expert.” Instead, it
held, “At worst...Della Donna overreacted to what was other-
wise a comedy of errors.” The appellate panel wrote that to force
Wylie Aitken to pay for SCE’s experts “could result in defen-
dants spending more on experts than they ordinarily would since
they have a ‘free ride.’” Moreover, the monetary sanctions “have
put defendants in a better position than they would have been
[in] had these events never occurred.” Thus, it ruled, these sanc-
tions “were purely punitive additions and cannot remain.” Della
Donna told Microwave News that she left Wylie Aitken in the
fall of 1996.

««  »»

The NIEHS is putting the finishing touches on the second of its
three science review symposiums. The meeting, slated for Janu-
ary 12-14, 1998, in San Antonio will address epidemiological
studies. The first symposium, held last March in Durham, NC,
was on in vitro biological effects. At that meeting, physicists and
biologists clashed over the possibility of low-level EMF effects
(see MWN, M/A97). A site and date for the third symposium, on

in vivo effects, has not yet been set. The final product of these
reviews will be the NIEHS’s report to Congress on EMF health
risks. A brochure with more information on the January confer-
ence will be available soon. Contact: Dr. Mary Wolfe, EMF
RAPID, NIEHS, PO Box 12233, MD ED-16, Research Triangle
Park, NC 27709, (919) 541-7539, Fax: (919) 541-0144, E-mail:
<wolfe@niehs.nih.gov>.

««  »»

EMF Keeptrack folded on September 1. The newsletter was pub-
lished by the Center for Energy Information (CEI), a division of
Central Maine Power in Winthrop, ME. In an August letter to
subscribers, Publisher Alan King wrote that, with the release of
the NCI study and the NAS–NRC report, “our mission to bring
you objective and timely news on important EMF developments
now comes to a close.” Highleen Roberts, a CEI staffer, explain-
ed to Microwave News that there had been “declining interest”
now that “this problem has more or less been solved.” The CEI’s
“consumer” newsletter, Between the Lines, closed down last year
(see MWN, J/A93).

and funding was restored (see MWN, J/F96). British utilities then
discussed the establishment of an £8 million ($13 million) legal
fund to combat EMF lawsuits (see MWN, N/D96).

The Studholme family’s lawsuit charged Norweb with respon-
sibility for the 1992 death of their 13-year-old son Simon from
leukemia (see MWN, J/A93 and M/A94). Simon’s head was ex-
posed to particularly high EMFs, since he slept with his head on
the other side of the wall from the electric meter, through which
passed all the electric current used in the home. A 47-year-old
neighbor whose bedroom was similarly located had died of leu-
kemia in 1989 (see MWN, S/O93). Besides the household elec-
tric wiring, the suit also blamed exposure from nearby power
lines and an electrical substation.

The second test case was a suit brought by the parents of Tom
Loxton, a 12-year-old with leukemia. Their home in the south Bir-
mingham area was located 20 meters away from a 275 kV power
line. Day had at first been granted legal aid funding for two other
childhood leukemia cases, but he subsequently agreed with the
Legal Aid Board not to pursue those until the Studholme and Lox-
ton lawsuits were resolved. He also represented families in two
EMF–brain tumor cases in Wales (see MWN, J/A94), but agreed
not to proceed with these actions unless his clients in the leuke-
mia cases were successful. With the two lead cases now discon-
tinued, these other suits are in limbo as well.

Day’s firm is heavily involved in environmental cases, and
the Financial Times described him as bringing “fear to British
boardrooms by pioneering American-style aggressive litigation”
(see MWN, J/F96). A 1994 Guardian article described his wife
as joking that she could not give the police much help if he were
murdered: The list of potential suspects would be too long. But
unlike U.S. litigators, when Day wins money for his clients, he
himself gets none of it. His only financial reward comes from
public legal aid funding.

EMF–Leukemia Test Lawsuits Discontinued in U.K.
The key lawsuits over electromagnetic fields (EMFs) and

childhood leukemia in Britain were withdrawn by the plaintiffs
in mid-September. All publicly funded EMF litigation in the U.K.
has now come to a halt.

“I am very disappointed to have to discontinue the two lead
actions in the U.K., but following the publication of the study by
the U.S. National Cancer Institute, it has become clear that we
would have very great difficulties in succeeding in court,” solici-
tor Martyn Day told Microwave News. (On the NCI study, see
MWN, J/A97 and p.6.)

The National Grid Co. and Norweb, the utility defendants in
the suits, welcomed the move in a joint statement. The NCI study
“adds strong weight” to the view that EMFs do not pose a hu-
man health hazard, the utilities declared. They asserted that the
lawsuits were dropped because the plaintiffs’ experts had come
to a similar conclusion.

A major study of childhood cancer by Britain’s Coordinating
Committee on Cancer Research, based in London, is scheduled
to be published next year (see MWN, J/A91). If the results of that
large-scale effort support an EMF–cancer connection, noted Day,
“we may be able to return to the legal fray.” “But for the time
being,” he concluded, “we have no option but to drop the claims
against the electricity industry here in the U.K.”

Legal deadlines required a decision by October on whether
to proceed with the two cases. By putting them aside for now,
Day and his clients preserved the option of reactivating the suits
if they decide that the climate has become more favorable. Last
year, Day observed that, “In Britain, the courts are unlikely to
consider this issue seriously more than once” (see MWN, J/F96).

Day, of Leigh, Day & Co. in London, won funding from the
Legal Aid Board in 1993 for his work on the Studholme case. Ob-
jections from Norweb and the National Grid Co. prompted the
board to reverse itself in 1995, but this decision was appealed
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EMF NEWS

In Germany, Support for Prudent Avoidance:
A New EMF Law Aims for “Reasonable” Reductions

Under Germany’s new EMF law, children and the infirm must
never be exposed to power-frequency magnetic fields above 1 G,
or electric fields above 5 kV/m, from new or substantially mod-
ified EMF sources.

These limits also apply everywhere that members of the gen-
eral public remain for “several hours.” This broader standard may
be exceeded, however, for brief periods and in some outdoor spaces,
as long as peak field strengths remain under 2 G and 10 kV/m and
the averages under 1 G and 5 kV/m. Existing facilities must com-
ply with these limits within three years.

By prohibiting peak fields in the 1-2 G and 5-10 kV/m ranges
near schools, homes, hospitals, day-care centers and playgrounds,
the German law ensures that average fields remain “below or at
least not substantially in excess” of 100 mG, according to the
Federal Ministry for Environment, Nature Conservation and Re-
actor Safety. The ministry said that it included the restriction “in
the interests of precaution”—to protect against “possibly unsafe
biological effects” of EMFs below 1 G.

Ordinance 26 of the Federal Emission Control Act, the nation’s
principal air-quality statute, was adopted on December 16, 1996.
When the law took effect on January 1, 1997, Germany became
the first country with national, legally binding standards for public
exposures to power-frequency EMFs.

The 50 Hz limits follow the recommendations issued by the
International Commission on Non-Ionizing Radiation Protection
(ICNIRP) in 1989 and reaffirmed in 1993 (see MWN, M/J89, J/F
90 and M/J93). The ICNIRP guidelines “reflect the recognized
and scientifically secure state of knowledge at this time,” Envi-
ronment Minister Dr. Angela Merkel asserted in a July 10, 1996,
statement to the German parliament.

Setting limits below ICNIRP-recommended levels “would
entail much greater expense without any tangible benefit,” Merkel
maintained. In her view, those who raise the issue of “alleged
health effects” at levels below the ICNIRP guidelines are moti-
vated by “diffuse fears and a nebulous skepticism toward tech-
nological innovation.”

The environment ministry drafted the new standards in con-
sultation with the German Radiation Protection Office. Dr. Jürgen
Bernhardt, who heads the office’s medical radiation effects de-
partment, has long been a member of the ICNIRP and is current-
ly its chair.

In a commentary published with the text of Ordinance 26,
the environment ministry’s Wolfgang Kemmer noted that “there
are indications” that EMFs have nonthermal biological effects.
But Kemmer considered it “at least doubtful” that such effects
are significant, and added that a number of “international bod-
ies” have concluded that “there is no connection between every-
day exposures to EMFs and an increased incidence of cancer.”

Kemmer concluded that the purpose of the EMF law is not
to lower exposure limits that already protect public health, but to
bring previously fragmented provisions for EMF safety together
in a single statute.

The desire to avoid a patchwork of EMF limits in the various

German states provided an important impetus for the new ordi-
nance, according to Dr. Hans-Ulrich Paul, an engineer with RWE,
an electric utility. Some states were considering limits that were
“frighteningly low—1 mG, for example,” Paul told his audience
at a conference hosted by the EMC Journal in Frankfurt in April.

According to the environment ministry, the German Radia-
tion Protection Commission considers 100 mG to be the lower
limit of “reasonable” EMF mitigation. The environment minis-
try estimated that EMF compliance costs will be about 100 mil-
lion marks (approximately $70 million) over the next few years.

“The new ordinance has started a discussion on possible re-
duction techniques,” Dr. Hauke Brüggemeyer of the Ecology Of-
fice of Lower Saxony told Microwave News. “It turns out that a
lot of these reductions, especially for transformer installations,
can be made with very little extra cost.”

The new rules apply to power lines with voltages above 1 kV
and to transformers that step down voltages between 1 kV and
220 kV (transformers for voltages above 220 kV are already cov-
ered by a different ordinance). They do not cover noncommer-
cial installations or household appliances. Occupational exposures
of electrical utility workers are also outside the scope of the regu-
lations and are covered by occupational health and safety laws.

Ordinance 26 also sets limits for the 16.67 Hz fields gener-
ated by electric railways: 3 G for magnetic fields and 10 kV/m
for electric fields. Guidelines for high-frequency radiation are
also specified.

The largest opposition party in the federal parliament, the
Social Democratic Party (known by the German acronym SPD),
introduced a resolution last January 15 calling for the prohibition
of peak fields above 100 mG near hospitals, residences, schools,
day-care centers and playgrounds. The resolution reiterated the
SPD’s call for the minimization of EMFs “according to the state
of science and technology.”

According to the newsletter Elektrosmog-Report (Decem-
ber 1996), based in Cologne, a legislative attempt to lower the
limit for average field strengths to 100 mG in sensitive areas did
not succeed, due in part to resistance from electric utilities and
railroads.

Citing a dearth of “solid and undisputed” scientific findings
on the health hazards of EMFs, the SPD also asked the govern-
ment to establish an independent panel of experts to direct an
intensified research effort. In his commentary, Kemmer dismissed
the notion of a scientific split on EMF health effects: “Scientific
opinion holds that there are thresholds for radiation intensity be-
low which no damage is possible.”

The SPD has long maintained that addressing “long-term bio-
logical effects such as have been demonstrated in many studies”
should be “the chief regulatory task” of the EMF ordinance.

The SPD resolution was referred to the parliament’s environ-
ment committee, where it awaits further action. The resolution’s
prospects for adoption are dim, unless it can win support from
Chancellor Helmut Kohl’s Christian Democrats or their coali-
tion partners, the Free Democrats.
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Personal Injury Suits Over Power Lines Declining;
EMF Plaintiffs’ Lawyers’ Group Now Dormant

EMF–cancer litigation has dropped off markedly from the
level of a few years ago, according to lawyers for both plaintiffs
and electric utilities. The Electromagnetic Radiation Case Evalu-
ation Team (EMRCET), formed in 1990 to assist EMF plain-
tiffs, is now all but defunct. Only a few important EMF lawsuits
are still pending.

“EMRCET was very useful for those of us involved in EMF
cases,” said Denver attorney Bruce DeBoskey of Silver & De-
Boskey. “It hasn’t been active lately because few of us are doing
this kind of work.” DeBoskey represented Nancy Jordan, whose
EMF–lymphoma lawsuit was withdrawn in May due to her de-
clining health (see MWN, J/A97).

“We came very close in Jordan,” DeBoskey told Microwave
News. “It’s very challenging to prove cancer causation. That’s
just as true for EMFs as it is for any other carcinogen, from chem-
icals in the workplace to tobacco.” DeBoskey said, “If someone
came to me with an EMF case, I’d take a good look at it”—but
he is not now involved in any EMF litigation.

“It’s pretty quiet,” said Southern California Edison (SCE) staff
attorney John Tinker in Rosemead. “And it seems to be getting
quieter and quieter the more scientific information comes out.”
Tinker remarked that, “Plaintiffs’ lawyers are just not interested
in pursuing EMF litigation. It doesn’t seem worthwhile to them.”

SCE currently faces three EMF personal injury cases, but the
Younkin and Muir cases have both been continued, pending the
outcome of the third case, Johsz v. SCE (see p.2). Johsz, which is
on appeal, grew out of a cluster of cancer cases in a real estate
office in Southern California, and Tinker does not expect oral ar-
guments to begin before March 1998.

“EMRCET still exists as an informal network,” said Seattle
attorney Michael Withey, EMRCET’s founder. But he conceded
that as an organization it has been inactive for nearly two years.
Withey recently left Schroeter, Goldmark & Bender to start a
new firm, Stritmatter, Kessler, Whalen, Withey. He told Micro-
wave News he has no EMF plaintiffs at present.

Withey said he now receives two or three times as many calls
about cellular phone towers as he does about power lines. But he
argued that public concern about power-line health effects has
not gone away: “It’s not like nobody cares if they put up a new
transmission line in a neighborhood—just the opposite. They’re
not building power lines next to schools anymore.” Withey point-
ed to EMF–property cases as an area of continued legal activity,
citing ongoing lawsuits in New York (see MWN, J/F97).

“No one joined EMRCET to make a pile of money,” attor-
ney Aaron Simon said in an interview. “It was not seen as the pot
of gold at the end of the rainbow.” Simon, of Kazan, McClain,
Edises, Simon & Abrams in Oakland, CA, worked with Withey
on the Zuidema case (see MWN, J/A91 and M/J93). This lawsuit
focused on a child with Wilms’ tumor, a type of cancer that had
not been specifically linked to EMFs. “I never had any illusions
about winning a Wilms’ tumor case in San Diego,” observed
Simon, “but we did raise a lot of people’s consciousness about
the issue, and I feel very proud of that.”

Former EMRCET member Kieron Quinn of Baltimore told
Microwave News that he withdrew from the EMF field about a
year and a half ago. When asked about EMF litigation today, he
answered, “You’d have to talk with someone who’s closer to it.”

“It’s been several years since a new EMF personal injury case
was filed,” commented Tom Watson of Watson & Renner in Wash-
ington, who represents many utility companies. “I think the results
in court have been consistent, and that has sent a fairly clear mes-
sage to the plaintiffs’ lawyers that this is not a fruitful area to pur-
sue.” His firm is now involved in only one EMF personal injury
lawsuit, Runge v. Indiana-Michigan Power Co., a miscarriage case.

An EMF lawsuit is “an expensive undertaking,” noted Wat-
son, “particularly when you have defense firms like ours with sub-
stantial resources and experience.” Indeed, concerns about po-
tential costs were cited by Leonard Glazer when he recently with-
drew his suit against Florida Power and Light (see MWN, J/A97).

Watson also pointed to the importance of scientific develop-
ments, particularly the recent National Cancer Institute (NCI)
study of childhood leukemia (see MWN, J/A97). The research
review by the National Academy of Sciences-National Research
Council (NAS–NRC) was also “helpful from an industry per-
spective,” Watson said, “but the content of it was not that differ-
ent from what had gone before” (see MWN, N/D96). The NCI
study was cited by a British attorney in the decision to drop two
test EMF cases in the U.K. (see p.3).

Milham Honored in Italy
Dr. Samuel Milham Jr. will receive the Ramazzini Award

on October 25 from Italy’s Collegium Ramazzini in Carpi for
his epidemiological studies on EMFs and cancer.

The collegium is a nonprofit group that addresses envi-
ronmental and occupational health and safety issues. It was
founded in 1982 by the late Dr. Irving Selikoff of the Mt.
Sinai School of Medicine in New York City—a pioneer  in
the study of asbestos and cancer. Dr. Cesare Maltoni of the In-
stitute of Oncology in Bologna, Italy, is the collegium’s sec-
retary general.

Each year, the collegium honors a scientist who has made
“the greatest contribution to the progress of occupational and
environmental medicine.” Milham, formerly at the Washing-
ton State Department of Social and Health Services, was the
first to observe elevated rates of leukemia mortality among
EMF-exposed workers (see MWN, J/A82).

Past winners include Drs. David Hoel, Alice Stewart and
Arthur Upton, as well as Dr. David Rall, the former head of
the U.S. National Institute of Environmental Health Sciences
(NIEHS), who is serving as the collegium’s treasurer.

The day after Milham accepts his award, talks will be
given by Canada’s Dr. Gilles Thériault, Sweden’s Dr. Anders
Ahlbom and the U.S.’s Dr. Genevieve Matanoski at an epide-
miology workshop chaired by the collegium’s president, Dr.
Philip Landrigan of Mt. Sinai, and Rall.
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NCI EMF Study: The Letter
BEMS Would Not Send

In July, Dr. Martin Blank of Columbia University in New
York City, president of the Bioelectromagnetics Society (BEMS),
asked the BEMS executive committee for permission to send
the letter reprinted below to the New England Journal of Medi-
cine. The letter criticizes the Journal’s handling of the NCI study
of power-frequency magnetic fields and childhood leukemia by Dr.
Martha Linet and coworkers.

Dr. Betty Sisken of the University of Kentucky, Lexington,
BEMS president-elect, told Microwave News that the BEMS
Executive Committee withheld its approval because the letter
did not go through “the appropriate committee—the Public
Policy Committee.” The chair of that committee, Dr. Richard
Luben of the University of California, Riverside, declined to
comment. Luben is also on the executive committee.

Microwave News has learned that the six-member execu-
tive committee was split evenly on sending a letter. Besides
Blank, Drs. Paul Gailey of the Oak Ridge National Lab in Oak
Ridge, TN, and Robert Liburdy of the Lawrence Berkeley Lab
in Berkeley, CA, were in favor, while Dr. Ben Greenebaum of
the University of Wisconsin-Parkside in Kenosha was opposed,
as were Luben and Sisken.

To: The Editorial Board
New England Journal of Medicine

Publication of the Linet article (July 3, 1997) has raised
concern about the quality of the New England Journal of Medi-
cine (NEJM) peer-review process in this instance.

Results of the Linet study have been eagerly awaited by the
scientific research community, many of whom are members of
the Bioelectromagnetics Society. BEMS is an internationally
recognized professional organization with an established record
of excellence in the publication and conduct of peer reviews of
scientific work in this area. As expected, the Linet paper has
been the subject of close scrutiny. I can attest to widespread
criticism among mainstream EMF researchers of your conclu-
sion that the paper decisively negates a link between childhood
cancer and EMFs, when the reverse appears to be true. The study
should report an increase in childhood leukemia at 3+ mG (of
72%). The p-value of the trend has been described in the article
as nonsignificant based on a two-sided analysis, when the more
appropriate one-sided analysis yields 0.045, or a statistically
significant result.

Apparent misinterpretation of the data has resulted in false
assurance to readers. The findings yield further support for an
association between EMF exposure and childhood leukemia,
not the opposite, as reported in the paper.

Competent peer review is essential to maintain confidence
in the scientific process. The NEJM may wish to reexamine the
adequacy of its pool of peer reviewers for EMF papers, and in
particular its choice of author for the commentary. Dr. [Edward]
Campion’s inexpert grasp of basic bioelectromagnetics is evi-
dent, and has cast further doubt upon the integrity of the article’s
scientific worth, the NEJM’s review process and the validity of
its own conclusions.

Sincerely yours,
Martin Blank, PhD

President (1997-98), Bioelectromagnetics Society

EMF NEWS

Watson noted that in mid-September in London, U.K., he was
a featured speaker at a private conference for British insurance
underwriters on the lessons of EMF litigation and their relevance
to other environmental lawsuits. “There were over 200 regis-
trants,” said Watson, “and maybe that’s some indication that this
issue is not completely closed.” His firm is “very busy dealing
with cellular telephone issues,” he said, including “providing
advice to cellular phone manufacturers.”

One important EMF–cancer case that is still pending is Me-
lissa Bullock’s lawsuit against Connecticut Light and Power Co.
(see MWN, J/F92). Bullock lives on Meadow Street in Guilford,
CT, the site of a cancer cluster described in Paul Brodeur’s arti-
cle, “Calamity on Meadow Street,” which appeared in the July 9,
1990, New Yorker. Bullock’s attorney, James Horowitz of Kos-
koff, Koskoff & Bieder in Bridgeport, CT, said that the Bullock
case is expected to go to trial in about a year.

“Clearly some of the studies that are coming out—and even
more, the way they’re reported in the popular press—look like
they’re saying there’s no evidence of a connection” between
EMFs and cancer, Horowitz said. “But the executive summaries
often differ dramatically from what’s in the substance of the re-
ports.” He contended that, “When you get into the substance,
it’s clear that epidemiologists are saying there’s something go-
ing on here,” and added, “You continue to get study after study
that shows an association.”

Postscripts to the NCI Study
The National Cancer Institute’s (NCI) epidemiological study

of power lines and childhood leukemia continues to be a hot topic
(see MWN, J/A97 and box at left):
• A commentary by the Standing Committee on Epidemiology
of the International Commission on Non-Ionizing Radiation Pro-
tection (ICNIRP) concludes that the NCI’s findings for mea-
sured fields “are suggestive of a positive association” between
exposure to EMFs and leukemia risk: “They are in the direction
of a positive result but not convincingly so.” In contrast to the
New England Journal of Medicine editorial that accompanied
the NCI paper, the ICNIRP panel states that the NCI results “pro-
vide some justification for further studies.” The committee is
chaired by Dr. Anders Ahlbom of the Karolinska Institute in Stock-
holm, Sweden. Other members include Drs. Elisabeth Cardis,
David Savitz, Jan Stolwijk and Anthony Swerdlow. The com-
mentary can be found on the ICNIRP’s Web site at: <www.sz.
shuttle.de/dm1001/icnirp.htm>.
• Details of the NCI study’s exposure assessment effort appear
in a paper by a team led by the NCI’s Ruth Kleinerman in the
September 1997 issue of Epidemiology (8, pp.575-583). A pa-
per on the use of wire codes by the NCI’s Dr. Robert Tarone is
forthcoming, as is a report on static magnetic fields by Dr. Wil-
liam Kaune, a consultant based in Richland, WA.
• The New England Journal has accepted a number of letters on
the NCI study—including those from Dr. Richard Stevens of the
Battelle Pacific Northwest Labs in Richland, WA, and from Dr.
Daniel Wartenberg of the Environmental and Occupational Health
Sciences Institute in Piscataway, NJ (see MWN, J/A97).
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On August 25 the largest telecommunications company in Bel-
gium, Belgacom, announced that “major results...are now avail-
able” from two cellular phone safety studies that it has sponsored.
“The conclusion of all this,” stated Belgacom’s press release,
“appears to be that research based on the most authoritative and
independent sources has yet to prove the negative consequences
of GSM phones on human health.” A Reuter dispatch on the press
conference, held in Brussels, reported that cellular phones “prob-
ably do not cause physical harm, according to a Belgian study.”
And the trade journal RCR told its readers that “a new study” had
found that GSM phones “are unlikely to cause brain cancer.”
But one of the Belgacom-funded researchers, Dr. Luc Martens,
told Microwave News that, “It is a little bit too early to give de-
finitive conclusions.” Martens, of the Department of Informa-
tion Technology at the University of Gent, has been working on
dosimetry, and he noted that his team does not yet have any quan-
titative results. “We will certainly have some definitive conclu-
sions at the end of this year when we have finished our study,” he
promised. “I think that the most important (best dosimetry and
probably the most ‘in-depth’ work) still has to be written,” stated
Dr. Luc Verschaeve of the Flemish Institute for Technological
Research (VITO), leader of the other Belgacom study. Some of
the research his group has done for Belgacom has been pub-
lished, while other work is “being submitted or in press or not
yet submitted,” Verschaeve explained. Though he has yet to con-
duct a statistical analysis of his results, Verschaeve indicated that
they did not appear to point to any synergy with a chemical
mutagen, in contrast to his earlier study of close-range expo-
sures from a simulated base station (see MWN, N/D96). Mar-
tens reported that, “The mobile phones mostly satisfy the limits
proposed by CENELEC [the European standards organization].
However, we are not so sure about the accuracy” of the initial
results. Last May, Finland’s State Technical Research Center
(VTT) issued a press release with the headline NO HEALTH HAZ-
ARDS FROM MOBILE PHONES. Only later did it emerge that the VTT
experiment on whether cellular phone radiation promotes the
growth of cancer in mice did not yet have any cancer results,
and that the dosimetry had just begun (see MWN, J/A97).

««  »»

The magazine 2600, which bills itself as “The Hacker Quarter-
ly,” has two interesting articles on the cellular phone front in its
Summer 1997 issue. “Omnipoint in New York City” (14, pp.25-
29), by Syringe, is a listing of every antenna of the Omnipoint
PCS system in New York City, including street addresses and
site identification numbers. It is unclear whether this list was
obtained by dumpster diving, via computer or by some other
method. Inquiries to 2600 by phone, fax and even E-mail all
went unanswered. “GSM Comes to North America” (14, pp.8-
13), by the famed Phiber Optik, is described by the author as “a
primer on GSM,” though he concedes it is “a little technical for
a primer.” Four- and six-letter acronyms hurtle across the page
as Optik gives a whirlwind description of how the GSM cellular
phone system works. The section on caller authentication an-
nounces itself as “The part you’ve been waiting for!” This might

make cellular service providers nervous. But the staff at 2600
argues that while “you can use knowledge in evil and stupid
ways, stopping the flow of that knowledge isn’t the way to pre-
vent” such abuses. The issue can be ordered for $6.25 ($7.50
overseas) from: 2600, Subscription Dept., PO Box 752, Middle
Island, NY 11953.

««  »»

Stamford, CT, has a way of ensuring that new PCS antennas
comply with the FCC’s RF/MW radiation standards. It has drawn
raves from the community but has the industry running to the
state legislature for relief. The key is an RF/MW monitoring pro-
gram, which, under a 1991 ordinance, is the job of the Stamford
Department of Health and a panel of three experts paid for by
the applicant. The health department chooses the first expert, the
applicant picks the second and these two together select the third.
The ambient RF/MW levels at the proposed site are measured,
as are the levels at similar nearby sites. Later, the results are
presented at a public hearing. If the antennas are approved, the
measurements are repeated by the health department four times
a year to ensure compliance. “Everybody feels that the process
is good,” Phyllis Mazik of the Stamford health department told
Microwave News. “It’s absolutely fantastic,” Philip Berns, presi-
dent of the Environmental Council of Stamford, a citizens group,
said in an interview. “It should be implemented all over the coun-
try.” The industry, however, is flinching at the length and the fi-
nancial costs of the process. “It’s cumbersome and I don’t think
it’s necessary for all of these sites,” said Ronald Petersen of
Lucent Technologies in Murray Hill, NJ, who has twice served
as an expert. Several companies, including Bell Atlantic NYNEX,
MCI and Sprint, successfully lobbied the Connecticut legislature
for a bill to bring PCS transmitters under the jurisdiction of the
state’s Department of Public Utility Control, which already has
authority over cellular antenna siting, according to state Rep.
Janet Lockton. In June, the bill was defeated, but Lockton ex-
pects it to be reintroduced in February at the next session. Mazik,
Henry Kues of the Johns Hopkins University Applied Physics
Laboratory (JHU–APL) in Laurel, MD, and John Monahan of
the FDA in Rockville, MD, described the Stamford review pro-
cess in a recent article in the Johns Hopkins Applied Physics Lab-
oratory Technical Digest (18, pp.288-294, 1997). “Overall, this
process offers a current scientific base that allays many fears and
concerns of both the general public and the local government,”
wrote Kues, who served as an expert on two Stamford cases, and
his coauthors. For a copy, contact: Kues, Research & Technol-
ogy Development Center, JHU–APL, Johns Hopkins Rd., Lau-
rel, MD 20723, Fax: (301) 953-6904, E-mail: <hak@aplcomm.
jhuapl.edu>.

««  »»

Two September conferences on opposite sides of the globe had
wireless safety as their topic. PERM-IT ’97, held September 8-
11 in Adelaide, Australia, was jointly organized to address ra-
diation issues by four Australian medical and bioengineering so-
cieties. One day of the conference was devoted to Mobile Phones



8 MICROWAVE NEWS  September/October 1997

HIGHLIGHTS

and Other Communication Devices: Health Issues and Cur-
rent Research. Speakers included Australia’s Drs. Ken Joyner
and Peter French, the U.K.’s Dr. Alastair McKinlay and the U.S.’s
Dr. Mays Swicord. Five days later and half a world away, an in-
dustry conference on Mobile Phones—Is There a Health Risk?
convened in Brussels, Belgium, September 16-17. Featured sci-
entists included France’s Dr. Bernard Veyret, Germany’s Dr. Gerd
Friedrich, the U.K.’s Dr. Camelia Gabriel and the U.S.’s Drs.
C.K. Chou, Henry Lai (see p.14), James Lin and James Trosko,
as well as U.S. attorney Curt Renner. The collection of papers
from this conference can be purchased for £249 ($400) from:
Bookings Dept., IBC Technical Services, 57-61 Mortimer St.,
London W1N 8JX, U.K., Fax: (44+171) 636-1976.

««  »»

While the wireless telecommunications industry impatiently waits
for the FCC to rule on moratoriums (see p.10), Palm Beach County,
FL, has elected to ban new towers from school property. The county
school board enacted a 90-day moratorium in March to deter-
mine how other counties have handled applications for cellular
and PCS towers near schools. The board renewed it in May for
another 90 days and on September 3 voted 6-1 to extend the ban
“indefinitely.” There are eight towers already on Palm Beach
County school property that will remain operational for the re-
mainder of their leases. What was surprising to some was that
the dissenting voter, Diane Heinz, had been an outspoken oppo-
nent of towers at the schools. Heinz did not respond to calls for
comment, but observers believe that she was protesting the fail-
ure to remove the eight existing towers. The board had initially
supported putting the towers on schools, but was apparently
swayed in part by the efforts of Families for Appropriate Cel-
lular Tower Sites (FACTS), a citizens group based in Boca Raton.
“I think we really hit on the health aspect pretty well. We bom-
barded the school board with health studies,” Candice Brown
of FACTS told Microwave News. Brown pointed out that the Palm
Beach County school district is one of the largest in the country,
serving 130,000 students. “For God’s sake, don’t put this poten-
tially dangerous technology over the kids,” she said. “The burden

COST 244’s Koren Dies
Dr. Zlatko Koren, a former Croatian Minister for Sci-

ence and the founder and chairman of COST 244, the
European EMF and EMR research initiative, died sud-
denly on August 6 from head injuries sustained in a car
accident on the Adriatic coast.

Born on August 18, 1942, Koren was educated at the
universities of Zagreb and Stockholm. After receiving an
appointment at the University of Zagreb, he rose quickly
to become a professor of electrical engineering and a vice-
dean.

In 1992, Koren led the drive to organize COST 244
on the “Biomedical Effects of Electromagnetic Fields.”
At the end of the five-year project, a second effort was
launched—COST 244bis. In addition, Koren was a mem-
ber of a University of Zagreb research team that found in
vitro chromosomal damage due to radar radiation. This
finding corroborated a parallel epidemiological study that
found genetic abnormalities among radar technicians (see
MWN, M/J92).

At the time of his death, Koren was directing a Cro-
atian Ministry of Science project on the bioeffects of
EMFs and EMR. He was also leading a group that was in
the process of drafting a national non-ionizing radiation
law for Croatia.

of proof should be on the industry.” One of the companies seek-
ing tower space at Palm Beach County schools, Sprint PCS, seems
unfazed by the ban. “The moratorium is a moot point for us, be-
cause we have already decided to locate at other sites,” Dan Wil-
insky of Sprint PCS in Boca Raton said in an interview. The
Palm Beach County ban follows the California Public Utilities
Commission’s 1995 advice to keep antennas away from schools
and hospitals (see MWN, N/D95). Last year, New Zealand’s Min-
istry of Education issued a policy statement preventing towers
from being built at public schools (see MWN, S/O96).

The Norwegian navy hosted a NATO conference, August
26-28, to discuss the possible role of RF/MW radiation in the
cluster. Among those at the meeting were representatives from
the Dutch, U.K. and U.S. navies. The conference, which was held
in Bergen and in Trondheim, was closed to the press.

“A lot of [RF/MW] measurements have been made,” Haller-
aker said, “and there are a lot more to come.” He declined to
discuss specific numbers, however. The Kvikk was damaged some
time ago, but a copy was built in order to measure the radiation
levels from radar and communications equipment “all over the
ship,” according to Halleraker.

While Halleraker is leading the health study team, Helge Ol-
sen, a senior engineer in the technical department of the Royal
Norwegian Navy’s Materiel Command, is in charge of the mea-

Norwegian Investigation of Birth Defect Cluster Focuses on
RF/MW Radiation from Electronic Warfare Systems

The Norwegian navy’s investigation into the cause of a clus-
ter of birth defects is centered on exposures to radiofrequency
and microwave (RF/MW) radiation from electronic warfare sys-
tems. RF/MW radiation is “the one thing we are looking at,”
said Dr. Jan Helge Halleraker, the chief medical officer at the
Haakonsvern Naval Base in Bergen, who is leading the inquiry
(see MWN, J/A96).

Between 1987 and 1994, 11 children were born with defects—
including five with clubfoot—to seamen who served on the
Kvikk, a motor torpedo boat, Halleraker said. In an interview
with Microwave News, he pointed out that while the Norwegian
navy has 30-40 similar torpedo boats, the Kvikk was a “very
special ship” because it was the only one with high-power elec-
tronic warfare equipment on board.
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Cell Phone-Brain Cancer Suit by Industry Insider Is Withdrawn
The brain cancer lawsuit brought against Motorola by Debbra

Wright was withdrawn on August 8. A former manager with Bell
Atlantic Mobile and US West Cellular, Wright had used only
Motorola cellular phones. She filed the suit in March 1995 (see
MWN, M/A95).

“She can’t afford to get the experts to pursue the case, and we
can’t afford to put out that money ourselves,” said Wright’s at-
torney, Robert Holstein of Holstein and Associates in Chicago.
“It’s a shame, because she really deserves to have her case heard,”
he told Microwave News.

“This is the latest in a series of developments exposing the
hollowness of this type of claim,” Motorola spokesperson Nor-
man Sandler said in an interview. “In cases up to now, plaintiffs
have either been unable to produce witnesses to support their claims,
or the witnesses they’ve offered have been unable to withstand
judicial scrutiny.”

Wright said her lawyers had told her that to continue with the
case, she would have to come up with between $400,000 and
$500,000, an amount that she could not afford. “I don’t think we
said that,” responded Aron Robinson of Holstein and Associ-
ates. When asked if any other figure had been cited, Robinson said,
“I can’t disclose attorney-client conversations.”

Speaking in a September 9 telephone interview, Wright ex-
pressed surprise that Holstein’s firm had moved to drop the case.
“They never told me,” said Wright. She explained that her attor-
neys had discussed withdrawal as one possible option, “but there
wasn’t any final decision. We had discussed some stuff, but they
hadn’t gotten back to me.” She said she only learned of the ac-
tion when called by Microwave News.

The motion to withdraw the case was filed on August 6 and
granted two days later. Asked why Wright was never informed,
Robinson answered, “I can’t comment on that.”

“There were no settlement discussions,” said Sandler. “We
would never have engaged in them, because we were determined
to see this thing through on the facts.” As to whether Motorola
had received settlement proposals from Wright’s attorneys, Sand-
ler said, “One-way offers do not constitute discussion. I can’t be
adamant enough about that.”

Wright’s lawsuit was notable for coming from a former indus-
try insider, someone who was twice named salesperson of the year

for US West’s Southwest region. Shortly after filing suit, she
told Microwave News that many people in the industry told her
they supported what she was doing. Wright described herself as
having been “a heavy user” of her cellular phone, and noted that
her tumor is located “exactly where I’d been holding the phone.”

The complaint not only charged that phones made by Moto-
rola are responsible for Wright’s brain tumor—it also accused
the Cellular Telecommunications Industry Association (CTIA)
and its research group, Wireless Technology Research (WTR), of
conspiring to mislead the public into thinking that cellular phones
had been proven to be safe. As one example, the complaint cited
a 1993 CTIA statement that, “There have been thousands of stud-
ies that have shown these phones to be safe.” But the trial judge
dismissed the claims against the CTIA and WTR last May, leav-
ing Motorola as the sole defendant (see MWN, M/J97).

Sandler emphasized that, “Wright was one of four Illinois cases
that were withdrawn in August. The others were Hoffman, Pogue
and Crist,” all personal injury lawsuits that blamed Motorola
phones for causing or aggravating cancer (see MWN, J/A93, J/F
94 and N/D94). According to Sandler, “That means that out of
eleven lawsuits beginning with Reynard, only two survive” (on
Reynard, see MWN, M/J92, J/F93 and M/J96). He named the
two active lawsuits as the Rittmann case in Texas (see MWN, M/J
96) and the Busse class action suit in Illinois (see MWN, J/F96).
There have been no new cellular phone-cancer claims against
Motorola since Busse was filed in October 1995, Sandler added.

Sandler’s count does not include the lawsuit filed by engineer
Robert Kane against Motorola, his former employer. Kane charges
that his brain cancer is due to RF/MW exposure from the testing
of a new cellular phone unit that was under development (see
MWN, J/F94, M/A94, J/A94, M/A95). “The Kane lawsuit is a
somewhat different matter,” Sandler stated. “We have never con-
sidered that a cellular phone case per se.”

“We’re going ahead with the Bob Kane case,” said Holstein.
“The experts are in place, and we’re gearing up for trial.” While
there is no firm trial date yet, he expects it to be in the spring of
1998. “If this industry thinks they’re any better off than tobacco,
they should think again,” Holstein contended. “The expertise
for cell phones is here right now.” Holstein did not respond to re-
peated requests for his list of expert witnesses in Kane’s lawsuit.

surement effort.
Two epidemiological studies are under way at Haukeland Hos-

pital in Bergen, which, Halleraker stressed, is “an independent
institution not linked to the Norwegian navy.” The first will try
to see if the Kvikk cluster could have occurred by chance: The
families of all those who served on navy ships over the last 30
years will be matched with data from the national birth defects
registry. The second study is of 300-400 children who were born
with clubfoot at the Haukeland Hospital.

Meanwhile, there is renewed interest in another cluster, in
which six children with clubfoot were born to employees of the
Værløse airport, near Copenhagen, Denmark, between 1989 and
1994. No cause of that cluster was ever found, but Halleraker

said that this investigation “did not look at electromagnetic ra-
diation.”

The Kvikk cluster has also drawn attention to a clubfoot clus-
ter, first reported by Dr. Peter Peacock, among children of heli-
copter pilots at Fort Rucker, AL, in 1969-70. Although there were
suspicions that the cluster was linked to radiation from radar, the
U.S. Army blocked access to medical records, stymieing the in-
vestigation (see MWN, J/A96). Halleraker said that he knew the
Peacock study “very well.”

Some results of the measurement and epidemiological stud-
ies will be made public in November, Halleraker said. For the
present, he does not want to speculate about any conclusions.
“It’s still a question mark,” he said.
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FCC Reaffirms Health Rules
Based on NCRP Limits

FCC Guidelines for Evaluating
RF/MW Radiation Compliance
The FCC’s Office of Engineering and Technology (OET)

has released guidelines for evaluating whether transmitters
comply with its RF/MW emissions limits. The 129-page bul-
letin consists of techniques for measuring RF/MW radiation,
calculating field levels for proposed antennas and control-
ling exposures.

According to the FCC, “This bulletin is intended to en-
able an applicant to make a reasonably quick determination
as to whether a proposed or existing facility is in compliance
with the limits.”

A supplement dealing with radio and TV broadcasters is
currently available while a second, for amateur radio, will be
issued later.

Evaluating Compliance with FCC Guidelines for Hu-
man Exposure to Radiofrequency Electromagnetic Fields
(OET Bulletin 65, Edition 97-01) can be downloaded from
the FCC’s Web site at: <www.fcc.gov/oet/rfsafety>; or it
can be purchased for $35.95 plus postage from: International
Transcription Service Inc., 1231 20th St., NW, Washington,
DC 20036, (202) 857-3800, Fax: (202) 857-3805.

FCC Nixes Broad Federal
Preemption of Moratoriums

The FCC has denied an industry request for a blanket preemp-
tion of antenna moratoriums and has instead sought comments
on whether to ban those of an “unspecified or unlimited dura-
tion.” In a July 28 public notice, the commission’s Wireless Tele-
communications Bureau (WTB) explained that the 1996 telecom
law does not prohibit all moratoriums, contending that those with
a “fixed duration” are “legitimate exercises of local land use
authority.”

As the wireless industry seeks sites for more than 100,000
new antennas, tensions have grown between the industry and
local officials protecting their zoning authority as well as com-
munity interests.

The WTB asked for advice on what the maximum length for
a moratorium should be, whether to prohibit moratoriums based
on health concerns about RF/MW radiation and whether to ban
those that prevent new antennas from being installed but allow
existing ones to be modified. The deadline for responses was
September 26.

Meanwhile, on August 25, the FCC issued a notice of pro-
posed rule-making along with its new RF/MW radiation compli-
ance rules (see above), asking for comment on the types of in-
formation local authorities can request regarding emissions.

In December 1996, the CTIA petitioned the FCC to ban all
moratoriums directed at antennas for wireless communications.

The Federal Communications Commission (FCC) is stand-
ing by its decision to base its radiofrequency and microwave (RF/
MW) limits mainly on those recommended by the National Coun-
cil on Radiation Protection and Measurements (NCRP) in 1986.
The FCC held its ground in the face of an intense lobbying cam-
paign by the electronics and communications industries and the
U.S. military.

In a decision released on August 25, the FCC stated that the
limits, which it adopted last year, “are appropriate,” because they
address both safety concerns and the “growing marketplace de-
mand for communications services” (see MWN, J/A96).

Industry had urged the FCC to adopt the 1992 ANSI/IEEE
standard in its entirety (see MWN, M/J94 and M/A96). Among
those favoring this approach were the Cellular Telecommunica-
tions Industry Association (CTIA), the Electromagnetic Energy
Association (EEA), the National Association of Broadcasters
(NAB), US West and the Department of Defense. In contrast, the
federal health agencies objected to provisions of the ANSI/IEEE
standard (see MWN, J/F94).

“We are not a health and safety agency,” the FCC’s Dr. Rob-
ert Cleveland told Microwave News. For this reason, he said,
“We have based our guidelines on the recommendations of the
Environmental Protection Agency, the Food and Drug Adminis-
tration and the National Institute for Occupational Safety and
Health.” Cleveland is leading the commission’s effort to address
RF/MW radiation safety concerns.

The FCC used the same argument to answer activists who
want the commission to adopt even stronger regulations. “It
would be impractical for us to independently evaluate the signifi-

cance of studies purporting to show biological effects, determine
if such effects constitute a safety hazard and then adopt stricter
standards than those advocated by federal health and safety agen-
cies,” the FCC stated in its August 25 decision.

In a major change, the FCC is now requiring that all existing
facilities be in compliance with its RF/MW rules by September
1, 2000.

A number of communications companies asked the FCC to
reinstate its previous blanket exclusion of all paging and cellular
base stations. Last year, the commission decided to require rou-
tine evaluation of cellular and PCS antennas mounted lower than
10 meters above the ground and with a total output power over 1
kW. It noted that its decision was based on its own calculations,
which showed that in some cases there was the potential for over-
exposures. “Nothing in the petitions provides new information
to indicate that these calculations or analyses are incorrect,” ac-
cording to the FCC.

A major company to come up empty-handed was Hewlett-
Packard, which sought a categorical exclusion for certain milli-
meter-wave devices (see also MWN, M/A96 and M/J97). The
FCC did bend a little, however, and will now require an evalua-
tion for a device operating above 1.5 GHz only if its effective
radiated power is 3 W or more.

The complete text of the FCC’s revised rules can be found
on the World Wide Web at: <www.fcc.gov/oet />.



11MICROWAVE NEWS  September/October 1997

up with a second moratorium to evaluate impacts on property
values (see MWN, N/D96). The second moratorium expired, and
this May Medina amended its ordinance to require that towers
be set back 500 feet from property lines.

On September 10, Concerned Communities, a group of 160
cities and counties representing 9 million people in 11 states,
also asked the FCC to deny the CTIA petition. The group agrees
with the LSGAC and Medina, and asked that the FCC not retain
the authority to determine whether moratoriums violate the rights
of wireless service providers.

The moratorium issue has been a contentious one since the
telecom act was passed. This February, a year after it was signed
into law, the FCC held a public forum on siting issues, which was
attended by both industry and citizens groups (see MWN, J/F97).
In July, the CTIA counted 226 cities and counties with morato-
riums in place, but the association reports that the number has
recently dropped to 165.

Industry Asks for Federal
Preemption for Digital TV

The broadcasting industry wants to stop state and local
governments from blocking digital television (DTV) anten-
nas that meet the FCC’s RF/MW radiation standards—that
is, it is seeking an exemption similar to the one won by the
wireless industry in the 1996 telecommunications act (see
MWN, M/A96 and M/J96).

On August 19, the commission asked for public com-
ment on a May 30 petition from the NAB and the Associa-
tion for Maximum Service Television (AMST) seeking fed-
eral preemption. The FCC has set a December 1 deadline
for responses.

In addition, the NAB and the AMST asked the FCC to
ensure that state and local authorities act on DTV siting appli-
cations within 21 to 45 days. The commission has already
ordered the four TV networks to begin DTV broadcasting
in the top 10 U.S. markets by May 1, 1999.

The FCC’s LSGAC does not support the industry’s pro-
posal, arguing in a July 25 statement that it “far exceeds the
scope of any problem the NAB and AMST allege and is
based on ‘facts’ that are misleading.” In particular, the com-
mittee pointed to what it called the “ridiculously short time”
for local authorities to handle siting applications.

The CTIA also asked that the FCC, not the courts, have jurisdic-
tion over moratorium disputes. The petition received significant
support from the industry, including AT&T Wireless, the Per-
sonal Communications Industry Association, Prime Co. Personal
Communications, Sprint Spectrum and US West Inc.

The FCC’s Local and State Government Advisory Commit-
tee (LSGAC) has a different outlook. In a July 15 submission,
Kenneth Fellman, chairman of the LSGAC, stated that morato-
riums are necessary to give local authorities time to amend their
zoning rules or adopt new siting policies.

Not surprisingly, the CTIA was disappointed with the FCC’s
indecision. “Further comment spells further delay....Now is the
time for action, not inquiry,” CTIA President Thomas Wheeler
said in a prepared statement.

Fellman, too, was unhappy that the FCC is still seeking com-
ment, though for different reasons. “We’re disappointed that it’s
still pending,” he said in an interview. “We think the statute is
very clear that these disputes should be handled in the courts.
We’re not denying that there is a problem and that some of these
moratoriums are too long. Preemption is not the answer.”

Susan Potts, mayor of Medina, WA—which enacted a mora-
torium five days after the telecom act was signed in February
1996 (see MWN, M/J96)—also criticized the FCC for not shelv-
ing the CTIA petition. “The courts have the ability to determine
if moratoriums are unreasonable or were not enacted in good
faith,” she wrote in a September 9 letter to the FCC. “This is ade-
quate protection for the wireless industry.”

Sprint Spectrum challenged the Medina moratorium in court
but lost when the judge ruled that the six-month period consti-
tuted a “reasonable period of time.” Medina adopted an ordi-
nance on siting issues in July 1996 and two months later followed

Russians Find MW Exposure
Leads to Memory Failure

Exposure to 10 GHz microwaves can cause memory failure
in chicks, according to a study led by Dr. Yuri Grigoriev of the In-
stitute of Biophysics at the State Research Center of Russia in Mos-
cow. Grigoriev also found a dose-response effect on the chicks’
ability to imprint, a process in which young animals learn be-
havioral patterns.

“The results are very important for estimating the influence
10 GHz radiation can have on the nervous system, especially among
fetuses and newborns,” Grigoriev told Microwave News. Very
little research has been done at these microwave frequencies.

Grigoriev did three sets of experiments, all run blind. The in-
cubating chicken embryos were exposed for 30 minutes to power
densities ranging from 0.4 to 10 mW/cm2. Some 20-24 hours
after hatching, the chicks were given an imprinting stimulus—
either a flashing light or a moving object.

The first group of chicks was exposed to power densities of
1, 8 or 10 mW/cm2 beginning on the fifth day of incubation. Four
of the seven chicks exposed to 1 mW/cm2 imprinted, compared
to nine out of ten controls. None of the 15 chicks in the 8 and 10
mW/cm2-exposed groups imprinted, while all 17 of their control
counterparts did so successfully.

In a second series of tests, Grigoriev exposed the chicken em-
bryos to 1 mW/cm2 beginning on the 16th day of incubation.
Only ten of 17 exposed embryos imprinted, while 17 of the 19
controls did so. A third group was exposed to 0.4 mW/cm2, be-
ginning on the 19th day. In this case, 17 of 18 controls imprinted,
compared to 13 of the 18 exposed chicks.

Grigoriev believes that imprinting studies are useful for inves-
tigating memory function. “Both 8 and 10 mW/cm2 radiation
suppress the possibility of imprinting almost completely,” he ex-
plained. “Power densities of 0.4 and 1 mW/cm2 can influence the
formation of memory.” Grigoriev, who is also studying the ef-
fects of modulated signals, presented his results in June at the
2nd World Congress for Electricity and Magnetism in Biology
and Medicine in Bologna, Italy (see MWN, J/A97).



12 MICROWAVE NEWS  September/October 1997

European SAR Wars  (continued from p.1)

“Low Radiation Is Better,”
says Hagenuk.

ANSI SAR Limit = 1.6 W/Kg
(averaged over 1g tissue)
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Mobile Telecommunications Association in Stockholm. An asso-
ciation statement noted that: Small differences in the measured
radiofrequency (RF) radiation emissions among various manu-
facturers and among models made by the same manufacturer
“do not mean there are differences in safety.” It added that, given
the “large safety factor” used to set safety standards, “the small
differences between products have little practical relevance.”

The Forschungsgemeinschaft Funk (FGF)
in Bonn, Germany, which sponsors health stud-
ies on RF from wireless devices (see MWN, N/
D94), did not respond to a request for comment.

“The rankings lack any relevance to health.
The way they have been presented may mis-
lead or confuse consumers,” Norman Sandler,
director of global strategic issues at Motorola
in Schaumburg, IL, told Microwave News.
“We take strong exception to any suggestion
that our phones are unsafe or that other phones
are safer—as long as they all meet recognized
exposure standards.”

Dagbladet did not cite specific SAR num-
bers. Indeed, the newspaper highlighted the
omission with its headline NEW REPORT ON MO-
BILE PHONES IS KEPT SECRET.

Dr. Niels Kuster of the Swiss Federal Institute of Technology
(ETH) in Zürich, made the SAR measurements for Hagenuk, but
he declined to reveal his findings. “I am bound by a nondisclo-
sure agreement and I cannot discuss our test results,” Kuster told
Microwave News.

Hagenuk commissioned a second set of measurements from
the Institut für Mobil- und Satellitenfunktechnik (IMST) in
Kamp-Lintfort, near Düsseldorf, Germany. The IMST’s Matthias
Rittweger would only say that the test results were proprietary
and therefore could not be released. Hagenuk did not respond to
a request for the test data.

But the first set of SARs from currently marketed wireless

phones will be available soon. On October 14, Kassensturz, a
Swiss television consumer magazine show, will disclose the SARs
from 15 hand-held phones. The  measurement results come from
Kuster’s Laboratory for EMF and Microwave Electronics at the
ETH. Simultaneously, these same SAR results will be featured
in the Swedish newspaper Aftonbladet.

Hagenuk’s brochure features measurement data from two dif-
ferent types of hand-held phones, as well as
its own, in four different positions (see below).
Note that the “touch use” position occurs when
the phone touches the user’s cheek.* Kuster
explained that, “If high currents flow in the
device, then the maximum SARs will occur
in the touch position, but if the device is cur-
rent-free, the highest SARs are found in the
100° position.”
    In contrast to phones with helical or extract-

able antennas, the Hagenuk antenna is built
into the handset—a so-called planar inverted-
F antenna, a design pioneered by Dr. Jørgen
Bach Andersen of the Center for Personkom-
munikation at Aalborg University in Denmark
(see MWN, J/F95).

Many other companies are known to be working on low-
SAR phone designs. Hitachi and Mitsubishi, for instance, have
each won patents for phones that reduce users’ exposure to radi-
ation (see MWN, N/D96).

The symbol of Hagenuk’s new advertising campaign—“An-
tenna? No Thanks”—is a play on a German antinuclear slogan:
“Nuclear Power? No Thanks.” The nuclear industry responded
to that with its own slogan: “Stone Age? No Thanks.”

* For a detailed description of these test positions, see the chapter on “Ex-
perimental and Numerical Dosimetry,” by Drs. Niels Kuster and Quirino
Balzano, in Mobile Communications Safety, edited by Kuster, Balzano
and Dr. James Lin, published by Chapman & Hall, 1997.

Maximum SARs of GSM-Hand-Helds Relative to ANSI Standard



13MICROWAVE NEWS  September/October 1997

electromagnetic interference (EMI) with the pacemakers of 48
of 50 people, the highest rate of all the security systems tested. A
different magnetic-based system caused EMI in four out of 50,
while radiofrequency devices caused no interference at all.

“The good news,” said McIvor, is that implanted defibrillators
appeared immune to EMI from all security systems. McIvor’s team
did not test metal detectors or a microwave anti-theft system made
by 3M Co. and used in bookstores and libraries.

Joanne Barron, a radiation protection officer at the FDA’s Cen-
ter for Devices and Radiological Health (CDRH) in Rockville,
MD, noted that “serious extended symptoms” were not observed
in McIvor’s study. “But to be on the safe side,” she told Micro-
wave News, “we suggest that people with pacemakers, especially
those dependent on the devices, take some simple precautions.”
The FDA recommends walking directly through anti-theft sys-
tems, without pausing between the transmitter columns, and ad-
vises against standing near or leaning on the columns. Barron not-
ed that anti-shoplifting systems may be hidden behind walls, so
the FDA urges people with pacemakers “not to linger near the
entrances and exits of commercial establishments.”

McIvor said that EMI from security systems may become more
common, since there is now a trend towards more powerful anti-
theft systems that can cover wider areas—“like the 20-foot-wide
entrance to a mall, or the 40-foot stretch across a loading dock.”

“We live in an ocean of electromagnetic radiation,” McIvor
told Microwave News. “Most of the time it just passes through
our bodies, but the pacemaker is like a pillar on a pier, where the
waves crash up against it.”

The most serious type of EMI with pacemakers, McIvor ex-
plained, occurs when the pacemaker mistakes an outside signal
for a heartbeat. “If that happens, it’ll turn itself off, and that’s a
particular problem if you’re pacemaker-dependent,” he said. “We
saw this in a few patients, and when it happened they would get
dizzy.” The problem disappeared when people moved out of the
anti-theft system’s field. “But if the pacemaker stopped,” he
added, “the natural tendency was for people to reach out and
steady themselves—by holding on to the anti-theft device. That’s
exactly what you don’t want to do.” He cited the case of a woman
in Germany who passed out when she was delayed in the field
of an anti-shoplifting system, due to crowding at a store entrance.

John Casamento of the CDRH’s electrophysics branch said
that he recently spoke with the doctor of a Phoenix woman who
repeatedly encountered EMI at a local K-Mart. Whenever she
passed through the store’s anti-theft system, her pulse sped up to
175. McIvor explained that this type of interference occurs in a
dual-chamber pacemaker when it speeds up to keep pace with
an outside signal.

Acousto-magnetic anti-theft devices are prone to cause EMI
for two reasons, according to McIvor. First, they use a 58 kHz sig-
nal, which pacemakers are not programmed to detect as interfer-
ence: “When EMI standards were set for pacemakers in Europe,
that frequency was left out.” The U.S. has no formal standards
in this area, but U.S. manufacturers have followed European
norms. “The other thing that creates a problem for acousto-mag-
netic systems,” he said, “is that they’re pulsed at 60 Hz, a fre-
quency that’s especially likely to confuse the pacemaker.”

“The acousto-magnetic devices are the number one seller,” Mc-

Electromagnetic Anti-Theft Devices and EMI  (continued from p.1)

Ivor commented. “There are 90,000 of them in the U.S., so there’s
lots of potential for interaction.” Roughly 1 million people in the
U.S. have implanted pacemakers. “You can’t tell whether a de-
vice is an acousto-magnetic system by looking at it,” said Judith
Reddinger of the Heart Institute, who also worked on the study.

Sensormatic is the only company that makes acousto-mag-
netic devices, though it also produces systems that use other tech-
nologies. The company’s press release on McIvor’s study was
headlined RESEARCH STUDY CONFIRMS SAFETY OF ANTI-SHOPLIFT-
ING SYSTEM. Sensormatic’s Coller said the press release “was ap-
proved by Dr. McIvor.”

“What I remember telling them is that everything they said is
true—but it isn’t the way I would have said it,” McIvor told Mi-
crowave News. “Their focus is, ‘Did anyone die?’ No, but we
wouldn’t let our patients sit in the field long enough to even get
close to that. That wasn’t the point. The point was, is there an in-
teraction or not—and there were lots of interactions.”

Sensormatic did not, however, disagree with the FDA’s new
recommendations. In fact, Coller said that the company had en-
couraged pacemaker manufacturers to use similar advice in pa-
tient education. But she stressed that, “All of our systems meet
government standards worldwide. We’ve also sponsored inde-
pendent testing that shows there is not a problem, either in the
lab or in the real world.”

McIvor’s advice parallels that of the FDA, and he said people
with pacemakers need not avoid anti-theft systems altogether.
“If I were pacemaker-dependent, I’d still feel comfortable walk-
ing through one of these systems, as long as I didn’t stop,” he
said. “I’d feel more comfortable,” he added, “if it wasn’t an acousto-
magnetic device.”

The CDRH’s Barron stated that from 1987 to 1995, the FDA
received 12 formal reports of anti-theft systems interfering with
pacemakers. She called this a low number, but added that since
the effects were transient, a large number of reports would not
be expected. Howard Bassen, chief of the CDRH’s electrophysics
branch, said he is mapping the fields created by different types
of anti-theft systems and plans to publish the results. Bassen’s
Web site, devoted in part to medical-device EMI, can be found
at: <http://home.att.net/~hibatt>.

McIvor presented his initial results on May 10 in New Orleans
at the 18th Annual Scientific Sessions of the North American So-
ciety on Pacing and Electrophysiology, and at the Europace ’97
conference, held June 8-11 in Athens, Greece. The completed
study has now been submitted for publication (On earlier studies,
see MWN, M/J95.)

On August 29, at the 18th Congress of the European Society
of Cardiology in Stockholm, Sweden, Dr. Andreas Wilke of Mar-
burg University in Germany described how he exposed 53 people
with implanted pacemakers to a range of security systems. Wilke
observed EMI in as many as 13% of the subjects in the “real-world”
tests. “Unconsciousness can result” when a pacemaker mistakes
EMI for “a physiologic heart action” and switches itself off, Wilke
stated. He noted that this did not occur in his study, “as the pace-
maker inhibitions...were only short.”

Wilke recommends that people with pacemakers “avoid close
proximity” to electronic security systems. He told Microwave
News that he has submitted his study for publication.
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Clippings from All Over

FROM THE FIELD

EPA on RF/MW Policy

July 31, 1997

To the Editor:

I would like to comment on an item in the May/June 1997
issue of Microwave News (p.7) in which a reference is made to
an article in the trade publication RCR about a “deal” which
supposedly assured the wireless industry that “EPA would re-
main in the background on RF safety issues.”

First of all, the thought that EPA would agree to “remain in
the background” and not speak out on any safety issue relevant
to public health (and RF radiation exposure is a legitimate pub-
lic health issue) is an affront to EPA and personally insulting to
me and, I would think, to all EPA employees.

Secondly, there should be no confusion about EPA’s posi-
tion with regard to RF exposure issues. The EPA position was
clearly stated in the agency’s November 1993 comments to the
FCC [see MWN, J/F94], and they remained consistent through-
out the period during which the FCC completed its regulatory
process. My letter to David Fichtenberg, cited in your May/
June 1997 issue, did nothing more than repeat statements in
EPA’s November 1993 comments to the FCC.

Norbert Hankin
Office of Radiation and Indoor Air (6603J)

U.S. Environmental Protection Agency
401 M Street, SW, Washington, DC 20460

<hankin.norbert@epamail.epa.gov>

“We’ve gotten heavily into religion. We’re building church steeples
across the country.”

—Tim Ayers, spokesperson for the CTIA, on the increasing
number of cellular phone towers being built on tall buildings,

including churches, quoted by Lorilyn Rackl in
 “High-Tech Dandelions,” Daily Herald (IL), p.6, July 10, 1997

Why not just build more transmission lines? “It’s easier to get permis-
sion to build a new generating plant than a new transmission line,” says
Jack Feinstein, a Con Ed vice president. Cheaper too: Running a new
345,000-volt power line underground from Yonkers to midtown Man-
hattan would cost $650 million [$32 million per mile], Feinstein says.

—Brian O’Reilly, “Transforming the Power Business:
The Bloated, 120-Year-Old Electric Power Industry Isn’t Just

Being Deregulated—It’s Being Revolutionized. The Impact
on Business Will Be Huge,” Fortune, p.152, September 29, 1997

“It’s unnatural to use a wired phone.”

—Hermann Bluestein, head, MCI wireless strategy and
development, quoted in “Airborne: Within Five Years Almost One in

Three Telephones Will Be Mobile,” in A Survey of Telecommunications—
A Connected World, The Economist, p.19, September 13-19, 1997

“The wireless industry has exerted far more interest and seriousness in
looking into this than the broadcasters ever did. Many broadcasters yawn
and roll over. The wireless industry has really snapped to, even though
they are considerably lower-powered systems.”

—Richard Tell, consultant and former chief, electromagnetics branch in
EPA’s Office of Radiation Programs, on the wireless industry’s efforts

 to comply with FCC rules on RF emissions, quoted in
 “Remarkable,” Wireless Week, p.171, September 8, 1997

Headline Bonanza

“Even a temporary change in neural functions after RFR [RF
radiation] exposure could, depending on the situation, lead to
adverse consequences. For example, a transient loss of memory
function or concentration could result in an accident when a
person is driving. Loss of short-term working memory has in-
deed been observed in rats after acute exposure to RFR.*”

—Excerpt from “Neurological Effects of Low-Level Microwave
Radiation,” a presentation by Dr. Henry Lai, University of

Washington, Seattle, at Mobile Phones—Is There a Health Risk?,
Brussels, Belgium, September 16-17, 1997 (see pp.7-8)

* H. Lai, A. Horita and A.W. Guy, “Microwave Irradiation
 Affects Radial-Arm Maze Performance in the Rat,”

Bioelectromagnetics, 15, pp.95-104, 1994

MOBILE PHONES ARE BLAMED FOR LOSS OF MEMORY

—Headline from The Daily Mail (U.K.), September 22, 1997

MOBILE PHONES ARE A FORGETTABLE EXPERIENCE

—Headline from The Sunday Times (U.K.), September 21, 1997

NEXT THING IS, YOU’LL FORGET YOUR NUMBER

—Headline from The Independent (U.K.), September 22, 1997

“I don’t know what it is, but it works. I figure it can’t hurt me, and it
may help me.”

—Steve Atwater, Denver Broncos safety, on his use of magnet therapy,
quoted by Sal Ruibal in “Ironclad Cures for Pain? Athletes Put Their

Faith in Power of Magnets,” USA Today, p.3C, August 20, 1997

“It is downright shocking that the FCC has moved to assist broadcast-
ers to site antennas to deliver I Love Lucy reruns, but has done nothing
to assist wireless consumers to call 911 or tell a family member they’re
running late. Not only has this commission’s inaction had an impact on
delaying competition, it is affecting people’s lives.”

—Thomas Wheeler, president and CEO, CTIA, on the FCC’s
position toward local cellular phone tower moratoriums, quoted in a

CTIA press release, September 11, 1997

RF PERFORMANCE OF A 418-MHZ RADIO TELEMETER PACKAGED FOR

HUMAN VAGINAL PLACEMENT

—Title of a paper by researchers at the
University of Ulster, Northern Ireland, published in

IEEE Transactions on Biomedical Engineering, 44, pp.427-430, May 1997

“We can’t all just turn the lights off. Let’s be grown-up about it and agree
that there might be a risk here. We need to get away from this trench
warfare between industry and science.”

—Alan Fisher, attorney, Dibb Lupton Alsop, London, U.K., quoted by
Janina Clark in “Polarised Views on EMF: Might Electromagnetic

Fields Be the Insurers’ Nightmare of the Next Century,”
Reinsurance (U.K.), p.14, August 1997

Ostensibly, the concern is that the towers could cause cancer by emit-
ting low-level microwave radiation—a premise for which there is no
solid evidence. But it doesn’t take a clairvoyant to see the real driving
force behind the protests is much more practical: property values.

—John Grogan, “Cellular Addicts Must Pay Towering Price,”
commentary, Sun Sentinel (FL), September 5, 1997
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“MICROWAVE NEWS” FLASHBACK

for RF/MW exposure—a limit five times more stringent than the
one endorsed by ANSI in 1982.

• Dr. Robert Birge of Carnegie-Mellon University in Pittsburgh finds
that a family of compounds present in the eye can absorb some
specific frequencies of RF radiation. The research is quickly classi-
fied by the military due to its implications for “stealth” technology.

Years 5 Ago

• Responding to epidemiological studies by Drs. Anders Ahlbom,
Maria Feychting and Birgitta Floderus, the Swedish government
announces that it “will act on the assumption that there is a con-
nection” between power-frequency EMFs and childhood cancer.

• Congress authorizes $65 million for an EMF research and pub-
lic information program, later to be called EMF RAPID.

• Reports from the Hawaiian Department of Health and from the
EPA support earlier findings that a leukemia cluster near the Navy’s
Lualualei antenna farm on Oahu was not due to chance.

Years 15 Ago

• ANSI approves a new safety standard for RF/MW radiation
based, for the first time, on SARs. In the 30-300 MHz range, the
new exposure limit is 1 mW/cm2—ten times below the old limit.

• The broadcasting and communications industries ask the FCC to
set an interim guideline for RF/MW exposures to stop the adoption
of a patchwork of state and local standards.

Years 10 Ago

• On October 6, a congressional subcommittee holds hearings on
the possible health risks of power lines. In his opening statement,
Dr. Robert Becker, author of The Body Electric, charges that most
EMF animal experiments have been “designed, deliberately in ad-
vance, to yield negative results and any positive results obtained
have not been reported or their release has been long delayed.”

• The Portland, OR, City Council adopts a 200 µW/cm2 standard

UPDATES
BROADCAST RADIATION

Infertility Near TV and FM Transmitters...Living near a broad-
cast antenna farm can cause irreversible infertility in mice, ac-
cording to a study by a Greek research team. Writing in
Bioelectromagnetics (18, pp.455-461, 1997), Drs. Ioannis Magras
and Thomas Xenos of Aristotle University in Thessaloniki re-
port on 18 breeding pairs of mice—12 pairs situated at different
locations in the vicinity of an antenna farm in Thessaloniki and
6 control pairs about 6 miles away. The exposed mice were di-
vided into two groups, 6 pairs close to the antennas and 6 pairs
about 1 mile away, in the village of Chortiatis. Nearly 100 tele-
vision and FM-radio transmitters are located at the antenna farm,
with a total power output of about 300 kW. The researchers state
that RF/MW power densities for the exposed groups ranged from
0.17 µW/cm2 to 1.05 µW/cm2, but they do not cite specific mea-
surements for each location. The controls, the authors note, were
exposed to RF/MW levels that were about 10,000 times lower.
Each pair of exposed animals was bred four times and then moved
to the control site for a fifth mating. The authors saw a “progres-
sive decrease” in the average number of offspring per litter among
both sets of exposed mice. The 6 pairs that were a mile from the
antenna farm were infertile by the third breeding and never re-
covered. The 6 pairs closest to the antenna farm had a decreased
number of offspring in the third and fourth attempts and had
none in the fifth breeding. For reasons Magras and Xenos do not
explain, the controls were bred only once, yielding an average
of 8 offspring per litter. Nor do they discuss the apparent lack of
a dose-response relationship: The mice that were a mile from the
farm became infertile faster than those that were closer. Magras
and Xenos state that because the 12 pairs had no issue after being
moved to the control site, the effect on fertility appeared to be
irreversible, and they speculate that the infertility could be “at-
tributed to an intrauterus death of the irradiated embryos in the
early stages of the prenatal development.” Interestingly, the off-
spring of the exposed animals were generally longer and heavier

and had more vertebrae than those of the controls. The findings
complement those from a laboratory study on rats conducted by
Dr. Santi Tofani more than ten years ago. Tofani, of the Public
Health Laboratory in Ivrea, Italy, and his colleagues found that
rats exposed to 100 µW/cm2 of 27.12 MHz radiation had repro-
ductive problems and their offspring had developmental defects
(see MWN, N/D86).

DOPPLER WEATHER RADAR

DEIS for NYC Airports...A terminal doppler weather radar
(TDWR) planned for New York City would directly irradiate
apartment towers less than three miles away. Raytheon Co. of
Lexington, MA, will build the radar, designed to serve both JFK
and La Guardia airports, at a U.S. Coast Guard air station on the
southern edge of Long Island. According to the draft environ-
mental impact statement (DEIS) for the facility, prepared by SRI
International in Menlo Park, CA, and issued by the FAA in Au-
gust, the TDWR generates a narrowly directed beam at 5.60-
5.65 GHz, and its transmitter has a maximum pulse power of
300 kW. High-rise apartment buildings in Rockaway Park in
Queens, some 13,000 ft. from the antenna, would stand in the path
of the beam, as would the control tower at JFK. The beam’s ener-
gy is concentrated in 1.1 µsec pulses, with a repetition rate of 1,066-
1,672 pulses per second in normal operation and a maximum
frequency of 2,000 Hz. The radar’s duty cycle is 0.22%. The
peak power of the pulses is orders of magnitude greater than the
average power density of the signal. The DEIS does not specify
the peak power density at the Rockaway location, but it estimates
that it would be 10 mW/cm2 at a distance of 11,770 ft. from the
antenna. Averaged over six minutes, as allowed under the 1992
ANSI/IEEE standard, the power density of the signal at the apart-
ment towers would be 0.016 µW/cm2. The draft contains some
sweeping statements that do not receive further substantiation.
For instance, it asserts that, “The results of many experimental
investigations indicate existence of threshold levels above which



16 MICROWAVE NEWS  September/October 1997

CLASSIFIEDS

biological effects occur.” It also maintains that, “Because of the
ubiquitousness of RFR [RF radiation] in the environment from
natural and man-made sources, exposure of humans to RFR can-
not be easily measured or controlled.” A review of RF/MW bio-
effects, contained in an appendix to the DEIS, is largely identi-
cal to that of a DEIS prepared by SRI on digital television (DTV)
broadcasting from Sutro Tower in San Francisco (see MWN, J/A
97), even though the DTV waveforms are quite different from
those of doppler radar. SRI’s principal bioeffects consultants are
Dr. Peter Polson and Louis Heynick. TDWR detects low-altitude
wind shears, which are blamed for a number of fatal crashes of
commercial aircraft. The projected installation is one of 45 such
facilities commissioned by the FAA for airports around the U.S.
As of May 1997, 24 were in service and 16 were under construc-
tion. The FAA shelved an earlier plan to build a separate doppler
radar for each New York airport in response to opposition from
communities near the preferred sites and from their elected offi-
cials, including Sen. Alfonse D’Amato (R–NY). The new plan
has also run into opposition. Roberta Sherman, who resides in
nearby Mill Basin in Brooklyn, told a local newspaper that, “We
have nothing against the tower or airplane safety, but we do not
want the radar near our children.” Public hearings on the New
York radar were held in New York City September 17 and 18.
The FAA will accept comments on the DEIS until October 10.
For further information on the planned facility and to obtain a
copy of the statement, contact: FAA Office of Public Affairs, Fed-
eral Bldg. No.111, JFK Airport, Jamaica, NY 11430, (718) 553-
3010, Fax: (718) 995-5710.

UPDATES

Microwave News will soon feature
a list of World Wide Web sites.

Don’t get left out!

EUROPEAN COMMISSION

Report on NIR and Health...The EC’s ad hoc working group
on public exposures to non-ionizing radiation (NIR) has issued
a report on potential health effects of EMFs and RF/MW, opti-
cal, IR and UV radiation. The panel, chaired by Dr. Alastair McKin-
lay of the U.K.’s National Radiological Protection Board (NRPB),
includes four other NRPB members, as well as Germany’s Dr. J.
Bernhardt and R. Matthes, and Italy’s Drs. G. Mariutti, M. Gran-
dolfo and P. Vecchia. Epidemiological studies “point to an asso-
ciation between cancer and electromagnetic field exposure” that
merits further research, the report states, but they “fall short of de-
termining causation.” (This was written prior to the release of
the U.S. NCI study.) The group recommends further research on
health effects in all NIR frequency bands. The 163-page report,
Non-Ionizing Radiation: Sources, Exposure and Health Effects,
is available in the U.S. from: Unipub, 4611-F Assembly Dr., Lan-
ham, MD 20706, (800) 274-4888, Fax: (800) 865-3450. Or con-
tact: Office for Official Publications of the European Commis-
sion, L-2985 Luxembourg.

ICNIRP–WHO

RF Seminar...The ICNIRP and the WHO have published the
proceedings of their International Seminar on Biological Effects
of Non-Thermal Pulsed and Amplitude Modulated RF Electro-
magnetic Fields and Related Health Risks, held in Munich, Ger-
many, November 20-21, 1996. The proceedings, edited by Dr.
Jürgen Bernhardt and Roger Matthes, the chair and secretary, re-
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spectively, of the ICNIRP, and Dr. Michael Repacholi, head of
the WHO EMF Project, include 20 papers on biophysical mecha-
nisms and health studies. A consensus statement that called for
more epidemiological and in vitro studies, while noting that there
is “scant” evidence for an RF/MW–cancer link, was drafted by
the 44 attendees and submitted to Bioelectromagnetics in April.
The statement was later revised, following the release of the Repa-
choli study showing an increase in lymphoma among GSM-ex-
posed mice (see MWN, M/J97). The volume, which costs $40.00
plus shipping, is available from Matthes at: Institute of Radiation
Hygiene, Federal Office for Radiation Protection, Ingolstädter
Landstraße 1, D-85764 Oberschleißheim, Germany, (49+89)
3160-3288, Fax: (49+89) 3160-3289, E-mail: <rmatthes@bfs.de>.
For more information, look up the ICNIRP on the World Wide
Web at: <www.sz.shuttle.de/dm1001/icnirp.htm>.

Risk Seminar...The ICNIRP is gearing up for its next seminar,
Risk Perception, Risk Communication and Its Application to EMF
Exposure, slated for October 22-23 in Vienna, Austria. The semi-
nar is intended to help government officials deal with public
concerns over EMFs through risk assessment. The WHO, the
Austrian Ministry of Health and Consumer Protection and the
German Federal Ministry for Environment, Nature Conservation
and Nuclear Safety are providing support for the meeting. More
information and a registration form are available on the ICNIRP’s
Web pages or by contacting Roger Matthes (see above).
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MEDICAL APPLICATIONS

Pulses for Tremors...The FDA has approved a surgically im-
planted device that electrically stimulates the brain to reduce the
shaking caused by Parkinson’s disease and “essential tremor,”
another nervous disorder. The device, produced by Medtronic
Inc. in Minneapolis, uses an electrode placed in the thalamus, the
region of the brain that controls movement. The electrode is con-
nected by a thin wire to a pulse generator, which is placed near
the collarbone. A stream of pulses from the electrode jams tremor-
causing signals from the thalamus. Operating parameters vary
from patient to patient, Don Harkness, a clinical program man-
ager at Medtronic, told Microwave News. Typically, the pulses
are 90 µsec wide, with a voltage of 2.5-3.0 V. In most patients,
the pulses are repeated at either 130 Hz or 185 Hz. Each half of
the thalamus controls one side of the body, and therefore a two-
electrode system is needed to calm all tremors. The FDA, how-
ever, did not approve the use of twin electrodes. The agency is
requiring Medtronic to further study their safety, as well as the
long-term effects of the electrical pulses on brain tissue. Accord-
ing to Medtronic’s Jessica Stoltenberg, both single-electrode and
bilateral versions of the pulser have been approved for use in
Europe, Canada and Australia.

Microwaves for Hair Removal...Microwave Medical Corp. in
Simi Valley, CA, has received the go-ahead to begin clinical safety
tests of a procedure that it claims can permanently remove un-
wanted hair with microwaves. Dr. Robert Spertell, the company’s
chief scientist, told Microwave News that the technique uses
pulsed radiation above 2 GHz, but declined to be more specific
while patents are pending. In a press statement, Spertell did re-
port that he observed “complete destruction” of hair follicles in
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WIRELESS

EPRI on RF/MW Radiation...The Electric Power Research
Institute has advised its members to take a close look at RF/MW
sources on their properties and rights-of-way, and at possible RF/
MW exposure of their employees. A report prepared by EPRI’s
Dr. Charles Rafferty and Ronald Skelton identifies “issues of
possible concern” associated with RF/MW sources, focusing on
cellular and PCS phones and base stations. The report also cov-
ers standards for exposure, as well as ongoing research on possi-
ble health hazards. Rafferty and Skelton caution that, “It is pos-
sible for workers to be exposed to fields exceeding U.S. standards
if they work in close proximity” to base stations. They advise
utilities to ensure that exposures do not exceed the ANSI/ IEEE
standard, by reviewing and modifying work practices and by train-
ing employees. Copies of the report, Health and Safety Issues of
Radiofrequency Fields from Wireless Communications Devices,
are available from: EPRI Distribution Center, 207 Coggins Dr.,
PO Box 23205, Pleasant Hill, CA 94523, (510) 934-4212.

preclinical tests. Independent Review Consulting in San Anselmo,
CA, which evaluates clinical testing in the institutional review board
system in the U.S., gave permission to Microwave Medical to
run clinical trials. Microwave Medical hopes to market the sys-
tem in Europe, South America and Canada, as well as in the U.S.

MEETINGS

Breast Cancer Workshops...The National Action Plan on Breast
Cancer (NAPBC) is organizing two November workshops on
radiation and breast cancer in the Washington, DC, area. A Work-
shop on Electromagnetic Fields, Light-at-Night (LAN) and Hu-
man Breast Cancer will be held November 18-19. Sweden’s Dr.
Maria Feychting will present the results of her long-awaited epi-
demiological study (see p.2). The cochairs of the workshop plan-
ning committee are Dr. Robert Liburdy of the Lawrence Berke-
ley Lab in Berkeley, CA, and Dr. Richard Stevens of the Battelle
Pacific Northwest Labs in Richland, WA. Immediately preced-
ing the EMF–LAN workshop, on November 17-18, the NAPBC
will sponsor A Workshop on Medical Ionizing Radiation and Hu-
man Breast Cancer. Attendance at each meeting is free but will be
limited to 125 people. For more information, contact: NAPBC,
U.S. Public Health Service’s Office on Women’s Health, 200 In-
dependence Ave., SW, Room 718F, Washington, DC 20201, (202)
401-9587; or look up the NAPBC on the World Wide Web at:
<www.napbc.org>.

PEOPLE

Dr. Merril Eisenbud died on August 16 of leukemia. The first
director of the Atomic Energy Commission’s health and safety
lab in 1947, he later taught at New York University’s (NYU) In-
stitute of Environmental Medicine. Dr. Asher Sheppard and
Eisenbud wote the first book on EMFs and health, published in
1977 by NYU Press: Biological Effects of Electric and Magnetic
Fields of Extremely Low Frequency. In the late 1970s, Eisenbud
was a member of the Electromagnetic Radiation Management
Advisory Council (ERMAC), a federal committee that was first
based in the White House and later transferred to the NTIA.
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VIEWS ON THE NEWS
Pulling the Plug on EMF Bioeffects Research

It is a little early to hold a funeral for EMF bioeffects re-
search—but not by much. Never well-funded, the field is losing
its major sources of support. The DOE program is slated to close,
and the RAPID research effort will end soon (see MWN, M/J97).
The industry-funded EPRI has money troubles of its own.

EMF bioeffects work is winding down, but not because there
is no risk to public health. The evidence for health effects has in
fact never been stronger. The opposition to EMF research has
little to do with science, but its partisans have waged an aggres-
sive campaign to pull the plug on further funding.

Most scientists doing work in bioelectromagnetics have stayed
quiet. The result has been a one-sided argument, with consequen-
ces that confirm the old saying: “Silence gives consent.”

For example, last July an editorial in the New England Jour-
nal of Medicine by Dr. Edward Campion declared that “it is time
to stop wasting our research resources” on EMF studies (see MWN,
J/A97). Campion made clear that this sweeping recommendation
applies to all types of EMF health research. Yet the Bioelectro-
magnetics Society (BEMS) was too indecisive to respond. The
BEMS board may not have agreed with all of Dr. Martin Blank’s
letter (see p.6), but surely there should have been some response.

The NAS–NRC report on EMFs led to headlines declaring
that the issue was settled, but again BEMS said nothing (see MWN,
N/D96). And the group gave only a weak, indirect answer to the
American Physical Society’s call for slashing EMF research (see
MWN, M/J95).

But BEMS’ timidity is not the problem—it is a symptom.
The real issue is that the atmosphere in this field has been cor-
rupted by dependence on industry and the military for funding.
(The DOE and RAPID programs are only partial exceptions.) In
such an environment, there is great pressure, both explicit and
silent, to be a “team player.” Those who never offend the patrons
of research become known as responsible and objective—part
of the scientific mainstream. Those who follow the data wherev-
er it goes can be marginalized, and find it harder to get grants.

This leads to silence, even in the face of blatant attacks on
scientific inquiry. When Dr. Gilles Thériault of McGill Univer-
sity reported a tenfold increase in lung cancer risk among utility
workers with the greatest exposures to high-frequency transients,
the study’s sponsor, Hydro-Québec, blocked his access to the
data (see MWN, N/D94). Imagine what would happen if Dow
Chemical reacted that way to a pesticide study. Yet not a single
member of the EMF community publicly condemned Hydro-
Québec’s outrageous behavior.

Research can be sabotaged in other, less obvious ways. For
example, studies of EMF health effects are rarely followed up,
even when they point to significant risks. Dr. Eugene Sobel of
the University of Southern California has linked EMF exposure
to three-to-fourfold increases in the risk of Alzheimer’s disease
in four different worker populations (see MWN, J/F97). Dr. An-
thony Miller of the University of Toronto has found that when
both electric and magnetic fields are taken into account, EMF
exposures on the job are linked to a leukemia risk up to 11 times
higher than expected (see MWN, J/A96). In both cases, interest
in funding further study has been less than overwhelming.

With good reason, scientists trust a result only after it has
been independently replicated. Studies that had not been repeated
were ignored by the NAS–NRC EMF panel. So without fund-
ing for replication, Sobel’s and Miller’s work can be ignored.

Of course, lip service is paid to the need for follow-up. The
president of EPRI declared that Dr. Genevieve Matanoski’s re-
sults on cancer among telephone line workers “clearly warrant
further study” (see MWN, M/J93). Yet when Matanoski, of Johns
Hopkins University, sought funding for such research, EPRI’s
checkbook stayed closed.

Criticizing the powers-that-be is not considered a smart ca-
reer move. You can find yourself labeled an ideologue, or even a
purveyor of “junk science”—when, in fact, this better describes
those who want to shut down EMF research.

The New England Journal editorial is an example of how
distorted the atmosphere has become. The Journal hailed the
National Cancer Institute’s recent study of EMFs and childhood
leukemia—and then lumped together concerns about EMFs,
radar and cellular telephones. If anyone cited a study of cellular
phone radiation and brain cancer as evidence that power lines
cause leukemia, they would be ridiculed. Yet Campion makes a
similar argument and gets away with it.

Bioelectromagnetics researchers believe they have little to
gain by taking part in public disputes. Many honest researchers
just keep their heads down and get funding wherever they can.
Other talented scientists have quietly left the field.

With few alternative sources of support, it is easy to adopt the
mental habit of not biting the hand that feeds you. But with calls
to cut EMF research growing louder and winning more support,
the habit does not do science or public health much good. These
days, it looks like EMF researchers are reluctant to bite the hand
that starves them.

The electromagnetism of life is a vastly understudied subject
—compared, for example, to biochemistry. Lack of support for
EMF research not only keeps us ignorant of possible risks, it de-
prives us of technology that could help fight injury and disease.
FDA-approved devices to help bone repair are just a hint of what
might be possible if the field got appropriate attention.

EMF bioeffects research does not have to die. But if it is to
have a future, scientists who believe that bioelectromagnetics is
worthy of serious study cannot remain silent. Society will never
give this field the support it deserves if the scientists involved in
it do not speak out—loudly—to defend its importance.
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Canada May Limit RF/MW Eye
Exposures from Mobile Phones
Compliance Problem for Walkie-Talkies?

A draft of a Canadian standard for radiofrequency and microwave (RF/
MW) radiation would limit exposure to the eyes from cellular phones, a provi-
sion strongly opposed by industry. No other country has adopted a radiation
standard for the eyes.

Canada’s RF/MW rules have had limits on eye exposure since 1991, but
so far these have not applied to walkie-talkies or cellular phones. The current
controversy was sparked when Health Canada, the federal health agency, pro-
posed an end to this exemption as part of a revision of the standard.

Dr. Art Thansandote of Health Canada’s Radiation Protection Bureau in
Ottawa declined to discuss what changes might be made to the guidelines,
known as Safety Code 6, and refused to release a copy of the current draft.
“The revision is still under way, and will not be completed for another six
months,” he said in a September interview.

“There has been quite a lot of resistance to the eye limit,” Dr. Paul Cardi-
nal, director of Aprel Laboratories in Nepean, Ontario, told Microwave News.
But despite industry’s intense opposition, said Cardinal, “Health Canada has
not removed the eye requirement.”

Aprel Labs is a member of the Radio Advisory Board of Canada (RABC),
an industry group based in Ottawa. The government requested the RABC’s
comment on a new draft of Safety Code 6 in 1996, and has asked it to review
later versions. The RABC has argued that the scientific basis for the eye stan-
dard is weak and that testing to prove compliance would be too expensive,

DOE EMF Research Program Folds;
Appeals To Continue Rebuffed

The long-running electromagnetic field (EMF) research program at the De-
partment of Energy (DOE) shut down, perhaps for good, on September 30, the
end of the U.S. government’s 1998 fiscal year.

The DOE did not request funds from Congress to continue the program,
which began in the mid-1970s, and Congress did not move to salvage the re-
search effort.

“The DOE has said that as far as it’s concerned, there is no reason for its
role to continue,” a congressional aide told Microwave News. He noted that
the final report of the National Institute of Environmental Health Sciences
(NIEHS) on the five-year EMF RAPID research program had not yet been
delivered to Congress, and added, “Since the NIEHS is an agency of the De-
partment of Health and Human Services (HHS), anything further would be
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NIEHS Working Group Report: Talk of Tucson and Washington
The National Institute of Environmental Health Sciences

(NIEHS) has been hearing public reactions to its Working Group
report that classified EMFs as possible human carcinogens (see
MWN, J/A98). Here are some highlights of the Tucson, AZ, and
Washington hearings, held September 14-15 and September 28,
respectively. (Two more meetings were held, in San Francisco
on October 1 and in Chicago on October 5.)

• In Tucson, Dr. Christopher Portier announced that the NIEHS
had not yet decided what will be in NIEHS Director Kenneth
Olden’s report to Congress on the EMF RAPID program, but
that it is “unlikely” to include a detailed risk analysis of EMF
impacts on health. He said that it will “definitively” include the
identification of EMF hazards and perhaps a dose-response analy-
sis for childhood leukemia—but probably not for chronic lym-
phocytic leukemia among workers. In other words, the report
will indicate whether there are health risks, but it is unlikely to
quantify their relative size. Portier also pointed out that the Work-
ing Group report is only one of the inputs to Olden’s report. Por-
tier, the director of the NIEHS Lab of Computational Biology
and Risk Analysis, predicted, in an October interview, that the
“NIEHS’ initial draft of the report will be ready in November or
December.” When asked when it will be sent to Congress, Portier
answered, “My hope is within four weeks of the initial draft.”

• Given that the Working Group voted to classify EMFs as “pos-
sible human carcinogens,” what advice should be given to the
public about possibly reducing EMF exposures? Dr. Indira Nair
of Carnegie Mellon University in Pittsburgh was invited to ex-
plore possible options at the National EMF Advisory Commit-
tee (NEMFAC) meeting, also held in Tucson, on September 17.
“Inaction is not an option,” said Nair. She offered three strate-
gies: “avoid when possible,” “pursue research” and “keep people
informed.” She stressed that she “would err on the side of cau-
tion...because children are implicated.” This is an “ethical,” rather
than a scientific, argument, she said. The NEMFAC members
agreed to write a letter to Olden recommending that the NIEHS
provide the public with information on “low- and no-cost op-
tions for minimizing personal exposure to EMFs, for those indi-
viduals who choose to exercise these options.”

• Another oft-asked question in Tucson was how the Working
Group would have classified EMFs if it had used the cancer
guidelines developed by the Environmental Protection Agency
(EPA). At the Washington meeting, Microwave News caught up
with the EPA’s Dr. Robert McGaughy, who has been evaluating
EMF cancer risks for more than a decade. “ If this were a chemi-
cal and we had some mechanistic data,” McGaughy said, “there
is no doubt that we would have classified EMFs as a B1 carcino-
gen—a probable human carcinogen.” Of course, mechanisms
are where the cancer connection is most controversial, but as far
back as 1990, McGaughy and his staff judged EMFs to be prob-
able carcinogens. They were overruled by senior managers, how-
ever. Instead, EMFs were called possible carcinogens (see MWN,
M/J90), the same designation chosen by the NIEHS panel based
on criteria developed by the International Agency for Research
on Cancer. Later drafts of the EPA analysis continued to main-

tain that EMFs are a risk factor for cancer (see MWN, J/F98). A
different view of how the EPA’s analysis might have turned out
was presented by Kathleen Shanley of United Illuminating Co.
in New Haven, CT, on behalf of the Edison Electric Institute in
Washington. Using a new set of guidelines, which are under re-
view at the EPA but not yet adopted, Shanley said that animal
studies showing the lack of an effect in two species would pro-
vide some assurance that there is in fact no cancer risk. “Our
reading of the scientific data,” she said, is that, “EMFs are not a
threat to public health.”

• Many people spoke at the public meetings, with varying de-
grees of eloquence. The most forceful presentations were those
from breast cancer activists—not from the myriad groups that
have sprung up over the years to oppose power lines. Indeed, the
EMR Alliance, based in New York City, was not represented at
the meetings, nor did it submit written testimony. Speaking on
behalf of the West Islip Breast Cancer Coalition on Long Island,
NY, Barbara Balaban argued for more research and more public
information (see also p.3). She also urged action: “If EMFs may
present a risk, then what is the harm in educating people about
those measures they can take to avoid unnecessary exposure?”
Balaban recommended the ALARA principle—that exposures
should be as low as reasonably achievable.

Report Has Major Impact in Japan
The NIEHS Working Group report has stirred public

concern over EMF health risks in Japan.
“Many people who oppose the utilities are using the re-

port to fight transmission lines and substations,” Dr. Tadashi
Negishi of the Central Research Institute of the Electric Pow-
er Industry (CRIEPI) told Microwave News. “The utilities
are facing a hard time,” he said.

Professor Hiraku Takebe of the Atomic Energy Research
Institute at Kinki University disagrees with the conclusions
of the working group and criticized the NIEHS over the
makeup of the panel. “There were too many epidemiolo-
gists on the committee,” he said in an interview. Takebe, a
geneticist who works on DNA repair mechanisms, blamed
the media for reinvigorating the activists. “I am confident
that the media are purposefully distorting the facts,” he said.

CRIEPI’s Negishi said that there has been an overreac-
tion to the report in Japan because, in his opinion, many
people are misinterpreting the “possible carcinogen” desig-
nation as an indication that EMFs “can” cause cancer. He
maintained that this is especially true for newspaper and tele-
vision reporters.

Even before the release of the working group’s decision
and report, the Japanese government had increased support
for EMF health research (see MWN, M/J98). Negishi and
Takebe were among 13 Japanese industry, academic and gov-
ernment officials at the DOE’s EMF review and at the NIEHS
public meeting, both held in Tucson, AZ, in mid-September.
More people attended from Japan than from any other coun-
try outside the U.S.

EMF NEWS
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DOE EMF Research Program Ends  (continued from p.1)

more related to the HHS. I don’t see the DOE coming back to
it.”

The congressional staffer suggested that utilities saw less need
for research now that the RAPID program was coming to a close.
“I think the utilities got into this because there was consumer
concern, but at some point you have to come to a conclusion,”
he said. “That was the purpose of the five-year program.”

Shirley Linde, the chair of the National EMF Advisory Com-
mittee, spearheaded a lobbying campaign directed at high-level
DOE managers to try to save the program. To date, they have not
committed any of the DOE’s budget to continue health research.
Last April, Linde presented the DOE with a petition signed by
more than 1,000 breast cancer activists who wanted the program
saved (see MWN, M/J98).

“It is reprehensible that research is stopping in the U.S. at a
time when the NIEHS panel has pointed to a possible cancer
risk,” she told Microwave News. In June, a working group as-
sembled by the NIEHS recommended that EMFs be classified
as “possible human carcinogens” (see p.2 and J/A98). “How
can we walk away when children are at risk?” she asked.

“This would not seem to be an opportune time for conclud-
ing EMF research,” said Dr. Imre Gyuk, who has managed the
DOE’s program for more than ten years.

Gyuk held out some hope that the DOE might resurrect the
research program. “A plan has been submitted at the request of
senior management, and it is still being considered,” he said in
an interview in early October.

Speaking at the NIEHS public meeting in San Francisco on
October 1, Nancy Evans, a Breast Cancer Fund board member
who collected the signatures on the petition, urged that the DOE
“core program” continue, in order to examine “the broad ques-
tions of health and disease related to the broad spectrum of non-
ionizing electromagnetic frequencies.”

With the EMF RAPID research program at the NIEHS also
coming to an end, the federal government has essentially aban-
doned EMF health research—except for a few grants from the
National Institutes of Health. The Electric Power Research In-
stitute (EPRI) in Palo Alto, CA, is the last major source of funds
in the U.S. Its 1998 EMF budget is approximately $9 million,
according to EPRI’s Barbara Klein. The 1999 budget has not
yet been set, she said.

At the NIEHS’ September 14-15 public meetings in Tucson
to hear comments on the working group’s report, speaker after
speaker urged that EMF research be continued, especially at the
DOE. (The meetings were held during the DOE’s annual EMF
research review.) For instance, Marcus Barnes of Aerodyne Labo-
ratories in Austin, TX, said that continuation of the DOE pro-
gram is “crucial and imperative” in order not to “squander the
last 20 years of research.” And Dr. Carl Blackman of the Envi-
ronmental Protection Agency (EPA) called the program a “na-
tional resource.”

Because many of the speakers were researchers themselves,
some might have interpreted their pleas as self-serving. But other
speakers, who must give advice on EMF safety issues, made
similar appeals. Gordon Miller, an industrial hygienist at the
Lawrence Livermore National Lab in Livermore, CA, said that
there was “clear evidence that the research needs to be contin-

ued” and pointed out that lingering uncertainty over health ef-
fects would spell trouble for the business community, especially
for those in real estate who have to contend with depressed prop-
erty values near power lines.

Is There a Campaign Against EMF Research?

At the Tucson DOE meeting, there were widespread rumors
that the Edison Electric Institute (EEI), based in Washington,
had lobbied Congress to discontinue all EMF health research.
One source, who asked not to be identified, said that he had
heard directly from congressional staffers that the EEI has “no
interest” in continuing the DOE program. “They want this pro-
gram to go away,” he said.

But Richard Loughery, the EEI’s director of environmental
activities, unequivocally denied that the EEI is opposed to con-
tinued EMF research. “We are not up there [in Congress] lobby-
ing against research. I can say this emphatically,” he told Micro-
wave News in an interview in Tucson.

Some industry groups are openly endorsing more EMF re-
search. In a letter to the NIEHS, the American Public Power
Association in Washington urged the institute to develop a health
research program. And Douglas Bannerman of the National Elec-
trical Manufacturers Association in Rosslyn, VA, told Micro-
wave News that he favors continued research at the cellular level
to understand mechanisms of interaction.

A number of utility representatives and consultants are argu-
ing that, while research should continue, the effort should wait
until its past achievements and future goals are evaluated. Ruth
Greey, EMF issues manager at Ontario Hydro in Toronto, Canada,
told the NIEHS at its Washington hearing on September 28 that
she favored a “short hiatus” while public health research priori-
ties are sorted out. Greey also noted that such a break would al-
low for the completion of some ongoing research projects—for
instance, the Canadian and U.K. childhood cancer studies (see
p.18).

Dr. Jack Sahl, a consultant based in Pasadena, CA, formerly
with Southern California Edison, holds a position very similar
to Greey’s. He has told the NIEHS that, “Prior to deciding whether
to fund new, or expand existing programs, we need to under-
stand the goals and expected products of these programs.”

Others countered that any break in funding would force re-
searchers to move to new areas of research. This would mean
that the whole field would lose years of expertise and talent,
they argued. “It is a mistake to try to reassemble the program
later,” said Dr. Raymond Neutra, the head of the California EMF
program, at the Tucson public meeting.

Last year, the New England Journal of Medicine called for
an end to EMF studies: “It is time to stop wasting our research
resources,” argued Deputy Editor Dr. Edward Campion (see
MWN, J/A97, also N/D96).

Among the institutions that have been supported by the DOE
EMF research program are: government labs (Battelle PNL,
Lawrence Berkeley and Oak Ridge), government agencies (EPA,
National Institute for Standards and Technology and Veterans
Administration), universities (Columbia, MIT, Stanford and the
University of California) and an independent lab (Midwest Re-
search Institute).
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Analysis of Second Utility Worker Data Set Already Begun
In Second Test of EMF–Heart Rhythm Hypothesis

Dr. David Savitz’s epidemiological study linking EMFs and
heart disease is still months from publication—but the first fol-
low-up study is already under way.

“It’s incredibly important to follow up and to answer the ques-
tions that have been raised,” said Michael Herz of Pacific Gas &
Electric (PG&E) in San Francisco. Herz told Microwave News
that the utility is sponsoring the new study “based on PG&E’s
policy of educating its employees about the health issues of
EMFs.” The new study is a joint initiative of PG&E, Southern
California Edison (SCE) and the Electric Power Research Insti-
tute (EPRI).

“We need to do this as quickly as possible,” said Dr. Jack
Sahl, adding that he has already started analyzing an existing
data set on 40,000 SCE workers. These data were originally col-
lected by Sahl, a former SCE employee, in a study of cancer and
EMF exposure in the utility’s workforce (see MWN, M/A93).
Now a consultant based in Pasadena, CA, Sahl will investigate
whether the SCE data show the same patterns of cardiac mortal-
ity found by Savitz.

In a paper that began circulating this summer, Savitz and Dr.
Antonio Sastre describe an increased risk of two types of heart
disease among 140,000 utility workers—an increase that Sastre
had predicted, based on laboratory studies of reductions in heart-
rate variability (HRV) and EMF exposure (see MWN, J/A98).
The study will be published in the January 15, 1999, issue of the
American Journal of Epidemiology.

HRV is a measure of the constant, natural variations in heart
rhythm that result from the interplay of several reflexes control-
ling the heart—not the more dramatic changes that result from
exercise or anxiety. HRV is increasingly used by cardiologists
as a diagnostic tool, and several studies have found that it can
predict the risk of certain heart conditions.

The reductions in HRV that Sastre and Dr. Charles Graham,
both of the Midwest Research Institute (MRI) in Kansas City,
MO, observed in their EMF studies led them to believe that EMFs
might increase the risk of two kinds of heart disease associated
with poor control of cardiac reflexes. This is exactly what was
found when Savitz, of the University of North Carolina, Chapel
Hill, tested the hypothesis against data from his earlier study of
workers at five electric utilities—including PG&E (see MWN,
J/F95).

The few studies on EMFs and cardiovascular risk have
lumped together all types of heart disease, and most have not
pointed to any increase. One exception, however, emerged from
Sahl’s own SCE worker study. In a subsequent analysis of over-
all mortality, published in 1997, Sahl compared cardiovascular
mortality among SCE’s office staff to that of field workers, such
as linemen or meter readers. He found significant increases
among nonmanagement field personnel, ranging from 42% to
71%—increases which their paper notes, but does not discuss.

“When I was doing the original analysis, I thought this would
likely be due to lifestyle factors,” Sahl explained in an interview.
He pointed out that smoking, diet, alcohol consumption and other

lifestyle factors can all increase the risk of heart disease. “But
now,” said Sahl, “ in light of the Savitz results, we should take
another look.” In fact, he added, “I suspect that we will support
the Sastre hypothesis.”

Sahl also found that SCE employees had a lower rate of death
from cardiovascular disease than did the population as a whole,
which he cited as an example of the “healthy worker effect”—
the fact that people in poor health are less likely to be employed.

Sahl expects to have results from his cardiac analysis by the
end of next June. He said he will try to replicate the approach of
the Savitz heart study “as much as possible.” Sahl added that the
SCE data set includes some additional information: measure-
ments collected with EMDEX II personal exposure meters; data
on heart disease incidence, not just mortality; and more infor-
mation on potential confounders.

“It is an important project,” said EPRI’s Dr. Robert Kavet, a
coauthor of the Savitz heart study. He commented that Sahl’s
study is “an opportunity to look at a cohort with quality data.”

“You shouldn’t look only at magnetic fields,” Kavet cau-
tioned. “You have to understand the entire worker experience.”
He cited shift work, stress, contact currents and possible chemi-
cal exposures as some of the other factors that must be consid-
ered. Kavet also noted that Sastre’s latest lab studies of HRV and
EMF exposure, supported by EPRI, are not consistent with his
original findings.

In experiments conducted at the MRI in 1997 and 1998, HRV
seemed unaffected by EMF exposure. “The results were so un-
believably negative,” Sastre told Microwave News. “We didn’t
see a thing.”

Sastre explained that he was not surprised when continuous
EMFs, at both 200 mG and 900 mG, showed no effect in the
latest studies: This had been true for continuous exposures in
earlier experiments, carried out between 1993 and 1995. But in
a 1997 study conducted for EPRI (Effects of Magnetic Fields on
Cardiac Control Mechanisms, TR-108251, November 1997),
there was also no effect from intermittent exposures of 200 mG.
In contrast, Sastre stated, in previous experiments at the same
exposure, “We had good statistical power and the effect was
very clear-cut.”

Sastre noted that the EMF–HRV association was originally
observed in experiments on EMFs and melatonin in which blood
was drawn from subjects every hour overnight. Although blood
was taken using a catheter, subjects’ sleep was somewhat dis-
turbed by the procedure. This slight arousal might interact with
the effects of EMFs, Sastre’s report to EPRI suggests. He said
that an experiment now under way in his lab may shed some
light on this.

Sastre also noted that some people might be more sensitive
to EMFs than others, and that the number of subjects in each
experiment was small. Finally, he said, the more recent experi-
ments were conducted in a different facility, in which the earth’s
static magnetic field is somewhat different.

“I am troubled,” said Sastre. “Obviously there are things about

EMF NEWS
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Bank Refuses Mortgage, Citing
Utility Substation Next Door

A New York bank has turned down a home owner’s mort-
gage application after concerns were raised about EMFs from
an electrical substation next door. The substation is operated by
the New York utility Consolidated Edison.

“The bank wanted some documentation from Con Ed that the
substation is not a health hazard or grounds for concern,” home
owner Susan Archer of White Plains, NY, said in an interview. A
conference call was held around the beginning of July, “with
me, the bank and Con Ed all on the line,” Archer said. “Con Ed
told us that the site had been tested for PCBs and that the levels
are insignificant.” In a move she may now regret, Archer asked
whether Con Ed had measured EMFs at the site. In response,
she stated, “Con Ed said they’d have to get back to us.”

In mid-July, a Bank of New York (BONY) loan coordinator
wrote to Archer, rejecting her request for an $80,000 mortgage
on the grounds that the house was insufficient collateral. BONY’s
appraiser’s report warned that the substation might cause Archer’s
property “to suffer from environmental conditions.” According
to Archer, no other environmental factors besides EMFs and PCBs
were ever mentioned.

“It doesn’t add up,” Archer contended. She inherited the house
from her parents, owns the property free and clear—and said it
was appraised at $175,000. She said a BONY representative told
her “that it was devalued by $50,000 because it was next to the
substation.”

Michelle Zachensky, a vice president at BONY in Harrison,
NY, told Microwave News that she could not discuss a specific
loan application. But, she added, “We don’t have a policy that if
you’re near a substation or the EMFs are higher, that we wouldn’t
grant a loan. I don’t even know how we’d know about EMFs,
anyway—we don’t test for that.”

After BONY refused Archer’s request for a mortgage, Con
Ed agreed to do an EMF survey at the substation. “They said
that you can submit this report to BONY to show the bank that
there’s no problem,” Archer explained.

“We did the survey as a courtesy to Ms. Archer,” Con Ed
spokesperson Michael Spall said in an interview. “We realized
she was in a difficult spot.” The survey was performed on Au-
gust 7, but Con Ed did not send Archer a copy until mid-Sep-
tember, after it had been reviewed by Con Ed’s legal depart-
ment. Asked about the delay, Spall responded, “Obviously, there
are legal and financial issues here, in terms of her home having
its price reduced by her lending institution.”

Con Ed’s caution may have been increased by the media at-
tention that Archer’s case received. The August 7 EMF survey
was filmed by CNN, and according to Archer, “When Con Ed
saw that CNN was there, we had to wait another two hours for
its PR person to get out there.” The network ran a story about
Archer on September 8.

Con Ed’s survey states that 60 Hz EMFs at the border with
Archer’s property go no higher than 1.3 mG. Measurements at
the edge of the substation building, which Archer says is eight
feet from the border with her property, range up to 22.8 mG.

Archer’s father, who had lived in the house since the 1950s,
died of leukemia in 1994. “Until now, I had never thought about
the health question,” she told Microwave News.

EPRI Weighs Initiative on
Neurodegenerative Disease

The Electric Power Research Institute (EPRI) may soon
sponsor research on the possible link between EMFs and
neurodegenerative disease. To that end, the institute hosted
a workshop  in Pajaro Dunes, CA, a beach resort near Mon-
terey, July 30-31.

“We came to learn,” said Dr. Robert Kavet of EPRI in
Palo Alto, CA. “While we didn’t become experts overnight,
it helped us understand some of what it will take to design
studies in this area.” Kavet called the session “a cross-polli-
nation experience.” He told Microwave News that the meet-
ing had helped EPRI establish relationships with some of
the leading researchers on neurodegenerative disease.

“It was a good start,” said Dr. Stanley Appel, a neurolo-
gist known for his studies of amyotrophic lateral sclerosis
(ALS) and Alzheimer’s disease. “Obviously, the next step
is to plan specific research aimed at understanding mecha-
nisms,” added Appel, who heads the neurology department
at the Baylor College of Medicine in Houston.

Appel explained that this would be easiest to do in the
case of electric shock, since it is already known that electric
shock can cause tissue damage and inflammation of the cen-
tral nervous system (CNS). With other types of EMF expo-
sures, Appel said, “There could be some definite CNS ef-
fects, but it’s harder to translate existing data into mecha-
nisms. There’s still a lot of conjecture.” Still, he said, both
types of exposure should be studied.

A higher rate of ALS was found in a study of Danish
utility workers, published this summer, but the researchers
could not say whether shocks or other EMF exposures were
the more likely cause (see MWN, J/A98).

Dr. Eugene Sobel, an epidemiologist who has studied
EMFs, Alzheimer’s disease and ALS (see MWN, J/F97),
said he expects that EPRI’s initial emphasis would not be on
large epidemiological studies, but rather on laboratory and
animal research. “This might include studies of amyloid beta
or melatonin production in people exposed to EMFs at work,”
stated Sobel, of the University of Southern California in Los
Angeles.

Kavet said that EPRI is still evaluating its approach to
research on neurodegenerative disease.

this we don’t understand.” But at present, he said, “I still think it
is a real effect—but we have not defined all the [necessary] con-
ditions to make it evident.”

Research on HRV and EMFs “should definitely be pursued,”
Dr. Raymond Neutra, head of the California EMF program, told
Microwave News. “We continue to support future research,” said
PG&E’s Herz, adding that, “I would also want to look at elec-
tric fields and contact currents in future studies.”
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New Epidemiology on Breast Cancer, Melatonin Hypothesis

The melatonin hypothesis on breast cancer, EMFs and light-
at-night is one of the few well-defined mechanisms through which
EMF exposure might act to increase cancer risks. Various stud-
ies have shown that melatonin has anticancer effects, and that
melatonin levels can be reduced by exposure to light-at-night or
to EMFs (see, for example, MWN, M/A97 and N/D97). Three
new epidemiological studies add to the data on the melatonin
hypothesis; of these, two lend support and one does not.

EMFs at Home and at Work

Looking only at residential or occupational histories may
underestimate a person’s total exposure to EMFs. Last year, Dr.
Maria Feychting, Ulla Forssén and Dr. Birgitta Floderus, all of
the Karolinska Institute in Stockholm, Sweden, showed that risk
ratios for adult leukemia are higher when both sources of expo-
sure are included (see MWN, J/A97). Now these researchers,
together with Karolinska’s Dr. Anders Ahlbom, have applied the
same approach to female breast cancer.

In an earlier study of breast cancer and residential exposure
alone (see MWN, N/D97), Feychting and colleagues had found
that exposures above 1 mG led to a sevenfold increase in risk for
women under 50 whose breast cancer was estrogen-receptor-
positive (ER+). But EMF exposure did not increase risk among
women of all ages, and the association for women who were
younger and ER+ was of borderline significance—at least partly
due to the small number of cases.

The current study looked at these data together with infor-
mation on occupational exposures. Once again, there was no over-
all increase in breast cancer risk. “However,” the Swedish re-
searchers state, “there was a tendency toward an association for
women under age 50,” as well as for those with ER+ tumors.
Women under 50 with higher exposures to EMFs both at home
and on the job had over four times the risk of others, while ER+
women showed about a doubling of risk.

Estrogen stimulates the growth of tumors that are ER+. Since
a reduction in melatonin results in increased levels of estrogen,
the melatonin hypothesis suggests that EMF exposure might in-
crease risk of ER+ breast cancer.

Speaking in mid-September at the U.S. Department of
Energy’s annual EMF research review in Tucson, AZ, Forssén
cautioned that these associations could be a result of random
variation. None of the increased risks she reported is statistically
significant, due at least in part to the small number of cases.
EMF exposure also appeared to show a protective effect for breast
cancer among women over 50, or whose disease is not ER+.

Forssén told Microwave News that the Karolinska team plans
to continue this line of research by looking at a group of women
with high occupational EMF exposures, possibly sewing machine
operators, in conjunction with information on the ER status of
the breast cancer cases.

Dr. Tore Tynes of the Norwegian Radiation Protection Au-
thority in Oslo called Forssén’s findings “interesting,” but hard
to interpret because of the small numbers involved. “We have to
sort out whether this is a large problem or not,” said Tynes in an
interview. “We need some large studies.”

Water Beds, Electric Blankets and EMFs

Dr. Marilie Gammon of the Columbia University School of
Public Health in New York City and colleagues examined the
use of electric blankets, heating pads and water beds, and found
no association with the risk of breast cancer. The study did not
distinguish between the three different devices.

“We found little or no increase in risk [associated] with hav-
ing ever used these devices, with continuous use during the night
or with increasing duration of use,” Gammon and colleagues re-
port in the September 15 American Journal of Epidemiology
(148, pp.556-563, 1998). They state that their work “does not
support” the hypothesis that EMFs might be especially likely to
increase risk for women who develop ER+ breast cancer.

Gammon’s study drew on a few questions included in a larger
study of breast cancer among younger women—the Women’s
Interview Study of Health. Interviews were conducted with 2,199
cases and 2,009 controls in metropolitan Atlanta, central New
Jersey and the Seattle area.

“It is not possible to draw sound conclusions about breast
cancer and electric bed heaters from this study,” commented Dr.
Nancy Wertheimer of Boulder, CO, “since it does not specify
the type of heater or when it was used.” She pointed out that
EMF exposures from water beds can vary widely, depending on
placement of the heater.

Since the study’s interviews did not separate the use of water
beds from the use of electric blankets, Gammon told Microwave
News, her team tried to find data on patterns of use in the geo-
graphic areas where the study was conducted. Unfortunately,
she said, no such data were available. But, she added, based on
anecdotal reports in all three areas, “Our general feeling is that
it’s mostly electric blankets.” Gammon said that she looks for-
ward to seeing results from three ongoing EMF–breast cancer
studies with measured field levels, by Drs. Scott Davis, Cristina
Leske and Stephanie London (see MWN, S/O96 and N/D97).

Cancer Rates Among the Blind

Light-at-night can reduce melatonin levels in humans—with
some exceptions. In most people who are totally blind, light does
not affect melatonin production, and it has been hypothesized
that blind people may have lower rates of cancer as a result.

A new study by Karolinska’s Dr. Maria Feychting found a
cancer rate among totally blind people that was about 30% lower
than that in the Swedish population as a whole. The difference is
statistically significant, and Feychting concludes that this
“support[s] the hypothesis of a protective effect of melatonin on
cancer development.” The study appears in the September issue
of Epidemiology (9, pp.490-494, 1998).

Feychting and Dr. Anders Ahlbom identified a cohort of 1,567
people who were completely blind and 13,292 people with se-
vere visual impairment. The incidence of cancer among the com-
pletely blind was only 69% of that for the entire Swedish popu-
lation. Among those not blind but visually impaired, there was a
slight 5% reduction, which was marginally significant.

It has been suggested that a reduction in melatonin may spe-
cifically “increase susceptibility to sex hormone-related cancers”
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It is no longer too early for an epidemiological study to deter-
mine whether mobile phone use increases the risk of brain can-
cer. That is the conclusion reached at a meeting of scientists at
the headquarters of the International Agency for Research on
Cancer (IARC) in Lyon, France, September 1-2. Scientists from
ten countries evaluated the results of preliminary surveys in
Australia, Canada, France, Germany, Israel, Italy, New Zealand,
Sweden and the U.K. and concluded that a sufficient number of
people have used wireless phones for enough time to allow the
detection of a possible effect on cancer risk—even a small one.
“We had to be sure there were enough users five or more years
ago,” said Dr. Elisabeth Cardis, who heads IARC’s radiation
and cancer unit. An effect on cancer risk “would probably not
be detectable in less than about five years from first use,” she ex-
plained. The preliminary studies found that approximately 2%
of adults in the nine countries were using mobile phones in 1992.
Work will now begin on a detailed design for a large-scale, multi-
country study, which is expected to include more than 3,000 peo-
ple with brain tumors and a similar number of controls. Estimat-
ing users’ past exposures to radiation emitted by their phones will
be a central problem of the study, according to the IARC research-
ers. Participating scientists will seek funding from local, national
and international sources. IARC anticipates that the study could
begin as early as late 1999, with results expected in 2003 or
2004. “We presently have no evidence that mobile phone use is
linked to brain tumors,” said Dr. Bruce Armstrong, who chaired
the September meeting, adding that, “If it is, the risk for an indi-
vidual user is likely to be very small.” Armstrong is director of
the Cancer Control Information Center in Sydney, Australia.

««  »»

A recent visitor to China told us, “Everyone there is using a cell
phone!” Well, maybe not everyone—but among the middle and
upper classes in large Chinese cities, cellular phones are wildly
popular. But some Chinese consumers are apparently concerned
about possible health effects: A widely available device for
“hands-free” use of mobile phones is being marketed with an
anti-radiation pitch. The Walkera earphone/microphone com-
bination promises that its use will “Protect Your Brain,” “Guar-
antee Safer Driving” and “Prevent Radiation.” Consumers are
informed that, “Walkera eliminates the hazard of microwave ra-

such as breast cancer. But Feychting and Ahlbom found that,
“Results for prostate cancer and female breast cancer were similar
to the results for all cancers combined.”

In an accompanying editorial, Dr. Robert Hahn of the Cen-
ters for Disease Control in Atlanta points to this finding and ar-
gues that if melatonin does reduce the risk of breast cancer, it
does not or does not only do so by affecting sex hormones. A
1991 study by Hahn pointed to a lower rate of cancer among
blind women in the U.S. (see MWN, S/O91). Feychting and
Ahlbom write that their findings “suggest a mechanism by which

melatonin has an effect on cancer in general, such as...[being]
an antioxidant and a free-radical scavenger.”

Feychting points out that a weakness of her study is the lack
of information on potential confounders, such as smoking. But
results were similar for cancers that can be related to smoking
versus cancers that are not related to smoking. And she points
out that, “Several of the potential confounding factors would act
in the opposite direction to the hypothesized effect of melato-
nin”—if, for example, blind women are less likely to have chil-
dren, or do so at a later age.

«Wireless Notes »

diation, and provides you with clear sound and supreme conve-
nience.”

««  »»

The Australian government is sponsoring a major study on cel-
lular phone radiation and cancer, following up on Dr. Michael
Repacholi’s finding of a doubling of lymphoma among GSM-
exposed mice (see MWN, M/J97). “While the jury is still out on
[mobile phones’] effects, this issue deserves money and resources,
and we have committed both,” said Trish Worth, a member of Par-
liament from Adelaide and Parliamentary Secretary for Austra-
lia’s health ministry. The Aus$1 million grant (approximately
US$615,000) is the largest so far in the government’s Aus$4.5
million RF/MW health research program, which was launched
in 1996 (see MWN, N/D96). Three previous awards, totaling
Aus$215,000, were announced over the summer (see MWN, J/
A98). There had been rumors that Motorola might fund its own
replication of Repacholi’s research, but spokesperson Norman
Sandler told Microwave News that this is not the case. He said
that Motorola will give the Australian team some technical assis-
tance in the design of its exposure system, and may also donate
some equipment. The research will be carried out at the Institute
of Medical and Veterinary Science in Adelaide, where Repa-
choli did his original study, and will be led by the institute’s direc-
tor, Dr. Barrie Vernon-Roberts. Vernon-Roberts told Australia’s
The Age (September 10) that the study will provide a “defini-
tive” answer to the question, “Can mobile phone-type radiation
cause cancer in animal systems?” Results are expected by 2001.

««  »»

Dr. George Carlo’s consulting firm, Health & Environmental
Sciences Group Ltd. in Washington, has announced the appoint-
ment of Thorne Auchter as its chief operating officer. Auchter
was head of the Occupational Safety and Health Administration
during President Ronald Reagan’s first term (1981-1984). In
addition, Jeffrey Nesbit has joined the firm as the director of
public policy. Nesbit was an associate commissioner for public
affairs at the FDA and communications director for former Vice
President Dan Quayle. The Health & Environmental Sciences
Group states that it “specializes in assessing, communicating
and managing risks to public health.”
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Bad Vibes in High Places?
Concern about EMF health effects may have reached 10

Downing Street, the London home of Prime Minister Tony
Blair and his wife, Cherie. According to British press reports,
Ms. Blair has been wearing a “bioelectric shield.”

Ms. Blair, an attorney, was photographed wearing a pen-
dant at the London premiere of the musical Dr. Dolittle. David
Chambers of Swindon, Wiltshire, told the Daily Telegraph
(July 20) that he is “convinced” the necklace in the photo is
one of the shields his company imports from the U.S. for
protection from harmful electromagnetic energy. Blair’s of-
fice refused to comment, according to the Telegraph.

Hillary Rodham Clinton is said to have recommended
the shield to Ms. Blair, the Telegraph reported. Charles Brown
of Lavina, MT, whose BioElectric Shield and Comfort Prod-
ucts Co. makes the shields, told Microwave News he could
“neither confirm nor deny” that Ms. Clinton has one. “I have
to respect the patient’s privacy,” he said.

The shields range in price from $140 in silver and brass
to $1,000 in gold. The company’s web site states that they
utilize “a specific configuration of quartz and other crystals”
which “deflects electromagnetic energy.” (For further de-
tails, visit: <http://bioelectric-shield.com>.) The market for
personal EMF protection products is thriving: More than
23,000 shields have been sold, according to Brown.

Some British journalists regard Blair’s new accessory
with skepticism bordering on derision. The Sunday Times
(July 19), for example, snickered that Blair may be seeking
protection from “harmful rays from computers, fluorescent
lighting—and, perhaps, even her husband.”

Taking a more psychological view, the Birmingham Post
(July 21) suggested that Blair’s choice of jewelry expressed
“a sinking paranoia” brought on by “living in an electronic
age,” adding: “Will we discover that microwaves can turn
our brains into raisins?”

And Dr. Robert Park of the American Physical Society
in Washington commented that, “Neither Cherie nor Hillary
has been harmed by EMFs while wearing the pendant.”

HIGHLIGHTS

FCC Brokers Agreement on
Cell Tower Moratoriums

Wireless industry representatives have agreed with state and
local officials on voluntary guidelines for moratoriums on cellu-
lar phone towers and on an informal process for mediating dis-
putes. The guidelines recognize moratoriums as appropriate poli-
cies for towns, a shift from industry calls for the Federal Com-
munications Commission (FCC) to preempt all such delays.

The agreement is the most significant result to date of the
FCC’s effort to defuse the conflict over wireless antenna siting
without invoking its preemption powers. In an August 5 press
release, the FCC hailed the pact as “historic.”

Nevertheless, some federal lawmakers are still pressing to
shift siting authority from the federal government back to states
and towns. On September 24, Sen. Patrick Leahy (D-VT) and
nine cosponsors introduced S.2514, an updated version of Lea-
hy’s bill to repeal the 1996 Telecommunications Act’s federal
preemption clause (see MWN, N/D97). The earlier measure
stalled in committee after its introduction last fall.

“The FCC rules should not stand,” Leahy demanded in the
Senate, arguing that, “To deprive states of the ability to protect
their land from unsightly towers is wrong.”

The pressure for legislation reflects the fact that local offi-
cials still face numerous restrictions in developing siting rules.
For example, the Telecom Act prohibits communities from set-
ting stricter limits for public exposure to RF/MW radiation from
wireless antennas than those issued by the FCC (see MWN, M/
A96 and S/O97). Wireless carriers have often invoked this  pro-
vision when challenging siting decisions in court.

The new guidelines state that a moratorium may be adopted
“when a local government needs time” to revise its zoning ordi-
nance. Stoppages should be of fixed length. Ordinarily, a com-
munity will not need more than 180 days to write new zoning
rules, but “all parties understand” that the process may take longer.

Whether a moratorium is in effect or not, wireless compa-
nies and local officials “should work cooperatively” to facilitate
antenna siting, the guidelines state. Carriers are expected to pro-
vide “appropriate, relevant and nonproprietary information” to
local officials, who are also encouraged to include public input.

Kenneth Fellman, who chairs the FCC’s Local and State Gov-
ernment Advisory Committee (LSGAC), said that dealing with
moratoriums “on a case-by-case basis” rather than through
“broad national preemption” was a main goal of local officials.
“This agreement achieves that goal,” added Fellman, an attor-
ney and member of the Arvada, CO, city council. Fellman drafted
the agreement with representatives of the Cellular Telecommu-
nications Industry Association (CTIA) and other industry groups.

The CTIA’s Thomas Wheeler described the pact as a com-
mitment to “give peace a chance.” As part of the agreement, the
CTIA is withdrawing its December 1996 petition asking the FCC
to preempt all local moratoriums on new tower sites (see MWN,
S/O97). Wheeler warned, however, that if moratoriums continue
to delay the expansion of wireless networks, his organization
“will not hesitate to revisit the issue with the commission.”

In August 1997, the FCC asked for advice on how to deal

with moratoriums, especially those with no specific time limit
(see MWN, S/O97). In an interview in the September 21 issue of
the trade magazine RCR, FCC Chairman William Kennard ar-
gued that preemption “should be a last resort” (see MWN, M/
A98).

The LSGAC and the wireless industry also worked out an
informal process for settling disputes concerning moratoriums.
Wireless companies and local officials can ask the FCC to as-
sign volunteer mediators to review delays. After hearing both
sides, the two mediators—one each from industry and local gov-
ernment—will offer a solution to the contending parties, who
may accept or reject it. All parties retain the right to take their
grievances to court.

The LSGAC will continue to discuss contentious aspects of
antenna siting with the wireless industry, Fellman told Micro-
wave News. Areas that Fellman would like to explore include
the Telecom Act’s ban on local regulation of RF/MW radiation.
But he noted that there are no further proposals on the table.
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Magnetic Field Therapy
Not the Greatest, Ali Decides
Boxing legend Muhammad Ali tried magnetic field ther-

apy this summer, but soon quit in disgust.
Ali, who has Parkinson’s disease, was treated at Dr. Jerry

Jacobson’s clinic in Boca Raton, FL. Jacobson’s “resonance”
therapy uses very weak magnetic fields—in the nanogauss
range—at frequencies ranging from below 1 Hz to 100 Hz.

In an interview, Jacobson, formerly a dentist, conceded
that the fields are well below background levels, but said he
has identified frequencies that can trigger a desired response.

Ali tried the therapy at Jacobson’s invitation, according
to Ali’s spokesperson, Jill Siegel. She told Microwave News
that Ali was annoyed when Jacobson told the press that the
former champion was at the clinic. Ali now has “zero inter-
est” in pursuing the therapy, Siegel said.

In an August 6 press release, Jacobson said he was “dis-
appointed”  that Ali did not stay “long enough for the treat-
ment effects to hold.” But Siegel said that Ali and his wife,
Lonnie, “saw no signs of improvement” from the therapy.

Investors have been eager to support Jacobson. Last
March, a private placement of restricted shares in his com-
pany, Pioneer Services International, was increased to
$670,700 after the initial offering of $450,000 was oversub-
scribed, a company press release announced. (In July, the
company was renamed Jacobson Resonance Enterprises.)

 Jacobson is also using EMFs to treat chronic pain from
osteoarthritis, as well as epilepsy and migraines.

FDA Cautions Physicians on
EMI from Anti-Theft Systems

The Food and Drug Administration (FDA) has issued an ad-
visory to physicians on electromagnetic interference (EMI) from
anti-theft systems and metal detectors to implanted pacemakers,
defibrillators and spinal cord stimulators.

“The number of reported significant patient injuries is very
low,” the September 28 letter emphasizes. Still, “to be on the safe
side,” the FDA’s Center for Devices and Radiological Health
(CDRH) suggests the following “simple precautions” for people
with implanted medical devices:

• Do not stay near the system longer than necessary, and
do not lean against it.
• Ask security personnel not to hold hand-held metal de-
tectors near implanted devices.
• Be aware that anti-theft systems at store entrances may
be hidden or not obviously visible.
“We do not think that we have a major public health prob-

lem at this time,” said Dr. Elizabeth Jacobson, CDRH’s deputy
director for science, “but we would like it to stay that way.”
Jacobson pointed out that implanted devices are becoming more
common, and that the use of “more and more sophisticated mi-
crocircuitry” makes them more vulnerable to interference. She
spoke at a September 24 meeting of FDA’s Technical Electronic
Product Radiation Safety Standards Committee (TEPRSSC) in

Gaithersburg, MD.
At the TEPRSSC meeting, Dr. Michael McIvor of the Heart

Institute of St. Petersburg in Florida reported that acoustomag-
netic anti-theft systems caused EMI among 48 of 50 volunteers
with implanted pacemakers. He found that swept RF devices
produced no interactions. There was no EMI to defibrillators.

The FDA considers McIvor’s study to be “the single most
comprehensive study on the issue,” said Mitchell Shein of the
CDRH. McIvor’s findings appear in the October issue of PACE
(21, pp.1,847-1,861, 1998). He first presented them at a confer-
ence last year (see MWN, S/O97).

McIvor’s findings are “of no consequence whatsoever,” Dr.
Warren Harthorne of Massachusetts General Hospital in Boston
told TEPRSSC. “In over 30 years of experience of treating thou-
sands of pacemaker recipients,” Harthorne said, “I am not aware
of any patient who has been harmed or injured by [anti-theft]
devices.” In an editorial in the same issue of PACE, Harthorne
argues that three of the four types of EMI observed by McIvor
are “of no clinical relevance.” The fourth, in which a pacemaker
fails to fire, could cause some symptoms—but only “if the pa-
tient lingered long enough in the field.”

Serious symptoms are rare, McIvor said, but not impossible.
He described a 28-year-old man who passed out in an anti-theft
system’s gates: “When he fell down, he fell out of the magnetic
field, so he woke up. He stood up. He passed out. He stood up.
He passed out—until a nurse came by and dragged him out.”

McIvor points to acoustomagnetic anti-theft systems as the
source of most serious EMI and calls for posting warning signs.
But Harthorne argues that, “If you start placing signs in stores,
you’re going to have a rash of hysterical patients who will then
have symptoms that they never would have had otherwise.”

“Whose responsibility is it to get the message out to patients?”
asked TEPRSSC’s Dr. Victoria Marx of the University of Michi-
gan, Ann Arbor. Dr. Victor Parsonnet of Newark Beth Israel Med-
ical Center in New Jersey answered that he would not bring up
anti-theft systems with his patients, and, if asked, would tell them
simply not to worry about it. “You don’t want to alarm them,”
he explained. Parsonnet and Harthorne are both consultants to
Sensormatic, a leading maker of security systems.

“We were never intending to send this advisory directly to
patients—it would only scare them,” FDA’s Jacobson told Mi-
crowave News. She stressed that it was addressed to physicians
“to make sure that the appropriate information is out there.”

Jim Putzke of the Health Industry Manufacturers Associa-
tion said that the most common neurostimulators today are spi-
nal-cord stimulators that control pain. But, he added, devices
are now being used to treat Parkinson’s disease, tremors, urinary
incontinence and more. “Almost everything that you can possi-
bly imagine” is being experimented with, he said.

CDRH’s Jon Casamento said that the FDA had received sev-
eral reports of EMI from security systems to spinal-cord stimu-
lators: “Most of these interactions were very painful, and pa-
tients even reported being jolted or thrown to the floor.” Jacobson
said that the FDA does not know of any ongoing studies of EMI
with spinal-cord stimulators.

The FDA’s advisory can be found on the Internet at: <www.
fda.gov/cdrh/safety/easnote.html>.
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according to Cardinal and others.
David Bell of the manufacturers’ group Electro-Federation

Canada in Toronto said, “I think Health Canada is now some-
what uncomfortable with this eye standard—not because there’s
no scientific data whatsoever that support it, but because the de-
partment was not aware of the extreme economic impact it would
have.” In an interview, Bell said that Health Canada would now
have to decide “whether they’ll dig in their heels, or back off
and say they were wrong.” He warned that overly strict regula-
tions “could shut off the flow of technology to Canada, technol-
ogy which is perfectly acceptable to Europe and the U.S.”

The question of ocular effects from RF/MW radiation has
been little-studied. While several labs have worked on the prob-
lem, the scientific work most often cited in support of an eye
exposure limit is a series of studies conducted by Henry Kues of
Johns Hopkins University in Laurel, MD (see box below).

The wireless industry contends that Kues’s work cannot serve
as the basis for a standard for eye exposure. Bell called Kues’s
results “interesting,” but argued that they “do not represent a
scientific consensus.”

Health Canada’s Thansandote said his agency is undertaking
its own research on RF/MW effects on the eyes, in association
with the Eye Institute of the University of Ottawa. But, he said,
results will not be available before March. That is also when the
revision of Safety Code 6 and a Royal Society of Canada report
on RF/MW safety are to be released. The latter is being pre-
pared at Health Canada’s request (see p.11).

Even if Health Canada applies the eye limit to cellular phones,
it will probably not require that they be tested to show compli-
ance. The mandatory regulations for cellular phone manufactur-
ers are drawn up by another government agency, Industry Canada,
which will likely require proof of compliance with the eye limit

Kues’s RF/MW Eye Experiments at Center of Canadian Controversy
“In all fairness,” said Kues, “I don’t think it’s a true replica-

tion.” He noted differences in the two groups’ diagnostic proto-
cols: “I don’t think they’ve done electron microscopy, which is
where we saw most of the changes.”

More important, Kues said, the pulse waveform used in his
experiments was “totally different” from that which Lu’s group
employed. He explained that Lu used a “soft-pulse radar,” as op-
posed to the “very sharp, almost square, waveform” with which
Kues observed robust effects.

“It depends on your definition of replication,” responded
Lu. “We simply followed normal protocols—but yes, the pulse
Kues used and what we used are different.” As for the question
of electron microscopy, Lu argued that this was not the only
technique used by Kues, and that in his early experiments Kues
had described changes that could be observed with an ordinary
microscope.

Kues called interactions with anti-glaucoma drugs “one of
the most important aspects of the whole issue.” But despite the
fact that this was where Kues found the strongest effects, there
has never been any attempt to replicate this work. According to
the U.S. Food and Drug Administration (FDA), over two mil-
lion Americans use anti-glaucoma medication.

Kues said his work does not prove any hazard from cellular
phones, noting that most use CW signals. Even digital systems
do not use “the traditional pulsed signal with a 1,000-fold dif-
ference between average and peak power,” he said. “It’s hard to
compare our experiments to cellular phone technology,” he con-
cluded.

The FDA has declared that it is important to study possible
ocular effects of cellular phone radiation, and has urged the in-
dustry-sponsored group Wireless Technology Research (WTR)
to do so (see MWN, M/A97). Yet neither WTR nor the FDA
has funded any research along these lines. Neither have indivi-
dual wireless companies, though Hewlett-Packard did fund a
study by Kues on the effects of CW millimeter waves on the
eyes (see MWN, M/A96 and M/J97).

Unfortunately, Kues said, there has been little interest “in
funding basic research into RF/MW ocular effects.” Kues will
soon be closing his bioeffects lab due to lack of funding.

Canada’s proposed limit for eye exposure is largely due to a
series of experiments by Henry Kues of Johns Hopkins Univer-
sity’s Applied Physics Lab in Laurel, MD.

Kues’s work has been conducted over a period of 15 years—
but the wireless industry is unimpressed. “The eye limit is based
on a study that has never been reproduced, even though there
have been attempts to do so,” asserted Dr. Paul Cardinal of Aprel
Labs, expressing a common industry view. But Kues says that a
real replication of his experiments has never been attempted.

Kues has repeatedly observed damage to the corneas of mon-
keys after exposure to RF/MW radiation (see MWN, J/A83, S/
O86, J/A87, J/A88 and S/O91). He found that pulsed signals
showed the strongest effects, causing changes in the eyes at ex-
posure levels as low as 2.6 W/Kg. When pulsed radiation was
used in conjunction with anti-glaucoma drugs, the effect was
magnified, with changes observed at specific absorption rates
(SARs) down to 0.26 W/Kg. Kues also observed some effects
from continuous wave (CW) signals, but only at higher SARs—
a minimum of 5.3 W/Kg.

Only one published study has been cited as an attempted
replication of Kues’s work. In a paper in IEICE Transactions on
Communications (E77-B, pp.762-765, 1994), Dr. Yoshitsugu
Kamimura of Utsunomiya University in Japan reported no
changes in the eyes of five RF/MW-exposed monkeys. But each
monkey in Kamimura’s study was exposed only once, while
Kues used repeated exposures. Moreover, Kamimura used only
CW radiation. Kamimura himself noted these differences and
wrote that studies with pulsed radiation and repeated exposures
are essential to an evaluation of Kues’s work.

Also cited as a failed replication of Kues’s experiments is a
study by Dr. Shin-tsu Lu and colleagues at the Armstrong Lab
at Brooks Air Force Base in San Antonio, which was presented
in June at the 20th Annual Meeting of the Bioelectromagnetics
Society in St. Pete Beach, FL.

Lu found no structural damage to the retinas of monkeys due
to exposure to high peak power microwaves at average retinal
SARs of 4-20 W/Kg. While he observed some functional changes
that may be an early indicator of mild injury, Lu stated that the
Armstrong Lab data suggest that these are probably reversible.

Canada’s Draft RF/MW Standard for the Eye  (continued from p.1)
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only for higher-power “push-to-talk” radios like walkie-talkies.
“Tests and computations were carried out by several manu-

facturers, including Ericsson, Motorola and Nokia, for several
cellular and PCS models in normal operating mode,” said Dr.
Veena Rawat of Industry Canada’s Spectrum Engineering Branch.
“These showed that phones that met the general 1.6 W/Kg ex-
posure limit were below the 0.2 W/Kg eye limit as well.” There-
fore, Rawat told Microwave News, Industry Canada will not re-
quire separate eye exposure tests for hand-held cellular phones.

“All three manufacturers reported that their eye-specific SAR
tests came out at or below 0.1 W/Kg,” confirmed Norman Sandler
of Motorola, in Schaumburg, IL. He said that Motorola’s tests
used the phone in the normal position, next to the ear.

Walkie-talkies operate at a higher power than cellular phones
and are often held directly in front of the face, with the antenna
close to one eye. Industry Canada does plan to require that they
be tested to prove compliance with the eye limit. Motorola,
Ericsson and other companies oppose this, and Rawat said that
discussions on this point are continuing.

“I would expect that some walkie-talkies will have trouble
meeting the Canadian 0.2 W/Kg standard,” commented Dr. Niels
Kuster of the Laboratory for EMF and Microwave Electronics
at the ETH in Zurich, Switzerland, an opinion shared by Aprel
Labs’ Cardinal.

Electro-Federation Canada’s Bell warned that companies
selling on an international basis “can’t afford to develop two ver-
sions of everything.” He asserted that if walkie-talkies must prove
compliance with the eye limit, “it would get rid of half of the
push-to-talk radio in Canada.”

Rawat took a different view, suggesting that Canadian rules
could influence the marketplace in the United States: “In the
U.S., there is no eye limit—but the folks building the radios are
building them for the North American market. So they will have
to find ways to show that they can meet the eye requirement.”

The final revision of Industry Canada’s regulations should be
published in November, according to Rawat. If so, they would be
completed before Health Canada’s Safety Code 6, which is sup-
posed to be the basis of the regulations. But Rawat does not see
this as a problem, since Industry Canada has based its work on
the most recent draft of the revised Safety Code 6. “We are work-
ing closely with Health Canada,” she explained. “If there were
any major changes being considered, we would know about it.”

Bell said that the standard-setting discussions have been dif-
ficult. On the one hand, he said, Health Canada does not see eco-
nomic issues as its responsibility; on the other, manufacturers
are not medical experts. But he is optimistic about the final re-
sult. “Industry Canada has worked hard to build a bridge be-
tween us, and has been trying to come up with requirements that
are reasonable,” said Bell. “There are no bad guys here.”

When Canada first adopted a limit for eye exposure, as part
of Safety Code 6 in 1991, transmitters operating at less than 7 W
were exempt from all exposure standards (see MWN, S/O87 and
J/A91). The eye requirement therefore did not apply to walkie-
talkies and cellular phones.

In the U.S., a similar 7 W exclusion was abandoned in 1996,
when the Federal Communications Commission adopted its cur-
rent RF/MW regulations (see MWN, J/A96).

Royal Society of Canada To
Review RF/MW Health Risks
The Royal Society of Canada (RSC) in Toronto has es-

tablished an expert panel to assess potential health risks from
human exposure to RF/MW radiation. The panel’s report,
due in March, will focus on cellular phones and towers.

“We were convened at the request of Health Canada to
look at the adequacy of Canada’s RF/MW safety standard,”
said the panel’s chair, Dr. Daniel Krewski of the University
of Ottawa. Among the questions to be considered is whether
the standard, known as Safety Code 6, should address “non-
thermal effects,” according to an August 4 RSC statement.

“When this report is issued, it will be the most compre-
hensive and credible overview of the scientific literature any-
where,” Dr. William Leiss, chair of the RSC Committee on
Expert Panels, told Microwave News.

“There’s a lot of public concern about the new wireless
technologies,” Leiss noted. He pointed to controversies over
cellular tower construction and commented, “People go to
their government and ask, ‘What can you tell me about
this?’—and the answer is, virtually nothing.”

Revision of Safety Code 6 began in 1993, according to
Health Canada spokesperson Lynn Lesage. Asked why the
RSC’s evaluation was requested so late in the process, Lesage
responded, “Given the concerns that have been raised in pub-
lic lately, the department decided it would be beneficial to
ask an independent group of experts to look at the issues.”

“The only reason the government asked for this panel is
that citizen activists lit enough matches between their toes,”
said Milt Bowling of Public Against Cellular Tower Emis-
sions (PACT) in Vancouver, BC. Bowling said that PACT
and other groups had pressed hard for an independent evalu-
ation of RF/MW safety issues, and that no decisions should
be made before the RSC report is completed.

David Bell of  Electro-Federation Canada suggested that
Health Canada had asked for the RSC report because “they
have a hot potato on their hands.” Bell told Microwave News,
“They didn’t realize at first that it was hot, and now they
would like to hand it off to someone else.”

Lesage said that the RSC panel’s work and Health Can-
ada’s revision of Safety Code 6 will proceed in tandem—
both will be released at about the same time. But, she added,
“We’re not going to hold back the release of the revised
Safety Code 6 if the panel report is not ready.” If the RSC
report is delayed, Lesage said, it would be taken into ac-
count at a later time.

“We will make the March deadline,” the RSC’s Leiss de-
clared. He stressed the panel’s independence, noting that the
government had not been consulted on its membership, and
would not receive an advance copy of the report.

The panel members are: Dr. Craig Byus, University of Cali-
fornia, Riverside; Dr. Barry Glickman, University of Victoria, BC;
Dr. Daniel Krewski, University of Ottawa; Dr. Gregory Lotz, U.S.
National Institute for Occupational Safety and Health, Cincinnati;
Dr. Rosemonde Mandeville, Biophage Inc., Montreal; Mary
McBride, British Columbia Cancer Agency, Vancouver; Dr. Frank
Prato, University of Western Ontario, London; and Dr. Donald
Weaver, Queen’s University, Kingston, Ontario.
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FROM THE FIELD

Childhood Cancer

In considering future research, it is useful to assess the likely im-
pact of additional studies on the assessment of the possible association
between exposure to magnetic fields and the occurrence of childhood
cancer. Results of the meta-analyses of magnetic field exposure and
childhood cancer suggest that additional studies of designs similar to
those already conducted will do little to affect the average result (meta-
analysis) of the studies unless there are several thousand subjects in the

Future Research Needs—EMF Epidemiology

Hot New Papers
Michael Bracken et al., “Correlates of Residential Wiring Code Used in
Studies of Health Effects of Residential Magnetic Fields,” American Jour-
nal of Epidemiology, 148, pp.467-474, September 1, 1998.

“In a study carried out in southern Connecticut in 1988-1991...[w]omen who
lived in very-high-current configuration wiring coded homes were more likely
to be in manual jobs and their homes were older (built before 1949, odds ratio
(OR)=73.24, 95% confidence interval (CI) 29.53-181.65) and had lower as-
sessed value and higher traffic densities (highest density quartile, OR=3.99,
95% CI 1.17-13.62). Because some of these variables have themselves been
associated with health outcomes, the possibility of confounding of the wiring
code associations must be rigorously evaluated in future EMF research.”

W.T. Kaune, M. Feychting, A. Ahlbom, R.M. Uhlrich and D.A. Savitz, “Tem-
poral Characteristics of Transmission Line Loadings in the Swedish Child-
hood Cancer Study,” Bioelectromagnetics, 19, pp.354-365, 1998.

“Swedish transmission line load currents were not stable over long periods, so
that contemporaneous load current (or a contemporary magnetic field measure-
ment) was not a good surrogate for historical load current (or historical mag-
netic fields). The results provide a potential explanation for the failure of the
Swedish study to find an association between leukemia and contemporaneous
magnetic field levels measured many years after the etiologic period, and sug-
gest that the inclusion of load-current data could significantly improve the quality
of historical field calculations.”

A.W. Preece, K.A. Wesnes and G.R. Iwi, “The Effect of a 50 Hz Magnetic
Field on Cognitive Function in Humans,” International Journal of Radia-
tion Biology, 74, pp.463-470, 1998.

“This study has presented evidence for power frequency magnetic fields at less
than recommended intervention levels [6 G vs. 16 G] as having some effect on
cognitive function in humans. In particular, elements of short-term memory are
adversely affected although there is no evidence or otherwise of a continuing
effect. In contrast, there is no evidence of such effects from a static magnetic
field of the same magnitude....It would be particularly interesting to repeat this
study with different fields to look for evidence of a dose-response, perhaps
concentrating on those functions that appeared to be affected.”

S. Milham, “Carcinogenicity of Electromagnetic Fields,” European
Journal of Oncology, 3, pp.93-100, 1998.

“[T]he best explanation for the low risk ratios found in the EMF [epi-
demiological] studies is that the controls are exposed. In Table 14, I
present the basic data of the Doll and Hill (1956)* British physicians
smoking-lung cancer study. Notice that a high relative risk is achieved
only when heavy smokers are compared to nonsmokers. Comparing
heavy smokers to light or moderate smokers gives risks a lot like what
we see in EMF studies. I submit that the EMF equivalent of nonsmok-
ers does not exist in the industrialized world.”

Adapted from Table 14—Relative Risk of Dying from
Lung Cancer for British Male Physicians, by Smoking Category

Heavy Smokers vs.… Relative Risk

Nonsmokers 23.7

Light Smokers 3.5

Moderate Smokers 1.9

Two Packs a Day vs. Three Packs a Day

*R. Doll and A.B. Hill, “Lung Cancer and Other Causes of Death in
Relation to Smoking: A Second Report on the Mortality of British
Doctors,” British Medical Journal, 2, pp.1,071-1,081, 1956.

HIGHLIGHTS

study.  A study of this size is unlikely if not impossible. Therefore, in-
novative designs will be needed to provide useful information.

There are three areas in which this innovation might be particularly
useful: (1) increasing the exposure gradient among subjects; (2) con-
ducting more sophisticated analyses of existing data; and (3) improv-
ing the exposure assessment measurements.

Increasing the Exposure Gradient

One major limitation of the previous studies of magnetic field ex-
posure and childhood cancer is the low prevalence of high exposure
subjects. More information is needed about the risk associated with very
high exposure levels, e.g., exposures at or above 0.4 or 0.5 µT (4-5 mG).
There are currently at least three ongoing large studies of childhood
leukemia and ELF EMFs (two in Canada and one in the U.K.). A new
study is being planned in Italy and there are plans to expand the exist-
ing German study.1  All of these use (or plan to use) long-term measure-
ments of the magnetic fields in the children’s homes. It is still unclear if
the studies are large enough to include a sufficient number of highly ex-
posed children to improve upon the scarcity of highly exposed subjects.

Until we see the results from at least the ongoing studies, a worth-
while design for a new study of childhood cancer and residential ELF
EMF exposure would be a replication of the Nordic studies with mag-

At the close of the NIEHS’ EMF Working Group meeting in Minne-
apolis in June, each of the four small groups was asked to draft an
agenda for future research. These were to be considered for inclusion
as an appendix to the Working Group’s report. As it turned out, only the
epidemiology small group (adult and childhood combined) completed
this assignment, according to NIEHS’ Dr. Christopher Portier, who co-
ordinated the meeting and coedited the Working Group’s report. The
research agenda for EMF epidemiology, which is reprinted below, was
written by Dr. Maria Feychting of the Karolinska Institute in Stockholm,
Sweden, with the assistance of the other members of the epidemiology
group. (For a list of members of this and the other small groups, see
MWN, J/A98; see also p.2.)

Robert Malyapa et al.,“DNA Damage in Rat Brain Cells After In Vivo
Exposure to 2450 MHz Electromagnetic Radiation and Various Methods
of Euthanasia,” Radiation Research, 149, pp.637-645, June 1998.

“[T]he guillotine method of euthanasia is the most appropriate in studies relat-
ing to DNA damage. Furthermore, we did not confirm the observation that dam-
age is produced in cells of the rat cerebral cortex or hippocampus after a 2-hour
exposure to 2450 MHz CW microwaves or at 4 hours after the exposure.”



13MICROWAVE NEWS  September/October 1998

cancer. It is not clear yet if these studies will have a large enough num-
ber of young women and complete information about estrogen recep-
tor status.

The improvement of the exposure assessment methods mentioned
above is also important in new studies of other cancer end points, as
well as using a population-based design with proper selection of con-
trols. Considering the shortcomings in the exposure assessment meth-
ods used previously for female occupations, a few studies focusing on
occupations known to entail high exposure levels (e.g., seamstresses)
may be worthwhile.

Other Outcomes

Although evidence for many of the outcomes evaluated at the Work-
ing Group meeting was judged to be inadequate, some outcomes are of
higher priority for future research due to the evidence to date.

Further research is warranted to replicate the recent observation by
Savitz et al.5 of exposure-dependent excess risk in utility workers for
sudden death due to arrhythmias and acute myocardial infarctions. The
potential health implications of these findings need to be further exam-
ined using relevant ICD codes in other existing cohort studies with ap-
propriate magnetic field exposure assessment (e.g., the Southern Califor-
nia Edison cohort6 and the Hydro-Québec component of the Canada-
France study7).  Hypothesis-driven occupational studies relating mag-
netic field variations to measures of heart rate variability, diastolic blood
pressure (another predicted morbidity end point) and individual lifestyle
characteristics in stratified samples of workers are also of interest.

Further research is needed on the possible association between oc-
cupational ELF EMF exposure and Alzheimer’s disease. Useful infor-
mation can be provided by studies that are population-based and use
improved exposure assessment techniques, collect information about
occupational histories and have valid confirmation of diagnoses and
proper control selection techniques. There is no need for further explor-
atory studies.

Another outcome where additional research is needed is amyotro-
phic lateral sclerosis (ALS). Again, useful information can best be pro-
vided by studies that are population-based and use improved exposure
assessment techniques, collect information about occupational histo-
ries and have valid confirmation of diagnoses and proper control selec-
tion techniques. As for Alzheimer’s disease, there is no need for further
exploratory studies. Evaluation of confounding from electric shock is
essential in studies of ALS.

1. J. Michaelis et al., “Combined Risk Estimates for Two German Population-
Based Case-Control Studies on Residential Magnetic Fields and Childhood
Acute Leukemia,” Epidemiology, 9, pp.92-94, 1998.

2. M. Methner and J. Bowman, Hazard Surveillance for Workplace Magnetic
Fields: I. Walk Around Sampling Method for Measuring Ambient Field Magni-
tude; II. Field Characteristics from Waveform Measurements, Cincinnati: Na-
tional Institute for Occupational Safety and Health, 108pp., March 1998.

3. A. Miller et al., “Leukemia Following Occupational Exposure to 60 Hz Elec-
tric and Magnetic Fields Among Ontario Electric Workers,” American Journal
of Epidemiology, 144, pp.150-160, 1996.

4. M. Feychting, U. Forssén and B. Floderus, “Residential and Occupational
Magnetic Field Exposure and Leukemia and Central Nervous System Tumors
in Adults,” Epidemiology, 8, pp.384-389, 1997.

5. D. Savitz et al., “Magnetic Field Exposure and Cardiovascular Disease Mor-
tality Among Electric Utility Workers,” American Journal of Epidemiology, to
be published January 15, 1999.

6. J. Sahl, M. Kelsh and S. Greenland, “Cohort and Nested Case-Control Stud-
ies of Hematopoietic Cancers and Brain Cancer Among Electric Utility Work-
ers,” Epidemiology, 4, pp.104-114, 1993.

7. G. Thériault et al., “Cancer Risks Associated with Occupational Exposure to
Magnetic Fields Among Electric Utility Workers in Ontario and Québec, Canada,
and France: 1970-1989,” American Journal of Epidemiology, 139, pp.550-572,
1994.

netic fields calculated from historical data on transmission line loads
and configurations.

Innovative designs in countries with larger populations, modeled
after the Nordic studies, could also be developed to include more highly
exposed subjects. Such designs could sample populations living in close
proximity to high voltage transmission lines, where homes can have
exposures as high as 3 or 4 µT (30-40 mG).  At least one such pilot
study is under way in the U.S., using a geographic information system
(GIS) to identify the relevant cohort.

Conducting More Sophisticated Analyses of Existing Data

Analyses using dose-response models (both linear and nonlinear)
for the analysis of measured exposure data may provide additional in-
sights.  They also may allow for comparisons across different exposure
metrics by looking at comparable regression slope estimates.

Pooling existing data into a single analysis will increase the num-
ber of highly exposed subjects and may allow for consideration of com-
plex dose-response models. There is one ongoing EU project that will
pool data from all Nordic countries, the U.K., Germany, the NCI–CCG
study and one of the Canadian studies.

Improving Exposure Assessment Methods

Childhood leukemia studies could also be improved by using area
monitors which measure exposures based on biological interaction
mechanisms. Such monitors would need to measure frequency ranges
adjacent to ELF (VLF and static magnetic fields), high frequency tran-
sients and the detailed characteristics that can be computed by wave-
form capture.2 In addition, exposure assessment methods to accurately
characterize electric field exposure need to be developed. With such
techniques, dose metrics based on biomechanism research can be mea-
sured with precision, enabling epidemiologic studies to test mechanis-
tic hypotheses directly.

Few studies have evaluated the effect of exposure from sources
other than power lines. With adequate estimates of ELF EMF expo-
sures from appliances, such studies could provide valuable informa-
tion.  The ideal childhood study would combine EMF exposures from
transmission lines, distribution lines, ground currents, and appliances,
but that ideal would require several breakthroughs in exposure assess-
ment methodology.

Adult Cancer

The exposure assessment methods have become more sophisticated
over time, but work-shift measurements have primarily been made for
electric utility workers, and only a few studies have made measurements
of occupational exposures in the general population. The majority of
measurements have been made for male workers, and there is a substan-
tial need for better characterization of the exposures for female workers.

New studies of leukemia or brain tumors must improve the expo-
sure assessment methods considerably to provide useful information,
and should be designed as population-based studies with considerable
efforts to keep nonparticipation rates low. One way to improve expo-
sure assessment would be to use personal monitors with the capabilities
(discussed above) to measure biologically relevant exposure metrics.
Job exposure matrices can also be improved by incorporating location
and source information along with job titles.3 In addition, residential
and occupational exposures should both be assessed when possible.4

To study residential exposures alone does not seem worthwhile for adult
cancers.

To date, few high-quality studies have examined cancers other than
leukemia and nervous system tumors. With other cancers, priority should
be given studies designed to test specific mechanistic hypotheses (e.g.,
a risk confined to estrogen-receptor-positive breast cancer,  an increased
risk for hormone dependent tumors, etc.). There are at least three ongo-
ing large case-control studies of ELF EMF exposure and female breast
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FROM THE FIELD

U.K. Meeting on Mechanisms and Consequences of 50/60 Hz EMFs

On September 24-25, the U.K.’s University of Bristol hosted a sym-
posium on Mechanisms and Consequences of Power Frequency Elec-
tromagnetic Field Exposures. The meeting was sponsored by the Insti-
tute of Physics and Engineering in Medicine and the Institution of Elec-
trical Engineers, with support from the university. The symposium pro-
gram and abstracts of the speakers’ papers are posted on the university’s
Web site: <www.bris.ac.uk/Depts/Medphys/meeting. html>. Drs. Alan
Preece and Joe Eavis of the university’s Department of Medical Phys-
ics and Bioengineering filed the following report. Preece can be con-
tacted at <a.w.preece@bristol.ac.uk>.

Possible mechanisms of interaction between EMFs and living sys-
tems were examined through reviews of behavioral effects and epi-
demiological studies, with special emphasis on breast cancer, child-
hood cancer and neurodegenerative diseases. Societal issues including
risk perception and legal action were also discussed, as were the poten-
tial economic and legal consequences to the electric utilities and the
insurance industry.

Speakers were asked to consider whether there are health conse-
quences from exposure to power frequency EMFs—and if so, what
are they and what are their implications? These questions were consid-
ered in the following context:

• The energy associated with these fields is too low to act as a
conventional carcinogen.
• Some epidemiological evidence points to an association.
• Few reproducible biological effects have been demonstrated.

Dr. Ted Litovitz of the Catholic University of America in Washing-
ton cited many examples from labs around the world indicating that
EMFs can cause cellular changes that can be either beneficial or detri-
mental. He explained that different cell lines could respond to applied
stimuli in different ways, thereby confounding attempts at replication.
Litovitz also noted that cells can adapt to an applied stimulus so that
their response may change with time.

Also addressing the question of reproducibility, Dr. Ross Adey of
the University of California, Riverside, argued that the convergence of
experimental data, and not necessarily exact duplication, should be the
key objective. Turning to work from his lab, Adey said that EMFs
interact by disrupting communication between adjacent healthy cells.
(Tumor cells show a similar lack of intercellular communication.) His
favored mechanism centers on the ability of EMFs to influence the life-
time of free radicals. This could explain the suspected EMF associa-
tion with ALS and Alzheimer’s—and possibly the proliferation of can-
cer cells—by disrupting apoptosis (programmed cell death).

Dr. Richard Luben, also of the University of California, Riverside,
agreed that there is little question that EMFs can cause cellular changes.
He pointed out that EMF effects on human breast cancer cells have
now been reproduced in four different labs, including his own. He
stressed, however, that biological effects cannot, at this stage, be linked
with carcinogenesis and that they are a long way from explaining the
epidemiological findings.

This view was seconded by Dr. Gary Boorman of the U.S. NIEHS,
who pointed to the mixed results from the EMF RAPID research pro-
gram. He noted that the bioeffects issue is still open, with mechanistic
studies neither proving nor disproving epidemiological associations.

On the other hand, Prof. Denis Henshaw of the University of Bristol
presented experimental results supporting his hypothesis that seeks to
explain the epidemiological results. He proposed four mechanisms where-
by power lines can interact with pollutant-laden airborne particles, lead-
ing to increased human doses, particularly for the skin and lungs.

Dr. Zenon Sienkiewicz of the U.K.’s National Radiological Protec-
tion Board reported that EMFs can cause specific and consistent changes

in the learning behavior of mice, rats and humans. These effects are re-
producible but not permanent. While there is no doubt that intense EMFs
can cause these effects, the key question is whether there are low-level
effects and, if so, whether they are small, transient and reversible.

Prof. Ray Cartwright of the U.K.’s University of Leeds reviewed
the EMF–childhood cancer epidemiological literature, as well as the
ongoing U.K. childhood cancer study, which is the largest to date. He
commented that the greatest statistical power would come from pool-
ing data from different studies. Next, Prof. Paul Elliott of the Oxford
(U.K.) Small Areas Statistics Unit reviewed residential studies of adult
cancers and power lines. He suggested that there is some evidence of
an increased risk of adult leukemia and non-Hodgkin’s lymphoma but
no statistically significant risk for brain cancer or for breast cancer. He
outlined a U.K. pilot study which found some evidence of an increased
risk of leukemia and brain tumors near high voltage overhead power
lines but that had a very low statistical power. Elliott is extending the
study to look at all lines above 132 kV.

Dr. Eugene Sobel of the University of Southern California in Los
Angeles discussed the epidemiological studies of breast cancer and
neurodegenerative diseases. Studies of Alzheimer’s and ALS consis-
tently show elevated associations for EMF exposures, although they
are often not statistically significant. Sobel has put forward the hypoth-
esis that EMFs can contribute to increased production of amyloid beta,
which in turn leads to the development of Alzheimer’s.

Dr. Brian Stollery, a psychologist at the University of Bristol, showed
how people’s attitudes have changed since World War II: Today, new
developments are viewed with suspicion. Atomic bombs, Chernobyl,
BSE (commonly known as mad cow disease) and genetically modified
food have fueled public anxiety, in large part because the risks are un-
certain and hard to explain and quantify. It may be that conceding a risk
and quantifying it may be the best way to quell anxiety. For example,
the public does not see radon as much of a health hazard.

The problems facing the insurance industry were outlined by Chris-
tian Brauner of the Swiss Reinsurance Co. in Zurich and Alastair Speare-
Cole of the Aon Group Ltd. in London. Brauner argued that EMFs are
a phantom risk, though one that can cause anxiety and provoke a suc-
cessful legal action. Speare-Cole considers possible EMF claims to be
a small risk, compared, for example, to the millennium bug. But Brauner
warned that they could cause large consequences for the industry as a
whole.

The legal issues were addressed by Alan Fisher of Dibb Lupton
Alsop and Martyn Day of Leigh, Day & Co., both in London. Fisher
believes that the legal system can handle technological problems such
as power lines and mobile phones using “the precautionary principle”
without changing the existing framework of the law. Day, on the other
hand, is concerned that individuals have to bear the costs of a product
found to be harmful after it has gone to market, and argues that indus-
try should be liable because it made the profit.

At the close of the meeting, the U.K.’s Dr. John Swanson of the
National Grid Co. and the Electricity Association emphasized that in-
dustry must balance what he called the phantom risk of EMFs with the
real risk of shock. The utilities are trying to keep power lines away
from existing homes but believe that local planning authorities should
not object on safety grounds if developers want to build new homes
under old lines—given the lack of a proven health risk. Recent surveys
have shown only a low level of public concern. The only groups to
benefit from legal challenges, Swanson argued, are lawyers.

Overall, the presentations supported the probable association be-
tween EMFs and childhood leukemia, but the mechanisms of interac-
tion are still far from clear. Biological changes have been established,
but there is no evidence that these are deleterious.
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Clippings from All Over

“MICROWAVE NEWS” FLASHBACK

magnetic fields can cause increases in fetal deaths in mice.

• In response to the EPA’s decision to close down its non-ionizing
radiation program, the agency’s Science Advisory Board tells EPA
Administrator Lee Thomas that “the agency must not totally aban-
don its work in the area.”

Years 5 Ago

• NIOSH plans to study a cluster of seven brain tumors among em-
ployees working in the newsroom of the St. Louis Post-Dispatch,
where magnetic fields as strong as 80 mG have been measured.

• Officials from several federal agencies decline to attend a CTIA-
sponsored symposium held to plan a wireless phone safety research
program after the FDA’s Dr. Elizabeth Jacobson questions whether
the CTIA program would be “objective or credible.”

•  Personnel at two U.S. Air Force bases, the Armstrong Lab in Tex-
as and the Phillips Lab in New Mexico, disagree on the health risks
of RF/MW radiation. Phillips’ Dr. Cletus Kanavy says that “some-
thing is drastically wrong” with Armstrong’s denial of nonthermal
biological effects.

Years 15 Ago

• Studies at Chicago’s IIT Research Institute show that voltages  in-
duced by nearby power lines can cause railway signaling systems
to malfunction, mistakenly displaying a green light in place of red.

• The U.S. is “quietly stepping up research on microwave beam
weapons,” writes AP reporter Barton Reppert. Such technology
would be used to disrupt electronic systems in enemy weapons and
defenses.

• In its new contract with Boston University, a clerical workers’
union becomes the first in the U.S. to have the right for pregnant
VDT operators to be assigned alternative work.

Years 10 Ago

• In pretrial discovery for a lawsuit filed by a former employee,
Robert Strom, Boeing releases an internal memo stating that “the
whole chemical balance within the body is disturbed” by electro-
magnetic pulse radiation.

• Sweden’s Dr. Hakon Frölen confirms his 1987 finding that pulsed

[S]iting new transmission and distribution lines is far from [a] simple
process...In fact, it’s nearly impossible. Just ask the utilities that have
been seeking permission for years to build new transmission wires—
nobody wants them nearby.

—William Brier, vice president for marketing and communication,
Edison Electric Institute, Washington, letter to the editor,

“Nobody Wants Those Ugly Electricity Wires,”
Wall Street Journal, p.A23, September 10, 1998

“Whether it is disguised as a plastic tree or not, it is going to be very tall,
an invasion on the visual environment. If I want to see a plastic tree, I’ll
take myself off to Legoland.”

—Ian Leiper, Beaconsfield, Buckinghamshire, U.K., on the plan of
telecommunications firm Orange to erect an 80-foot cellular tower

designed to resemble a Scots pine in his town, quoted in “Plastic Pine
Drives Residents up the Pole,” BBC Online (Internet), August 7, 1998

“It’s radiating us 24 hours a day. I cannot protect myself against this
radiation.”

—��Linda Evans, former star of television series Dynasty, on RF/MW
emissions from wireless telephone antennas near her home in Rainier,

WA, quoted by Joel Coffidis in “Linda Evans Leads Fight Against
Cellular Phone Tower,” the Olympian (WA), p.1, August 27, 1998

“If you’re trying to beat the government, don’t bother.”

—Robert Curtis, Occupational Safety and Health Administration
(OSHA), Salt Lake City, explaining that, due to understaffing, OSHA is
enforcing its rules on RF/MW radiation only in response to complaints,

quoted by Brad Smith in “Time Running Out for RF Compliance,”
Wireless Week, p.96, September 28, 1998

The melatonin hypothesis merits continued systematic investigation.

—Dr. Robert Hahn, Centers for Disease Control and Prevention,
Atlanta, editorial, “Does Blindness Protect Against Cancers?”

Epidemiology, 9, p.483, September 1998 (see pp.6-7)

One project, somewhat ominously dubbed “Soul Catcher,” seeks to
develop a computer that can be implanted in the brain to complement
human memory and computational skills. In addition, it would enable
the gathering of extrasensory information—in this case, data transmit-
ted by wireless networking.

—Rob Fixmer on research by British Telecommunications PLC,
 in “The Melding of Mind and Machine May Be the Next Phase of

Evolution,” New York Times, p.F6, August 11, 1998

If an astrophysicist can study the origin of the universe without apol-
ogy, should an epidemiologist have to apologize for work that is so
practical?

—Drs. Kenneth Rothman, Boston University School of Medicine,
Boston, Hans-Olov Adami, Karolinska Institute, Stockholm, Sweden,

and Dimitrios Trichopoulos, Harvard School of Public Health, Boston,
in “Should the Mission of Epidemiology Include the Eradication

 of Poverty?” Lancet, p.810, September 5, 1998

“We’ve demonstrated that you can transmit the biological effect by E-
mail between Chicago and Paris. With this approach, you could trans-
fer the activity of a drug by means of standard telecommunications
technology.”

—Dr. Jacques Benveniste, Digital Biology Laboratory, Clamart,
France, explaining the research for which the Annals of Improbable

Research gave him one of its 1998 “Ig Nobel” prizes, quoted by
Steve Nadis in “French Scientist Shrugs Off Winning His

Second Ig Nobel Prize,” Nature, p.535, October 8, 1998

“One is for mummy, two for daddy, three for grandma. That’s all the
kid has to know.”

—Joao Mendes Dias, director of product marketing, Telecel
Communicacoes Pessoais SA, Portugal (Airtouch Communications is its
majority owner), on Vitamina K, a wireless phone marketed to 8- to 15-
year-old children, quoted by Gautam Naik in “Prepaid Plans Open Up
Cellular Phone Market,” Wall Street Journal, p.B1, September 16, 1998
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CLASSIFIEDS

BRAIN TUMORS

Better Diagnosis Means More Case Reports...Between 1973
and 1994, there was a 35% rise in the reported incidence of child-
hood brain cancer in the U.S. But a team of NCI researchers in
Bethesda, MD, contends that this probably reflects improved
detection of tumors rather than an actual increase in the disease.
Writing in the September 2 issue of the Journal of the National
Cancer Institute (JNCI, 90, pp.1,269-1,276, 1998), Dr. Malcolm
Smith and coauthors report that a statistical analysis of NCI data
on malignant childhood brain cancer reveals that the rate of inci-
dence fits a “jump model” of change more closely than a “linear
model.” That is, the rate was relatively constant before rising
quickly in the mid-1980s, and then became steady again at a higher
value. The fact that the data are more consistent with the jump
model, the authors conclude, “supports the hypothesis that the
observed increase in incidence somehow resulted from changes
in detection and/or reporting.” An actual increase in brain can-
cer would have been more evenly spread over the 22 years, they
contend. The team expected to find the increase confined mostly
to 1984 and 1985 because magnetic resonance imaging (MRI)
came into wide use as a diagnostic tool at that time. MRI allows
the detection of brain tumors that go unnoticed by computerized
tomography (CT), which previously had been the most sensi-
tive diagnostic technique for brain cancers. Their hypothesis also
gains support, the authors write, from data showing that less
virulent gliomas in the brain stem and cerebrum account for most
of the overall rise in malignant brain cancer in children. These
tumors are those “for which MRI is most contributory, since
MRI is more sensitive” than CT in detecting them. In an accom-
panying editorial in the JNCI, Dr. William Black, a radiologist
at Dartmouth Medical School in Hanover, NH, writes that, “Al-
though a concomitant environmental cause of increased incidence
cannot be completely excluded, it is unlikely.” (See also MWN,
J/F91 and J/A91.)

Cluster Prompts Lawsuit Against Amoco...In August, four
former employees and surviving relatives of three others sued
Amoco Corp. in Cook County Circuit Court in Chicago. A clus-
ter of seven brain tumors at the company’s Naperville, IL, re-
search center led the plaintiffs to conclude that on-the-job expo-
sures caused the cancers. The seven employees had been involved
in similar chemical research projects and spent time in the same
three-building complex. Each developed the same type of tu-
mor—a glioma. The suit contends that their work at the center
exposed them to “defective, unsafe and/or unreasonably dan-
gerous chemicals,” according to the August 28 New York Times.
At Amoco’s request, the Times reported, researchers at the Uni-
versity of Alabama, Birmingham, and at Johns Hopkins Univer-
sity in Baltimore reviewed the medical records of the center’s
8,000 past and present employees, and found 19 cases of brain
cancer. The seven glioma cases among personnel working in a
limited area within the center represent a sevenfold excess over
the expected rate, Amoco’s chief epidemiologist told the Times.
Five of the seven men had worked in the same building, and
three of them were assigned to the same lab—now closed. In
1993, a survey by a team at Johns Hopkins found that petroleum
refinery workers were exposed to magnetic fields as high as 2
G, averaged over a shift (see MWN, J/F94).
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POSTDOCTORAL/CAREER DEVELOPMENT
FELLOWSHIP ON HEALTH EFFECTS OF NIR

The National Institute for Occupational Safety and Health
(NIOSH) is seeking a postdoctoral fellow to conduct re-
search on new methods for measuring worker exposures to
biologically important characteristics of electric and mag-
netic fields at radio frequencies and extremely low frequen-
cies. The fellowship is designed for a recent PhD with a
strong physics or engineering background who wants to start
a career in occupational health research. The 2-3 year fel-
lowship includes a stipend of at least $38,000, dependent on
qualifications. This position includes an option to take uni-
versity courses in health physics and industrial hygiene, as a
start for a career in occupational health. Qualifications in-
clude a PhD in physics, engineering, or industrial hygiene,
the ability to work well with a multidisciplinary research
team, and a strong background in EMF theory, computer
programming, and electronics. Deadline for applications is
January 15, 1999.

For more information on applications, interested candidates
should contact: Dr. Joseph Bowman, NIOSH, Mail Stop C-
27, 4676 Columbia Parkway, Cincinnati, OH 45226. Phone:
(513) 533-8143, E-mail: <jdb0@cdc.gov>.
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Reprints from the pages of Microwave News:

MELATONIN

Breast Cancer Among Flight Attendants...Since 1995, three
studies have pointed to an elevated breast cancer rate among
female flight attendants in Canada, Finland and the U.S. Scien-
tists have pointed to several factors as possible causes: ionizing
radiation, pesticides—and now a drop in the hormone melato-
nin. In 1995, Finnish researchers reported in the British Medical
Journal (BMJ, 311, pp.649-652, 1995) that flight attendants had
a risk of breast cancer almost twice as high as that in the general
population. The following year, the BMJ published a Danish study
that showed a similar increase (312, p.253, 1996). An elevated
rate of breast cancer has also been found among American flight
attendants, Dr. Daniel Wartenberg of the Environmental and Oc-
cupational Health Sciences Institute in Piscataway, NJ, reported
in a letter to the BMJ this June 20 (316, p.1902, 1998). Wartenberg
stated that this increased risk shows some association with ex-
posure to the pesticide DDT, which was routinely used in airline
cabins until the 1970s. Now Dr. Anthony Mawson of Carolinas
Health Care System in Charlotte, NC, has advanced another rea-
son as to why flight attendants may be at greater risk: lower mela-
tonin levels caused by chronic jet lag. “Jet lag disrupts the func-
tion of the pineal gland, which secretes melatonin in response to
darkness,” Mawson wrote in a research letter in the August 22
issue of the Lancet (352, p.626), adding that it takes several days
in a new time zone to recover fully. “Breast cancer is associated
with decreased melatonin production,” he noted, and the hor-
mone has been shown to inhibit the growth of human breast can-

CONFERENCE PROCEEDINGS

EMFs and Molecular Oncology...The July 1998 issue of
Electro- and Magnetobiology (Vol.17, No.2) includes a selec-
tion of papers from the International Life Sciences Conference
’97 and the 2nd Slovenian-Croatian Meeting on Molecular On-
cology Today, held jointly in Slovenia last October. The annual
life sciences conference emphasizes an interdisciplinary ap-
proach, according to Dr. Gregor Sersa of the Institute of Oncol-
ogy in Ljubljana, Slovenia, who headed the organizing commit-
tee. The theme for 1997 was the biophysics and biology of tu-
mors and, in an introduction, Sersa writes that EMF bioeffects
were a major topic. For instance, one paper addresses the use of
electric fields to make tumor cell membranes more permeable
to certain molecules; another describes how application of low-
level direct current can increase the effectiveness of anticancer
treatments. For ordering information, contact: Marcel Dekker
Inc., (212) 696-9000; Fax: (212) 685-4540.

MEETINGS

RF/MW Dosimetry...A NATO Advanced Research Workshop
on Radiofrequency Radiation Dosimetry: Its Relationship to
the Biological Effects of Electromagnetic Fields was held in
Gozd Martuljek, Slovenia, October 12-16. One of the objec-
tives of the meeting was to help revise the RF Radiation Dosim-
etry Handbook. For more information, contact: Jon Klauenberg
at Brooks AFB, TX, at Fax: (210) 536-3977, or E-mail: <b.jon.
klauenberg@aloer.brooks.af.mil> or Damijan Miklavcic at the
University of Ljubljana by Fax: (386+61) 1264658, or E-mail:
<damijan@svarun.fe.uni-lj.si>.
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◆ A major epidemiological study of EMFs and childhood leu-
kemias, led by Mary McBride of the British Columbia Cancer
Agency in Vancouver, has been submitted for publication. No
word yet on when it will appear in print.

◆ Dr. Murray Finkelstein of the Ontario Ministry of Labor in
Toronto reports that the U.S. National Institutes of Health have
turned down his request for a grant to investigate melanoma and
testicular cancer among highway patrolmen (see MWN, J/A98).

◆ In his weekly Internet column (October 2), Dr. Robert Park of
the American Physical Society (APS) in Washington writes that
the APS Executive Board has voted to stand by its 1995 conclu-
sion that an EMF–cancer link is not “scientifically substanti-
ated” (see MWN, M/J95). Subsequent research has “uncovered
no evidence” of EMF health effects, the board contends.

◆ In the October issue of Health Physics, ICNIRP’s Rüdiger
Matthes answers questions about the commission’s new EMF
and RF/MW exposure limits (see MWN, J/A98). The issue also
includes two comments on the limits from the Netherlands.

◆ Following postponements by both sides, the citizens and la-
bor groups challenging the FCC’s limits for RF/MW exposures
will probably meet the FCC in the federal appeals court in New

York City the week of December 14 (see p.8 and MWN, N/D97
and J/A98).

◆ The Iridium satellite phone system’s “agreement in principle”
with European radio astronomers (see MWN, J/A98) has run into
problems. There is still no deal on time-sharing after 1999. The
concessions made by U.S. astronomers “are unacceptable to us,”
a Dutch astronomer told Science (October 2). “We are not will-
ing to give up daytime observations,” he added.

◆ Those who want to keep up with U.S. and international stan-
dards are advised that the American National Standards Institute
in New York City now has an online version of its biweekly up-
date, ANSI Standards Action. It can be found at: <www.ansi.org>.

As We Go to Press

◆ ◆ ◆ On October 14, Melissa Bullock withdrew her lawsuit
against Northeast Utilities, which had been filed in December
1991 in the Connecticut Superior Court in New Haven (see MWN,
J/F 92). Bullock had developed a brain tumor, which she claimed
was caused by EMFs from power lines and a nearby substation
in Guilford, CT. The trial was scheduled to begin in January.
More on this in our next issue. ◆ ◆ ◆

Keeping Current: Follow-Up on the News

PEOPLE

Dr. Indira Nair has been appointed vice provost for education
at Carnegie Mellon University in Pittsburgh....Dr. Mary Eliza-
beth Jacobs is now “on detail” as the deputy director of the Of-
fice of Blood Research and Review at the FDA’s Center for Biolog-
ics Evaluation and Research. She was formerly the director of
the Division of Life Sciences at the FDA’s Center for Devices
and Radiological Health....EPRI has given Dr. Paul Zweiacker
of the Dallas electric utility TU Services its Technology Trans-
fer Award for 15 years of “encouragement and support” of EPRI
EMF research. The institute calls him an “EMF Research Cham-
pion.” Zweiacker is also a member of the National EMF Advi-
sory Committee....Dr. Jerome Beers has begun a research fel-
lowship in functional MRI at the Massachusetts General Hospi-
tal NMR Center in Boston....President Clinton has named Dr.
David Michaels of the City University of New York Medical
School to serve as the assistant secretary of energy for environ-
ment, safety and health.

cer cells. Mawson concluded with three predictions that follow
from this hypothesis and that can be readily tested: Female flight
attendants should have lower melatonin levels than controls,
breast cancer risks should go up with length of employment and
melatonin levels should go down. Dr. John Toy of Britain’s Can-
cer Research Campaign expressed interest in this hypothesis in
an interview with The Independent (August 21), a U.K. newspa-
per, but warned that women should not respond by running out
to buy melatonin. “Melatonin is not harmless and can have seri-
ous side effects,” Toy emphasized, “including low blood pres-
sure, nightmares and sleep disorders” (see also MWN, M/A96,
M/J96 and J/F98).
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Unfinished Business: EMF Research Must Continue
Does EMF exposure increase your risk of cancer? Most epi-

demiological studies say yes—but the increase is not large, com-
pared to smoking cigarettes.

But some epidemiologists say that EMF studies are like com-
paring two-pack-a-day smokers to those with a three-pack-a-
day habit. The problem is that EMFs are so ubiquitous in indus-
trialized societies that unexposed controls are impossible to find.

Dr. Samuel Milham decided to look into this analogy, and
went back to the data in Sir Richard Doll’s classic paper on to-
bacco. What he found is startling (see p.12). Compared to non-
smokers, heavy smokers were 24 times more likely to get lung
cancer. But compared to light smokers, their risk was only three-
and-a-half times higher. Compared to moderate smokers, heavy
smokers’ odds were only twice as bad.

Of course, the fact that this is true for tobacco doesn’t prove
a thing about EMFs. It’s only an analogy. To see if it holds up,
we have to look a little deeper.

First, it is striking that we still know so little about who is ex-
posed to what. Milham did the first EMF occupational study over
15 years ago (see MWN, J/A82). Yet only recently did we rec-
ognize that sewing machine operators have higher EMF expo-
sures than do electric utility workers (see MWN, S/O95).

Sources of EMFs turn up in surprising places. For example,
Swedish researchers reported last year that steel-belted radial
tires can expose automobile passengers to EMFs as high as 50
mG. Thus, an office worker with a long commute might have
more exposure than a utility worker. A suburban kid who gets
shuttled around in his parents’ car might have more exposure
than a child living within sight of a power line. Who is the ex-
posed individual, and who is the control?

And the problem is not just the many sources of EMF expo-
sures, but also whether they will be accurately measured. One
reason the EMFs from tires went unnoticed for so long is that
they tend to be at frequencies below 40 Hz, and are filtered out
by most 50/60 Hz meters. This has been demonstrated by Mil-
ham, a consultant in Olympia, WA (see MWN, M/A98).

Incomplete measurement of EMFs can blur estimates of risk
in many ways. At the beginning of the EMF health debate, the
focus was on exposure to electric fields. Magnetic fields soon
moved into the limelight, pushing electric fields into the back-
ground. But two years ago, Dr. Anthony Miller of Canada’s Uni-
versity of Toronto found that the highest risk for leukemia came
when both electric and magnetic fields were taken into account
(see MWN, J/A96).

Looking at either exposure separately tells less than half the
story, Miller found. Utility workers with high magnetic field ex-
posure had a leukemia risk one-and-a-half times greater than
expected. But those with high exposure to magnetic and electric
fields had an 11-fold increase in risk.

An even larger risk was observed by Dr. Gilles Thériault of
McGill University in Montreal in his study of workers at Hydro-
Québec (HQ) (see MWN, N/D94). Lung cancer risk was 17 times
higher than expected for workers most exposed to high frequency
transients.

These results from Miller and Thériault have two things in
common. One is that people with the highest exposures to spe-
cific types of EMFs can have much higher cancer risks. If most
EMF studies are like comparing light smokers to heavy smok-
ers, the work by Miller and Thériault may be like studying people
who chain-smoke Camels. Investigating highly exposed work-
ers should be a top priority.

Second, both findings have been more or less ignored. De-
spite double-digit risks, they are rarely mentioned in the EMF
debate. It is astonishing that they have prompted little or no fol-
low-up—in fact, HQ cut off Thériault’s access to the study’s
data (see MWN, N/D94).

Too many people have uncritically accepted the idea that if
there is a risk from EMFs, it must be small. This unproven as-
sumption is used as an argument to slash research funding. And
as we report on p.1, this has now become official U.S. policy.
The DOE’s EMF research program has folded, and there is no
more government funding for EMF health research.

But there are both moral and pragmatic reasons why EMF
research must continue.

To point out that it is impossible to be unexposed to EMFs in
modern society is not a complaint against electricity. We are not
Luddites, calling for a return to the past. Electric power has be-
come so widespread precisely because of its tremendous social
benefits. But the result is that EMF exposure is no longer a mat-
ter of individual choice. Whether or not you use an electric hair
dryer, you will be exposed to EMFs—possibly from sources of
which you are completely unaware. A society that has made elec-
tric power such an intimate part of daily life has a responsibility
to see that it is used safely.

The practical reasons for research on EMFs are even stron-
ger. Many possible health risks are relatively unexplored. This is
true for heart disease, Alzheimer’s and breast cancer—all dis-
eases that are extremely common. If any one of these proves to
be a genuine hazard, even a small risk would carry a tremendous
social cost. EMFs are too ubiquitous to ignore.

We are just beginning to understand how EMFs can affect
our health, but too many people are in a hurry to come to a con-
clusion. It is shortsighted, to say the least, for a country with a $6
trillion economy to think it cannot spare even a few million dol-
lars to investigate the safety of something so pervasive—and es-
sential—as electric power.
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U.K. Parliamentary Panel Seeks
Stricter RF Limits, More Research
The Select Committee on Science and Technology of the U.K. Parliament

has recommended adoption of much stricter radiation limits. The committee
concluded that there is no evidence of a health hazard from mobile phones or
from towers but called for increased research on possible health effects.

In a report released by the House of Commons on September 22, the com-
mittee asked the National Radiological Protection Board (NRPB) to follow
the exposure guidelines set by the International Commission on Non-Ionizing
Radiation Protection (ICNIRP). To do so would entail an 80% reduction in
current U.K. limits for the specific absorption rates (SARs) associated with
mobile phones.

The U.K. SAR limit, 10 W/Kg, is the most lenient in the world. Even if
brought into line with ICNIRP’s 2 W/Kg standard, it would still be looser than
the U.S. limit of 1.6 W/Kg. The U.K. radiofrequency and microwave (RF/
MW) exposure standards are, in general, among the least stringent—and most
complex—anywhere (see MWN, J/A89 and J/F94).

The NRPB maintains that its RF/MW exposure standards are already strict
enough to protect human health, and that no change is needed. Dr. Michael
Clark, an NRPB spokesperson, said that Parliament’s call for tighter limits
was based on “broadly political rather than scientific considerations.”

The science and technology committee described the proposed adoption of
the ICNIRP limits as “a precautionary measure,” and stated that the scientific

EMF Epidemiology Studies:
Moving Towards a Clearer Picture

Studies of electromagnetic fields (EMFs) and cancer may seem to
be a mess of conflicting evidence. Some residential studies link cancer
to measured magnetic fields, some to wire codes, others to neither one.
Some occupational studies report an increase in one type of cancer, some
in another.

But two new analyses point to a more consistent picture.
Data from ten studies of EMFs and childhood leukemia indicate

that the association with measured magnetic fields is “remarkably con-
sistent across studies,” according to Dr. Sander Greenland of the Uni-
versity of California, Los Angeles (see p.3).

And an EPRI analysis has found that, when examined together, sev-
eral large occupational studies “suggest a small increase in risk of both
brain cancer and leukemia.” The analysis concluded that, “What previ-
ously seemed to be important differences in results across studies...may
well have resulted from chance fluctuation” (see p.3).
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EMF NEWS
« Power Line Talk »

In a recent keynote address on the biological effects of power
line EMFs, Dr. Russel Reiter spoke eloquently about the state
of the science, but, when pressed to offer policy judgments, he
fell silent. Overall, the evidence for health impacts is “not com-
pelling,” he said. “There are clearly no definitive answers.”
Speaking at the General Assembly of the International Union of
Radio Science (URSI) in Toronto in mid-August, Reiter pointed
to the “inability to reproduce effects” as the central stumbling
block. He cited an example from his own lab at the University of
Texas Health Science Center in San Antonio: “We got more dra-
matic effects when we used ‘dirty fields,’ but when I got a new
computer-controlled exposure system from EPRI, it was harder
to see effects.” The problem may lie in the uncertainty over the
most appropriate exposure metric, Reiter allowed. “The bottom
line is that sometimes we don’t know what we are doing.” At the
end of the talk, he was asked a series of questions often posed by
a concerned public—for example, “Would you use an electric
blanket?” Reiter declined to give his opinion. Dr. Ross Adey of
the University of California, Riverside, followed by asking him
to comment on the overlay of politics on the science, specifi-
cally as to the NIEHS Working Group’s designation of EMFs
as possible human carcinogens (see MWN, J/A98). Again, no
response. Then, Dr. Yahya Rahmat-Samii of the University of
California, Los Angeles, posed a question that he said he is asked
all the time: “Would you buy a house next to a power line?”
Reiter responded that there are two distinct issues: possible health
impacts and economic losses depending on public perceptions
of the health risks. “In fact,” Reiter continued, “I got a call on
this exact question just a few days ago.” What did Reiter tell his
caller? “I don’t remember,” he said in a voice that could barely
be heard.

««  »»
It’s payback time. That’s what the National Institutes of Health
(NIH) told the Lawrence Berkeley Laboratory (LBL) in the
wake of the government’s misconduct finding against Dr. Rob-
ert Liburdy, formerly with LBL (see MWN, J/A99). In an Au-
gust 3 letter to the lab, the NIH’s National Cancer Institute
(NCI) demanded repayment of an $804,321 grant to Liburdy.
Just five days earlier, NIH Director Dr. Harold Varmus had
received a letter from Rep. Tom Bliley (R-VA), chair of a House
committee that oversees the NIH, demanding to know whether
the agency was “making any efforts to recover the taxpayers’
money for the NIH grants that supported the falsified studies.”
Though Liburdy was not required to retract most of the data or
any of the conclusions in the two published papers at issue, the
NCI is seeking repayment of the entire research grant. The Au-
gust 3 letter states that the government “considers the re-
search...to be tainted, voiding any possible utility, as the fabri-
cated and falsified data were central to the research.” Rep. Bliley’s
letter cited press reports that Liburdy had received $3.3 million
in federal grants, but NIH’s Varmus wrote back that most of
these grants funded research that was unrelated to the miscon-
duct charge. LBL spokesperson Ron Kolb told Microwave News
that the lab is appealing the repayment demand. Kolb said that

“EMF Health & Safety Digest”
To Close Down

In yet another sign of the electric utility industry’s de-
creasing concern over the EMF issue, Robert Banks has an-
nounced that he will close down his consulting company
and stop publishing the EMF Health & Safety Digest at the
end of the year.

The newsletter is part of the EMF Information Project
run by Robert S. Banks Associates Inc. in Minneapolis, with
support from EPRI, the Edison Electric Institute (EEI) and
the American Public Power Association, among others.
Banks also organized EMF science seminars for EPRI, at
first annually and then every other year. The seminar sched-
uled for last March was canceled on short notice (see MWN,
M/A99).

The Digest is the last of the electric utilities’ newsletters
on EMFs, which once included EEI’s EMF News and Cen-
tral Maine Power’s EMF Keeptrack and Between the Lines
(see MWN, S/O97).

LBL has already returned the $361,566 portion of the grant that
had not been used. He argued that to require repayment of money
already spent would unfairly penalize LBL. But even paying back
the entire grant may not be enough to make Bliley happy: His
letter suggests he may want to see Liburdy put in jail. “Did the
Office of Research Integrity [ORI] make any attempt to refer
this matter for criminal prosecution?” the congressman asked.
Varmus answered that ORI has been advised by the Office of In-
spector General (OIG) that “it is considering initiating an in-
vestigation into this matter,” after which the OIG could make “a
referral to the Department of Justice for possible criminal or civil
action.”

««  »»
A Colorado appeals court has reinstated a lawsuit that seeks dam-
ages for “trespass” on private property by power line EMFs.
The three-judge panel held that a jury must consider Mark and
Erica Van Wyk’s claim that “the noise and electromagnetic ra-
diation emanating from the power line unreasonably interfere
with their quiet use and enjoyment of their property.” Last year a
New York court dismissed a trespass claim in an EMF case on
the grounds that the fields “are incapable of being perceived by
the senses and, thus, are not...a ‘physical’ invasion” (see MWN,
J/F98). In the Van Wyk lawsuit against Public Service Co. of
Colorado, the utility asserted that neither EMFs nor noise from
the upgraded line constitute “the type of physical invasion that
is required to sustain a claim for trespass.” But that argument
was rejected by the Colorado Court of Appeals in Denver in its
June 24 decision. The Van Wyks’ suit targets a power line that
was upgraded from 115 kV to 230 kV in 1997. The appeals court
ordered a trial on their claims that the upgraded line produces
loud noises and that “the EMF created by the power line en-
croaches upon the property owners’ land.”
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“Consistent” Picture on
EMFs and Childhood Leukemia

An analysis of research on EMFs and childhood leukemia
has found that the link to measured magnetic fields is “remark-
ably consistent across studies,” according to Dr. Sander Green-
land of the University of California, Los Angeles.

Greenland told the annual meeting of the Society for Epide-
miological Research (SER) this June in Baltimore that pooled
data from ten studies showed no elevated risk of leukemia for
children exposed to less than 2 mG—but above that amount,
the risk ratio “rose steadily.”

In a surprise to many, including himself, Greenland found
much wider variation in the results of studies based on wire codes.
“This was just the opposite of what I’d been led to expect,” Green-
land said in an interview. (Wire codes categorize power lines as
low- or high-current, based on appearance and proximity.)

The pooled analysis found a higher risk of leukemia for chil-
dren with higher exposures. Children exposed to 6 mG or more
had an 80% greater risk, a statistically significant increase (95%
confidence interval=1.1-2.9). But Greenland cautioned against
taking one significant finding as definitive: “In all these studies,
there’s a relative handful of subjects with exposures of 5 mG and
above.” He stressed that, “This study doesn’t establish an effect.”

“I view the Greenland analysis as quite persuasive in docu-
menting the inconsistency of wire code studies and the consis-
tency of evidence pointing to magnetic fields,” Dr. David Savitz,
president-elect of the SER, told Microwave News. “There is tre-
mendous imprecision in the interesting part of the dose-response
curve, where exposures are highest,” noted Savitz, who is at the
University of North Carolina, Chapel Hill. “Nonetheless, I think
this presents the most strongly positive integrated evidence on
magnetic fields and cancer that I’ve seen.”

Greenland’s analysis used data from 13 studies, ten of which
measured magnetic field levels while six of the 13 used wire
codes. “The results from studies using wire codes weren’t really
very consistent with each other,” Greenland said. “They range
from somewhere around nothing to something pretty positive.”

The pooled analysis has been submitted for publication, said
Greenland, who collaborated on the study with Drs. Asher Shep-
pard, Michael Kelsh and William Kaune.

Sheppard told Microwave News, “Our analysis turns topsy-
turvy the idea that there is a ‘wire code paradox’.” Though not
conclusive, Sheppard noted, measured-field results showed “a
consistent pattern” of higher odds ratios for subjects with the
highest exposures. A consultant based in Redlands, CA, Sheppard
presented results of the analysis at the June meeting of the
Bioelectromagnetics Society in Long Beach, CA.

Dr. Daniel Wartenberg said that these findings are similar to
those of his 1998 meta-analysis of 15 childhood leukemia stud-
ies (see MWN, J/F99). “Results for the studies with calculated

Utility Worker Studies Do Not
Conflict, States EPRI Analysis

A joint analysis of three large studies of utility workers and
EMFs has found that their results are much more consistent than
originally thought. Dr. Leeka Kheifets of EPRI in Palo Alto, CA,
found that, “Overall, the studies suggest a small increase in risk
of both brain cancer and leukemia.”

Kheifets and colleagues examined data from the largest and
most reliable studies of electric utility workers, which some had
seen as being at odds. For example, one reported an increase in
the risk of leukemia, but not brain cancer, while another found
the reverse. But Kheifets concluded that, “Apparent inconsis-
tencies in the findings of these studies can be explained by sta-
tistical variation.”

Dr. David Savitz of the University of North Carolina, Chapel
Hill told Microwave News that the balance of evidence on occu-
pational EMF exposure “points more neatly, now, to a small in-
crease in both cancers associated with increasing estimated mag-
netic field exposure.” Savitz led one of the three utility worker
studies in the combined analysis (see MWN, J/F95).

The other two were Dr. Jack Sahl’s study of workers at South-
ern California Edison (see MWN, M/A93 and J/A93) and the
Canadian-French study of workers at Hydro Québec, Ontario
Hydro and Electricité de France, led by Dr. Gilles Thériault (see
MWN, M/A94). Sahl, Savitz and Thériault are all coauthors of
the Kheifets paper, published in the August issue of Occupa-
tional and Environmental Medicine (56, pp.567-574).

“What previously seemed to be important differences in re-
sults across studies...may well have resulted from chance fluc-
tuation,” the researchers wrote. They concluded that, “All studies
are compatible with a weak association between magnetic fields
and both brain cancer and leukemia,” and that this joint analysis
“at least slightly strengthened the case for an association.”

This is consistent with two meta-analyses of occupational
studies led by Kheifets, one on brain cancer and one on leuke-
mia (see MWN, J/F96 and N/D97). These studies, which were
not confined to utility workers, found statistically significant in-
creases in both diseases.

The pooled data from the utility worker studies point to a
12% increase in brain cancer risk, and a 9% increase in leuke-
mia, per 10 µT-years. (A µT-year is a measure of cumulative
exposure. A worker exposed to a 2 µT field for a five-year pe-
riod, or one exposed to a 0.5 µT field for a twenty-year period,
would each have 10 µT-years—or 100 mG-years—of exposure.)

“I was struck by the overall consistency in the results,” said
Sahl, a consultant in Upland, CA. “When you sit down and take
a more thoughtful look at them, we find that the studies are re-
ally quite similar.” But Sahl was reluctant to draw any general
conclusions about occupational EMF exposure, noting that,
“Other work environments—smelting plants, for instance—are
much more complex, in terms of types of EMF exposure and
potential confounders.”

Thériault emphasized that, “It’s always quite difficult to com-
pare different studies.” But, he added, “I find it quite fascinating
that when you look at the things that you can compare, they are

in fact quite compatible.”
Kheifets did not respond to requests for comment. EPRI had

called for some sort of joint analysis of the utility worker studies
soon after the Savitz study was published (see MWN, J/F95).
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and measured magnetic fields are more consistent than for those
with wire codes,” said Wartenberg, of the Environmental and Oc-
cupational Health Sciences Institute in Piscataway, NJ. “Wire
codes might not be equally applicable in different regions.”

Another meta-analysis of childhood leukemia studies, funded
by the European Community, is being conducted by Drs. Anders
Ahlbom and Maria Feychting of the Karolinska Institute in
Stockholm. Results are expected next year (see MWN, M/J99).

A recent childhood leukemia study by Dr. Lois Green of the
University of Toronto in Canada pointed in the same direction
as Greenland’s combined analysis, finding a link to measured
EMFs but not to wire codes (see MWN, J/A99). Another Cana-
dian study, by Dr. Mary McBride of the British Columbia Can-
cer Agency in Vancouver, did not find a link to either one (see
MWN, M/J99). Greenland said that his analysis did not include
the McBride or Green studies, but that their published data did

not suggest that either would have had a dramatic effect on his
results. Data from Dr. Martha Linet’s study for the National Can-
cer Institute was included, and Greenland said that this “fit right
in with all the rest” (see MWN, J/A97).

Greenland said that progress towards more conclusive an-
swers will require studies that include more people with high
exposures. He expressed hope that a study now under way in
Japan might “break the logjam” (see MWN, M/J99). He noted
that in some of the more densely populated Asian cities, “you
have a lot more dwellings near high-tension lines.”

“It’s a rather frustrating situation, to have had about 12,000
subjects in all these studies and still not have gotten an unam-
biguous answer,” said Greenland. Still, he added, “Considering
all the ambiguities and uncertainties that always come up in the
course of an epidemiological study, it’s really rather remarkable
how consistent the magnetic field studies are with one another.”

Löscher Again Finds EMFs
Can Promote Breast Cancer

Germany’s Dr. Wolfgang Löscher continues to find experi-
mental evidence that EMFs can promote breast cancer.

Löscher’s latest results were published in the August 1 issue
of Cancer Research (59, pp.3,627-3,633), arguably the most pres-
tigious cancer journal in the world. “The referees were very en-
thusiastic,” Löscher told Microwave News. He is at the School of
Veterinary Medicine in Hannover. (See also MWN, J/A93, S/O94,
J/F95 and J/A95.)

Paradoxically, the new results appeared at about the same
time that the failed attempts to repeat his work were published
by an American team in another high-quality journal, Carcino-
genesis (20, pp.899-904, May, and 20, pp.1,615-1,620, August).
(See also MWN, M/A98 and M/J98.)

Löscher’s new findings “are the strongest yet,” Dr. Larry An-
derson told Microwave News. Anderson was in charge of three
EMF–breast cancer studies at the Battelle Pacific Northwest Labs
in Richland, WA, which did not find a promotional effect.

Löscher and Dr. Susanne Thun-Battersby, together with
Löscher’s longtime collaborator, Dr. Meike Mevissen, now at
the University of Bern in Switzerland, exposed 99 female rats to
a 1 G, 50 Hz magnetic field for one week, before giving each rat
a 10 mg dose of the chemical carcinogen DMBA. The magnetic
field exposure then continued for 26 weeks, after which the ani-
mals were killed and examined for tumors. A second set of 99
DMBA-initiated rats served as controls. The German team did
not know which animals were exposed to the EMFs.

The 50 Hz magnetic field enhanced the growth and develop-
ment of the breast tumors. The largest difference came 13 weeks
after DMBA administration, when the exposed rats had close to
twice as many tumors as the controls. By the end of the experi-
ment, the controls had closed some of the gap. Nevertheless,
there were still more rats with breast tumors among those ex-
posed to the magnetic fields—64.7% vs. 50.5%, a statistically
significant difference. The tumors were histologically confirmed
at the end of the experiment, which fact, Anderson noted, “speaks

to criticisms of earlier experiments.”
When asked by Microwave News about the divergence be-

tween his and the American results, Löscher replied, “Both studies
are correct; the explanation must be in the genetic variations.”
Indeed, Anderson does not claim that his experiments should
carry greater weight than Löscher’s. “We believe our results and
we have no reason to disbelieve Löscher’s results,” he said.

While Anderson would like to repeat his experiment, Löscher
does not want to. “It makes no sense to do it again,” Löscher said.

In the Cancer Research paper, Löscher’s team explains the
differences between its experiments and Battelle’s:

[A]lthough the studies were conducted in an attempt to replicate
our previous MF [magnetic field] studies in the DMBA model,
there were various differences from our experiments, including
another diet, shorter exposure per day (e.g., 500 hours less expo-
sure in 13 weeks), the use of different rooms for sham and MF
exposure, differences in the exposure systems and the use of a
subline of [Sprague-Dawley] rats with markedly higher suscepti-
bility to DMBA than our rats. Because of this higher sensitivity to
DMBA, two of the three DMBA protocols used in the United States
study resulted in almost 100% tumor incidence in sham controls,
which prevented obtaining any additional effect by MF exposure.
Thus, because of these various differences, these experiments can-
not be considered as replicate studies of our experiments.

Löscher reports a new and “interesting” finding in his new
experiment: EMFs did not promote tumors equally across the
six mammary complexes.

Scientists at the National Institute of Environmental Health
Sciences (NIEHS), which sponsored the Battelle studies under
the EMF RAPID program, have been dismissive of the work of
Löscher’s team. Relations between them have become strained
(see MWN, N/D98).

In its June report to Congress on the EMF RAPID program,
the institute concluded that, based on the Battelle studies, there
is “strong evidence” that EMFs do not promote breast cancer.

Neither NIEHS’ Dr. Gary Boorman nor Dr. Christopher Por-
tier would comment on the new Löscher results. Boorman helped
design the Battelle study, and Portier was the principal author of
the NIEHS RAPID report to Congress.

EMF NEWS
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HIGHLIGHTS
Replication Attempt Finds No Support for Lai-Singh Work;

Debate Continues Over DNA Damage from Microwaves
In a study that is almost complete, researchers in Dr. Joseph

Roti Roti’s lab at Washington University in St. Louis have found
no evidence of DNA damage from microwave exposure. They
are attempting an exact replication of work by Drs. Henry Lai
and N.P. Singh that observed single- and double-strand DNA
breaks in the brains of rats.

Dr. Isabelle Lagroye presented preliminary findings from the
ongoing study at the annual meeting of the Bioelectromagnetics
Society (BEMS) in Long Beach, CA, in June. In the study, live
rats were exposed to pulsed 2450 MHz microwaves for two hours,
and examined for DNA damage four hours later. With most of
the work complete, no DNA damage has yet been detected.

Roti Roti’s team had conducted several previous follow-up
studies on the Lai-Singh work, none of which found any micro-
wave effect (see MWN, J/F98, M/J98 and S/O98). These were
criticized, however, for not being exact replications. Some ob-
servers, especially those in the wireless industry, believe that
Roti Roti’s current effort will be the final proof needed to put
this highly contested matter to rest. But enough disagreements
persist that a quick resolution seems unlikely.

Arguments over the contradictory findings have focused on
how the two labs measured DNA damage. While both Roti Roti
and Lai-Singh used a method known as the “comet assay” (named
for the comet-like pattern made by DNA fragments), each lab
chose a different version of the technique. Rather than using the
procedure developed by Singh and used in the Lai-Singh ex-
periments, Roti Roti decided to use a version developed by Dr.
Peggy Olive of the British Columbia Cancer Research Centre in
Vancouver.

Roti Roti’s choice made things more complicated. The de-
bate over microwave effects was soon entangled in a dispute as
to whether Roti Roti was using Olive’s technique correctly, after
he reported an unprecedented level of sensitivity. Lai and Singh,
as well as other researchers, were skeptical that such sensitivity
was possible using Olive’s procedure, which led them to ques-
tion the validity of Roti Roti’s results with microwaves at cellu-
lar phone frequencies.

“Damage from ionizing radiation cannot be detected below
about 3-5 rads [3-5 cGy],” insisted Singh in an interview this
September. “And that is with healthy lymphocytes.” Cancer cells
and other cells grown in culture will show higher background
levels of DNA damage, Singh explained. “With fibroblasts, for
example, you can only detect damage down to 15-25 rads.”

In a 1997 paper in Radiation Research, Dr. Robert Malyapa
and Roti Roti reported detection of significant DNA damage
from as little as 0.6 rads, with both mouse fibroblasts and human
brain cancer cells.

In the past, Olive has expressed doubt that it is possible to
get sensitivity much below exposures of about 5 rads, even un-
der the best conditions. She is said to have expressed skepticism
to other researchers about the sensitivity claimed in the Malyapa-
Roti Roti study. Olive did not respond to repeated requests for
comment from Microwave News.

Malyapa also declined to comment, referring all questions to
Roti Roti.

In an extensive interview, Roti Roti told Microwave News
that results in his lab were not qualitatively different from those
in Olive’s. “She’s gotten down to around 2.5 rads,” he said, in
work which she has not published. “So our sensitivity is not that
much higher.” But Roti Roti conceded that these numbers un-
derstate the difference, since the sensitivity reported in his lab
was in work with fibroblasts and cancer cells.

Lagroye, of Dr. Bernard Veyret’s group at the University of
Bordeaux in France, has been working in Roti Roti’s lab on the
current Lai-Singh replication study. Using the Olive assay, she
has observed DNA damage in mouse fibroblasts down to a 1 rad
exposure. “Because of time constraints, I did not attempt to go
below 1 [rad],” she told Microwave News.

Asked what is being done differently in Roti Roti’s lab to
produce a better sensitivity than Olive has achieved herself, Roti
Roti and Lagroye pointed to a number of possible improvements:
the computerized image analysis system used to measure the
spread of the comet tail, the mathematical method for calculat-
ing DNA fragments, slight differences in the way the DNA is
treated and the larger amount of data collected. “If each of these
gave a 1.5- to 2-fold increase in sensitivity, we could expect a
[net] 7.5- to 32-fold increase,” said Lagroye.

Lai, however, is unconvinced. “You have to be very lucky to
get such an improvement in every one of those steps,” he said in
an interview. “I cannot say that they cannot do it, but a lot of
people are skeptical.”

In fact, Singh’s method is considered by most researchers to
be more sensitive, and is more widely used. For example, a 1999
review article on the comet assay states that while the two ver-
sions are “similar in practice, the Singh method appears to be at
least one or two orders of magnitude more sensitive.”

Roti Roti questions this assessment. “That’s the conventional
wisdom,” he said. “But the data we’re getting so far suggest that
they may be comparable.”

Dr. Kim O’Neill of Brigham Young University (BYU) in
Provo, UT, said that the Singh version of the assay is somewhat
more sensitive. But, he added, it is “almost too sensitive—if you
play the wrong music in the lab, you can have problems.” O’Neill
himself uses the Olive method.

Dr. James McNamee of the Canadian government’s Radia-
tion Protection Bureau (RPB) in Ottawa uses the Singh version.
He agreed that with Singh’s assay, it is more difficult to get re-
producible results. “It’s easy to run the assay with the Singh meth-
od, but it’s tough to do it well,” he said. “The problem is getting
conditions standard enough from one experiment to another.”

Roti Roti has explained his initial decision to use the Olive
method in just these terms. “In terms of day-to-day response,
the Olive method seems more robust, in that it’s more reproduc-
ible,” he said in September. “We thought we’d get results more
quickly with the Olive method.” But in retrospect, Roti Roti said,
“I’m kind of agreeing with everybody’s criticism that we should
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have used the Singh assay to begin with.” The replication study
now under way employs both the Singh and Olive methods.

The use of the Singh method by Lagroye and Roti Roti has
not convinced Lai and Singh. “I doubt very much whether they’re
doing the Singh method right,” said Lai, “because of some dis-
crepancies in the figures presented at BEMS.”

Lai points to Roti Roti and Lagroye’s data on the use of the
enzyme proteinase K (PK), which is part of Singh’s procedure
but not Olive’s. PK dissolves protein–DNA cross-links that can
prevent the detection of DNA damage. At the BEMS meeting,
Lagroye reported that when the Singh method was used without
PK, DNA damage could not be detected after an exposure to
100 rads (1 Gy) of ionizing radiation. (With PK, she did observe
DNA damage after  a 100 rad exposure.)

“Something looks wrong with that graph,” said Lai. “One
hundred rads is not powerful enough to cause cross-linking, so
there should be no difference with or without PK.” Lai still thinks
microwaves can increase DNA damage. “In our lab,” he said,
“we are still getting the same results.”

What could account for the two labs’ conflicting findings?
Canada’s McNamee and other researchers doubt that the choice
of the Olive or the Singh technique is at the root of the matter. “I
consider the differences between the assays themselves to be
relatively minor,” he said. “Both should be able to detect dam-
age, if it’s there.” O’Neill, of BYU, agreed, saying, “They are
both good methods. For microwave analysis, either one should
give you a conclusive result.”

“Roti Roti, Lai and Singh are all good investigators,” Mc-
Namee told Microwave News. “If people are getting different
results, it could be due to many factors.”

“This issue has become very highly charged,” commented
McNamee. “What we need is for several different labs to get in-
volved and do their own work, and over time it’ll iron itself out.”

McNamee’s lab is starting its own in vitro study on the Lai-
Singh findings. He hopes to start exposures in the next few
months, and to have some results by mid-2000. “We’ll be able
to process a much larger number of samples at once than has
been the norm,” he said. His lab has written its own image-pro-
cessing program because of questions about how commercial
software may handle some parameters. “We want to be sure we
aren’t getting a computer-generated result,” McNamee explained.

Dr. Luc Verschaeve of VITO in Mol, Belgium, is also plan-
ning further studies on effects of microwaves on DNA. Last year,
at a workshop in Vienna (see MWN, N/D98), he presented an
overview of data from his studies to date, with results that he
described as “contradictory.” For example, human lymphocytes
exposed to the signal from a 954 MHz base station antenna
showed an increase in genetic damage, as measured both by clas-
sical chromosome tests and by the comet assay (see also MWN,
N/D96 and S/O97). No effect was seen, however, in studies with
microwave exposure in the lab in TEM cells.

Roti Roti said it might be possible for his lab to work directly
with Lai and Singh to find the reasons for their different results,
but he emphasized that his own group is “looking at the twilight
of our DNA damage funding” from Motorola. Lagroye’s study
had additional support from France Telecom.

Industry representatives are not calling for more research to

resolve the conflict between the Lai-Singh and Roti Roti labs.
Rather, they have cited Roti Roti’s results as reasons why the
Lai-Singh work need not be cause for concern.

This June, for example, Motorola’s Dr. Quirino Balzano told
the British Parliament that the Lai-Singh experiments are “a very
good example of an experimental procedure which has not been
validated, and has not been able to be replicated.”

Isabelle Lagroye et al., “Measurement of DNA Damage After Acute Exposure to
2450 MHz Microwaves in Rat Brain Cells by Two Alkaline Comet Methods,” Ab-
stract 1-1, 21st Annual Meeting of the Bioelectromagnetics Society, Long Beach,
CA, June 20-24, 1999.
Henry Lai and N.P. Singh, “Single- and Double-Strand DNA Breaks in Rat Brain
Cells After Acute Exposure to Radiofrequency Electromagnetic Radiation,” Inter-
national Journal of Radiation Biology, 69, pp.513-521, 1996; and “Melatonin and a
Spin-Trap Compound Block Radiofrequency Electromagnetic Radiation-Induced
DNA Strand Breaks in Rat Brain Cells,” Bioelectromagnetics, 18, pp.446-454, 1997.
Robert Malyapa et al., “Measurement of DNA Damage After Exposure to 2450 MHz
Electromagnetic Radiation,” Radiation Research, 148, pp.608-617, 1997; “Mea-
surement of DNA Damage After Exposure to Electromagnetic Radiation in the Cel-
lular Phone Communication Frequency Band (835.62 and 847.74 MHz),” ibid., 148,
pp.618-627, 1997; “Detection of DNA Damage by the Alkaline Comet Assay After
Exposure to Low-Dose Gamma Radiation,” ibid., 149, pp.396-400, 1998; and “DNA
Damage in Rat Brain Cells After In Vivo Exposure to 2450 MHz Electromagnetic
Radiation and Various Methods of Euthanasia,” ibid., 149, pp.637-645, 1998.
E. Rojas, M.C. Lopez and M. Valverde, “Single Cell Gel Electrophoresis Assay: Meth-
odology and Applications,” Journal of Chromatography B, 722, pp.225-254, 1999.
Luc Verschaeve and Annemarie Maes, “Mobile Phone Cytogenetics,” Proceedings
of International Workshop on Possible Biological and Health Effects of RF Electro-
magnetic Fields (Michael Kundi et al., eds.), pp.221-230, Vienna, Austria, July 1999.

HIGHLIGHTS

Australia Moves Towards
New RF/MW Health Standard
The Australian government is moving to develop a new

standard for public exposures to RF/MW radiation.
The new set of limits will be developed by an expert

group under the aegis of the Australian Radiation Protection
and Nuclear Safety Agency (ARPANSA). The members of
the group have yet to be chosen, according to Dr. Colin Roy,
who heads ARPANSA’s non-ionizing radiation division in
Yallambie. The Australian Radiation Lab was combined with
the Nuclear Safety Bureau in February to form ARPANSA.

The frequency-independent, or “flat,” 200 µW/cm2 stan-
dard that had been in place since 1985 lapsed earlier this
year. At that time, Standards Australia, a private group, could
not reach agreement on new, ICNIRP-based guidelines fa-
vored by many of its members.

The Australian Communications Authority (ACA) will
continue to enforce the flat limit until the new government
standard is ready, probably in late 2000 (see MWN, M/J99).

Meanwhile, the Australian Communications Industry
Forum has agreed to develop a code of practice for mobile
telephone base stations.

The government has come under fire for lack of public
participation in the new initiative. Lyn McLean of the Elec-
tromagnetic Radiation Alliance of Australia in Sutherland
told Microwave News that her group had expressed “strong
misgivings” about the standard-setting process. The ACA
stated that there had been “extensive consultation” with in-
terested parties and that all had accepted the government’s
plan.
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New Zealand Favors ICNIRP
Limits, Curbs on Local Control

New Zealand is moving to adopt the RF/MW radiation guide-
lines of the International Commission on Non-Ionizing Radia-
tion Protection (ICNIRP) as a national standard and may dis-
courage local authorities from setting stricter limits. New Zealand
is one of the few countries where local governments can set their
own limits.

In July, the Ministry of Health and the Ministry for the Envi-
ronment released for public comment a draft “guidance” to local
governments, which aims to “encourage a consistent approach”
to regulating sources of RF/MW radiation. The document rec-
ommends the “strict application” of the ICNIRP limits.

In April, Standards New Zealand, a private group, adopted
ICNIRP-based guidelines for RF/MW exposures to replace its
frequency-independent 200 µW/cm2  standard (see MWN, J/F90
and M/J99). The latest government proposal would advise local
authorities to adopt the Standards New Zealand guidelines and
forsake more restrictive rules, such as the city of Auckland’s
current 50 µW/cm2 limit (see MWN, N/D96).

“The concept of local control seems to have been lost,” said
Dr. Ivan Beale of the University of Auckland, who was a public
representative in the Standards New Zealand deliberations. Beale
told Microwave News that the change in policy was driven by
pressure from the telecommunications industry and by a recent
ruling of the country’s Environment Court. The ruling held that
a wireless carrier could not be required to reduce RF/MW emis-
sions from a cellular antenna, since it already complied with
ICNIRP limits and no RF/MW health hazards have been estab-
lished at levels below those limits.

On the other hand, Roger Matthews, an Auckland planning
official, does not believe that the proposed guidance would put
an end to the city’s RF/MW standard. “There is and will con-
tinue to be discretion,” he told Microwave News. “To remove
discretion, the government would have to legislate, and they are
not about to do that.”

In drafting its new guidelines, Standards New Zealand
grappled with how to address prudent avoidance measures to
reduce public exposures. While endorsing “low- or no-cost in-
terventions,” the proposed guidance recommends that any such
measures be voluntary.

In the draft guidance, the health ministry argues that there is,
at most, “residual scientific uncertainty” as to the safety of low-
level RF/MW radiation. “Even if future research does eventu-
ally show that health effects exist, the risk from exposures to
radiofrequency fields is likely to be very small or negligible.”

This conclusion departs from that of a 1996 independent lit-
erature review, which was commissioned by the health ministry
(see MWN, N/D96). That analysis, by New Zealand researchers,
found that, “[T]here is a high level of scientific uncertainty” about
potential hazards of low-level radiofrequency radiation. They
wrote that the evidence “may be construed as either ‘incomplete
evidence of cause’ or ‘incomplete evidence of safety’.”

The proposed guidance does not address the Ministry of
Education’s 1996 ban on new wireless antennas at public schools

(see MWN, S/O96).
The 109-page document, Towards National Guidelines for

Managing the Effect of Radiofrequency Transmitters, is avail-
able on the Internet at: <www.mfe.govt.nz/about/publications/
rma/draft_rf_guidelines.pdf>.

New Cordless Phones:
Higher Power, More Exposure

Cordless phones, long thought to be a negligible source of
microwave radiation exposure, are now approaching the peak
power levels used in cellular phones. The Federal Communica-
tions Commission (FCC) has started requiring manufacturers of
the new higher-power cordless models to show that they com-
ply with federal exposure limits.

These new cordless models use a technology known as Digital
Spread Spectrum, or DSS, and the peak power of some is as
high as 400 mW. This compares with a peak power of about 500
mW to 1 W for 1800 MHz PCS mobile phones.

“We have requested specific absorption rate (SAR) data to
demonstrate RF exposure compliance” for several cordless
phones introduced in the last year and a half, said Kwok Chan of
the FCC Office of Engineering and Technology laboratory in
Columbia, MD. “We generally ask for data on SARs when phones
operate at 100 mW or above—sometimes even less, depending
on other performance data.”

Since DSS phones send a pulsed signal, their average power
is lower. Still, Chan said, the more powerful DSS cordless phones
have SARs “comparable to the low end of the range for PCS
[cellular] phones.”

A cellular phone must communicate with antennas that can
be miles away. In contrast, traditional cordless phones are de-
signed for use within a few hundred feet of the base station in
the owner’s home, and therefore need far less power. The peak
power of traditional cordless models stays below 5 to 25 mW,
and for many it is less than 1 mW. At such low power levels it
would be impossible to exceed federal exposure limits.

The cordless picture changed last year, when DSS phones
first appeared on the U.S. market. They operated with a peak
power of 100-200 mW, Chan told Microwave News. “More re-
cently,” Chan said, “mostly in the last five to six months, we’ve
seen a few at even higher power levels—around 300-400 mW.”
The peak power of cordless phones is not allowed to exceed 1 W.

DSS phones are “likely to be the standard type of digital
cordless phone in a year or two,” according to the September
Consumer Reports. Their extended range is a prominent theme
in marketing campaigns, with some companies claiming that
theirs can be used three-quarters of a mile away from home.

Chan noted that higher power is not the only source of DSS
phones’ increased range. He explained that DSS phones use “digi-
tal coding techniques that can pull the signal out of a higher
level of noise,” enabling the user to travel farther from the base
station before the signal breaks up.

Similarly, Chan said, “Higher power does not necessarily mean
that the SAR has to be higher,” noting that SARs are influenced
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by many aspects of a phone’s design.
 So far, less than a dozen cordless models have been required

to submit SAR data to the FCC, said Chan. Consumers will see
more different models in stores, since the same type of DSS
phone may be sold under various brand names.

Though most DSS phones are labeled as “900 MHz,” they
actually broadcast in a range between 902 and 928 MHz. This is
part of the ISM band, which was first established for industrial,
scientific and medical uses. DSS phones shift frequencies in the
course of a call, using a “spread spectrum” technique similar to
that used in CDMA cellular phones.

The technology originally used in cordless phones operates
at 49 MHz and has a maximum range of about 400 feet. Also
known as a “25-channel” phone, these analog models are still
being made and operate at the lowest power. “Some of these
have an output power in microwatts, not milliwatts,” said Chan.

900 MHz cordless phones were introduced later, both ana-
log and fixed-frequency digital models, with an effective range
as high as 1,400 feet. These often use more peak power, but are
still under 25 mW. For any of these models, said the FCC’s Chan,
“the power is so low that I hardly pay attention.”

Higher-power cordless phones are also being marketed in
Britain, where questions about their safety have become a focus
of media attention and public concern.

Most often cited are cordless phones made to the Digital
European Cordless Telephone (DECT) standard, which operate
at 1900 MHz with a peak power of 250 mW. Unlike DSS cordless
models or many cellular phones, DECT phones do not reduce
their power to the lowest level needed to maintain a call, said the

U.K.’s Alasdair Philips, a consultant on RF/MW safety issues
based in Ely, Cambridge.

After several stories on possible health effects of DECT
phones appeared in the U.K. media this summer, including cov-
erage in the Sunday Times (July 4) and on BBC 4 radio (July 12),
Britain’s National Radiological Protection Board (NRPB) in
Chilton issued a statement in response. “Exposure to radio sig-
nals from cordless phones is many times below the guidelines
and therefore their use is not considered hazardous to health,”
the NRPB concluded.

HIGHLIGHTS

Desperately Seeking SARs
MHz Philips Genie had the highest measured SAR: 2.67 W/Kg
with the antenna down (1.26 W/Kg with the antenna up).

In an accompanying editorial, Hans Räz wrote that the SAR
safety standard is “worthless” because, “It was established with-
out knowledge of the long-term risks of radiation, and set so
that any manufacturer can meet it without difficulty.”

News of the K-Tip survey was released in the U.K. by the
Independent on Sunday on October 3. Sweden’s Clas Tegenfeld,
an EMF researcher in Linghem, has put the K-Tip list, together
with other published SAR data, on his “Better Electromagnetic
Environment” Web site; see <www. bemi.se>.

Meanwhile, 20/20, an ABC television news magazine, will
present its own measurement results to the American public in
mid-October. Sources told Microwave News that 20/20 will dis-
close that some cellular phones did not meet the FCC’s 1.6 W/
Kg limit in certain testing positions.

ABC News hired the Institute for Mobile and Satellite Ra-
dio Technology in Kamp-Lintfort, near Düsseldorf, Germany—
the same firm used by K-Tip—to do the SAR measurements. A
20/20 producer explained that none of the four American test-
ing labs contacted by ABC was willing to measure SARs if the
names of the manufacturers of the phones were to be revealed.

The first set of SAR measurements was disclosed by the
Swiss media—the television show Kassensturz did so in 1997
(see MWN, N/D97).

All over Europe—as well as in the U.S.—there is a grow-
ing interest in which mobile phones cause the lowest radiation
exposures.

British and Swedish legislators want consumers to have SAR
data so that they can make up their own minds about possible
radiation risks. On September 22, a U.K. parliamentary com-
mittee advised industry and government officials to find ways
to assist “consumer choice” (see p.1).

About ten days earlier, Eva Flyborg, a member of the Swed-
ish parliament, introduced a motion calling for manufacturers
of mobile phones to make SAR numbers public. “If they refuse,
we should seriously consider a legislative approach,” Flyborg
told Microwave News.

Flyborg explained that she favors disclosure of radiation lev-
els because, “We simply know too little today about the health
risks” and because “children and teenagers are using phones
more and more.” There is an “immediate need” to clarify whether
safety standards protect the public, she said.

In Switzerland, the consumer magazine K-Tip published the
SARs for 25 different phones in its September 22 issue. Five
were tested both with the antenna up and with it down. SARs
ranged from 0.10 W/Kg for the Motorola StarTac 130 (0.38 W/
Kg with the antenna retracted) to 1.59 W/Kg for the Bosch GSM
908. (These SARs are averaged over 1 g of tissue, as required
in the U.S.—in Europe, they are averaged over 10 g.) The 900

Nokia, the world’s leading mobile phone manufacturer,
has developed an antenna that directs “most of the radiation
away from the caller,” according to Britain’s New Scientist
(September 4).

The company, with headquarters in Finland, has applied
for a U.K. patent for its new antenna. Nokia’s Peter Harrison,
based in Camberley, Surrey, told Microwave News that the
patent has yet to be formally granted. He noted that a phone
with this antenna will have a larger bandwidth than others.

Details are available on the U.K. Patent Office’s Web
site, <www.patent.gov.uk>, under publication number
GB2330951. Japan’s Mitsubishi and Hitachi have patented
designs for reducing wireless phone RF/MW exposure (see
MWN, N/D96).

Nokia Applies for Patent for
Low-Exposure Phone Antenna
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Health Ministry EPA
Frequency Public 1st Class* Public 2nd Class† Occupational Public§ Occupational§

100 kHz-3 MHz 10 V/m 25 V/m 50 V/m (5 A/m) 40 V/m 87 V/m
0.1 A/m 0.25 A/m

>3-30 MHz 10 V/m 25 V/m 25 V/m 67/√f V/m 150/√f V/m
0.17/√f A/m 0.40/√f A/m

>30-300 MHz 5 V/m 12 V/m 50 µW/cm2‡ 40 µW/cm2 200 µW/cm2

>300 MHz-3 GHz 10 µW/cm2 40 µW/cm2 50 µW/cm2 ¶ 40 µW/cm2 200 µW/cm2

>3-15 GHz 10 µW/cm2 40 µW/cm2 50 µW/cm2 ¶ f/75 µW/cm2 f/15 µW/cm2

 >15-30 GHz 10 µW/cm2 40 µW/cm2 50 µW/cm2 ¶ 200 µW/cm2 1,000 µW/cm2

>30-300 GHz 10 µW/cm2 40 µW/cm2 50 µW/cm2 ¶ —§§ —§§

China’s Two Sets of RF/MW Exposure Limits

* For permanent exposure and for all people.
† For temporary exposure only—not allowed in homes, hospitals or schools.
‡ For exposures of 8 hours/day; the limit is doubled for 4 hours/day or less.

For pulsed waves, the limits are 25 µW/cm2 for 8 hours/day and 50 µW/cm2 for 4 hours/day.
¶ For continuous wave/rotating pulsed wave radiation; must not exceed 400 µWhr/cm2 for a working day.

Must not exceed 25 µW/cm2 or 200 µWhr/cm2 for a working day for stationary pulsed wave radiation.

§f=frequency in MHz.
§§No limit has been set.

Repacholi Mission to China
Dr. Michael Repacholi is expanding his International

EMF Project to involve China. In May, Repacholi visited
Beijing for talks that touched on the proposed worldwide
harmonization of exposure standards for EMFs and for RF/
MW radiation. Among those accompanying him were rep-
resentatives of both wireless technology manufacturers and
the U.S. Air Force.

The Chinese “have agreed to participate fully,” Repacholi
told Microwave News from his office at the World Health
Organization in Geneva. He said that in November, Chinese
scientists will travel to Erice, Italy, where Repacholi will be
hosting a workshop on biological and health effects of pulsed
RF/MW radiation, as well as meetings on coordination of
international research and on standards harmonization (see
MWN, M/J99).

Along with the world’s largest population and a boom-
ing wireless telephone market, China has RF/MW expo-
sure limits that are among the most stringent in the world
(see story at left and table below).

Joining Repacholi in Beijing were Germany’s Dr. Jürgen
Bernhardt, chair of the International Commission on Non-
Ionizing Radiation Protection, Dr. C.K. Chou of Motorola
in Plantation, FL, Dr. Michael Murphy of Brooks Air Force
Base in San Antonio, Ron Petersen of Lucent Technologies
in Murray Hill, NJ, and Prof. Veli Santomaa of the Nokia
Research Center in Helsinki, Finland.

This list was assembled by Microwave News; Repacholi
did not respond to a request for a list of those accompanying
him.

Chinese RF/MW Exposure
Standard Is the Strictest

In China, the Health Ministry’s limit for public exposures to
30-300 MHz radiation is the most stringent in the world. Public
concern about RF/MW radiation is strong, according to Motoro-
la’s Dr. C.K. Chou, who visited China in May (see box at right).

 “The whole country is concerned about RF health effects,”
Chou told Microwave News. He said that according to an inter-
nal government document, 16% of China’s cellular telephone base
stations cannot be operated due to public objections.

But Dr. Huai Chiang of Zhejiang University Medical College
in Hangzhou, a leading authority, said in an interview that she
knew of no such report.

Nevertheless, there appears to be no doubt that there is wide-
spread interest in possible health effects. Chinese scientists “are
eager for information,” said Ron Petersen of Lucent Technolo-
gies, who also went to Beijing in May.

Petersen told Microwave News that China is “far behind” the
Western countries in the field of dosimetry. “In terms of measure-
ments, they are about where we were 15 years ago,” he said.
Petersen pointed out that when measurements are taken too close
to a cell phone antenna, there will be areas where the standard is
exceeded—and this may be what is generating public concern.

Chiang described Chinese RF/MW standards during a re-
cent visit to the U.S. She attended the Bioelectromagnetics So-
ciety annual meeting in Long Beach, CA, in June, where she
presented a paper and briefed SCC-28, the IEEE standards com-
mittee. She later discussed the standards with Microwave News.

China’s Health Ministry and Environmental Protection Agen-
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HIGHLIGHTS

U.K. Parliament to NRPB: Lower Limits and More Research  (continued from p.1)

justification for the NRPB’s current rules has gone “largely un-
challenged.”

Nonetheless, Alasdair Philips, a consultant based in Ely, Cam-
bridge, called the Parliament’s recommendation to adopt the
ICNIRP standard “a slap on the wrist” for the NRPB. He pointed
out that earlier this year the NRPB had reaffirmed its commit-
ment to its own standards and declined to bring them into line
with those of ICNIRP (see Documents of the NRPB, 10, No.2,
p.2, 1999).

At present, the U.K. government has only a small RF/MW
health effects research program. At a parliamentary hearing on
June 9, Tessa Jowell, the minister for public health, revealed that
her total budget for mobile phone health research is about £60,000
(approximately $100,000) a year.

“We recommend that a higher priority [be] given to a research
program into the health impacts of mobile phones” in view of
the current state of scientific uncertainty, stated the committee
(see p.11 for a complete summary of the committee’s findings).

The chair of the parliamentary committee, who is also named
Dr. Michael Clark, was widely quoted in the British press as
saying that £60,000 could only pay for “one man and a dog.” He
called for enough money to fund a team of some 50 researchers.

The committee specifically pointed to a “need to confirm or
deny” that microwaves can cause DNA breaks (see p.5).

In addition, the committee advised that the public be told the
SAR of each mobile phone model “to assist consumer choice”
(see p.8 and p.11). In his submission to Parliament, Dr. Alan
Preece of the University of Bristol had specifically recommended
that SAR figures “should be in the public domain so that con-
cerned individuals can make a choice.”

By early October, the NRPB had not yet responded to Par-
liament. The NRPB’s Clark told Microwave News that a formal
answer was still under consideration. But he added that any
change in exposure limits is unlikely before a report is issued by
an expert panel that the government has charged with investi-
gating mobile phone health risks.

The expert panel has gotten off to a slow start. Jowell re-
quested advice in early April after the release of a study by Preece
which showed that cell phone radiation can speed up brain func-
tion (see MWN, M/A99). In addition, wireless health risks have
been a hot topic in the British press over the last year (see MWN,
J/A98 and N/D98).

While Sir William Stewart, a former science adviser to the
prime minister, was named the chair of the ten-member expert
group in June (see MWN, J/A99), the other members of the panel
were announced by the NRPB only on August 24. The group is
composed primarily of academic researchers (see p.11). Two
exceptions are John Fellows, a student at Edinburgh University,
and Dr. Michael Repacholi of the World Health Organization’s
(WHO) EMF Project in Geneva, the only non-British member.
The NRPB’s Clark told Microwave News that the members were
selected by Stewart.

The composition of the panel was the subject of an extended
exchange at the June 9 hearing before the Committee on Sci-
ence and Technology. “I intend [the expert group] to have a strong
representation of the consumer and public interest,” Jowell said,
adding that she did not want anyone from industry on the panel.

In his testimony, Dr. Roger Clarke, the director of the NRPB,
countered that neither consumer nor industry representatives
would be on the panel, but that they would be “invited to submit
evidence and perhaps appear in front of the group.”

The new report from Parliament recommends that there be
“at least two lay members” on the expert group and that the
“rationale for their appointment must be made clear.” A number
of observers have wondered why Fellows was selected, given
that he has no prior knowledge of RF/MW issues. The commit-
tee also noted that it had no objection to industry representatives
with “useful, relevant expertise” being on the panel.

When asked who would decide which issues would be in-
vestigated by the expert group, NRPB Director Clarke told the
committee that he would do so himself, in conjunction with Sir
Richard Doll, the chair of the NRPB Advisory Group on Non-

cy (EPA) each has its own public and occupational exposure
guidelines (see table on p.9). Chiang said that she expects the
two standards to be “harmonized in a few years.”

The Health Ministry limits exposures to 5 V/m—the equiva-
lent of 6.6 µW/cm2—between 30 and 300 MHz for long-term
exposures of the general public, especially groups thought to be
sensitive, such as children and hospital patients.

The 6.6 µW/cm2 limit is even stricter than Russia’s 10 µW/
cm2 standard, although a recent revision of the Russian standard
dictates a special lower limit for pregnant women and children
under 18.

From 300 MHz to 300 GHz, the Chinese Health Ministry
specifies 10 µW/cm2 and 40 µW/cm2 for continuous and tempo-
rary exposures, respectively. For workers, the standard is also
frequency-independent, from 30 MHz up to 300 GHz, with a
limit of 50 µW/cm2.

The Health Ministry limits are based on effects observed in

medical examinations and epidemiological studies and are stricter
than those of the EPA. Tighter standards are specified for pulsed
radiation, because, according to Chiang,  pulsed radiation is “more
effective in producing a biological effect” for the same power
density.

The EPA limits are derived from specific absorption rates
(SARs). They are based on maximum whole-body SARs of 0.02
W/Kg and 0.1 W/Kg for the general public and workers, respec-
tively. The ICNIRP and ANSI/IEEE limits are also based on
SARs, but at levels that are four times higher: 0.08 W/Kg and
0.4 W/Kg, respectively.

According to Chiang, the EPA uses its limits in licensing and
monitoring TV and radio transmitters and other RF/MW sources.

There are currently no EPA standards for millimeter-wave
radiation (30-300 GHz), because such sources are absent in the
general environment. Chiang also pointed out that there are no
epidemiological studies for exposures at these frequencies.
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 Summary of U.K. Parliament Select Committee on
Science and Technology’s Recommendations and Conclusions

General Conclusion
Validated scientific evidence supports the conclusion that neither
mobile phones nor their associated base stations, if they comply
with current maximum exposure guidelines, as they appear to do,
present a health hazard. Uncertainties, however, remain. Some sci-
entific results, albeit unreplicated, and anecdotal evidence under-
line the need for further research (¶41*).

Specific Conclusions
(a) We recommend that the Government adopt the ICNIRP recom-
mended guideline limits for microwave exposure as a precaution-
ary measure. We further recommend that these guidelines be intro-
duced quickly but with a grace period to allow network operators
to achieve full compliance (¶22).

(b) We reject the main criticisms of the NRPB. Whilst the NRPB’s
guidelines for maximum microwave exposures are significantly
higher than those found in some other countries, their scientific jus-
tification is largely unchallenged. Other bodies, including ICNIRP,
a European Expert Group and the WHO, agree with the NRPB’s
assessment that there is no scientific basis for exposure limits to
avoid potential harm from athermal effects of microwaves (¶28).

(c) We recommend that the NRPB regularly review the scientific
evidence for athermal effects (¶29).

(d) The establishment of the Expert Group on Mobile Phones is a
highly appropriate response from Government but we view it as a
temporary measure. In the long term, Government and the NRPB
must ensure that the Advisory Group on Non-Ionizing Radiations
has sufficient resources to discharge its duties effectively and in a
timely manner. We regard this as a responsible recognition by Gov-
ernment that constant vigilance is required in a rapidly changing
field (¶31).

(e) We recommend that, while they should not be in the majority
on the proposed Expert Group, if industrial representatives have
useful, relevant expertise, they should be included (¶32).

(f) We recommend that there should be at least two lay members of
the Expert Group, as recommended in our previous report (¶33).

(g) Greater clarity in the role of lay members on advisory bodies
and working groups is required. We recommend that their role be
clearly set out, in advance of appointment, in terms of bringing
alternative perspectives to bear and holding up scientific assump-
tions to proper scrutiny. To perform effectively lay members may
need some specialist knowledge. The rationale for their appoint-
ment must be made clear (¶34).
(h) We agree that there is a “need to confirm or deny the work on
microwave-induced DNA fragmentation.” We note with approval
that industry is cooperating with the WHO and the EU’s fifth frame-
work program to determine priorities for a collaborative research
program to examine athermal effects of non-ionizing radiation and
endorse the need for this (¶35).
(i) We agree with the Royal Society of Canada that the evidence
for neurological problems reportedly caused by mobile phones,
including symptoms such as headache, nausea, tiredness, sleep
problems and memory loss, is unclear, but there is sufficient anec-
dotal evidence and uncertainty to justify further research (¶36).

(j) We believe that the level of publicly funded research into the
effects of microwave emissions falls short of an adequate program
into an area where public health implications should be regularly
reviewed. We recommend that the Government ensure that a higher
priority is given to a research program into the health impacts of
mobile phones. The public health aspects of new technologies should
be incorporated into the Foresight Program (¶37).
(k) It is essential that there is an independent and appropriately
funded research program which is seen to be objective and which
is seen not to be directed by commercial interests, even if industry
makes a contribution to the funding (¶39).
(l) We recommend that the industry and the NRPB explore ways
in which the design of mobile phones might limit personal expo-
sure to radiation as a means of assisting consumer choice (¶40).

*Refers to paragraphs in the Select Committee’s report, Mobile Phones and Health (House of Commons No.489), available from the Parliamen-
tary Bookshop, 12 Bridge St., London SW1A 2JX, U.K., (44 +171) 219-3890. The full text of the report is available on the Web at: <www.
parliament.the-stationery-office.co.uk/pa/cm199899/cmselect/cmsctech/489>.

Ionizing Radiations.
The NRPB has announced that Minister Jowell approved

the following scope of the inquiry for the panel: “To consider
present concerns about possible health effects from the use of
mobile phones, base stations and transmitters, to conduct a rig-
orous assessment of existing research and to give advice based
on the present state of knowledge. To make recommendations
on further work that should be carried out to improve the basis
for sound advice.”

In September, the expert panel published a “Call for Evi-
dence” in a number of national newspapers, including the Times
and the Daily Mail, as well as in the New Scientist, seeking writ-
ten evidence on mobile phone health risks. The deadline for sub-
missions is October 15.

In addition to Stewart, the members of the expert panel are: Dr.
Colin Blakemore, University of Oxford; Dr. Laurie Challis, Univer-
sity of Nottingham; Dr. David Coggon, MRC Environmental Epi-
demiology Group, Southampton; Sir David Cox, University of Ox-
ford; John Fellows, past president, Edinburgh University Students’
Association; Dr. Michael Repacholi, WHO International EMF
Project, Geneva, Switzerland; Dr. Michael Rugg, Institute of Cogni-
tive Neuroscience, London; Dr. Anthony Swerdlow, University of
London; and Thelekat Varma, Walton Center for Neurology and Neu-
rosurgery, Liverpool. Dr. Alan Baddeley of the University of Bristol,
Dr. Hilary Walker of the U.K. Department of Health and Graham
Worsely of the U.K. Department of Trade and Industry are panel
observers. The NRPB’s Drs. John Stather and Nigel Cridland are
serving as the panel’s secretary and assistant secretary, respectively.
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FROM THE FIELD
Motorola Memos: Small Changes in Manufacturing or

Test Procedures Can Mean Big Changes in SARs
Below are excerpts from three memos from Motorola, recently ob-

tained by Microwave News. They open a window onto how a mobile
phone maker tests its new models for compliance with exposure limits.

The two phones described in the memos were at first found to ex-
ceed the 1.6 W/Kg specific absorption rate (SAR) limit of the ANSI/
IEEE safety standard. (SARs in the original memos are given in mW/g;
we have changed these to W/Kg.)

As detailed below, different manufacturing conditions and settings
can have dramatic effects on the phones’ SAR values. One memo notes
a “wide variation” in SARs for three different phones of the exact same
model. And something as seemingly minor as the paint used to coat the
phone can change the SAR.

Changes in testing configurations could also cause the SAR to
change. Whether the antenna is up or down, whether the test is done
with or without a simulated hand—according to one memo, these fac-
tors could alter the result by up to a factor of four.

In the U.S., the FCC did not require compliance with the 1.6 W/Kg
limit until August 1996 (see MWN, J/A96). But it began to consider
what limits should be imposed on mobile phones in March 1993, when
the commission proposed adopting the 1992 ANSI/IEEE standards (see
MWN, M/A93).

These memos show how Motorola—along with other companies—
was preparing for the new rules. It is not clear, however, when Motorola
began to require that its phones comply with the FCC SAR standard.

The Microtac Lite has been one of Motorola’s most popular phones.
According to the Motorola Cellular Information Center, it was first put
on the market “around the first quarter of 1994.” The following two
excerpts, from memos written in November 1993 and February 1994,
detail the difficulties that faced Motorola in trying to get the phone to
comply with the 1.6 W/Kg limit. Motorola’s Libertyville Cellular Electro-
magnetics Laboratory is in Illinois.

Date: November 10, 1993
Subject: SAR Measurements of Microtac Lites
Summary

The Libertyville Cellular Electromagnetics Laboratory has per-
formed a set of detailed measurements of the maximum potential ex-
posure of the user of a U.S. Microtac Lite cellular phone.  The mea-
surements show that the peak SAR in the phantom user of the Microtac
Lite cellular phone is above the 1.6 W/Kg limit of the ANSI C95.1-
1991 [sic] Safety Standard for exposure of humans to Radio Frequency
Electromagnetic Energy (EME) in the uncontrolled environment. The
Microtac Lite maximum SAR level is in the range of 1.6 W/Kg to 2.2
W/Kg depending on the unit measured and the phones’ actual trans-
mitter power output.  The maximum SAR level has been measured in
the temporal area of the phantom user with the phone’s antenna in the
retracted position....The presence of a human hand is not simulated in
the test setup....
Measured Results

The intent is to measure the actual SAR generated by the Microtac
Lite phones as the user would have received the product from the fac-
tory.  Thus, all measurements were made on the phones “as is,” namely
no changes to the phones either mechanically or in terms of transmitter
power output were made....Variation from unit to unit in actual trans-
mitter output power is partially responsible for the wide variation in
measured SAR.  In order to give an indication of what the SAR would
have been had the phones all had the same transmitter output power,

the measured SAR numbers are normalized to a transmitter power of
600 mW.  The results are indicated below.

Phone serial number measured SAR 600 mW normalized SAR
  no s/n, call it PM-1 2.21 W/Kg      2.10 W/Kg
  D89DC2EE 2.00 W/Kg      1.83 W/Kg
  no s/n, call it PM-2 1.89 W/Kg      1.81 W/Kg

As late as February of 1994, the Microtac Lite still exceeded the
1.6 W/Kg limit.

Date: February 10, 1994
Subject: Microtac Lite housing paint

...Here are the results of standard SAR tests that I have done on a
Microtac Lite:

unmodified radio:  SAR=2.23 W/Kg
same radio with front housing replaced by housing with no
conductive paint:  SAR=2.69 W/Kg
I have done other tests that involve using copper tape instead of

conductive paint as well as numerous others involving extra conduc-
tive paint, conductive paint in different locations on the front housing,
and even completely covering the housing with conductive paint or
copper tape. All of these tests have only increased SAR by amounts
ranging from a couple of percent to over 50%.

The following memo shows the large difference in SAR that can
result from testing with or without a simulated hand, or with the an-
tenna up or down. NMT stands for the Nordic Mobile Telephone sys-
tem, which is used in the Scandinavian countries. Most European regu-
lations allow an SAR of up to 2 W/Kg.

Draft
Date: January 18, 1994
Subject: SAR Measurements of NMT Eagle

The Libertyville Cellular Electromagnetic Laboratory has performed
a set of detailed measurements of the maximum potential exposure to
the user of an NMT Eagle cellular phone....

Measured Results
The intent is to measure the actual SAR generated by the NMT

Eagle phone as the user would have received the product from the fac-
tory.  Thus all measurements were made on the phone “as is,” namely
no changes to the phones either mechanically or in terms of transmitter
power output were made....
Antenna position without simulated hand with simulated hand

retracted         2.02 W/Kg   1.25 W/Kg
extended         0.66 W/Kg   0.47 W/Kg
In order to give an indication of what the SAR would have been

had the phone had a transmitter power of 1 W (NMT spec), the mea-
sured SAR number is modified in dB by the difference between actual
measured power and 1 W.  This results in an SAR of 2.79 W/Kg with
the antenna in the retracted position and 0.91 W/Kg with the antenna in
the extended position, both without the simulated hand....

Conclusion
The U.S. NMT Eagle phone has a measured SAR of as much as

2.02 W/Kg in the highest cubic cm.  This is 1.0 dB [about 20%] higher
than the 1.6 W/Kg limit....
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Eugene Johnson, Sylvester Chima and David Muirhead, “A Cerebral Primi-
tive Neuroectodermal Tumor in a Squirrel Monkey,” Journal of Medical
Primatology, 28, pp.91-96, April 1999.

“A male squirrel monkey (>20 years) was euthanized after a 5-day his-
tory of intermittent ataxia and general depression. No hematological or
clinical biochemical abnormalities were found. The monkey had been
used in a physiological study that involved exposing the animal weekly
for 90 minutes to 2450 MHz radiofrequency radiation over a 3-year
period....[T]he squirrel monkey in this case was the only one of a group
of monkeys to develop a brain tumor [a malignant tumor of the right
cerebral cortex] after long-term microwave radiation....It is...not un-
likely that the long-term exposure of this animal to microwaves may
have been associated with the presented pathology....[T]he cerebral
primitive neuroectodermal tumor presented in this case is only the sec-
ond described in a nonhuman primate....The aggressive and malignant
nature of the tumor was clearly shown....”

Ronold King, “Shielding by a House from the Electric Field of a Power
Line,” Radio Science, 34, pp.773-779, July-August 1999.

“The claim that ‘a typical house shields about 90% of electric fields
from outside’ is examined when the house is located near a high-volt-
age, 50 to 60 Hz transmission line. Calculated electric fields near such
a line are used. In order to provide an accurate analysis, the usual house
shape is approximated first by a hemisphere, then by a cylinder and
finally by a box-like shape on the conducting earth....It is concluded
that the superposition of incident and scattered fields from pipes and
wires in the walls yields widely varying fields at different points, but
that the average exposure of persons living inside the house is not greatly
reduced below exposure to the unmodified field of the power line.”

Michael Burkhardt and Niels Kuster, “Review of Exposure Assessment
for Handheld Mobile Communications Devices and Antenna Studies for
Optimized Performance,” W. Ross Stone ed., The Review of Radio Science
1996-1999, pp.873-918 (New York: Oxford University Press, 1999).

“Antennas for mobile communications equipment must not only be
inexpensive to produce, small and light; they must also provide high
radiation efficiency, in order to conserve battery energy and to ensure
communications under bad radiation conditions. In addition, the anten-
nas must withstand the mechanical and environmental demands of daily
usage (bending, dropping, etc.). Classical simple whip and helical an-
tennas mounted on the top of handsets are therefore still the dominant
antenna types for current cellular phones. However, their omnidirec-
tional free-space pattern with cylindrical symmetry is degraded when
operated in close proximity to the user’s body, due to absorption and
reflections at the head. In general, the smaller the antenna and the closer
to the head it is operated, the more directional its radiation pattern be-
comes, and the greater the amount of energy lost through absorption by
the user. Since the resulting far-field pattern is similar to that of direc-
tional radiators, more sophisticated antennas with minimum energy loss
in the user’s head could substantially increase radiation performance.
An additional motivation for improved antennas is that the user’s ex-
posure could become a factor for a consumer’s choice.”

Margaret Wrensch, Michael Yost et al., “Adult Glioma in Relation to Resi-
dential Power Frequency Electromagnetic Field Exposures in the San Fran-
cisco Bay Area,” Epidemiology, 10, pp.523-527, September 1999.

“In a population-based study, we examined residential power frequency
electromagnetic field exposures for 492 adults newly diagnosed with
histologically confirmed glioma between August 1, 1991, and April 30,
1994....Residential exposure assessment consisted of spot measures with
EMDEX meters and wire codes based on characterization and loca-

Hot New Papers

Digital Cell Phone Signals:
Protection Against Brain Tumors

Ross Adey et al., “Spontaneous and Nitrosourea-Induced Pri-
mary Tumors of the Central Nervous System in Fischer 344
Rats Chronically Exposed to 836 MHz Modulated Micro-
waves,” Radiation Research, 152, pp.293-302, September 1999.
“We have tested an 836.55 MHz field with North American
Digital Cellular (NADC) modulation in a two-year animal
bioassay that included fetal exposure. In offspring of preg-
nant Fischer 344 rats, we tested both spontaneous tumorige-
nicity and the incidence of induced central nervous system
(CNS) tumors after a single dose of the carcinogen ethyl-
nitrosourea (ENU) in utero, followed by intermittent [2
hours/day] digital phone field exposure for 24 months....SAR
levels simulated localized peak brain exposures of a cell
phone user. Of the original 236 rats, 182 (77%) survived to
the termination of the whole experiment and were sacrificed
at age 709-712 days. The 54 rats (23%) that died during the
study (‘preterm rats’) formed a separate group for some sta-
tistical analyses. There was no evidence of tumorigenic ef-
fects in the CNS from exposure to the TDMA field. How-
ever, some evidence of tumor-inhibiting effects of TDMA
exposure was apparent. Overall, the TDMA field-exposed
animals exhibited trends toward a reduced incidence of spon-
taneous CNS tumors (p<0.16, two-tailed) and ENU-induced
CNS tumors (p<0.16, two-tailed). In preterm rats, where
primary neural tumors were determined to be the cause of
death, fields decreased the incidence of ENU-induced tu-
mors (p<0.03, two-tailed)....

TDMA field exposure appeared to decrease the incidence
of spontaneous primary CNS tumors and those induced by
the transplacental administration of the carcinogen ENU, but
at incidence levels that were not statistically significant for
the full experimental group. This inhibitory effect was more
evident (statistically significant) in the preterm animals....

While our animal tumor protocol aimed to determine
whether TDMA field exposure resulted in an increase in a
number of indices of tumorigenicity, the potential inhibi-
tory effect of TDMA field exposure should not be dismissed
out of hand because of marginal statistical significance in a
study with few tumors overall. We suggest that additional
experiments be performed to establish with certainty whether
or not the TDMA-mediated inhibitory effect bears a causal
relationship to the field exposure....[T]here is considerable
evidence in the literature to support the suggestion that low
frequency modulated radiofrequency fields are capable of
interacting with biological systems when applied at athermal
levels, involving interactions with key messenger and growth-
regulating enzyme systems. These reported athermal sensi-
tivities would be consistent with an action of TDMA fields
in tumorigenesis in conditions of low tumor incidence, and
they suggest important options for further research with
athermal exposures....”
(See MWN, M/J96 and J/A96.)
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FROM THE FIELD
tion of nearby power lines....Using the Kaune-Savitz wire code classi-
fication, the relative risk for longest-held residences coded as “high”
compared with “low” was 0.9 (95% confidence interval (CI)=0.7-1.3),
while relative risk and 95% CIs for front door spot measures of 1.01-
2.0 mG, 2.01-3.0 mG and higher than 3.0 mG compared with ≤ 1.0 mG
were 1.0 (0.7-1.4), 0.6 (0.3-1.1) and 1.7 (0.8-3.6)....Because of poten-
tial exposure misclassification and the unknown pertinent exposure
period, these data cannot provide strong support against, but clearly do
not support, an association between adult glioma and residential power
frequency electromagnetic field exposures.”

Qishan Yu, Om Gandhi, Magnus Aronsson and Ding Wu, “An Auto-
mated SAR Measurement System for Compliance Testing of Personal
Wireless Devices,” IEEE Transactions on Electromagnetic Compatibil-
ity, 41, pp.234-245, August 1999.
“An automated specific absorption rate (SAR) measurement system
has been developed for compliance testing of personal wireless devices.
Unlike other systems, this system uses a model with a lossy ear-shaped
protrusion, and the accuracy of this experimental setup has been checked
by comparing the peak 1 g SARs for ten cellular telephones, five each
at 835 and 1900 MHz, with the results obtained using a 15-tissue ana-
tomically based model with the finite-difference time-domain (FDTD)
numerical electromagnetic technique....The head and neck part of the

model with an ear-shaped protrusion of 3 mm thickness is made of a
lossy outer shell of 5-7 mm thickness of epoxy laced with KCl solu-
tion. The phantom is filled with appropriate frequency-specific fluids
with measured electrical properties (dielectric constant and conductiv-
ity) that are close to the average for gray and white matters of the brain
at the center frequencies of interest (835 and 1900 MHz)....Peak 1 g
SARs for ten telephones using different antennas are within ±1 dB of
those obtained using the FDTD numerical method....The measured and
calculated SARs for the ten telephones, which have quite different op-
erational modes [TDMA or CDMA] and antenna structures (helical,
monopole or helix-monopole), vary from 0.13 to 5.41 W/Kg. Even
though widely different peak 1 g SARs are obtained because of the
variety of antennas and handsets, agreement between the calculated
and the measured data is good and generally within ±20% (±1 dB)....”

Dalsu Baris, Martha Linet et al., “Residential Exposure to Magnetic Fields:
An Empirical Examination of Alternative Measurement Strategies,” Oc-
cupational and Environmental Medicine, 56, pp.562-566, August 1999.

“Our results suggest the need for caution when imputing missing mag-
netic field data to reconstruct historical exposures....Our results argue
against attempting to estimate lifetime exposure to magnetic fields with
imputed values derived from current residences to fill in gaps caused
by unmeasured residences lived in previously.”

New Books: Short Reviews
Mark Powell, Science at EPA: Information in the Regulatory
Process. 433 pp., $49.95, Washington: Resources for the Fu-
ture (RFF), 1999.

Powell presents eight detailed case studies that explore the role
of science in regulatory decision-making—unfortunately, for
our readers, neither EMFs nor RF/MW radiation have made the
cut. Of special interest, nevertheless, is the discussion of the roles
played by uncertainty and consensus-building in the formula-
tion of public policy. Much of what Powell has written will not
sit well with readers at the Environmental Protection Agency
(EPA). Indeed, the agency’s senior research and development
official called this analysis “flawed” and “naive” (see Science,
August 27, p.1,351). Powell calls for a doubling of EPA’s re-
search budget. RFF is an economics-oriented think tank based
in Washington.

Alwyn Scott with Mads Peter Sørensen and Peter Leth Chris-
tiansen, Nonlinear Science: Emergence and Dynamics of Co-
herent Structures. 474 pp., $39.95, New York: Oxford Uni-
versity Press, 1999.
This is not a book for the mathematically squeamish. But
there are still items for those of us who cannot make our way
through pages of differential equations, n-by-n matrices and
multiple integrals. The two chapters that bracket the techni-
cal stuff are more relevant to a general audience. The open-
ing overview, “The Birth of a Paradigm” runs from John
Scott Russell’s first description of a solitary wave in 1834 to
the coining of the term “soliton” in the 1960s and on to the
most recent applications of nonlinear science. In his final
chapter,“Looking Ahead,” Scott presents the reader with this
sage advice: “Perhaps the most important message to carry
away from the experiences of nonlinear science over the past

three decades is this. Don’t be overly impressed by theorists.
Always think things through for yourself. Be wary of procrus-
tean tendencies to stretch or truncate the facts of nature until
they fit within the confines of some narrow doctrine. As the
theorists lovingly unfold their formulations, maintain a jaun-
diced eye.”

Tim Rifat, Remote Viewing: The History and Science of Psy-
chic Warfare and Spying. 442 pp., £17.99, London: Century,
1999.
Rifat recounts government efforts to develop psychological
warfare and spying techniques during the Cold War, first in
the Soviet Union and later in the U.S. While primarily inter-
ested in the development of paranormal psychological skills
such as remote viewing, Rifat also looks at attempts in both
countries, beginning in the 1960s, to use modulated micro-
waves for mind control. His command of facts is, to be kind,
shaky. For instance, Dr. Robert Becker is not a “Los Angeles
physicist,” and to say that Dr. Ross Adey “repeated [Dr. Carl]
Blackman’s experiments” gets things exactly backwards. And
then there is his reliance on “experts” such as Eldon Byrd
and Andrija Puharich. The bulk of the book is a bunch of
appendices, one of which is devoted to a reproduction of a
1976 U.S. Defense Intelligence Agency report on RF/MW
bioeffects research in “Eurasian Communist Countries.” Rifat
argues that the document “shows that the dangers [of mobile
phones] were known over 20 years ago.” This document was
declassified in 1976, at the request of Barton Reppert, then of
the Associated Press. There is nothing new here. Paul Brodeur
discussed the report in 1979, in The Zapping of America
(Norton). Remote Viewing is currently available only in the
U.K.
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“MICROWAVE NEWS” FLASHBACK

Years 15 Ago

• Dr. Carl Blackman reports that the frequency windows within which
ELF magnetic fields alter calcium efflux in brain tissue shift with
the strength of the Earth’s magnetic field.
• Maryland officials are concerned that a U.S. Navy electromag-
netic pulse (EMP) simulator proposed for Chesapeake Bay might
cause interference at the nearby Calvert Cliffs nuclear power plant.
• For the first time, work in occupations with high EMF exposures
is linked to increased brain cancer risk, by Dr. Ruey Lin.

Years 10 Ago

• Lawsuits alleging cancer due to RF radiation exposures—from
an AM radio antenna in Washington state and from an FM transmit-
ter in Kentucky—are settled out of court. The terms are not revealed.
• Motorola’s Dr. Q. Balzano says that the IEEE standards commit-
tee will “look like yo-yos” if the exposure limit for frequencies above

3 GHz is doubled from 5 mW/cm2 back up to 10 mW/cm2.
• In a victory for the New York Power Authority, a judge rejects
the claim of 58 landowners along the 345 kV Marcy-South power
line that “cancerphobia” caused their properties to lose value.

Years 5 Ago

• “Basic information in all areas” is needed to determine whether
wireless phone radiation is safe, says the CTIA’s scientific ad-
viser, Dr. George Carlo, contradicting CTIA President Thomas
Wheeler’s earlier claim that the phones had been proved safe.
• The NIEHS issues the first round of grants under the EMF
RAPID program. The 21 awards, which run for up to four years
and total $15.5 million, are for cellular and animal research.
• Dr. Om Gandhi advises the FCC that his 1993 estimates of SARs
from wireless phones are too low, by factors of as much as two
and a half. After correcting errors in both calculated and measured
estimates, Gandhi says, the two methods are again in agreement.

the EMF RAPID report to Congress urging the National Institute for
Occupational Safety and Health and the Occupational Safety and Health
Administration to review exposure guidelines and ensure they provide
adequate worker protection.”

—Doug Bannerman, consultant to the National Electrical
Manufacturers Association (NEMA), Rosslyn, VA, quoted in

“EMF Research Shifting Focus to Higher Frequencies,”
Electroindustry (published by NEMA), p.8, August 15, 1999

“Somebody ought to pay attention to the siting of these things, so we
don’t have a bad feeling about this 15 years from now.”

—Dr. Tom McGill, Fletcher Jones professor of applied physics,
California Institute of Technology, Pasadena, CA, on Pacific Bell

Wireless’s plan to install antennas at a school, quoted by Kevin Uhrich in
“Sorry, Wrong Number,” Los Angeles Times, September 16, 1999

“Are we next going to have advertisements on the wall of the church or
a sign saying, ‘This crypt sponsored by McDonald’s’?”

—Peter Burt, Daventry District Council, Northamptonshire (U.K.),
quoted by Helen Johnstone in “Vicar Under Fire for Phone Mast in

Church Spire,” Times (U.K.),  August 23, 1999 (see also MWN, M/J99)

“The more towers, the more dead birds.”
—Dr. Bill Evans, Cornell Laboratory of Ornithology, Ithaca, NY, in

“Communications Towers Killing Birds,” a press release on Avian
Mortality at Communications Towers, held in Ithaca on August 15,

Cornell University News Service, September 22, 1999

“To our knowledge, after extensive research, there has never been an
incident where a use of a wireless phone created a spark that caused a
fire or explosion.”

—Jeffrey Nelson, spokesperson, Cellular Telecommunications Industry
Association (CTIA), Washington, quoted by Bernadette Tansey and

Michael Cabanatuan in “Cell Phone Fire Hoax Spurs
Warnings from Fuel Industry,” San Francisco Chronicle,

 p.A17, August 28, 1999 (see p.18 and MWN, J/A99)

“We do not believe cell phones can pose any health risks to humans.”
—Dr. Russell Owen, FDA’s Center for Devices and

Radiological Health, Rockville, MD, quoted by Patricia Wen,
“Mixed Signals” Boston Globe, p.C4, October 4, 1999 (see p.19)

“The ear can take a lot of abuse.”
—Kwok Chan, FCC laboratory, Columbia, MD, quoted by
Jeffrey Silva in “Scientific Community Debates Validity of

RF Absorption Tests,” RCR, p.2, September 20, 1999

“[N]ot one single study of RF and cancer could be said to be strongly
persuasive as to causality. There is no basis at this time that RF can cause
cancer. My position is -40 on the spectrum chart of -40 to +40.”

—Dr. Philip Cole, professor of epidemiology, University of Alabama,
Birmingham, speaking in support of a DTV tower proposed for the

Lookout Mountain antenna farm near Denver, quoted in “Summary of
12 Hours of ‘Super Tower’ Hearings,” City and Mountain Views (Golden,
CO), p.17, August-September 1999 (see MWN, J/A98, M/A99 and J/A99)

“Adults have no idea this subculture is springing up.”
—Industry “insider,” quoted by John Harlow in “Mobiles Trap Children

in Spiral of Debt,” on the U.K. “tele-tot” mobile phone market, four
million and growing, Sunday Times (U.K.), p.13, September 19, 1999

“The airlines are misleading the traveling public. There is no real con-
nection between cell phone frequencies and the frequencies of the navi-
gation.”

—John Sheehan, chair of the 1996 RTCA Inc. inquiry on EMI to
avionics, quoted by Jon Auerbach in “Connecting Flights: Cell Phone

Use Aloft May Not Be the Danger that Airlines Claim,” Wall Street
Journal, p.A1, October 5, 1999 (see p.19 and MWN, S/O96)

“There are still some who believe there is a correlation between ELF
EMFs and adverse health effects and are continuing to push for more
research. We should also be concerned about the epidemiological bias
of the World Health Organization study, as well as recommendations in

Across the Spectrum



16MICROWAVE NEWS  September/October 1999

UPDATES

Put Your Business Card in
MICROWAVE NEWS

Call Kathleen Johnson at (212) 517-2800

VitaTech Engineering, Inc.VitaTech Engineering, Inc.
EMF Surveys, Exposure/Risk Assessments and

Guaranteed Magnetic Shielding Solutions
15414 Beachview Drive, Montclair, VA  22026

(703) 670-8981 FAX: (703) 670-4974
emf@vitatech.net    www.vitatech.net

WARNING:
The Electricity Around You

May Be Hazardous to Your Health
by Ellen Sugarman

• Learn the truth about EMFs and cancer.
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Cute But Dangerous?...They might not look like much of a
threat. But Furbys—wide-eyed, furry dolls that respond to speech
and seem to gradually “learn” human language—have been
banned from the National Security Agency in Fort Meade, MD,
due to concern that they might also “learn” government secrets.
The Wall Street Journal (September 24) reports that the high-
tech toys now may not be used on most U.S. airlines. “Airlines,
concerned about interference with navigational equipment, have
started insisting [that] the toy can only be carried on board if the
batteries are removed,” the Journal states. Some foreign carri-
ers have adopted a similar rule: Furbys are so common on air-
line flights in Japan that it is common for the captain to make “a
special Furby announcement” before a plane takes off. Japanese
airlines say that the rule will be enforced strictly. “We’re sympa-
thetic to children who may be without their Furby’s company
for a long trip,” said a Japan Airlines representative, “but this is
a safety issue.” The manufacturer, the Tiger Electronics division
of Hasbro Inc., insists that the computerized dolls do not pose a
risk. “There is no conclusive evidence that Furbys interfere with
electronic equipment,” a company spokesperson said.

Bookmark:
www.microwavenews.com

MICROWAVE NEWS • PO Box 1799 • Grand Central Station
New York, NY 10163 • (212) 517-2800 • Fax: (212) 734-0316

Web: <www.microwavenews.com>
E-mail: <mwn@pobox.com>

$100.00 per month. Three-month minimum. Sample packet $25.00.
Outside the U.S., please add $15.00 per month for airmail postage.

A twice-monthly clipping service from MICROWAVE NEWS

EMF Papers

The perfect complement to your MWN subscription.
Key government documents, abstracts of new
papers, press releases. Plus…assorted clips.

Direct to you, twice a month.

CONGRESS & RF SITING AND RESEARCH
Leahy Seeks More Local Control, Research...The U.S. Con-
gress is again considering weakening the 1996 Telecommunica-
tions Act’s federal preemption of local control over tower siting.
And this time, it is also pushing for federally funded research on
the safety of RF/MW radiation. In August, Sen. Patrick Leahy
(D-VT) introduced S.1538, which, if enacted, would authorize
local officials to demand written evidence of compliance with
the FCC’s RF/MW exposure limits and allow them to require
the use of “alternative telecommunication or broadcast technolo-
gies” if a proposed installation is “inconsistent” with local rules.
For those disputes that end up in court, the bill requires wireless
carriers to show that they are in compliance with the telecom
act. S.1538 allocates $10 million in fiscal year 2000 for research
into RF/MW health effects, to be directed by the Department of
Health and Human Services (HHS), and requires the HHS to
report to Congress on the present state of RF/MW safety re-
search by January 2001. On August 5, Leahy told the Senate that
the lack of a federal research effort “should no longer be over-
looked” and that the EMF RAPID program “could serve as an
excellent model” for such an effort. S.1538 follows two similar
initiatives by Leahy, both thwarted by Sen. John McCain (R-
AZ), who, as chair of the Senate Commerce Committee, wields
much power over telecom laws (see MWN, N/D97 and S/O98).
“McCain is usually not sympathetic to the direction we’re mov-
ing in,” an aide to Leahy told Microwave News. S.1538’s back-
ers have a strategy to avoid this obstacle: They will try to attach
their bill as a “rider” to a popular piece of legislation, according
to Leahy’s aide. The new measure’s sponsors also include Sens.
Russ Feingold (D-WI), Kay Bailey Hutchison (R-TX), James
Jeffords (R-VT) and Daniel Moynihan (D-NY). In the House,
Rep. Bernie Sanders (Ind-VT) introduced H.R.2834 and
H.R.2835 in September. The two bills are effectively the same
as the Senate proposal, with research funding addressed in the
latter measure.
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Radar

PEOPLE
France’s Dr. Bernard Veyret has been elected vice-chair of URSI
Commission K on electromagnetics in biology and medicine. He
will take over as chair from Japan’s Professor Shoogo Ueno in
2002 at the next URSI General Assembly, to be held in Maast-
richt, the Netherlands. At this August’s assembly in Toronto, Ueno
took over from Dr. James Lin of the U.S. Meanwhile, Motorola’s
Dr. Q. Balzano has been elected vice-chair of URSI Commis-
sion A on electromagnetic metrology....Dr. Edward Elson, who
long worked on microwave health effects at the Walter Reed In-
stitute of Research in Washington, retired on August 31....Sha-
heera Bieber has succeeded Ruth Greey as EMF issue man-
ager at Ontario Hydro Services Co. in Toronto, which runs the
transmission and distribution division that was part of Ontario
Hydro. Greey is currently on a two-year assignment with the
Canadian Electrical Association in Ottawa....Dr. David Rall, the
former director of the NIEHS, died on September 28 from inju-
ries sustained in a car accident. He was 73. In a 1988 speech,
Rall said: “The big challenge for environmental health sciences
in the 21st century is likely to be exploring the effects of micro-
waves and other EMFs on living things.”

EXPOSURE METRICS
Workshop Proceedings...In September 1998, the U.K.’s Na-
tional Radiological Protection Board (NRPB) hosted a work-
shop on Exposure Metrics and Dosimetry for EMF Epidemiol-
ogy. Attendance was by invitation only, and was limited to 49
participants from academia, government and industry. The meet-
ing was closed to the press, but the proceedings are now avail-
able. On power frequencies, particularly noteworthy papers in-
clude: the U.K.’s Dr. Philip Chadwick on an assessment of in-
dustrial environments; Sweden’s Dr. Birgitta Floderus on com-
bining residential and occupational exposures and the resulting
relative risks (see MWN, J/A97); and the U.S.’s Dr. Michael Yost
on magnetic field exposure metrics beyond time-weighted aver-
ages, using trolley workers as a case study. The RF/MW section
is essentially limited to papers on cellular phones and towers,
with very little on studies of broadcast or radar radiation. Of
interest here are: the U.S.’s Dr. Q. Balzano on the critical vari-
ables for estimating the radiation exposure of cell phone users;
Drs. Elisabeth Cardis and M. Kilkenny of the International Agen-
cy for Research on Cancer (IARC) in France on the multicenter
cell phone-cancer study (see MWN, J/F98 and S/O98); and Drs.
G.F. Pedersen and J.B. Andersen of Denmark on the differences
between the ELF and RF signals from CDMA and TDMA hand-
sets. The workshop, which was organized by the NRPB together
with ICNIRP and the WHO, was sponsored by the GSM Asso-
ciation, the Mobile Manufacturers Forum and the U.K.’s Na-
tional Grid Co. Representatives from the funding organizations,
together with three staffers from the U.S.’s EPRI, made up close
to a quarter of those invited to attend. The proceedings are avail-
able for £53.00 in the U.K. and US$100.70 elsewhere from:
Nuclear Technology Publishing, PO Box 7, Ashford, Kent TN23
1YW, U.K., (44+1233) 641683, Fax: (44+1233) 610021, E-
mail: <sales@ntp.org.uk>, Web: <www.ntp.org.uk>. They were
published as Vol.83, Nos.1-2, 1999 of Radiation Protection Do-
simetry, which was provided to all subscribers of this journal.
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Keeping Current: Follow-Up on the News

Conferences & Courses

◆ On July 12, the Council of Ministers of the European Union
formally adopted its recommendation on public exposures to non-
ionizing radiation (see MWN, J/A99). The text was published in
the July 30 Official Journal of the European Communities, which
is available on the Web at: <europa.eu.int/eur-lex>.
◆ In a September 21 letter, Thomas Wheeler, president of the
CTIA, urged the IEEE subcommittee on mobile phone compli-
ance testing to complete its work on revised guidelines with “all
deliberate speed” (see MWN, J/F99).
◆ NIOSH’s Manual for Measuring Occupational Electric and
Magnetic Field Exposures, which was released earlier this year,
is now available in “pdf” format on NIOSH’s Web site: <www.
cdc.gov/niosh/98-154pd.html> (see MWN, N/D98).
◆ A special issue of IEEE Transactions on Microwave Theory
and Techniques, on medical applications and biological effects
of RF/MW radiation, is slated for November 2000. Submissions
should be sent by November 15, 1999, to: Dr. Arye Rosen, Sarnoff
Corp., 201 Washington Rd., Princeton, NJ 08543.
◆ Just when we thought that the mobile phone–gas station igni-
tion hazard had been put to rest (see p.15 and MWN, J/A99), the
EPA issued a “cellular phone alert.” On August 13, EPA’s Howard

November 6-7: COST 244bis Workshop on Emerging Technologies,
University of Southampton, U.K. Contact: Dr. Terry Kenny, Multiple Ac-
cess Communications, Chilworth Research Center, Southampton SO16
7NS, U.K. (44+23) 8076-7808, Fax: (44+ 23) 8076-0602, E-mail:
<cost244@macltd.com>, Web: <www.radio.fer.hr/cost244>.
November 8-9: 1999 Tower Summit and Show, Paris Hotel and Casino
Resort, Las Vegas, NV. Contact: Shorecliff Communications Inc., 27127
Calle Arroyo, Suite 1909, San Juan Capistrano, CA 92675, (800) 608-9641
or (949) 443-3735, Fax: (949) 443-9206, Web: <www.scievents.com>.
November 9-10: Mobile Phones—Is There a Health Risk? London, U.K.
Contact: Simon Moss, IBC, (44+171) 453-5495, Fax: (44+171) 636-1976,
E-mail: <cust.serv@ibcuk.co.uk>, Web: <www.ibctelecoms.com/
health99>.
November 11-12: Electromagnetic Compatibility Compliance for Medi-
cal Devices, Park Hyatt Hotel, Philadelphia, PA. Contact: Barnett Interna-
tional Conference Group, 1400 N. Providence Rd., Suite 2000, Media, PA
19063, (800) 856-2556 or (610) 565-2622, Fax: (610) 565-4842, E-mail:
<customer.service@parexel.com>, Web: <www.barnettinternational.com>.
December 12-13: COST 244bis Workshop on Quality Assurance in EMF
Epidemiology, National Institute for Working Life, Solna, Sweden. Con-
tact: Dr. Birgitta Floderus, Karolinska Institute, PO Box 210, S-17177
Stockholm, Sweden, (46+8) 728-7286, Fax: (46+8) 31 39 61, E-mail:
<birgitta.floderus@imm.ki.se>, Web: <www.radio.fer.hr/cost244>.
January 10-13, 2000: RF Safety: Science, Compliance and Communi-
cations, Marriott Riverwalk Hotel, San Antonio, TX. Contact: Michelle
Gutberlet, Electromagnetic Energy Association, 1255 23rd St., NW, Suite
200, Washington, DC 20037, (202) 452-1070, Fax: (202) 833-3636, E-
mail: <eea@elecenergy.com>, Web: <www.elecenergy.com>.
In our last issue, we mistakenly listed the November 19-21 4th Euro-
pean Bioelectromagnetics Association Congress in Zagreb, Croatia. In
fact, it was held in 1998. We apologize for the error.

Wilson told his managers that it would be “prudent” not to use
cell phones “near areas where flammable and/or combustible
liquids and chemicals are stored.” And the Calgary Sun reported
on September 28 that the Technical Standards and Safety Au-
thority of Ontario, Canada, has issued its own warning about us-
ing cell phones when pumping gas.
◆ Magnetic Shield Corp. in Bensenville, IL, has introduced a
gaussmeter rental program. The devices can be used for 30 days
for $79, with a $100 deposit. For more information, see the com-
pany’s Web site: <www.magnetic-shield.com>.

As We Go to Press
A meeting organized by the CTIA, FDA and WHO to

define future research needs on mobile phone safety was
cancelled at the last minute. Originally scheduled for Oc-
tober 12-13 in Rockville, MD, the meeting had not been
rescheduled at press time.

All costs were to be paid by the CTIA. Government
sources suggested that FDA officials were concerned that
the agency might be seen as too close to industry.
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Trying To Make Sense of the News
Six years ago, the wireless industry declared that mobile

phones were safe, while the FDA warned that no one really knew.
Now they seem to have traded places. This month, the head

of the industry research group Wireless Technology Research
(WTR) warned that the consumer is not being protected, while
the FDA said that the phones pose no risk at all.

“We do not believe cell phones can pose any health risks to
humans,” stated the FDA’s Dr. Russell Owen (see p.15). Owen
claims to have been misquoted: In a widely circulated e-mail,
Owen wrote that, “Neither the content nor the context accurately
reflects what I said.” But reporter Patricia Wen told Microwave
News, “That is a verbatim quote.” Owen stated this opinion sev-
eral times in different ways, she said.

WTR head Dr. George Carlo disagrees with Owen. “My rec-
ommendation is that it’s much better for children to use a pager
than a cell phone,” Carlo told the Boston Globe. “The science is
in a gray area,” he explained. Carlo modeled a “hands-free”
headset for a Globe photographer and urged adults to keep mo-
bile phone antennas at least two inches from the skull.

Carlo’s recommendations make sense—but not because of
anything we have learned from WTR’s shell game of a research
program. The prudent avoidance measures cited by Carlo make
sense precisely because of how much we do not know about
cellular phone safety, at a time when there are over 250 million
cellular customers worldwide.

If the FDA, WTR or anyone else had mounted a serious health
research effort over the last six years, we would have a wealth of
data to digest. Instead, we are left chewing on sound bites.

*          *          *
Epidemiological evidence on EMFs and leukemia now paints

a clearer, more consistent picture than ever before. Data from
ten studies taken together show a significant risk for children
exposed to 6 mG or more (see p.3). And officials of EPRI, the
electric utility industry group, have concluded that the main stud-
ies of workers in the industry suggest an increase in the risk of
both leukemia and brain cancer (see p.3).

You might think that the EMF issue would now be taken
more seriously. Instead, we get an end to the government’s re-
search program, cutbacks at EPRI and newspaper editorials that
declare, “People sincerely concerned about possible health dan-
gers from EMFs...should be relieved to learn that [the threat]
was a fake” (Providence Journal, August 13).

*          *          *
“It’s not a problem” to use cellular phones on a commercial

airplane in midflight, aviation consultant John Sheehan told the
Wall Street Journal (see p.15). The Journal suggested that the
airlines’ real motive for restricting their use is to force passen-
gers to use the high-priced “air-phones” built into the seat backs.

But here’s what Sheehan told Microwave News three years
ago: “Although interference from personal electronic devices is
extremely rare, the very fact that it can possibly occur should
give the FAA and airlines pause about their unrestrained use.”
Sheehan chaired a committee of the aviation standards group
RTCA that prepared a report on this issue (see MWN, S/O96).

The Journal dismissed evidence of interference from wire-
less phones as “anecdotal,” arguing that attempts to recreate such
interference have failed. But Sheehan’s committee pointed out
that, “The likelihood [of reproducing interference] is low since
it has been impossible to duplicate the original conditions with
the same device, aircraft, location, RF environment and the air-
borne system’s settings.” The Journal quoted from the report,
but somehow left this part out.

If a mobile phone, laptop or video game did play a role in a
plane crash, would we know it? When we asked Sheehan, he
answered, “To tell you the truth...it would be very difficult to
tell.” He added, “I guess it’s public knowledge that after Secre-
tary [of Commerce Ron] Brown’s crash, a special team of inves-
tigators was dispatched to look at that very thing—especially to
see if somebody might have been using a cellular telephone.”

An airline pilot posted this response to the Journal on the
junkscience.com Web site: “When executing an instrument ap-
proach to 50 feet with 600 feet of visibility while traveling at
145 knots, precision is vital. Do not expect me as your pilot to be
sympathetic with your impatience to call your broker via cell
phone or to play Nintendo.”

*          *          *
Last year, Britain’s NRPB hosted a meeting on dosimetry

(see p.17 and MWN, M/J98). We wanted to attend—but the NRPB
told us the invitation-only meeting was “limited to leading ex-
perts in the fields of epidemiology, EMF exposure metrics and
dosimetry...and mobile telephony.”

One who did get an invitation was CTIA Vice President for
External and Industry Relations Jo-Anne Basile. Until three years
ago, Basile was a CTIA lobbyist on Capitol Hill; before that she
was a congressional staffer. Whenever we have spoken with
Basile, she has always been well-informed, friendly and intelli-
gent. But she is no more of a “leading expert” than we are.

Clearly, Microwave News and others were kept out because
the press and the public were not welcome at this industry-funded
meeting. The NRPB seems to view public scrutiny as an annoy-
ance. This habit of working behind closed doors is part of the
reason that Britain has a mobile phone exposure standard at least
five times higher than that of any other country in the world.

But, as we report on page 1, the U.K.’s exposure standard
may be about to change. The NRPB complains that this is based
on what it calls “political considerations.” We have another name
for it: public accountability.
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The annual meeting of  the Bioelectromagnetics Society (BEMS) is the event 
of  the year for the biological wing of the microwavecommunity. Experimental 
results are presented at BEMS long before they appear in print, giving re- 
searchers a chance to keep up and offering government andcorporateofficials 
a look at  what might be driving tomorrow's regulations. There was something 
for everyone at this year's meeting in Washington, DC, but for many the big . surprise was a paper about thermal mechanisms. - 

In the past, the so-called non-thermal effects have attracted the most atten- 
tion. The proposition that low levels of non-ionizing radiation can alter hio- 
loeical svstems. once considered a heresv. is now much more widelv acceoted. 
o ~ c o u r s e ,  thepossible mechanisms are ;till a matter of  uncertainty and de- 
bate. While this vear's oaoers at  BEMS would eenerate few headlines. thev . . 
confirmed the importance of power and frequency windows to explain bioei- 
fects and added confusion to the drue-microwave svnerev oicture. The blood . -. . 
brain barrier seemed all but forgotten. 

Environmental Protection Aeencv (EPA) researchers reoorted that minis- - . .  . 
culeinternal electric fields canreleasecalciumions in the brain whenexcited by 
unmodulated ELF fields. Here again, power density windows were observed. 
Equally exciting was areport of a new frequency window: one which peaks at a 
modulation of 60 Hz and which is related to the immune svstem. Attemnts to 
replicate the synergy between microwaves and tranquilizers have generally 
failed and many of  those working on it have given up. 
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The BEMS meeting was scheduled to coincide with the 20th assembly of the 
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A new center has been established to help people alleging injuries from ex- 
posure to microwave radiation. The Microwave Radiation Information and 
Action Center, operating out of  Washington, DC, will actively seek and dis- 

Infomation and Litiaation Center 

seminate government documents and will provide legal advice to tho& who 
have been exposed. 

The center was set up by Stuart Lemle, the head of the Washington law firm 
Lemle and Associates, and Barton Reppert, a Washington based journalist. 
Lemle will serve as executive director. 

Thecenter has four main objectives: (1) to serve asaclearinghousefor infor- 
mation on the irradiation o f  the US embassy in Moscow a i d  other cases in- 
volving human exposure to microwave radiation; (2) to promote thereleaseof 

Chronic Studies 
~nformation on microwaves now in government files through requests under 

p.3 I the ' Freedom of Information Act (FOIA), and when necessary through litiga- 
Drug Synergy tion; (3) to  offer legal advice to persons who believe they have suffered health 

problems as a result of  exposure to microwave radiation; and (4) to promote 
(continuedp. 81 



CONFERENCES: BEMS 

(continued from p. 1) : International Union of Radio Science (URSI), and the atten- 
dance of each profited. On August 13, immediately after 
BEMS. manv of the oarticinants moved over to the URSI 
meeting to hear a scrics of lccturcs on the Ir~rerocrion> o/Elec- 
rronroeneric H'o,er 1vrr11 Blolopical S~srenrs. These ~enera l  re- 
views of  bioeffects, medical applicatl'ons and standards will be 
collected. toaether with a critical analysis, into a special edi- - tion of ~ h d i i ~ c i e i c e ,  but will jxobabl; not be published until 
the summer of 1983. (In nrenaration for the meeting, URSI 
published R ~ b f i e ~ , . o / ~ a d i b ~ c i ~ n c e ,  1978-1980. ed~tedby S.A. 
Bowliillof the University of lllino~s, Urbana-Champaign.The 
cotnpendium has cl~aprers on biocflecrs, measurements and 
interference, amongorher subjecrs. Acony is available for S2O 
from URSI,  venue Albert  anc caster -32, B-1180 Brussels, 
Belgium.) 

New Thermal Data 
Certainly any vote on the most provocative papef of the 

meeting would have been won by Dr. Gregory Lotz of the 
Naval Aerospace Research Lab in Pensacola, FL. Lotz and 
two co-workers exposed male rhesus monkeys to 225 MHz RF 
fields at power densities ranging between 1 and 10 mW/cm' 
(SAR=0.3-4.0 W/Kg). The frequency is near the monkey's 
theoretical whole-body resonance, but even so, Lotz found 
that at  5 mW/cm2 (SAR=1.5 W/Kg), the exposures caused 
"much greater heating than that which would be predicted 
based on dosimetric considerations and on comp&sons to 
other frequencies." Lotz concluded by saying that there was 
"something unexplained" going on. 

Whatever the explanation may turn out to be, the implica- 
tions of  his result; were immediately apparent. The ANSI 
standard, now in the final stages of review, is based on the as- 
sumption that there are no dimonstrable hazards associated 
with whole-body average SAR's of less than 4 W/Kg. Lotz's 
showing "dramatic" heating at an average SAR of 1.5 W/Kg 
could, as one agency official was quick to point out, have a 
profound impact on futurestandards. For themoment, every- 
one will have a chance to mull the paper over until the next 
gathering at October's Micmwoves and Thermoregulation 
symposium at the Yale medical school. 

Windows: Old and New 
A new twist in calcium efflux research was reoorted bv 

EPA's Dr. Carl Blackman: he exposed brain tissue to 16 H; 
fieldsin the obsenceof a carrier frequency at  ambient voltages 
of  1 to 70 V/m. In that range he identified two power win- 
dows, which caused statistically significant enhancement of  
calciummobility.Theinternale1ectric fields weresubstantially 
lower than a thousandth of  a V/m. makine this. accordina to - .  
Blackman, "a solid case of  a reiponse that cannot beex- 
plained by a general heating mechanism." 

Runs at  I Hz and 30 Hz showed no effect, confirming the 
previously known activity of  the 16 Hz field. The one quirk 
was that Drs. Ross Adey and Suzanne Bawin had done a sim- 
ilar experiment five years ago, and while they too had found 
power and frequency windows, the ELF fields had reduced 
calcium flow-not increased it (Proceedings NAS, 73, 1999, 
1976). Blackman believes the different conditions in the two 
labs could explain this apparent inconsistency. 

Dr. Rochelle Medici of Fairview State Hospital in Costa 
Mesa, CA, showed that the 16 Hz window has direct behav- 

ioral implications. Although earlier behavioral tests carried 
out in 16 Hz amplitude modulated fields with neonatal cl~icks 
had proved negative, Medici tried again with ducklings on the 
grounds that water. used as a reinforcer in the exneriment, is 
rneffective for chicks. Using a carrler irequcncy "f 450 h l H ~  
and a Dower dunsits of  1 m\V/cm', hlcdici dld find a sicnifi- 
cant difference in activity for the ducks in the 16 Hz field as 
compared to controls. Modulation at  3 Hz had no effect. 

A completely new type of microwave window was reported 
by David Lyle, a graduate student working with Adey at the 
University of  California. Riverside. Lyle was able to inhibit 
cell-mediated immune response with modulated 450 MHz 
radiation. He observed the greatest inhibition when the 
1.5 mW/cm2 field was modulated at  60 Hz. Lyle speculated 
that thismechanismof action may be related to thecalciumef- 
flux from brain tissue, given that cytolytic immune response is 
calcium dependent. 

- .  Drug Disorder 
The sorting out of  tranquilizer-microwave synergy seems as 

far off as ever. (See MWN, February 1981.) Both Dr. Rufus 
Sessions of Walter Reed Army Instituteof Research, Washing- 
ton, DC, and Dr. Richard Lovely of Battelle Northwest in 
Richland, WA, have been unable to produce the synergy re- 
ported by Dr. John Thomas. The exposure system was differ- 
ent in each experiment, leading to speculation that the possible 
discrepancy may turn on near and far field dosimetry. . ~ 

(Thomas used a near field exposure system, Lovely, the far 
field and Sessions circular waveguides.) Whatever the source, 
Thomas will have to find it himself, because neither Sessions 
nor Lovely intends to pursue the drug work. 

Thomas may get some help, however, since Sessions will 
soo,n become the director of the Division of Behavioral Sci- 
ences at the Armed Forces Research Institute of  the Defense 
Nuclear Agency. The move will put him near Thomas's lab at 
the Naval Medical Research Institute, and no doubt accessible 
for consultation. 

The news from Guy lab in Seattle wasequally contradictory. 
Robert Johnson was able to replicate the study reported at 
last year's meeting showing synergy between valium and 
1 mW/cml radiation with a different strain of  rats and a dif- 
ferent crew running the experiment. But in his new work, he 
failed to see any valium synergy in a shuttlebox behavioral 
test. Johnson will continue to work with valium and librium. 

Blood Barriers 
At last year's BEMS meeting in San Antonio, three retearch 

groups presented papers on their studies of  microwave- 
induced permeability of the blood brain barrier (BBB). Sur- 
prisingly, no new work was reported this year. 

Allan Frey did announce the results of a related study car- 
ried out by Elaine Coren and himself at their Randomline lab: 
the effect of microwaves on the blood-vitreous humor barrier 
in the eye, which they claim has a similar derivation and func- 
tion as the BBB. In two experiments, they exposed rats to 
pulsed (7.5 pps, 10 usec), 1.2 GHz radiation with an average 
power of 75 uW/cm2 for 25 minutes. In both cases, they de- 
tected significant leakage of the tracer dye through the barrier. 
Frey concluded that microwaves were definitely affecting the 
blood barrier in the eye, but he "didn't have enough informa- 
tion to say what was happening and why." 
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MW & ELF Chronic Studies 
# , Reports of  US studies of long-term, low-level exposures, 

presented at BEMS, indicate a failure to identify any signifi- 
cant bioeffects, though a Chinese study did turn up some 
microwave-induced changes: 

* John D'Andrea reported that his team at the University of 
Utah had found no differences between 14 rats exposed to ., 

; 500 uW/cma, 2450 MHz, CW microwaves for 650 hours over 
92 days and controls (SAR=0.12 W/Kg). Indicators of body 
weight, blood chemistryand open field behavior wereallnega- 
live. D'Andrea did see a change in a shuttlebox behavioral 
test, but interpreted it as anomalous. The experiment was de- 
signed to extend the work of USSR's Michael Shandala and 
Battelle's Richard Lovely, both of whom did find some 
chronic effects. Professor D'Andrea speculated that the ap- 
parent inconsistency in results might be explained by dif- 
ferences in the exposure system and in the animals irradiated. 

* Members of A.W. Guy's group at the University of Wash- 
ington, Seattle, presented a progress report on their million 
dollar, three year study. At the end of the first year, 100 male 
rats, exposed to 480 uW/cma. 2450 MHz, 8 Hz modulated, 
pulsed (800 pps. 10 usec), microwaves had similar body 
weight, blood chemistry and open field behavior as the 100 
controls (SAR equal to or  less than 0.4 W/Kg). 

* Kno-Chiang Yee of  the Microwave Institute of Chekiang 
Medical College, now visiting Guy's lab, reported finding 
some changes in EEG, EKG and leukocyte counts as well as 
fluctuations in blood pressure and errors in labyrinth tests 
among rats and rabbits following six-hour daily exposure for 
four and a half months to 2450 MHz, CW fields at power lev- 
els ranging from 0.1 to 10 mW/cm2. No changes in rectal 
temperature, body weight and whole blood cholinestrase were 
found. Yee warned that the results of the chronic experiment 
suffered from exposure conditions that allowed variations in 
SAR's amorlg llie exposed animals, and from t l~e  t~sc of mrral 
electrodes to measure EEGs and EKCis. 

* James Grissett of thcNaval Aerospace Research Labin Pcn- 
sa:oIa. FL, described rherenlicariun o f  the lona-rermsrudvof 
rhesus monkeys exposed ~ O E L F  fields of 0.2 n k  and 20 ~ ; m ,  
which had showed a difference in growth rate of  males, but 
not females, during the first year followed by no further 
changes. After completing its first year, the replication study 
has failed to show any differences ingrowth and development, 
leading Dr. Grissett to conclude that the ELF electric and 
magnetic fields "did not have a generalized metabolic effect 
on rhesus monkeys!' 

New Meters 
Tadeusz Babij and Howard Bassen described a new RF 

meter developed at the Bureau of Radiological Health as alow 
cost alternative to todav's $2.000-3.000 instruments. The 
unit, optrating in the 10-(00 h l ~ z  ra11g.e witha projecrcd price 
of abuut $1.000. should he attraclive to local health officials 
for monitoking i n  occupational settings such as RF sealer 
operations. The bureau is demonstrating the meter to the 
private sector and is negotiating with a few companies that 
have expressed an interest in manufacturing it. 

MICROWAVE NEWS September 1981 

Scientists at the Lawrence Berkeley Lab are developing a 
portablemagnetic field dosimeter. Thesecond generation pro- 
totype, according to Dr. T.S. Tenforde, responds to steady- 
stateand time-varying fields of up to 5.000gauss. Theunit has 
a memory capable of  recording exposures over an 8-hour 
shift, as well as an alarm, triggered at preset levels of max- 
imum magnetic fieldsand their rateofchange. Theunit weighs 
about a pound and would cost $300-500 if 100 units were pro- 
duced. Tenforde and his colleaguesarenow working on a third 
stage prototype. (Possible magnetic field exposure standards 
werediscussed by Dr. C.E. Easterly of the Oak RidgeNational 
Lab.) 

Living Magnets 
Professor Richard Frankel of  MIT's National Maenetic - 

Labgaveanimprompru talk onanlmalmagnerism, anew firld 
that promises to atrract growing artmtion. W ~ t h  the discoverv 
of &agnetic bacteria, scientist; have widened the search fo i  
living creatures that can manufacture their own magnetic 
material: so far, pigeons, honey bees, butterflies and sharks 
have all been found to contain small quantities of  magnetite. 
(A report in the August 21 Science adds dolphins to this list.) 
Frankel left his audience with the intriguing suggestion that 
such living magnets may interact with radiant energy in as yet 
unpredictable ways. 

Radiophone Radiation 
With the promised growth of radiophones for mobile com- 

munications, many more cars will be sporting UHF antennas, 
raising interest about this new source of radiation exposure. 
Professors Guy and C.K. Chou have made some measure- 
ments with full scale human phantoms, standing and leaning 
on a 1971 Mazda. For an input power of  10 watts, they found a 
maximum SAR for a leaning woman of  0.6 W/Kg near the 
bridge of the nose. This was only a feasibility study using 
homogeneous models; now they plan to add detail to the 
models and take more measurements. 

Project Migraine 
Can a human "hear" signals of  an impending earthquake 

or volcanic eruption? A woman from ~ a l e m ,  OR, seemsto be 
able to. According toChristopher Dodgeof theCongressional 
Research Service, slit has a good rrcord forpredicting seismic 
acrivity,a~idsl~e\rasfound to beinsyncw~th merersun h l t . 3 .  
Helens during last year's eruptions;The woman, who suffers 
from headaches and hence the name of  the study she has 
spawned, Project Migraine, is currently undergoing tests at 
the University of Colorado. These hope to uncover any pos- 
sible coupling between the woman and geophysical systems; 
while electromagnetic coupling has not been ruled out, an 
auditory effect is deemed more likely. Dodge guessed that 
there may be as many as 1,000 people across the country with 
the samecondition. If anything comes of this, they ma; bein 
great demand. 

At its annual business meeting, the election of Dr. Donald 
McRee of the National Institute of Environmental Health 
Sciences as president-elect of  BEMS was announced. Next 
year's meeting will be held at the Beverly Wilshire Hotel in Los 
Angeles the week before the July 4th weekend. 
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STANDARDS 

ACGIH 
I' , Thc American Conference of Governmental Industrial Hygienists 

(ACGIH) has proposed a new threshold limit valuc (TLV) for radio- 
frequency radiation and a revision of its microwave radiation TLV 
standard. 

The ACGIH proposal has the same "well" shape as the NIOSH 
and ANSI proposals-the precise shape of the well is different for 
each-but is less stringent at the higher GHr frequencies. At the bot- 
tom of the well between 30 and 100 MHz, the proposed TLV is . 

; I mW/cml, rising at lower frcqucncies to IW mW/cmxat 3 MHz and 
a t  hieher freouencier to 10 mW/cm2 at 1 GHz. 1Seeooooritcnaee for 
the 611 teat dr  thc ACGIH proposal.) Themaiimumhigh frcq;ency 
porrer levci ruggertrd by eithcr NIOSH or ANSI ir 5 mW/cm: 

The 1WmW/cm~limilrould apply la frcqucnciesas low as 10 kH2, 
making it the only US standard, either proposed or promulgated, to 
cover low frcquency emissions from VDTs. 

Thereis nocurrent ACGlHTLV for radiation below300 MHz, and 
the one for microwaves 1300 MHz-300GHz) is 10 mW/cm'. Accord- 
ingco theproposcdrlt&ge. therlnndnrd wo"ld brcome3 mW/cm'al 
300 ZIHz, increasing I mW/cm' for e3ch 100 h l H ~  rise in frequency 
up lo I GHz. Above I GHr, the old and rhc new slandards arc rhc 
same. 

The proposal offered by the Physical Agents TLV Committee was 
approved by the ACGIHboardandmembershipat its annualmeeting 
in Portland. OR. Inst Mav. It was recentlv oublished in the 1981 edi- . . 
lion of the ACGIH TLV booklet in a "Norice of Intended Changes." 
According to ACGIH proccdurcs, propomlr arc constdercd trial 
limltr for at least a year, when rhey become eligible for lormal adop- 
tion. 

In an intcrvicw. Bill Kelly, executive secretary of ACGIH, stressed 
that the svstem allows all interested oarties to comment on orooosed . . 
chances. "We want as much input as wccan gct." hesaid. Thcrcvieu 
prorrrr is already undcr nay: thc TLV ;ommittcc mcl in Toronto in 
mid-Augual, and ramemodificmioncrotl~elow frcquency portionof 
the standard were considered. Another meeting of the committee is 
scheduled for December. 

Thc committee is also studying the possibility of setting TLVs for 
cxtremclv low freouencv 1ELR radiation 10-300 Hz1 and for con- , . .  . 
nnuous and pulsed maenetic fields. At prrscnt the cammittee beheves 
there ir not cnough lnformat!an 10 propose standards. 

Any comments on the RF/MW proposalshould bcsent to William 
Kelly, Executive Secretary, ACGIH, 6500 Glenway Avenue. Bldg. 
D-5. Cincinnati, OH 45211. 

ANSI 
A new draft of theAmerican National Standards Institute's (ANSI) 

C95.1 standard for human exposures to  radiofrequency and micro- 
wave radiation has been circulated to the C95 committee. Changes in 
the draft, worked out by Professor A.W. Guy, subcommittee IV 
chairman, are designed to resolve the objections that havedelayed the 
standard. Committee members have until September 1 to  submit 
comments on  the draft. If no objections are raised, the standard will 
besubmitted to ANSI for public review andcomment. OthewiseC95 
Chairman Professor Saul Rosenthal will call a full committee meeting 
to  decide how to  proceed. 

The draft now bcinb circulated, however, is essentially the same as 
the draft considered at the last C95 committee meeting in February. 
(Full text published in MWN, May 1981.) 

One change is a rearrangement and rewording o f  the language on 
the standard's applicability to the general population: 

"Because of the limitations of the biological effects data 
base, these guides are offered as upper limits of exposure, 
particularly forthe population at large. Whereexposure con- 
ditions are not precisely known or controlled, exposure re- 
duction should be accomolished bv reliable means to values 
as low as arc rea,onably nchievablc. Exposures rlighlly inex- 
cess of  the radiofrcqucncy protection guides are not neces- 

sarily harmful; however, they arenotdesirableandshould be 
prevented wherever possible:' 

The clause that specifies the guides "are not recommendations of 
levels for exposure! of indefinite duration" has been deleted. 

Other changes include the addition of a definition of "specific ab- 
sorption rate" (SAR) and new language to describe the measurement 
of clcctromagnetic fields. 

In the rationale document that accomoanies the standard. a nuru- . .~ ~~ 

graph has beenadded lo :iarlfy hnu SAK'r may be mearurcdinurdrr 
lo qualify far the sla!ldard'r crclusion claurc: 

"It was also recognized by the Subcommittee that to deter- 
mine whether or not a particular RF source would meet 
these absorption criteria would be difficult and could be 
done only by a qualified laboratory or scientific body for a 
general class of equipment. In no case could a routine field 
survey determine conformance with the criteria of this part 
of the exclusion." 

USSR - .  

The Soviet Union has indeed raised its occuoational standard to 
25 uW/cm', accord~ngto Guy, who wns in Kicv Iaal Junc, alrhaugl~ a 
r~rtior Rusrianoffiuinlartendin~rheURSl nt:etingcouldnotcanfirm 
the change. 

Guy said that he had learned of the revision from Dr. B. Savin of 
Moscow's lnstituteoflndustrial HygieneandOccupationalDisenses. 
Effective January 1982, the new occupational standard will bc 
25 uW/cma for an 8-hour working day, 200 uW/cm2 for a 2-hour cx- 
oosure. and 1 mW/cmz for20minutes.The20-minutestandard isthe . 
same% thconenouin cffccr. thc8-hour srandardir now 10uW,crn'. 
and the new 2.hour limit is n doubling over rhc prcicnr 100 u\V/cm: 
standard. 

Meanwhile Professor lnal Akoev, deputy director of the Institute 
of Biological Physics in Pushchino, a scientific center south o f  
Moscow, would only say that the standard was under discussion and 
that a decision on a possible revision may be reached by the end of 
the year. 

Guy, who was visiting the Soviet Union from the University o f  
Washington, Seattle, reported that thestandard setting process in the 
USSR was similar to that in the US-marked by conflicts between 
regulators and users. 

WHO & IRPA 
Dr. Przemyslaw Czerski, presently visiting BRH from Poland. 

reviewed standards in Europe for the URSl conferees. 
He announced that the World Health Organizntion (WHO) had 

adopted the "ALARA" principle for determining pcnnissible ex- 
posures to non-ionking radiation: "pubfic exposures should bc kept 
as low as readily achievable!' Czerski noted that in applying the 
ALARA principle, WHO advised the consideration of social and 
economic factors, taking into account local conditions. He 6uoted 
from the new WHO report on non-ionizing radiation: 

"Values within the range 0.1-1 mW/cm2 include a high 
enough safety factor to allow continuous exposure to any 
part of the frequency range over the whole working day. 
Higher exposures may be permissible over pnrt of the fre- 
ouencvranaeand for intermittent or occasianalex~orures." . . 

Czerrki reporteh Ihat lrrrly and [he EEC uurcalso in thuprocersof 
setting non-ioniring r3dlation slaodardi. At the lhlPl  mceting (rcc 
p. 7) Amlcto igncrti raad that lhc lnsliruto Supcriorc di Sanit3 in 
Rome would dcvclap a standard by the fall. 

Annette Duchene, secretary of the International Radiation Pratec- 
tion Association's (IRPA) non-ionidne radiation committee. said 
that the cornmittcc u,as also working on-an cxporurc standard. A dc. 
tailed rcporr on IRPKracrivilics will appcar in MirroameNeas next 
month. 
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ACGIW STAND -Full Text 

A C G I H  N O T I C E  OF I N T E N D E D  C H A N G E S  Therevalues should bc used asguides in theevaluation andcontrol 
# (1981) of exposure to radiofrcquency/microwave radiation, and should not 

be regarded as a fine line between safe and dangerous lcvels. 
Radiofrequency/Microwave Radiat ion 

These Threshold Limit Values (TLVs) refer to radiofrcqucncy (RF) 
and microwave radiation in thc frequency range from 0.01 MHz to Notes: 
300GHz, and represent conditions under which it is believed workers 
may be repeatedly exposed without adverse hcalth effects. The TLVs I. All Radiofrequency Radiation (RFR) exposures should be kept as 
shown in the Table are selected to limit the average whole body low as reasonably possiblegiven the current state of knowledgeon 

.% , specificabsarptionrate(SAR) 100.4 W/kg in any sixminutes(0.l hr) human effects, particularly nan-thermal effects. 
ncriod for 3 MHz to 300 GHz. see the Fieure below.. 2.  For fieldsconsistingofanumbcroffrequencies, the fractionofthe - 

Sinceit is 11su311y imprac~icaito ~ P I S U ~ S I ~ C S A R ,  theTI.Vr 3 r r . e ~ -  protrruun guide incurrcd within c x h  frcqucncy level should be 
prcrrcd in unjls lh31 are mmrurablu, wr, squares of Ibr. uluclrli and delermined ind thr sum ora l l  fractions rhuuld not C A C C C ~  unity. 
hagnetic field strengths, averaged over nny 0.1 hour period and this 3. For pulsed and continuous wave fields, the power density is av- 
can be expressed in units of equivalent plane wave power density for eraged over thesixminutcperiod, andshouldnot cxcecd thcvalucs 
convenience. The squared electric field (E), magnetic field (H) in the Table, except as noted for partial body exposure. 
strength valucs, and power dcnsity (PD) are shown in the Table. For 4. For partial body exposures at frequencies between 0.01 MHz and near field exposures PD cannot be measured directly, but equivalent 1.0 GHz, the protection guider in theTablc may be exceeded if the plane wave power density can be calculated from the field strength output power of a radiating device is 7 watts or less. For example, measurement data as follows: * 

E' 
if a hand held transmitter operating at 27 MHz has n maximum 

PD in mW/cm2 =- 3700 whcrc: output of 5 watts, it would be excluded from any further field 
measurements. E* is in volts squared (V') per meter rquared (m'). 

5 .  No measurement should be made within 5 cm of any object. 
PD  in mW/cm'=37.7 H' where: 6.  All exposures should be limited to amaximum (peak) electric field 

H' is in amperes squared (A') per meter squared (m'). intensity of 10 kV/m. 

Frequency (F) 

100 - 
% 
2 - 
x 10- - .- 
$ 
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Threshold Limit Values (TLV) for Radiofrequcncy/Microwave Radiation in Workplace (Whole Body SAR 
Less Than 0.4 Wlkg). 

F I G U R E  

1 A A 

TABLE 
RADIOFREQUENCY/MICROWAVE T H R E S H O L D  L I M I T  VALUES$ 

Electric Field ~ a ~ n e t i E ~ i e l d  
Frequency Power  Density Strength Squared  Strength Squared  

(mW/cmz) t  (V1/m') (A'/m2) 
.0.01 M H z  to  3 M H z  100 377,000 2.65 

I0  kHz 
I 

1 M i I i  3 10 30 100 1 GHi 10 IW 3W 

3 MHzto 3 0 M H z  

30 M H z t o  IOOMHz 1 3770 0.027 
1 0 0  M H z t o  l GHz P / 1 0 0  3770 x f*/100 fe/37.7 x 100 

1 G H z t o  300GHz I 0  37,700 0.265 

tmW/cm'=milliwuttr per ccnlimetei squared 
.f = rrcqucncy in MHz 
$Note that the Table, as ariginally published in the ACGIH TLV bookie1 contsinr two typos, which have been corrected here. 
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VDTs 

NAS SYMPOSIUM 
Asymposium on Video Display Terminals and Vision o f  Workers 

sponsored by the National Academy of Sciences' Committee on Vi- 
sion drew 250 people to Washington. DC. this August20-21. Topics 
for the twoduy mccting ranged from thcphysiolagy of theeye to the 
design of VDTs. 

Thcscssion on radiation exposure was thc only discussion to end on 
anoteof consensus. Svmoosium chairman Dr. Edward Rinalducci, of ~ ~ . . 
thc Georgia Instilute of 'lechnolo~y, concluded that 111s radiation 

; rlrks " r e m  no1 tu bcconsiderablr." Olher potcntlal hazard,, hou- 
cvcr, ucrc harder t o  dcfine and require further study. 

Redislion Suneyr 
Survey data on VDTradiation emissions wereoutlined by Bill Mur- 

ray of the National Institute for Occupational Safety and Health 
(NIOSH).Thevery law levcls of all emissions, Murraysaid, havccon- 
vinced NIOSH that routine checks of VDTs are no  longer necessary. 
Although requcrts for testing often cite possible malfunctions or var- 
iations in VDTmodels. Murray asserted that there is no reason t o  be- 
lieve broken machines leak radiation. Further, NIOSH believes the 
variations among VDT models produced by some 150 manufacturers 
are minimal. 

The key radlalion isrui. lor 311 canccrncd 15 tllr porriblc link bc- 
hvccn catnract dcuclapmenl and chronic crpowrr. to VDT radiation. 
Dr. hlnrtin hlalnrter, of 111s Rctina Foundatlun in Boston, raid only 
large epidemiological studies could fully answer this concern, but 
"we can be reasonably confident from studies and surveys that any 
risk of specific ocular problems [caused by1 VDTs is very unlikely." 
Professors William Ham. from the Medical Colleec of Vireinia. and ~ ~ 

Donald Pittr, from the ~;,iversltv of Hourton ~ o l i c e c a f  ~ i t o m c t r y .  
agrcrd %sillt hlainstcr. A s  a formcr membcr of the Electrom3gncttc 
Radiation hlanagmmcnl Advlrary Council, Ilam said lte has been 
concerned about radiofrequency and microwave bioeffectr for a long 
time, "but no one who has studied in this ficld for the past ten years is 
the least bit concerned" about VDTs. 

Calaracls snd Epidemiologica 
The focus on cataracts continued into the next panel on ocular 

pathology. Though not identified by name, the work of Dr. Milton 
Zarct, a well known New York ophthalmologist who maintains that 
low levels o f  non-ionizing radiation cause cataracts, was addressed. 
Alfred Sommer, of the Wilmer Ophthalmological Institute at Johns 
Hopkins University, said the ten anecdotal cases of catarncts- 
reported by Zaret-which are the primary evidence for a VDT- 
cataract link, are not convincing. Dr. Hugh Taylor, also from the in- 
stitute, pointed out that cataraclsareageneralproblemand that there 
was no  evidence linking them to VDTs. Unless "something totally 
unexpected" comes up in the Mount Sinai or  Baltimore Sun epidem- 
iologic~ now underway, Taylor believed it is "not worthwhile to do 
more work with VDTs." 

Dr. Arthur Frank, environmental health physician at Mount Sinai 
Hospitalin New YorkCity anddircctor of itsVDTepidemiology, and 
David Eiscn, of the Newspaper Guild, were virtually alone in urging 
more work on long-term. low-level VDT radiation effects. Frank 
agreed that there is no evidence of damage, but stressed that little re- 
search has been done and that more data are needed. Eiren warned ~~~~~ ~~~~ 

against "clormg tltu bonk" on this issue bcforr. thr Son and Sinzi 
studies are :ompleted. NIOSH's Murray alsocalled for tnorr rerearch 
an  thecffccts oichronic mdintionrxpoaureon thceyc. and for bcttcr 
field survey instruments. His concern, however, was not associated 
with VDT hazards. 

Reoonine on the Mount Sinai studv. Frank said that varticivatinr - . . . - 
members from ii tr  of thr se\'cn Newspaper Guild locals invol\'cd in 
thc project oil1 rc:eive ophthalmologic31 er~nl~nat ions .  

Rashes Enplnined? 
Two Scandinavian studies linking facial rashes t o  static electricity 

generated by terminals were reported by OlovOstberg, from theCen- 

tral OrganiwtionofSalaried Employees ofSwedcn. In Norway, work 
completed by Walter Cato Olsen, of  the Christian Michelscn Institute 
in Bergen, indicates that "rash-prone operators are commonly cx- 
posed to extremeelcclrostatic fields.. .caused partly by high voltages 
associated with the display screens and partly by electric charges ac- 
cumulated by the bodies of  the operators." The number of  airborne 
microscopic particles increases in the presence of these fields. Olsen 
suggested that field-enhanced exposure to these irritants causes the 
rash, and possibly other health problems such as eyediscomfort. Ost- 
berg noted that Norway's proposed VDT regulations advise that 
static electricity be reduced to the lowest possible level. The Swedish 
equivalent of NIOSH is also concerned with stalic electricity and 
olans an eoidemioloev on the nossible effects of airborne ions on the -. 
skin and eyes. Seven hundred operators and 350 controls will partici- 
pate in the yearlong study. 

Visunl Fnligue 
Visual fatigue proved more difficult to assess than radiation risks. 

Evidence of VDT-induced strain included a review of studies docu- 
mcntinc changer rn the rye's "resung f o c ~ l  polnt" after p:~longed 
V D r  work and of n survcy showing tnorr c)ccomplalntr fronl oper- 
ators ar their VDT work hours increnjcd It is rtill too early lo sa) 
whether or  not these effects signal permanent ocular change. 

Investigations into the causes of  eye stress have identified several 
key factors, including display screen characteristics, ambient lighting 
and VDT design. Work organization and pacing were also cited. 

Surprisingly, not all of the symposium's experts thought VDTs en- 
tail a unique set of visual demands. Sommer was not convinced that 
reading from a display screen. for example, required adifferent effort 
than some traditional office work. Drs. Tony Adams, from the 
School o f  Optometry at the University ofCalifornia nt Berkeley, and 
Julian Hochberg, from the psychology department at ColumbiaUni- 
versity, however, strongly disagreed and cited image reflection on the 
display face, which is known to produce ocular stress, and thespecial 
acuity required by stroke-by-stroke reading. 

As reacarch and debate continue, national standards for VDT use 
have emerged to protect workers. Dr. Martin Helander, of  the Can- 
yon Rcscarch Group in California, provided a concise review and 
compvrison of these ergonomic standards. 

Although participants at the symposium agreed that more research 
is necessary to guarantee optimal VDT working conditions, current 
knowledge apparently is not fully utilized. For example, Dr. Harry 
Snyder, from the Department of Industrial Engineering and Opera- 
tions Research at Virginia Polytechnic Inrtitutc, maintained that 
some good display screens already exist. Most unit designs, however, 
arc based on home TV screens, which Snyder said are not entirely 
suitable for VDT work. Unfortunately, noone  hascompiledcither an 
evaluation of available models o r a  criteria list for selecting terminals. 

A summary of the symposium proceedings may appear this fall, 
but the final publication decision has not been made. For in- 
formation, contact Key Dismukes a t  the Committee on Vision, (202) 
389-6068. 

BRIEFS * 
Recognizing the need for greater inlormalion exchange, NLOSH 

has created the Clearing House on Office Worker Health Issues. Its 
current focus will be on VDTs, but NIOSH's Michael Smith says a 
range of issues affecting the office environment will eventually be 
covered. For information, contact Tcd Schoenborn, Division o f  
Technical Services, NIOSH, 4676 Columbia Parkway, Cincinnati, 
OH 45226. 

The August 13 i r s u e a l N e ~ ~ S ~ i ~ n l ~ ~ l r ~ . p o r t ~  On Nor-ay'~ propob~d 
s3fety guidelines far VOTs.Theruleraddresrsrat~celectr~:ity produ;- 
rd by termin3lr, ul,!clt a itudg by Nonr.a)'s Clirisli.In hlicftclsch In- 
stitute hns linked to facial rashes. (See above.) 

tio\crnm~.nt regulalions fur VDl'radiatton ucrz rr:ommendod b! 
this ).car's N ~ ~ s p a p c r  Guild Convention. The July 31 CiufMRcporler 
also notcr that the guild is complcling a handbook on VDT hcalth 
measures for its locals. 
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CONFERENCES AROUND THE COUNTRY 

i The International Microwave Power Institute (IMPI) held 
its annual symposium in Toronto, June 9-11. 

The highlight o f  the meeting was the participation o f  Zhi- 
Yuan Shen, of  the department of  radio electronics engineering 
at  Zhejang University, Hangzhou, in the People's Republic of  
China. Shen is now visiting the Microwave Research Institute 
a t  the Polytechnic Institute of  New York. H e  outlined the use . . of  microwaves in the production of  chocolate, dry milk cake, 
wine. snirits. timber. oaoer. medicines and maenetic taoe. 
with' re ipeci to  m e d k l  applications, Shen discussed hyper- 
thermia research. but most interestine was the ao~l icat ion of - . . 
microwaves t o  acupuncture treatments: "Through a needle- 
tvoe antenna. the microwave oower (freouencv about 1000 
MHZ) was transmitted into some acupoint;on the  body of  the 
animals and human beings. T h e  exoeriment indicated that the  - 
acupuncture curative effects of  some illnesses were improved 
by this method!' 

Shen also said that there was some work o n  male birth con- 
trol being carried out.  Experiments on  exposing wheat, soy- 
beans and rice to  CW and pulsed microwaves indicated that 
microwaveexposure can stimulate variation in the plants, pro- 
ducing beneficial variations, which are inheritable. 

In  the opening plenary session, Dr. Geoffrey VOSS, of the  
Surgical Medical Research Institute a t  the University of  Al- 
berta, described the biological effects research field as  "most 
exciting," but decried its "remarkably low level of  funding." 
According to  Voss's calculations. the field is onlv netting one 
millicent per hertz of  band width per year. H e  feit th ree i i l l i -  
cents would be a more a o ~ r o ~ r i a t e  level-though he did not .. . 
believe that all frequencies should be allocated equal shares of 
research moneys. 

Maria Stuchly, of  the Radiation Protection Bureau, Health 
and Welfare. Canada. Dresented a n  overview of a Canada- 
wide survey on  types, &ber and use of  radiofrequency and 
microwave diathermy devices. She found that the short wave 
( R n  treatment is usid ten times nlore frequently t h m  micro- 
wave diathermv. Stuclfly concluded that the data clearly indi- 
cated a dange; of  overexposure t o  the operator and recom- 
mended voluntary guidelines to  limit the risk. The survey 
found operator exposures as high as315 V/m and0.5 A/m for 
air-spaced electrodes used in knee treatments. Stuchly was 
particularly concerned with the  high intensity fields around 
the cable connecting the applicator to the diathermy console. 
Electric fields of  above300 V/mmay extend up  t o  half ameter 
from the cables. 

Amleto Ignesti, of the Italian National Research Council in 
Florence, said that while Italy did not have any microwave 
standards, the council preferred the USSR exposure limit 
without committing itself to  the  Soviet regulatory philosophy. 
O n  the subject of worker attitudes toward R F  sealers, he ob- 
served: "In all cases we have come across. the  workers of  the 
industry felt very uneasy because of  the ~"spicion of the pres- 
ence of  this oossiblv harmful oollutine aeent which cannot be 
sensed in any way and that can in principle be anywhere." 

Ignesti described a new R F  hazard meter with a green-yel- 
low-red output display. The patented instrument responds to  
fields from below 1 MHz t o  above IW MHz, with an accuracy 
of  + 3  dB. Its cost is about $150 in Italy. 

IMPI has been having financial difficultiesandis in thepro- 
cess of  restructuring its membership dues. Next year's meeting 
is scheduled for July 25-30 in San Diego. 

Risk Meet ing  
Proleisor Nicholas Sreneuk, o lllstorlnn 31 fhe UIIIS crsity 01 hlic111- 

SJn. Ir organlrlog a conference un Corr/Oe,~qfir Ana1)ar and rlze 
hficroao,e il~oe//ecrr fi-,r.id to br hrld next Novcmber 12-13 in Ann 

~~ 

Arbor. 
Supported by the National Science Foundation, Sfeneck has in- 

vited a dozen cxpcrts to preparc papers for thc meeting: the papers 
will bc circulated in advance. lcavine most of theconference oven for - 
discussion. 

Among those now scheduled to prepare papers are: Zory Glaser, 
Chris Dodre and Mavs Swicord (covernment): Alian Frcy. Don - .. 
Jurtercn and Kochelle hlcdici (research scienlirts): lluuard Johnson 
and John Osepchuk (industry): R~ullsrd Alnb3nere. Sam Korlov and 
Paul nilcr (militan'): Scott Denman and Edward Groth (consumer . . . . 
groups). A.W. Guy, Przemysiaw Czerski and representatives from 
EPA are also expected to attend. 

A limited number of scats for the mcetinc are still available. For 
moreinformation contact Steneck at theDepartmentofHirtary.4638 
Haven Hall, University of Michigan, Ann Arbor, MI 48109, (313) 

Pre-Proposals  D u e  in NY ELF S tudy  
Thcscicntiiic advisory panel for New York State's Overhead Power 

Lines Proiect. invcstirratine the oossible health effects of exnosure to . . 
60 Hz radiation from high power tmnsmissian lines, has selected re- 
search areas for funding and is now soliciting pre-proposals. Rc- 
search areas include: 

Genetic, cytogenetic, teratogenic and reproductive studies. 
Cell and organ culture studies. 
In vivo animal physiology and pathophysiology. 
Animal and human neurobiology. 
Animal and human behavior. 
Multidiscinlinarv human studies with controlled exoosurc 

conditions. 
Epidemiology of human populations. 
Other studies relevant to  health hazards. 

A total of $5 million in contracts is available. 
All prc-proposals are due by October IS, 1981. For more infor- 

mation contact Dr. David Carpenter, New York Department of 
Health, Albany, NY 12201, (518) 4744170. 

Project  ELF Rally 
Stop Project ELF, a citizens group opposing the Navy's dcvclop- 

ment of a giant underground antenna for communicating with sub- 
mcrced submarines, scheduled a Sentembcr 4-7 rally at the Clam 
~ak;,  WI, ELF test facility. (see M W N , M ~ ~  1981.) Possiblc biolog- 
ical cffects from the extremely low frequency radiation emitted by 
the antenna are among the group's concerns. 

Tivo of the directors of the project, John Stauber and Knnifcr 
Speicher, were in Washington, DC, in August filing Freedom of 
Information Act requests with the Navy. They report that the Navy 
awarded a $5 million contract to GTE Sylvania to test a mobile ELF 
system. 

I I 
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UPDATE 

Mcdicnl Applientions.. . . Plrysirol Aspects of Hypertlrerrnio. the 
A American Association of Physicists in Mcdicinc summcr school 
1 course held at Dartmouth College August 3-7, attracted 187 profes- 

sionals from I1 countries. The 29 lccturcs will be reproduced in an 
AAPM monograph dueout at the end of the year. For more informa- 
tion conmct Anke Jungc, cxccutive secretary, AAPM, 335 East 45 
Street, New York. NY 10017. ... Funding for MIT Professors Philip 
Myers and Alan Barrelt's microwave thermography system far de- 
tecting breast cancer has not been renewed, according to Dr. Thomas 
Rozcll  of the Office of Naval Research.. . . Richard Borgens o f  the 

; Jackson Lab in Bar Harbor, ME, and Ernest0 Rocdercr and Melvin 
Cohcn of Yale University describe thercgcneration of thespinal cord 
in lampreys with applied elcctric fields in the August 7 Science.. .. 
The program for the first annual meeting of the Bioelcctrical Repair 
and Growth Society schcdulcd for Novcmber 9-11 in Philadelphia is 
out. You can get a copy from the society a t  425 Mcdical Education 
Buildine. 36111 and Hamilton Walk. Philadelvhia. PA 19104.. . . NMR - 
irnagingpromi~ur lo bca mxjor nru medical tool, according lo an ru- 
p?rt poll published in Forc,co-ar~ of E,,!crgUrji T@rhnolopi~~s, a anetv FDA 
repurl 10 be rclcared soon and mcn~ionud in thc July 30Narere 

Technology. ... Even though Xerox has abandoned its ~ t &  digital 
communications network, othcr companies think they can make the 
service pay off .  Satellite Business Systems, Tymnet Corp. and ISA 
Communications Services are seeking FCC approval to develop their 
own digital termination systems (DTS). Tltc intra-city networks will 
operatein the10.55-10.68 GHz band.. . .Thethirteencompaniesnow 
bidding to enter thedirect broadcast satellite(DBS) servicemarket are 
listed in the August 10 Aviotion Week & Spoce EcI~nology.. . .An ar- 
ticle in the August issue of IEEESpecmmt outlincs different technical 
avoroaches to DBS svstems.. . .The US Armv Medical Research and . . 
De\ciopmcnt Com,nand !i seeking a ~ 'nn l i~ ; t o r  to detclup a hipb 
peak p o w r  polrcd tranrrnlttrr system ior  ,n!llimelur u a t ~ .  biu~'ife;lr 
atudlcs (Co,trr,terrc2Besinrss Uorh: July 30. 1981) . Omn~Chuck.  3 
ncs micr0~r;n.c llrallng ryc1r.m lor procrralng rlllc~ll clllps, has been 
devtloped b! Slachtnr l'ccl~nology of U'luppjny, NJ. .\:cording lo 
llieA~,xusl isrueof . \ l r crono~~~ .~ ,  OmniCbuck, urinr! pulsed 2 .45  GHI 
radiation, is faster than infraredrystemsanddoes noirequire moving 
the wafers for baking .... Dayton T. Brown, Inc.. of Long Island, 
NY, will receive $208,860 from the Bureau of Mincs to study an elec- 
tromagnetic transmitter far locating trapped miners.. . .The Bureau 
o f  Mines has awardcd a %287,926 contract to the Xnder Corp. of 
Springfield, VA, to investigate synthetic radar use in detecting coal 
mine hazards. 

Govcrnmcnt.. . .The Veteran's Administration Surgical Service's 
Ophthalmology Consulting Committee held its first meeting since 
November 1977 in Washington on August 10. Members of the com- 
mittee arc: Drs. Raymond Pilkerton (chairman). VA Medical Center, 
Washington. DC; James McDonald. VA Medical Center, Hines. IL; 
Arthur Chandler. VA Medical Center. Durham. NC; Ralph Stanifer, 
VA Medical Center, Hourton. TX: Paul Whitmore, Walter Reed 
Army Medical Center, Washington, DC; and Budd Applcton, St. 
Paul Romsey Hospital, St. Paul, MN..  . .ThcBureauofRadiological 
Health has extended the comment pcriod for its proposed rule on the 
measurement of leaks frommicrowaveovens. (SeeMlVN, May 1981.) 
The Association of Home Appliance Manufacturers had requested 
the extension. The comment pcriod will now run through October 23 
(46FederolRegirter41102. August 14). 

Military Systems .... The Air Force is proceeding with its plans for 
two additional PAVE PAWS installalionr (see MWN, May 1981). A 
contractor is being sought for a third-phased array radar facility at 
Robins Air Force Base. GA. The contract will include options on a 
fourth site in thc Southwest (Commerce Business Doily, July 
9). ... Cobra Judv. a shiv-mounted ohased arrav radar for monitor- 
~ n g  Sovict mi,,ilc trrlr, should br opcratiu~tal lnlu t i l i<  ycnr. Ac;ord- 
tnglothc August 10.4l~,ul;on I ikekd Sporr ~'rrhnolo:): t11rAir Furce 
IS currenliv le~llng the r)sirm. Cobra Jud), instalicd on IIIC USSS 

Observation Island, includes a 22.5-ft. wide phascd-array antenna 
housed on theship's stern and two32-11. diametcrrndomcs on its top. 

Moseoe Embassy.. . .The State Department has assembled nine 
volumcs ofdocuments relating to thcirrndiation of theUS embassy in 
Moscow and is making them available through the Freedom of Infor- 
mation Act. The 2000-page set. covering events between 1964 and 
1977, includes a volumc a n  Project Pandora. The cost of the 
documetlts will be locents apugcat most; a full set would probably be 
considerably cheaper. Far more information contact: Frank M. 
Machuk, Information and Privacy Coordinator. Department of 
State, Washington. DC 20520. 

Bioeffccts. ... There were same angry lettcrs generated by last 
December's review article on RF/MW biocffects by Eric Lcrner. 
These together wilh Lerner's response arc published in the August 
IEEE Spectwnl. 

Information and Litigation Center 
Set Up in Washington, DC 
(ca,rtinued fromp. I) 
greater public awareness o f  the  risks and benefits o f  micro- 
wave radiation. 

According t o  present plans, the  center will be a membership 
organization, with its o w n  newsletter. While t h e  center will 
help members obta in  information relating t o  their microwave 
oroblem. it will not  reoresent them in court .  Instead. Lemle 
will refer potential complaints a n d  lawsuits t o  participating at-  
torneys. Information collected f rom members  will be handled 
o n  a confidential basis. Membershin fees will be set  o n  a 
sliding scale. 

~ e p ~ e r t  a n d  Lemle have  been working together on F O I A  
a ~ o e a l s  t o  release materials o n  the  eovernment's handline o f  . . - - 
the Moscow embassy affair. I n  1976, Reppert  broke  many  o f  
the  early stories o n  the Moscow irradiation and Project  Pan -  
dora.  a secret investieation in to  the bioloeical effects o f  low- - - 
level microwave radiation; between 1977 a n d  1980 Reppert was 
a Moscow correspondent fo r  the  Associated ~ r e s s . - ~ o  date, 
Reooert a n d  Lemle have collected more  t han  4.000 naees of  . . . - 
documents f rom a hos t  o f  federal agencies, including t h e s t a t e  
Department,  the  US Public Health Service, the  National 
Telecommunications a n d  Information Administrat ion,  the  
Defense Intelligence Agency, a n d  other branches of  t M  De- 
partment o f  Defense. (In a related development, t h e  State 
Department has  prepared nine volumes of  documents o n  the  
history of  the  Moscow irradiation fo r  public release: see 
above.) They currently have  a F O I A  suit  pending against t h e  
C I A  in federal district cour t  in Washington, DC. 

With respect to ongoing legal activity arising ou t  o f  the  
Moscow microwaves, Lemle would only say tha t  he  knows of  
a number o f  administrative claims now pending. 

T h e  center is in the process of  getting tax-exempt, non- 
profit status. Fo r  more  information contact: Stuart  Lemle, 
Microwave Radiation Information a n d  Action Center, 1320 
19th Street, NW, Suile 200, Washington, DC 20036; (202) 
775-0044. 
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After eight years of work, the American National Standards Institute 
(ANSI) has approved a new safety standard for exposures to radiofrequency 

!I 

and microwa;e (RF/MW) radiation. In certain frequency bands, the revised 
limits are un to a factor of ten times more strincent than the old 10 mW/cml 

I 

1/11 

I - 
Fluorescent Light Linked t o  Skin Cancer -standard. In the absence of any federal guidelines, the new ANSI standard 

promises to be the de facto national RF/MW standard for some time. 

I 
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Micrdwave News itwires lerrers from its readers. We 
ark writers lo be brief, and we reserve the right ro edir 
conlriburiom for length. 

The Conference Calendar, scheduled to appear in this 

I I 

Professors Saul Rosenthal and Bill Guy, who shepherded the revision 
through a seemingly endless series of debates and meetings, were both "de- 

111 
I 1  I 

lighted" that the Standard had been approved and that l l i i r  [ask was finally 
over. Manv of [IIC members of tlte ANSI C95 Committrr on RI: Radiation 

8 ,  !I, 

I10 
/ 

11'1 

Hazards expressed a similar sense of relief. "It is a good standard and it repre- 

11 11 

1, 

sents significant progress over wRal !vr ltad before," said Dr. Moris ~ h o r i  of 
the Bureau of Radiolorical Health lBRI1). Guv said tlrar he was oleascd with 

1 I 

, . 
the 90 percent consensus the standard won within the committee. 

The new standard limits exposures to 1 mW/cm2 in the 30-300 MHz fre- 
quency range. Above 300 MHz, the standard rises as a function of frequency 
until it reaches 5 mW/cm2at 1500 MHz, where it flattens out. Similarly, on the 
lower frequency side, it increases to 100 mW/cm2 at 3 MHz. The standard 
covers the non-ionizing radiation spectrum from 300 kHz to 100 GHz. 

The full text of the standard is reprinted on p. 2. Included in the standard is 
a rationale, which details the scientific and biological basis for the standard. 
For a copy of the complete standard, contact: ANSI, 1430 Broadway, New 
York, NY 10018, (212) 354-3300. 

(conlinuedp. 8) 

W I  Standards Clear Congress 

I I I I l;~d 

Congress has authorized the Federal Communications Commission (FCC) 
to set minimum performance standards for home electronic equipment to 
reduce their susceptibility to radio frequency interference (RFI). The action 
came as Congress tried to wrap up unfinished business before the August re- 
cess. The authorization was part of the Communications Amendments Act of 
1982 (H.R. 3239) approved by both the House and Senate in voice votes after 
emerging from a House-Senate Conference. The President is expected to sign 
the bill into law. 

The Conference Report accompanying the bill (House Report No. 97-765) 
sheds light on what Congress expects from the FCC. The conferees state that 
"millions of purchasers of television and radio receivers and other home elec- 
tronic equipment and systems each year deserve protection from interfer- 
ence." They note that protective measures can be "simple and inexpensive," 
and that they do not intend "major modifications and redesigns of equipment 
to be required, or that the commission require steps to be taken which impose 
substantial additional costs or unnecessarv burdens!' 

issue, will run next month. 1 The conferees make it clear that they donot want stateand local officials to 
(continsedp. 8) 



ANSI C95.1-1982 S : Full Text 
American Ngtional Standard Safety Levels tial peak SAR values below 8 W/kg as averaged over any one 

gram of tissue. with Respect to Human Exposure to Radio 
(2) At frequencies between 300 kHz and 1 GHz, the protection Frequency Electromagnetic Fields guides may be exceeded if the radio frequency input power oftlie 

(300 kHz-100 GHz) radiating device is seven watts or less. 

1. SCOPE A N D  P U R P O S E  
Recommendations are made to prevent possible harmful effects in 
human beings exposed to electromagnetic ficlds in the frequency 
ranee from 300 kHz to 100 GHz. These recommendations are 
irttunded to apply lo non-oc:upatiooal ;IS well as lo o:sup3tional 
clpusurca. Tlteic rscan~nlcndations are not intended to apply to the 
porpu~eful ebposurr. of paticnts by or under tlls dirccrion of pra2- 
titioners of the healing arts. 

2.-DEFINITIONS 
Radio freqtrency proleclion guides (RFPGj: The radio frequency 
field strengths or equivalent plane wave power densities which should 
not be exceeded without (I) careful consideration of the reasons for 
doing so, (2) careful estimation of the increased energy deposition in 
the human body, and (3)carefnlconsideration oftheincreascdrisk of 
unwanted bioloeical effects. - . 
Specific obsorprion rare (SARI: The time rate at which radio-frc- 
qucncy electromagneticenergy is imparted to  anelement o f  massof a 
biological body. 

3. REFERENCES [Omitted] 

4. RECOMMENDATIONS 

4.1 Rndio Fresuencv Protection Guides: . . 
For human cvporurc to eleutromagneti; energy 31 n d w  frequencies 
from 3011 kHz tu IOU GHr,  tllc prolsctwn guide,, in t ams  of the 
mean squarcd clurtric (E:) and n~apncliu (H') field ~trengths and is 
terms of the equivalent plane-wave free-spacc powcr density, as a 
function of frequcncy, are given in Table I. 
For near field exposures, theonly applicableprotcctionguidesare 
the mean squared electric and magnetic field strengths as given in 
Table 1, columns (2) and (3). For convenience, these guides may 
be expressed as the cquivalent plane wave power density, given in 
Table 1, column (4). 

For mixed or broadband fields at a number o f  frequencies for 
which there are different values o f  protection guides, the fraction 
of the prolectiop guide incurred within each frequency interval 
should be determined, and the sum of all such fractions should 
not exceed unity. 

4.2 Exclusions: 
(1) At frequencies between 300 kHz and 100 GHz, the protection 
guides may bc cxcceded if the exposure conditions can be shown 
by laboratory procedures to produce specific absorption rates 
(SARs) below 0.4 W/kg as averaged over the whole body, and spa- 

4.3 Measuremenls: 
(1) For both puked and "an-pulsed fields, the power density, the 
squares of the field strengths, and thc values of specific absorp- 
tion rates (SARs) or input power, as applicable, arc nvcraged over 
any 0.1 hour period.The time-averaged values should not exceed 
the valucs given in Table 1 or in the Exclusions, 4.2. 
(2) 3luarurementa to del~.rnline ;dltrrcnce tu thr rccnnlnlundrd 
prote;liun guides shall hc madeat dirtanccr 5 cm or grultcr [ram 
any ubjecl (refer to ANSI CYS.3-1979). 

5. EXPLANATION 
Expuruic to electrom;rgnetis fields ill tltc frcqusncy range itndsr con- 
sideration is but onr of thc several sours?$ 01 encrgy input into rllu 
body, whtvl~ requires rridc r:$npcs a f  energy productlou and dissipn. 
tion in order to function. For situations involving unrestricted expos- 
ure of the body, the radio frequency protection guides are believed to 
rerult in energy deposition averaged over the entire bodymass for any 
0.1 hour oeriod of about 144 ioules oer kilocram (J/ke)or lesr.This is - . -. 
equi\,alunt t o 3  spscific;ib,,rrptlon ratc(SAR)ofabout O.JO$%att~per 
kllogram (\ \ /kg) or lu.5, ns sp;ttinlly and tunlporally averaged ovcr 
the entire body mass. 
Bioloeical effects data annlicable to  humans for all nossible combina- . . 
tlonr of ircquency and nlodulatton do not crlst. 7he  radio frcqucncy 
prolection gu~dc.  thereiorr., ha5 bcetl baaud on ltlc best available in- 
tcrpretntlons of t l l u  literalure and i, intcnded to diminarc adverseel- 
fects on the functioning of the human body. 
Exclusion criterion (?)to tl~uprutc;tions~~idcaran beused in rclation 
to ficlds from lun poner device\ ruch a, hand-held, muhilc. and 
marine radio transceivers. Tllcse devices may emit localized fields ex- 
cccding the protection guides, but will result in a significantly lower 
rate o f  energy absorption than allowed for the whole body average. 
Thus, exposure to fields emitted by devices operating at 1 GHz or 
lower and a t  less than 7 watts output power woiild not be restricted. 
Exoosure to  ficlds from deviccs with ereater outout oower or . . 
operating at frequencies above I GHr  require a case-by-case analysis 
to determine if exclusion criterion (I)  is applicable. 
Because of the limitations of the biological cffects data base, these 
guides are offered as upper limits of exposure, particularly for the 
population at large. Where exposure conditions arc not precisely 
known or controlled, exposure reduction should be accomplished by 
reliable mcans to values as low as are reasonably achievable. Expos- 
urcsslightly in cxcessof the radio frequency protection guidesarenot 
necessarily harmful, however, such exposures ire-riot desirable and 
should be prevented wherever possible. 

6. RATIONALE [Omitted] 

Table 1 
Radio Frequency Protection Guides 

(1) (2) (3) (4) 
Frequency Power 

Range E' Hz Density 
(MHz) (V1/m2) (Aa/ma) (mW/cma) 

0.3;3 400,000 2.5 100 
3-30 4,000 (900/f1) 0.025 (90Olf7 900/f1 
30-300 4,000 0.025 1 .O 
300-1500 4,000 (f/300) 0.025 (f/300) f /300 
1500-100,000 20,000 0.125 5.0 

Note: f is the frequency, in Megahertz (MHz) 

N' 

300 

BASED ON AVERAGE S A R  LMIT OF 
040w/kg IN EXKiSCD TISSUE 

I lo lo2 lo3 1 0 4 1 0 ~  
FREQUENCY (MHz) 

(ANSI RFPG for whole-body exposure of human beings.) 
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Congressional Commi t t ee  Urges Cont inued 
RFIMW Health Research - But Not  a t  NTIA 

A House-Senate Conference Committee has urged the Rea- 
Ran Administration to continue research on the biological ef- 
iects of radiofrequency and microwave (RF/MW) raiiation. 
The committee noted. however. that the coordination of 
RFIhlW research, now managed by the N~tionalTelccommu- 
nications and Information Administratioo (NTIA), might be 
better carried out by the Environmental Protection Agency 
@PA) or the National Institutes of Health (NIH). 

The committee said it was "disturbed" by the administra- 
tion's NTIA budget request that eliminated funds for 
RF/MW radiation bioeffects research. (See MWN, May 
1982.) It continued: "The conferees agree that this type of 
biological research should not fall within the purview of 
NTIA, which has no authority to issue a standard on non- 
ionizing radiation. However, the conferees believe that re- 
search should continue, under the auspices of a more appro- 
priate agency, such as [NIH] or [EPA]. The conferees are 
aware of the budgetary constraints upon each of these agen- 
cies, but encourage NTIA to make available its research and 
experience so that the effects of non-ionizing radiation are 
better understood!' 

This directive is part of Conference Report (No. 97-765) ac- 
companying the Communications Amendments Act of 1982 
(H.R. 3239). (See story on p. 1.) Title I1 of the amendments is 
the authorization for NTIA's budget: $12.9 million for FY83 
and $11.8 million for FY84. The report also instructs NTIA to 
do a comprehensive study of the "long-range international 
telecommunications and information goals" of the US with 
details on how to achieve them.+ 

Fluorescent Light Linked to Sk in  Cancer  
Exposure to fluorescent light at work doubled the incidence 

of skin cancer among a group of Australian women, accord- 
ing to a report in the August 7Lancet. A study of 274 women 
with malignant melanoma, living in New South Wales, indi- 
cates that the risk of cancer increased with time spent under 
fluorescent light. The association could not be explained by 
history of sunlight exposure, skin or hair color, or any other 
factor. The finding was confirmed in a separate study of 27 
men with melanoma. 

Researchers from the London School of Hygiene and 
Tropical Medicine and the Sydney Hospital in New South 
Wales appear to be surprised by their own results, and advise 
caution in interpreting them until more data are collected. 

They stress a number of curious aspects about their find- 
ings. First, while fluorescent lights at work had an effect, 
those at home were not associated with melanoma. Second, 
for both men and women the relationship between cancer and 
fluorescent light was strongest for lesions on the trunk of the 
body, an area usually covered by clothiug-indicating that 
most clothes must be transparent to the biologically active 
iravelengths, \\,hatever they may be. And third, compared lo 
sunliglit, fluorescent lamps elnit much less ultraviolet-8 ligllt 
(280-315 nm), the radiation known to cause sunburns and 
therefore believed to be more likely to cause adverse effects. 
(On the other hand, fluorescent lamps emit a "jagged" spec- 
trum in contrast to the "smooth" solar radiation spectrum: a 
difference ill-understood at the moment.) 

Nevertheless, the authors might have answered some in- 
triguing questions about melanoma. In the last 30 years-a 

period of significant growth in the use of fluorescent lights- 
the incidence of malignant melanoma has doubled all over the 
world. Also, there is an unex~lained high rate of melanoma 
among office workers. 

- 
The Endish and Australian scientists arcue that it is un- 

likely thattheir study is biased because theydid not set out to 
link fluorescent light and cancer. Rather, they were investi- 
gating a possible connection between ora<coniraceptives and 
melanoma when the fluorescent light relationshin turned up. 

While this is the first report of an associaAon between 
cancer and fluorescent light, a group from the Harvard 
School of Public Health and the University of Pennsylvania 
medical school found that fluorescent light "is capable of 
transforming cells in vitro and that the frequency of malig- 
nant transformation induced is related to dose!' (See Science, 
March 14,1980, p. 1209.) They concluded that, "Fluorescent 
light exposure could contribute on a small s a l e  to human skin 
carcinogenesis." BIL 

- 
Communicat ions  Industry S e e k s  
Federal Radiation Rules 

The broadcasting and communications industries have 
urged the Federal Communications Commission (FCC) to 
preempt state and local microwave radiation exposure stan- 
dards. Fearing that a patchwork of restrictive regulations is 
on the way, companies and trade associations have asked the 
commission to adopt an interim guideline for assessing radia- 
tion hazards while work on a federal standard continues at 
other agencies. They also want the commission to help shape 
and support these federal efforts. 

~hes~recommendations were submitted to the FCC in re- 
sponse to its January 28 nolice of proposed rule making.The 
commission is now in the second stageofa proceeding, begun 
in 1979 wit11 a "notice of inquiry," to ensure that the facilities 
and equipment it autllorizes do not expose workers or the 
public to llazardous levels of  RF/MW radiation. In an effort 
to meet its responsibility under the National Environmental 
Policy Act (NEPA), the FCC has proposed adding applica- 
tions for facilities exceeding federal exposure limits to alist of 
"major actions" requiring environmental assessment. 

The proceeding has hit a snag, however, because the FCC 
lacks the expertise and jurisdiction to develop its own stan- 
dard and the only federal exposure guideline isnow being re- 
voked. The Occupational Safety and Health Administration's 
(OSHA) recent decision to abolish its exposure guidance has 
left the commission without a federal rhleon which to base its 
regulations. The Environmental Protection Agency (EPA) 
and OSHA are both working on standards but neither &ex- 
pected to publish a rule for several years. And although the 
new American National Standards Institute (ANSI) guideline 
is available to serve as an interim standard (seep. I), this op- 
tion is barred by the FCC's policy decision to leave standards 
setting to other qualified government agencies. (ANSI is a 
voluntary, non-governmental group.) The commission must 
now determine how it can proceed, if at all. 

In an almost desperate search for a national standard, 
many commentators recommended adopting either the old 
OSHA or the new ANSI standard for the time being. OSHA's 
10 mW/cm2 limit was recommended by the National Associa- 
tion of Broadcasters, the Association for Broadcast Engi- 
neering Standards, CBS and the TV Broadcasters All In- 
dustry Committee. GTE was among those recommending the 
new ANSI standard, which drops the allowed limit to 1 
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mW/cm2. GTE reasoned that "the Commission does have the ure standard five times more strict than ANSI's, stated that 
exoertise to  recoeni~e a technicallv sound radiation standard 10 mW/cm2 "is inaoorooriatelv low for some freauencies and 

~~~ ~~~ 
~ 

and. .  .adopt it as an interim standbrd." The American Radio high for otlters.. .  he coun;y also advised the;ommission 
Relav L.caeue. stating that OSHA's move "would elfectivelv to clarifv its position on federal and local jurisdictional 
knock the-underpinnings out" of the FCC's proposed rules, conflicts. 
also recommended adooting the new ANSI standard. Although two commentators stated that a blanket standard . - 

Two industry submissions advised against any action until a might affect some UIiF-TV stations (CBS and the National 
federal standard is in ~ l a c c .  RCA. while endorsing "the con- Association of Public TV Stations), and a few recommended 
cept" of the FCC's &ans to  satisfy its obligations under categorical exclusions for certain sources, th? consensus was 
NEPA, warned that it is impossible to  foresee what the final that a standard in line with OSHA's 10 mW/cm2 guideline 
federal standard will be and that regulations adopted now o r  the new ANSI 1 mW/cm2 limit would not adversely affect 
"may be ineffective, inappropriate, o r  detrimental" to those industry. Merchant ship satellite transmitters were the only 
regulated. The Utilities Telecommunications Council stated, source singled out as posing a potential health risk. The Na- 
"In view of the fact that the various federal agencies.. . are tional Marine Engineers' Beneficial Association asked the 
only in the preliminary stages of standard development and FCC to  adopt standards "to provide for the safe operation" 
in- light of the disparate views and positions of scientists of this equipment. 
the world over concerning what constitutes a radiation The FCC's Dr. Robert Cleveland could only speculate 
'hazard,'" the FCC should evaluate its position after the US about what the commission will d o  next. Options includepro- 
has an  enforceable standard. mulgating a final rule, revising the proposal and issuing a new 

The comments from EPA questioned the wisdom of using notice of proposed rule making, waiting for EPA or OSHA to  
an occupational standard for the general population. EPA ad- issue standards, and dropping the role altogether. Cleveland 
vised that OSHA's guidance "may not provide adequate pro- conceded that it was unlikely that the commission would 
tection for certain segments of the public" and that ufiil EPA cancel its proposal. If the commission does go ahead, a re- 
adopts a standard, the commission "should consider using a vised or final rule could be ready by next spring. The com- 
more conservative approach to  evaluating public exposure!' ment period for the FCC notice of proposed rule making 

Multnomah County, OR, which recently adopted an  expos- ended on August 16. Reply comments are due October 18.e  

Comments On FCC Proposed Rules: Selected Excerpts 

A totol of 18sets of comrnents were received by the FCC before the Dorrbleday Broadcusring: Because of the concern of the [New York] 
A u g w  16 deadline. Thosefiling were: Tltontar Clturles Agosron, the City and the Port Authority of Ncw York and New Jersey, for radia- 
American Rodio Reloy Leogue, AT&T CBS, the Association for tion levels created by the broadcast facilities WAPP (FM)] at the 
Bmndcosr Engineering Stondurds, Dotrbledoy Broodcusting, IheEn- World Trade Center, Doubleday cannot beassured that it will beper- 
vlronmentulProteclion Agency. GTE, Motorola. Mulrnontult Coun- mitted to retain its facilities in place. The Congress of the United 
ty, OR (two mmnrenrs), the Notionul Associorion of Bmudnrslers, States cannot ]lave contemplated that the operation of a facility li- 
the Nutionul Associofion of Public Television Stations, the Norional censed by the commission could effectively be ordered to be silenced, 
Morine Engineers' Beneficiul Associarion, RCA, Satellite Business or worse yet, removed, simply by the application of a highly re- 
Systents, the TVBroudcmrers AN Industry Committee and the Wil- strictive radiation standard by a local jurisdiction. 
Nies Telecommunications Council. 

Environmenrol Protection Agency: We plan to publish proposed 
American Radio Relay League: ARRL believes that, given the inter- guidance for publiccomment by fall 1983, and finalguidanceapprox- 
mitten1 nature of Amateur Radio operation and the relatively low imately one year later. Until such time, FCC should consider using a 
powers used, it isappropriate toexempt Amateur Radio [as major ac- more conservative approach to evaluating public exposure than that 
tions under FCC NEPA rules]. provided in the OSHA standard. 

Association for Broodcost Engineering Standards: Because of the GTE: The commission should exclude services and operations where 
lowness of the oortion of the freouencv socctrum which thev occuov the oower levels or intermittencv clcarlv makeitunnecessarv to file . . , .  . . 
and lllrir relatively lor  poucr levelr. A\! broadcast s13lionr do not cstimnrcr of luvels (~..g. land mabilv, ritizm'a band. amatcur radio, 
present a likely threat oladvcrsc biological cffrcts to either rl~cpublic ctc.). 
at largeor to station employees.. ..With regard to FM and television 
services it may also be found that, whilc they operate at higher fre- Motorola: Categorical exclusion [from FCC NEPA mles] could be 
quencies, the observed levels of RF radiation from such transmitters most useful to the commission and its licensees by providing for an 
are well within theadvisory OSHAstandardsofexposureas far as the explicit listing of those types of radiofrequcncy devices whish have 
ecncral oublie is concerned. been determined to be "cateeoricallv safe" bv virtue of inherent . ~ ~ ~~ ~~ ~~ ~~ - 

physical design, spc;ilics of use, etc. This would negate llte need for 
AT& T: AT&T urdes the commission to make clear lhill the proposed iiccnsccr to make nuccrrary (and often vcry difficult) mcasurr.menrs 
rules are addressed to real, not rncrcly hypothetical, situations in to ascertain adherence to the varroua prescribcd standards. Also a 
which the emission or exposure guidelines would be exceeded. 

CBS: Local standards mav unnecessarilv imoair the abilitv of com- ~ ~- ~ ~ ~~ -~~~~~~ ~~~ ~ - ~~~~ , ~ ~ ~~~~~~ ~~ , ~ .  
munications systems to operate as authorized by the commission. 
Consequently, it may be difficult for newer services, such as low 
power television, cellular communications, DBS and MDS to com- 
mence operations. Moreover. such restrictions could endanger the 
commission's basic allocation policies, seriously impacting broadcast 
radio and television and non-broadcast services. Most likely. in the 
broadcast scrvices, rcstrictions wil l  fall heaviest upon UHF television 
-making i t  unlikely that the Congressional mandate lo achicve 
UHF/VHF comparability could be achieved. 

positiveassurance of safety would be prbvided by the commission to 
the public in such cases. 

Mtdrnornoh County. OR (Donald Clark, County Executive): mhc 
FCC] does not make clear how the commission would treat local 
standard-setting once the commission adopts a mandatory federal 
standard. Will the federal standard superccdc local actions to thecon- 
trary? Can local governments adopt and enforce a standard which is 
more strict than the federal standard? The commission should clearly 
address this issue during rulemaking. And, We note that no local or 
state governments responded to the Notice of Inquiry. Practically all 
respondents to that inquiry were industry representatives. There is 
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